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Abstract To date, most cross-country comparisons of children’s subjective well-being
have been conducted using single-item scales. Despite multi-item scales being more
powerful for this purpose, they have seldom been tested on children when comparing
results among more than 4 countries. Moreover, with very few exceptions, international
comparisons have mostly been carried out using samples of children aged 12 or over
and it is therefore uncertain how the scales available might work among younger
populations, even if some scales have been tested in a few countries. We tested 3
psychometric scales on a sample of over 34,000 children from 15 countries aged mostly
10 and 12: the SLSS, the BMSLSS and the PWI-SC. We used the pooled database to
identify models with a good fit by means of Confirmatory Factor Analysis, providing
construct validity for each of the three scales for this set of countries. The comparability
of the scales among countries was tested using Multi-group Confirmatory Factor
Analysis to assess to what extent it is valid to make cross-national comparisons. Our
results suggest that it is acceptable to compare correlations and regressions between
most of the countries in our survey using each of these measures, with only a few
exceptions. Some of the models using the specific modified SLSS version adopted in
this research displayed promising results due to the fact that their correlations and
regressions appeared to be comparable among all countries in the sample. However,
mean scores for the overall indexes are only comparable among countries in some cases
using partial intercept constraints. Two Multi-group Structural Equation Models in-
cluding the three correlated multi-item psychometric scales plus two single-item scales
(Overall Life Satisfaction and Overall Happiness Scale) displayed good fit indexes with
constrained loadings for all countries, both for the 10 and 12-year-old samples. This
result suggests that subjective well-being comparability increases among countries
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when using the five psychometric scales all together. With semi-partial constrained
loadings and intercepts, fit statistics suggest that the means of this overall model can
cautiously be compared among all countries: comparable items and not strictly com-
parable items were identified. Correlations among the psychometric scales and regres-
sions of the multiple-item scales on the single-item scales clearly show different
patterns among countries and variations according to age group, suggesting a high
diversity of interrelations among these measures depending on age and different
language and socio-cultural contexts.

Keywords Subjective well-being . Psychometric scales . Subjective indicators . Cross-
cultural comparisons .Multi-group confirmatory factor analysis

1 Introduction

1.1 Background

In the psychometric tradition, it is well-established that multi-item scales are more
robust than single item scales for measuring any non-directly observable construct
(Furr 2010; Diamantopoulos et al. 2012). This basic principle seems to be ignored
by international agencies, which often compare countries and construct lead tables
based only on single-item scales. Children’s subjective well-being (SWB) has
mostly been assessed in international comparisons using the Cantril ladder test -
a well-known single-item scale - with data taken from the HBSC survey (see
Adamson 2007).

In the scientific literature, the cross-country comparability of multi-item SWB scales
has in some cases been analysed using samples of adolescents aged 12 or above. In
general, such analysis has been limited to 2, 3 or 4 countries, with a few exceptions,
such as Casas and Rees (2015). For example, Casas et al. (2012) analysed the
performance of several single-item and three multi-item measures (PWI, SWLS and
BMSLSS) in four Romance-language speaking countries. In relation to the multi-item
measures, by means of structural equation modelling they found support for factor
invariance across the four countries, meaning that the measures could be used to
compare country differences at least in terms of correlations and regression coefficients.
This study also highlighted some of the complexities and challenges involved in
translating and representing the same psychometric well-being measures in different
languages. English words such as ‘happiness’ and ‘satisfaction’ cannot necessarily be
directly and precisely translated, and the same goes for some of the concepts covered in
the scales – for example ‘community’; the opposite situation is illustrated in Casas et al.
(2013b), which use an item in Spanish and Arabic on satisfaction with love life that
cannot be precisely translated into English. In this last quoted study, the authors also
found support for comparisons of correlations and regressions between samples, but not
mean scores, when analysing adolescents’ data from Spain and Algeria. They sug-
gested that the differences in mean scores between countries may be partly attributable
to different response styles, which in turn may be related to differences in culture and
socialisation. The authors concluded that caution is required in making simple cross-
national comparisons of mean scores for subjective well-being measures.
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There is a lack of large-scale data sets containing children’s subjective well-being
scores for large ranges of countries and related to this there is a limited body of work on
the subjective well-being of children under 12 years of age.

The ISCWeB international project database offers a unique opportunity to test the
comparability of some subjective well-being psychometric scales because items from it
have been included in questionnaires for 8, 10 and 12-year-old children already
administered in 15 countries. This project consists of a cross-national survey of
children’s subjective well-being and daily activities developed by an international
group of researchers linked to the International Society of Child Indicators. The overall
aims of the ISCWeB project are to collect solid and representative data on children’s
lives and daily activities, their use of time and, in particular, their own perceptions and
evaluations of their well-being in order to improve said well-being by influencing
opinion leaders, decision makers, professionals and the general public, both in the
project countries and internationally.

1.2 Aims

The aim of this article is to contribute to this ongoing debate regarding the potential
comparability of some of the children’s subjective well-being multi-item psychometric
scales across nations, cultures and languages by determining the extent to which each
of the analysed scales and its items are comparable.

We have chosen Multi-group Confirmatory Factor Analysis (MCFA) by means of
Structural Equation Modelling (SEM) as one of the ways of analysing the compara-
bility of psychometric scales across countries, cultures or languages. SEM is a multi-
variate technique that seeks to explain the relationship between multiple variables (even
unobservable or Blatent^ variables), including the measurement errors in the model. It
takes advantage of psychometric and econometric knowledge, and it is founded in
factor analysis and multiple regression analysis (Hair et al. 2014). CFA is used to assess
the construct validity of a measurement model (e.g., a psychometric scale). When using
the same model with different groups (e.g., samples from different countries) we need
to examine the degree to which the models are equivalent across groups (i.e., their
comparability) (Comşa 2010).

2 Data

The data set used here is taken from the second wave of the International Survey of
Children’s Well-Being (ISCWeB: www.isciweb.org). The ISCWeB data were collected
by means of group-administered questionnaires within the school context. Three
different versions of the questionnaires were used for the three age groups (8, 10 and
12), each questionnaire including more items the older the group (Rees and Main
2015). An international committee supervised data collection design in order to
guarantee appropriate representativity of the data from each region or country. More
details on the data collection procedure in each country can be obtained in www.
isciweb.org.

In this study, only data from five psychometric scales included in the questionnaire
from the 10 and 12-year-old groups are used, because identical 0 to 10 scales were used

Analysing the Comparability of 3 Multi-Item SWB Scales 299

http://www.isciweb.org/
http://www.isciweb.org/
http://www.isciweb.org/


for all psychometric scales, while a five-point emoticon scale was used in the 8-year-
old questionnaires, requiring a separate further analysis.

2.1 Data Sets

In each country, approval was obtained from the relevant ethics committee prior to the
survey being conducted. The children were informed that their answers would be
treated anonymously, that any information given would be considered confidential,
that their participation was voluntary and that they could stop answering the question-
naire at any time.

Paper questionnaires were used in 13 countries, while in the United Kingdom
(England) and in most cases in Spain (Catalonia) the survey was administered online.

The original questionnaire was written in English. In countries other than the
United Kingdom the questionnaires were translated into other languages as re-
quired. The translation process involved an initial translation from English, a
translation of the resulting questionnaire back into English and then a resolution
of any resulting anomalies in wording between the original version and the back-
translated version. This resolution included taking into account discussions with
children where possible and the knowledge of the local research teams. Addition-
ally, an effort was made to ensure that the visual presentation of the questionnaire
and labelling of responses (e.g., anchoring points for scales) was consistent in all
countries, as variations in these aspects may result in variations in response
patterns (Rees and Main 2015). Advice from children was required in some of
the participating countries in order to improve the format used to present the
scales and the format they recommended was the one used in the questionnaires
for all countries in this project (Casas et al. 2013a).

2.2 Measures

The ISCWeB questionnaires for both 10 and 12-year-olds include the items on the
modified versions of the SLSS, BMSLSS, and PWI-SC multiple-item subjective well-
being scales, as well as the two single-item scales on Overall Life Satisfaction (OLS)
and Overall Happiness (OHS).

2.2.1 SLSS (Modified Version)

The Student Life Satisfaction Scale (SLSS) was developed in the US by Huebner
(1991). The original scale consists of seven items designed to refer to context-free
life satisfaction, and respondents are asked to agree or disagree with them. The
initial version used a four-point frequency response scale, but a six-point agree-
disagree scale was subsequently recommended by the author. The scale has been
shown to have good reliability and validity with general samples of young people
in the US (for a summary, see Huebner and Hills 2013) and has also been used in
a number of other countries. Because of the well-known optimistic bias effect,
particularly important among children, unlike the original version an 11-point
scale from ‘Do not agree at all’ to ‘Totally agree’ is used in the Children’s Worlds
project in order to make the instrument more sensitive and capture more variance.
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This option has already been adopted by some authors with similar scales when
administered to adolescents (e.g., with Diener et al.’s SWLS, in Casas et al. 2012).

During the piloting of this scale in different countries and with different
languages it was decided that only four of the original items would be used –
i.e., not including any of the reversed items – (see the wordings of the first four
items in Table 3), and that one more item would be added (‘the things in my life
are excellent’) adapted from the SWLS (Diener et al. 1985), in order to improve
the scale’s reliability.

2.2.2 BMSLSS (Modified Version)

Seligson et al. (2003) developed the Brief Multidimensional Student Life Satis-
faction Scale (BMSLSS), which contains single-item measures of five key do-
mains in children’s lives – family, friends, school, self and living environment.
The scale has subsequently been tested and validated in the US with children and
young people aged 8 to 18 (Huebner et al. 2006, ) as well as in some other
countries. Response options for the original version were based on a seven-point
scale from ‘Terrible’ to ‘Delighted’, originally proposed by Andrews and Withey
(1976). Unlike the original version, an 11-point scale from ‘Not at all satisfied’ to
‘Totally satisfied’ was used on the 10 and 12 year-olds in the Children’s Worlds
project.

During the piloting of this scale in different countries it was decided that slightly
different wordings would be used to assess the same five domains of the original scale
so as to increase understanding and comparability among different languages. The
items used were satisfaction with: ‘Your family life’, ‘Your friends’, ‘Your school
experience’, ‘Your own body’ and ‘The area you live in, in general’.

2.2.3 PWI-SC (Two Modified Versions)

Cummins and Lau (2005) developed a children’s version of the adults’ PWI: the
Personal Well-Being Index – School Children (PWI-SC). Both versions of the PWI
consist of seven items, with a response scale from zero to ten. The PWI-SC was
validated in Australia (Tomyn and Cummins 2011). The original scale used an 11-point
bipolar scale. However, the latest manual of the PWI recommends using unipolar scales
and therefore labels ranging from ‘Not at all satisfied’ to ‘Totally satisfied’ were
included.

During the piloting of this scale in different countries it was decided that slightly
different wordings be used to assess the fourth domain of the original scale so as to
increase understanding and comparability among different languages. The items used
here were satisfaction with: ‘All the things you have’, ‘Your health’, ‘The things you
want to be good at’, ‘Your relationships with people in general’, ‘How safe you feel’,
‘Doing things away from home’ and ‘What may happen to you later in your life’.

2.2.4 Overall Life Satisfaction (OLS)

The importance of including a single-item scale on overall life satisfaction when
studying subjective well-being was first highlighted by Campbell et al. (1976). In our
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research we have included a question on ‘Satisfaction with your life as a whole’, using
a 0–10 scale, from ‘Not at all satisfied’ to ‘Totally satisfied’.

This item will be used to check for the convergent validity of the psychometric
scales in each different language and cultural context. According to Cummins et al.
(2003), this item represents the most abstract and least deconstructed level of life
satisfaction and any other deconstructed instrument should therefore display a high
contribution when regressed on the OLS. It is important to acknowledge that taking this
approach implies an underlying assumption that people’s ratings of domain satisfaction
contribute to their rating of overall life satisfaction – that is, at least to some extent,
survey respondents use their assessments of how they feel about different aspects of
their lives to come to a conclusion about their assessment of their life as a whole (Casas
and Rees 2015).

2.2.5 Overall Happiness Scale (OHS)

The importance of including a single-item scale on overall happiness when studying
subjective well-being was also pointed out by Campbell et al. (1976). In our research
we have included a question asking ‘Overall, how happy have you been feeling during
the last 2 weeks?’ using a 0–10 scale, from ‘Not at all happy’ to ‘Totally happy’.

3 Procedure

3.1 Data Preparation

The data set used for this analysis had been cleaned and prepared as part of the
international project. This process included identifying and excluding cases with high
proportions of missing data, and identifying and excluding cases with systematic
response patterns. The latter point is particularly relevant to the topic of this article
because, for example, Cummins and Lau (2005) recommend that respondents who
score at the top or bottom of the scale for all items on the PWI-SC should be excluded
from analysis due to constant extreme answers tending not to be reliable. There are
problems with this approach, however, in that it automatically excludes anyone who
expresses complete satisfaction with all aspects of their life covered by one instrument
– and many children at these ages seem to be extremely satisfied with their lives,
although that does not mean they are satisfied with all aspects or dimensions in their life
measured by other instruments. With the current data set it was possible to take a
broader approach because the questionnaire included a number of different sets of
items. Thus, the approach taken was that of identifying uniform response patterns for
five different sets of items in the data set and excluding cases if they exhibited such
patterns for more than one of the five item sets. Cases excluded on this basis are
therefore not included in the sample used in this paper (Rees and Main 2015).

In addition, basic checks were carried out on the extent of missing data for each
variable included in the analysis. It was decided to exclude from the analysis any
variable with more than 5 % of values missing (Rees and Main 2015). The remaining
missing values for satisfaction items were then substituted by regression, as imple-
mented in SPSS version 19.
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3.2 Sample

A representative sample for the entire country was obtained in Estonia, Ethiopia, Israel,
Nepal, Norway, Romania and South Korea, while a representative regional sample was
obtained in Algeria (El Bayedh, Tlemcen and Oran), Colombia (Antioquia), Germany
(Thuringia, Hesse, Baden-Wurttemberg and North Rhine-Westphalia), Poland
(Wielkopolska), South Africa (Western Cape), Spain (Catalonia), and Turkey (Istan-
bul), and representative data from England were collected as a part of the United
Kingdom.

After data depuration, the final sample was N=17,148 children for the 10-year-old
group and N=17,463 children for the 12-year-old group. Taking into account that
N=66 cases were deleted because of missing gender values among the 10-year-olds
and N=25 among the 12-year-olds, the distribution of the final sample according to
country, gender and age group is that reflected in Table 1.

As data collection was based on class-groups at school, the mean age of each age
group was slightly above the selected age, although not all children display exactly the
same age distribution in all of the countries, as may be expected. The precise age
distribution at the time of data collection is displayed in Table 2.

3.3 Data Analysis

In order to first assess the validity of the factorial structure of multi-item scales, we
tested different CFA models for each of the measures. AMOS 19 software with

Table 1 Final sample by country and gender

10-year-olds group 12-year-olds group

Boys Girls Total Boys Girls Total

Algeria 570 579 1,149 712 529 1,241

Nepal 489 494 983 489 491 980

Estonia 520 484 1,004 510 505 1,015

Spain 544 513 1,057 892 797 1,689

Colombia 444 483 927 467 461 928

Turkey 531 516 1,047 438 527 965

Ethiopia 470 474 944 487 486 973

South Korea 1,192 1,246 2,438 1,188 1,347 2,535

Germany 532 562 1,094 397 439 836

United Kingdom 499 472 971 633 615 1,248

Israel 459 527 986 292 296 588

Romania 711 638 1,349 733 699 1,432

Norway 473 484 957 387 542 929

Poland 585 530 1,115 475 498 973

South Africa 513 548 1,061 504 602 1,106

TOTAL 8,532 8,550 17,082 8,604 8,834 17,438
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maximum likelihood estimation was used to this end. Because subjective well-being
data usually differ greatly from statistical normality, data were handled in Structural
Equation Models by means of the bootstrap method to compute standard errors.

The fit indices considered were the CFI (Comparative Fix Index), RMSEA (Root
Mean Square Error of Approximation) and SRMR (Standardized Root Mean Square
Residual). We assumed that results higher than .950 for the CFI and results below .05
for the RMSEA and SRMR are excellent, in accordance with Arbuckle (2010) and
Byrne (2010). According to some other authors, RMSEA values up to .08 represent
acceptable errors of approximation in larger samples (Browne and Cudeck 1993; Byrne
2010; Marsh et al. 2010), while CFI values greater than .90 reflect acceptable fit to the
data (Marsh et al. 2010).

In order to meaningfully compare statistics across groups, measurement invariance
is required. Three steps are necessary to check for this: (a) configural invariance
(unconstrained variables); (b) metric invariance (constrained factor loadings); (c) scalar
invariance (constrained factor loadings and intercepts). Metric invariance allows mean-
ingful comparison of correlations and regressions. Scalar invariance allows meaningful
comparison of the latent means (Coenders et al. 2005). Therefore, we will test each
multi-group model in three steps. When any constraint is added to a model, a change in
the CFI of more than .01 is considered unacceptable (Chen 2007; Cheung and
Rensvold 2002).

The analytical procedure for each of the four measures being tested was as follows.
First, a CFAwas conducted for each measure using the pooled sample to test the model
fit and identify any problematic items. Once any modifications had been made to the
initial model (exclusion of items and/or inclusion of error covariance constraints), a
multi-group CFA was conducted to test measurement invariance across countries.

The final step was to test an overall Structural Equation Model including the
correlated three multi-item psychometric scales (the 7-item version in the case of the
PWI-SC) and the two single-item scales (OLS and OHS), in order to explore the
relationships among the different psychometric scales in each of the 15 countries and
with the pooled sample. We analyse the Squared Multiple Correlations (SMC) obtained
with this model with constrained loadings because they indicate how accurately each

Table 2 Real age according to age group

10-year-olds group 12-year-olds group

Boys Girls Total Boys Girls Total

8-years-old 5 11 16

9-years-old 475 641 1,116

10-years-old 6,479 6,539 13,018 86 94 180

11-years-old 1,425 1,250 2,675 742 780 1,522

12-years-old 124 96 220 6,114 6,583 12,697

13-years-old 1,498 1,297 2,795

14-years-old 153 66 219

TOTAL 8,508 8,537 17,045 8,593 8,820 17,413
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variable is predicted by the other variables in the model (Arbuckle 2010; Byrne 2010).
Additionally, the remaining % variance is accounted for by its unique factor error. If
error represented measurement error only, we could say that the estimated reliability of
the variable is the value displayed for each variable SMC. Therefore, each SMC value
is an estimate from the lower band of reliability relating to its variable (Arbuckle 2010;
Byrne 2010).

4 Results

Descriptive statistics for the measures used in the analysis are shown in Table 3.

4.1 SLSS

4.1.1 10-Year-Olds

This scale fits well enough for the 10-year-olds’ responses to the 5 original items used
in this project when including two error covariances in the model (Fig. 1; Model 2 in

Table 3 Descriptive statistics for measures used in the analysis

10-year-olds 12-year-olds

Mean Std. dev. Mean Std. dev.

My life is going well 8.97 1.82 8.47 2.13

My life is just right 8.70 2.11 8.13 2.38

I have a good life 9.00 1.91 8.54 2.20

I have what I want in life 8.47 2.30 7.98 2.49

The things in my life are excellent 8.71 2.13 8.11 2.43

How satisfied are you with: Your family life? 9.23 1.71 9.03 1.77

How satisfied are you with: Your friends? 8.82 1.99 8.57 2.00

How satisfied are you with: Your school experience? 8.77 1.97 8.18 2.21

How satisfied are you with: Your own body? 8.78 2.10 8.11 2.47

How satisfied are you with: The area you live in general? 8.69 2.25 8.22 2.41

How satisfied are you with: All the things you have? 9.04 1.88 8.78 1.92

How satisfied are you with: Your health? 9.11 1.77 8.80 1.93

How satisfied are you with: The things you want to be good at? 9.06 1.69 8.61 1.90

How satisfied are you with: Your relationships with people in general? 8.67 2.12 8.53 2.01

How satisfied are you with: How safe you feel? 8.96 1.87 8.58 1.99

How satisfied are you with: Doing things away from your home? 8.60 2.35 8.22 2.37

How satisfied are you with: What may happen to you later in your life? 8.56 2.36 8.22 2.33

How satisfied are you with: How you use your time? 8.79 1.93 8.19 2.14

How satisfied are you with: Your life as a student? 8.84 2.00 8.27 2.25

How satisfied are you with: Your life as a whole? 9.07 1.85 8.61 2.09

Overall, how happy have you been feeling during the last 2 weeks? 8.71 1.99 8.18 2.21
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Table 4). The multi-group model with 15 countries fits very well, even with constrained
loadings (Models 3 and 4 in Table 4). Therefore, correlations and regressions of this
model are comparable among the 15 countries in our database.

10-yeear-olds 12-yearr-olds

Fig. 1 CFA of the SLSS with the pooled sample of 15 countries. Unconstrained

Table 4 Multi-group CFA models: SLSS

χ2 df p-value CFI RMSEA (confi-dence interval) SRMR

10-year-olds

1 Initial model.
Pooled data

909.42 5 .000 .981 .103 (.097–.108) .024

2 SLSS 2 error covariances 93.07 3 .000 .998 .042 (.035–.049) .007

3 SLSS multi-group 2err Cov 284.47 45 .000 .996 .018 (.016–.020) .013

4 SLSS multi-group 2err Cov
Constrained loadings

620.88 101 .000 .991 .017 (.016–.019) .015

5 SLSS multi-group 2errCov
Constr load. & intercepts

1571.99 157 .000 .975 .023 (.022–.024) .016

6 SLSS multi-group 2errCov
Constr load. & partial constr

interc: item 2 excl

1207.98 143 .000 .981 .021 (.020–.022) .016

12-year-olds

7 Initial model.
Pooled data

1086.79 5 .000 .982 .111 (.106–.117) .023

8 SLSS4
Item 4 deleted

71.36 2 .000 .999 .045 (.036–.054) .006

9 SLSS4 multi-group
Unconstrained

278.69 30 .000 .995 .022 (.019–.024) .012

10 SLSS4 multi-group
Constrained loadings

622.23 72 .000 .990 .021 (.019–.022) .021

11 SLSS4 multi-group
Constr load. & intercepts

2151.03 114 .000 .962 .032 (.031–.033) .022

12 SLSS4 multi-group
Semi-partial constr interc:

only items 1 & 3 constr

872.30 86 .000 .986 .023 (.022–.024) .022
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The multi-group model with constrained loadings and intercepts does not fit
because the decrease in CFI is above 0.01 (Model 5 in Table 4). However, a semi-
partial constrained model with good fit is observed when item 2 intercept is
unconstrained (Model 6 in Table 4). The mean scores for item 2 are therefore
not strictly comparable cross-culturally, whereas those of all other items are. In
this situation, it is recommended that the mean scores for the overall scale be
compared cautiously among countries.

4.1.2 12-Year-Olds

This scale does not fit for the 12-year-old pooled database of the 15 countries and the 5
original items used in this project (Model 7 in Table 4). When item 4 is deleted, it fits
well enough with no error covariance (Fig. 1; Model 8 in Table 4) – we will call this
version the SLSS4.

The multi-group model of the SLSS4 with 15 countries fits very well, even with
constrained loadings (Models 9 and 10 in Table 4). Therefore, correlations and
regressions are comparable among countries.

The multi-group model with constrained loadings and intercepts does not fit because
the decrease in CFI is above 0.01 (Model 11 in Table 4). However, it fits very well
when only items 1 and 3 have constrained intercepts (Model 12 in Table 4). The means
for items 2 and 4 are therefore not strictly cross-country comparable, whereas those of
items 1 and 3 are. In this situation, it is recommended that the mean scores for the
overall scale be compared cautiously among countries.

4.2 BMSLSS

4.2.1 10-Year-Olds

This scale fits well enough for the 10-year-old pooled database and the 5 original items
used in this project with no error covariance (Fig. 2; Model 1 in Table 5). The multi-
group model with 15 countries fits very well (Model 2 in Table 5).

10-yeears-olds 12-yearrs-olds

Fig. 2 CFA of the BMSLSS with the pooled sample of 15 countries. Unconstrained
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Table 5 Multi-group CFA models: BMSLSS

χ2 df p-value CFI RMSEA
(confi-dence
interval)

SRMR

10-year-olds

1 Initial model.
Pooled data

91.85 5 .000 .993 .032 (.026–.038) .010

2 Multi-group 336.43 75 .000 .980 .014 (.013–.016) .017

3 Multi-group
Constrained loadings

716.41 131 .000 .955 .016 (.015–.017) .053

4 Multi-group (1 err cov)
EXCLUDING: Algeria,

Colombia, Germany
and Turkey. Unconstrained

251.53 55 .000 .982 0.021 (.018–.023) .023

5 Multi-group (1 err cov)
EXCLUDING: Algeria, Colombia,

Germany and Turkey. Constr.
loadings

395.65 95 .000 .972 .018 (.016–.019) .032

6 Multi-group (1 err cov)
EXCLUDING: Algeria,

Colombia, Germany and
Turkey. C load & interc

1218.84 135 .000 .898 .025 (.024–.026) .030

7 Multi-group (1 err cov)
EXCLUDING: Algeria, Colombia,

Germany and Turkey. C load &
semi-partial constr interc:
items 3, 4 & 5 excluded

494.99 105 .000 .963 .017 (.015–.018) .032

12-year-olds

8 Initial model.
Pooled data

159.00 5 .000 .988 .042 (.037–.048) .017

9 1 error covariance 77.39 4 .000 .994 .032 (.026–.039) .012

10 Multi-group (1 err cov) 326.11 60 .000 .979 .016 (.014–.018) .018

11 Multi-group (1 err cov)
Constrained loadings

666.42 116 .000 .957 .016 (.015–.018) .060

12 Multi-group (1 err cov)
Constr. load. & interc

3472.57 172 .000 .739 .033 (.032–.034) .064

13 Multi-group (1 err cov)
EXCLUDING: Algeria,

Ethiopia, Germany
and Romania

Unconstrained

285.55 44 .000 .977 0.021 (.018–.023) .019

14 Multi-group (1 err cov)
EXCLUDING: Algeria,

Ethiopia, Germany
and Romania

Constrained loadings

428.32 84 .000 .967 .018 (.016–.019) .044

15 Multi-group (1 err cov)
EXCLUDING: Algeria,

Ethiopia, Germany
and Romania

Constr loadings & interc.

2230.00 124 .000 .796 .036 (.035–.38) .053
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The multi-group model with constrained loadings only fits when 4 countries are
excluded: Algeria, Colombia, Germany and Turkey (Model 5 in Table 5). Therefore,
correlations and regressions are comparable among countries only when the aforemen-
tioned countries are excluded.

The multi-group model with constrained loadings and intercepts does not fit because
the decrease in CFI is above 0.01 (Model 6 in Table 5). However, it fits very well when
only items 1 and 2 have constrained intercepts (Model 7 in Table 5). The mean scores
for items 3, 4 and 5 are therefore not strictly cross-country comparable, whereas those
of items 1 and 2 are. In this situation, it is recommended that the mean scores for the
overall scale be compared cautiously only among the countries included in Model 5.

4.2.2 12-Year-Olds

This scale fits well enough with the 12-year-old sample and the 5 original items used in
this project (Model 8 in Table 5). However, with one error covariance its fit is excellent
(Fig. 2; Model 9 in Table 5). The multi-group model with 15 countries fits very well
(Model 10 in Table 5).

The multi-group model only fits with constrained loadings when 4 countries are
excluded: Algeria, Ethiopia, Germany and Romania (Model 14 in Table 5). Therefore,
correlations and regressions are comparable among countries only when the aforemen-
tioned countries are excluded.

Definitively, the mean scores for this scale do not appear to be comparable
among countries in any of the cases. No model with constrained loadings and
intercepts fits, even when excluding the aforementioned countries and testing
different semi-partial constraints, because the decrease in CFI is above 0.01 in
all cases. The domains included in this scale appear to be understood differently
and answered by means of different response styles by 12-year-old children from
different countries, languages or cultural contexts. However, we also believe the
commonly used fit requirements to perhaps be too strict for the number of
countries we are comparing.

4.3 PWI-SC

4.3.1 10-Year-Olds

This scale fits moderately well with the 7 original items used in this project (Model 1 in
Table 6). However, with 2 error covariances it fits very well (Fig. 3; Model 2 in
Table 6).

The unconstrained multi-group model with 15 countries fits very well (Model 3 in
Table 6). With constrained loadings it only fits when 4 countries are excluded:
Colombia, Nepal, Poland and Romania (Model 5 in Table 6). Therefore, correlations
and regressions are comparable among countries only when the aforementioned coun-
tries are excluded.

The multi-group model with constrained loadings and intercepts does not fit
even when excluding these four countries, because the decrease in CFI is above
0.01 (Model 7 in Table 6). However, it fits very well when only items 2 and 4
have constrained intercepts (Model 8 in Table 6). The mean scores for items 1,
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Table 6 Multi-group CFA models: PWI-SC

χ2 df p-value CFI RMSEA
(confi-dence interval)

SRMR

10-year-olds

1 Initial model.
Pooled data

731.72 14 .000 .974 .055 (.051–.058) .025

2 2 error covariances 129.67 12 .000 .996 .024 (.020–.028) .011

3 Multi-group (2 err cov)
Unconstrained

692.39 180 .000 .985 .013 (.012–.014) .032

4 Multi-group (2 err cov)
Constrained loadings

1335.81 264 .000 .968 .015 (.015–.016) .056

5 Multi-group (2 err cov)
EXCLUDING: Colombia,

Nepal, Poland and
Romania. Unconstr.

550.32 132 .000 .984 .016 (.014–.017 .032

6 Multi-group (2 err cov)
EXCLUDING: Colombia,

Nepal, Poland and
Romania. Constr. L.

861.46 192 .000 .975 .017 (.015–.018) .055

7 Multi-group (2 err cov)
EXCLUDING: Colombia,

Nepal, Poland and
Romania. C.L.& Int.

2602.99 252 .000 .912 .027 (.026–.028) .054

8 Multi-group (2 err cov)
EXCLUDING: Colombia,

Nepal, Poland and Romania.
Constr. L. & semi-part.
Constr. Intercepts.:
items 1, 3, 6 & 7 excluded

1021.59 212 .000 .970 .017 (.016–.018) .052

12-year-olds

9 Initial model.
Pooled data

737.37 14 .000 .978 .054 (.051–.058) .024

10 3 error covariances 190.81 11 .000 .995 .031 (.027–.034) .012

11 Multi-group (3 err cov) 803.86 165 .000 .984 .015 (.014–.016) .014

12 Multi-group (3 err cov)
Constrained loadings

1460.19 249 .000 .970 .017 (.016–.018) .042

13 Multi-group (3 err cov)
Constr. load. & interc

4639.36 333 .000 .893 .027 (.027–.028) .046

14 Multi-group (3 err cov)
EXCLUDING: Algeria,

Colombia, Nepal and Romania
Unconstrained

644.07 121 .000 .985 .018 (.017–.020) .018

15 Multi-group (3 err cov)
EXCLUDING: Algeria,

Colombia, Nepal and Romania
Constrained loadings

1060.47 181 .000 .975 .019 (.018–.021) .030

16 Multi-group (3 err cov)
EXCLUDING: Algeria,

Colombia, Nepal and Romania
Constr loadings & interc.

2799.89 241 .000 .926 .029 (.028–.030) .031

17 Multi-group (3 err cov)
EXCLUDING: Algeria,

Colombia, Nepal and Romania
Constr L & semi-part constr

interc: Items 1, 2, 3, 6 excluded

1299.36 201 .000 .968 .021 (.020–.022) .030
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3, 6 and 7 are therefore not strictly cross-country comparable, whereas those of
items 2 and 4 are. In this situation, it is recommended that the mean scores of
the overall scale be compared cautiously only among the countries included in
Model 6.

4.3.2 12-Year-Olds

This scale fits moderately well with the 12-year-old sample and the 7 original items
used in this project (Model 9 in Table 6). However, with 3 error covariances it fits very
well (Fig. 3; Model 10 in Table 6).

The unconstrained multi-group model with 15 countries fits very well (Model 11 in
Table 6). With constrained loadings it only fits when 4 countries are excluded: Algeria,
Colombia, Nepal and Romania (Model 15 in Table 6). Therefore correlations and
regressions are comparable among countries only when the aforementioned countries
are excluded.

The multi-group model with constrained loadings and intercepts does not fit
even when excluding these four countries, because the decrease in CFI is above
0.01 (Model 16 in Table 6). However, it fits very well when only items 4, 5
and 7 have constrained intercepts (Model 17 in Table 6). The mean scores for
items 1, 2, 3, and 6 are therefore not strictly cross-country comparable, whereas
those of items 4, 5 and 7 are. In this situation, it is recommended that the mean
scores of the overall scale be compared cautiously only among the countries
included in Model 14.

4.4 Overall SEM Including the Three Correlated Multi-Item Scales Plus the Two
Single-Item Scales (OLS and OHS)

Theoretically, different multi-item scales measuring SWB should correlate high-
ly with one another. In previous research, medium to high correlations among
the scales used here have been reported in several countries (Casas et al. 2012),
as has the fact that they appear to be related to a second order latent variable,

10-yyear-olds 12-year-olds

Fig. 3 CFA of the PWI-SC with the pooled sample of 15 countries. Unconstrained
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suggesting the existence of an SWB supra-construct (Stones and Kozma 1985;
Diener et al. 1999; Casas et al. 2012). An SE model including the three multi-
item scales used in this study related to a second order latent variable displayed
good fit statistics both for the 10-year-old (χ2 = 2659.92; df = 111; p= .000;
CFI = .979; RMSEA= .037 . < 035–.038>; SRMR= .023) and the 12-year-old
groups (χ2 = 2520.09; df = 94; p = .000; CFI = .981; RMSEA = .038
. < 037–.040>; SRMR= .023) with pooled data. We therefore decided to design
a more complex overall model to test whether the psychometric scales used to
assess subjective well-being have consistent relationships across countries. The
multi-group model includes the five measures used in this study: the three
multi-item measures correlated with one another and regressed on the two
single-item measures (Fig. 4).

4.4.1 10-Year-Olds

Using the pooled sample, the overall SE model displays good fit statistics (Model
1 in Table 7; Fig. 4). Both the unconstrained and constrained loadings multi-group
models fit well, suggesting, therefore, that correlations and regressions are com-
parable among all countries. Because these results do not exclude any country,
they also suggest that comparability of the measures improves when using several
psychometric scales together. Standardized regression loadings and correlations
for each country are displayed in Table 8 (Annex).

The model with constrained loadings and intercepts is not acceptable because
the CFI decreases by above .01 (Model 4 in Table 7). When intercepts of several
items are unconstrained the model fits well (Model 5 in Table 7): My life is just
right (SLSS), Satisfaction with own body, with the area I live in and with my
school experience (BMSLSS) and Satisfaction with the things I have, with the
things I like to be good at and with doing things away from home (PWI-SC). This

100-year-oldss pooled sammple 12-yyear-olds poooled sampple 

Fig. 4 Three multi-item scales + OLS + OHS. Standardized regression weights
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means that the intercept for the item on Satisfaction with what may happen to me
later in life (PWI-SC) has remained constrained without affecting the fit of the
model, as happened when we analysed the scalar invariance of the PWI-SC model
alone with the 10-year-old sample. Once again, this result supports increased
comparability when using several scales together.

4.4.2 12-Year-Olds

Using the pooled sample, the model displays good fit statistics (Model 6 in
Table 7; Fig. 4). Both the unconstrained and constrained loadings multi-group
models fit well, suggesting, therefore, that correlations and regressions are
comparable among all countries. Because these results do not exclude any
country, they also suggest that comparability of the measures improves when
using several psychometric scales together. Standardized regression loadings and
correlations for each country are displayed in Table 8 (Annex).

The model with constrained loadings and intercepts is not acceptable because
the CFI decreases by above .01 (Model 9 in Table 7). When intercepts of
several items are unconstrained the model fits well (Model 10 in Table 7): My
life is just right, Things in my life are excellent (SLSS), Satisfaction with own
body, with the area I live in and with my school experience (BMSLSS) and
Satisfaction with the things I have, with health, with the things I like to be
good at and with doing things away from home (PWI-SC). This means that the
intercept for the items on Satisfaction with my family and Satisfaction with my
friends (BMSLSS) have remained constrained without affecting the fit of the
model, as happened when we analysed the scalar invariance of the PWI-SC
model alone with the 12-year-old sample. Once again, this result supports
increased comparability when using several scales together.

Table 7 Multi-group SEM with 5 psychometric scales

χ2 df p-value CFI RMSEA
(confidence interval)

SRMR

10-year-old sample

1 Pooled sample Unconstrained 3145.26 139 .000 .979 .036 (.034–.037) .022

2 Multi-group Unconstrained 9639.86 2085 .000 .953 .015 (.014–.015) .026

3 Multi-group Constr loadings 11,261.31 2281 .000 .944 .015 (.015–.015) .054

4 Multi-group Constr load & int 15,932.26 2477 .000 .916 .018 (.018–.018) .055

5 Multi-group Semipartial Constr
load & Int

12,989.32 2379 .000 .934 .016 (.016–.016) .054

12-year-old sample

6 Pooled sample Unconstr 3218.74 120 .000 .980 .038 (.037–,040) .023

7 Multi-group Unconstr 8579.61 1800 .000 .960 .015 (.014–.015) .029

8 Multi-group Constr load. 10,365.93 1982 .000 .951 .016 (.015–.016) .065

9 Multi-group Constr load&int 17,329.28 2164 .000 .911 .020 (.020–.020) .070

10 Multi-group Semipartial Constr
Load & Int

11,786.89 2038 .000 .943 .017 (.016–.017) .066
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A detailed analysis of the results in Table 8 (Annex) reveals a large diversity in
relationships among the scales, which differ by country and age group when analysed
together in a multi-group SEM.

For the 10-year-old sample:

& The regression weight of the PWI-SC on the OLS is .535 for the pooled sample,
and ranges from .411 in Turkey and .416 in Israel to .682 in Poland and .698 in
Spain.

& The regression weight of the BMSLSS on the OLS is .530 for the pooled
sample, and ranges from .434 in Ethiopia and .449 in Romania to .680 in
Poland and .687 in Spain.

& The regression weight of the SLSS on the OLS is .452 for the pooled sample,
and ranges from .286 in South Africa and .306 in Colombia to .582 in Poland
and .563 in Norway.

& The regression weight of the PWI-SC on the OHS is .354 for the pooled sample,
and ranges from .202 in Spain and .216 in Poland to .432 in Germany and .464 in
Israel.

& The regression weight of the BMSLSS on the OHS is .370 for the pooled sample,
and ranges from .203 in Spain and .275 in Poland to .428 in Romania and .437 in
Ethiopia.

& The regression weight of the SLSS on the OHS is .447 for the pooled sample, and
ranges from .272 in Poland and .346 in Norway to .524 in Algeria and .570 in
Colombia.

& The correlation between the OLS and the OHS is .481 for the pooled sample and ranges
from .274 in Nepal and .287 in Romania to .630 in South Korea and .653 in Norway.

& The correlation between the BMSLSS and the SLSS is .644 for the pooled sample
and ranges from .343 in Spain and .525 in the United Kingdom to .842 in Israel and
.951 in Algeria.

& The correlation between the PWI-SC and the BMSLSS is .953 for the pooled
sample and ranges from .836 in South Africa and .854 in Estonia to 1 in Algeria,
Nepal, Ethiopia, England and Norway.

& The correlation between the PWI-SC and the SLSS is .631 for the pooled sample and
ranges from .268 in Spain and .437 in Norway to .869 in Nepal and 1 in Algeria.

For the 12-year-old sample:

& The regression weight of the PWI-SC on the OLS is .528 for the pooled sample, and
ranges from .387 in Nepal and .415 in Israel to .576 in Spain and .601 in South Korea.

& The regression weight of the BMSLSS on the OLS is .549 for the pooled sample,
and ranges from .353 in Nepal and .416 in Ethiopia to .621 in United Kingdom and
.635 in South Korea.

& The regression weight of the SLSS4 on the OLS is .462 for the pooled sample, and
ranges from .302 in South Africa and .336 in Colombia to .558 in the United
Kingdom and .616 in Norway.

& The regression weight of the PWI-SC on the OHS is .365 for the pooled sample,
and ranges from .223 in Colombia and .309 in South Korea and .462 in Norway and
.536 in Nepal.
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& The regression weight of the BMSLSS on the OHS is .398 for the pooled sample,
and ranges from .297 in Colombia and .303 in South Korea to .458 in Romania and
.523 in Ethiopia.

& The regression weight of the SLSS4 on the OHS is .470 for the pooled sample, and
ranges from .335 in Norway and .399 in the United Kingdom to .556 in South
Africa and .558 in Romania.

& The correlation between the OLS and the OHS is .538 for the pooled sample and
ranges from .296 in South Africa and .323 in Nepal to .673 in South Korea and .680
in Norway.

& The correlation between the BMSLSS and the SLSS4 is .637 for the pooled
sample and ranges from .485 in South Korea and .501 in Norway to .711 in
Colombia and .790 in Nepal.

& The correlation between the PWI-SC and the BMSLSS is .919 for the pooled
sample and ranges from .757 in Algeria to .826 in Israel.

& The correlation between the PWI-SC and the SLSS4 is .585 for the pooled sample and
ranges from .441 in Colombia and .461 inGermany to .622 in Poland and .908 inNepal.

An analysis of the squared multiple correlations (SMC) (Table 9 in the Annex) for
this overall model including the 5 psychometric scales brings us to the following
notable conclusions:

& The degree that each of the 3 latent variables (corresponding to the 3 multi-item
psychometric scales) is explained for by each of the single-item psychometric scales
displays important variations from country to country. For example, with the 10-
year-old sample:

– 63.1 % of the PWI-SC variance in Poland, 62.8 in Spain and 60.3 in South Korea is
accounted for by the OLS, while this is true for only 31.8 % in Turkey, 32.4 % in
Romania and 33 % in South Africa.

– 67.8 % of the BMSLSS variance in Poland, 65.2 % in Germany and 63.9 % is
accounted for by the OLS, while this is true for only 32.8 % in Romania, 34.5 % in
Turkey and 34.7 % in Nepal.

– 62.3 % of the SLSS variance in Norway and 61.5 % in South Korea is accounted
for by the OLS, while this is true for only 22.3 % in South Africa, 22.9 % in
Colombia, 27.2 % in Ethiopia and 27.4 % in Nepal.

– 50.1 % of the PWI-SC variance in Germany, 49.3 % in England and 48.7 % in
Norway is accounted for by the OH2W, while this is true for only 19.5 % in
Colombia, 24.7 % in Nepal and 27.1 % in Romania.

– 50.7 % of the BMSLSS variance in Germany and 49.3 % in England is accounted
for by the OH2W, while this is true for only 21 % in Colombia, 24.4 % in Nepal
and 27.7 % in Catalonia.

– 58.5 % of the SLSS variance in South Korea, 57 % in England and 52.4 % in
Algeria is accounted for by the OH2W, while this is true for only 23.7 % in
Romania, 26.6 % in Ethiopia and 32.9 % in Poland.

& The variance explained by each of the single-item scales, or by the two together, on
each of the multiple-item scales tends to increase with the pooled sample between
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the ages of 10 and 12. However, important variations are observed depending on
the country.

& In general, much more explained variance of the latent variables is accounted for by
the OLS than by the OH2W. However, there are a few exceptions. For example, in
Algeria and Spain, the SLSS is accounted for in a higher percentage by the OH2W
than the OLS.

& In general, when the OLS and OH2W are considered together, moderate increases
are displayed in the percentages of explained variance.

& Items on the SLSS display a much higher explained variance in relation to their
latent variable than those on the PWI-SC or BMSLSS.

& Item 4 on the SLSS (Have what I want) displays a much lower explained
variance in relation to its latent variable than any of the other items, in all
countries. In some countries, item 5 also displays a lower squared multiple
correlation, as is the case for both age groups with item 2 in Colombia.

5 Discussion

A first important observation comes from analysing Table 3, which displays very
high means for all items in the five measures of subjective well-being used in this
study, much higher than expected for any adults’ or even older adolescents’
population according to homeostatic theory (Cummins 1998; Cummins and
Nitisco 2002; Cummins et al. 2002). These high scores are observed in all 15
countries, and the profile of responses in all countries tends to have the shape of
the right half part of a BU^, that is to say, a non-normal distribution. It is for this
reason that all of our calculations have been based on the bootstrap ML method.

Results with the pooled sample consistently support the proposition that
young children tend to score as being more optimistic, happy and satisfied
with their lives than adults or older adolescents and that such high scores tend
to decrease with age as part of a natural process (Holte et al. 2013). In our
sample, the mean scores for all items in the 12-year-old sample are lower in all
cases than those in the 10-year-old sample, the only exception being in Israel;
in addition, all standard deviations increase from the ages of 10 to 12 in so far
as responses are less concentrated in the extreme scores, with exceptions in
only two items (Table 1).

We have identified models with good fit indexes using each of the three different
psychometric scales with the pooled database from all countries, supporting the construct
validity of each multi-item scale. Therefore, the models presented here can be used for in-
country analysis and even cross-group analysis in each country, although specific testing is
advisable with each country’s data depending on the type of analysis to be undertaken.

Correlations and regressions of the separate scales appear to be comparable among
all but a few countries, as indicated in the previous tables.

The SLSS displays promising results, because it is the only one of the three
scales whose correlations and regressions are comparable among all countries in
this sample. Additionally, its items display much higher squared multiple correla-
tions, indicating higher explained variance than other items on its respective latent
variable. However, not all of its items display comparable mean scores and the
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explained variance of item 4 is much lower than that of the other items. The non-
comparability of the mean scores of some items suggests different response styles,
probably due to linguistic and cultural factors.

SLSS mean scores are comparable: (a) for the 10-year-old database, when item
2 is unconstrained, demonstrating that the means of items 1, 3, 4 and 5 are
comparable; (b) for the 12-year-old database, when item 4 is not included and
items 2 and 5 are unconstrained, demonstrating that only the means of items 1 and
3 are strictly comparable.

The comparability among countries of means for the BMSLSS items is more
problematic. In fact, only 2 items on the BMSLSS display comparable means among
11 countries, and only with the 10-y.o. database.

PWI-SC mean scores are comparable among 11 countries: (a) using the 10-year-old
database, when items 1, 3, 6, 7 are unconstrained, demonstrating that only the means of
items 2, 4 and 5 are strictly comparable; (b) using the 12-year-old database, when items
1, 2, 3, 6 are unconstrained, demonstrating that only the means of items 4, 5 and 7 are
comparable.

When testing an overall SE Model including the five psychometric scales used
in this study, metric invariance was met, suggesting that correlations and regres-
sions are comparable among all countries when used together (not as separate
scales). Additionally, semi-partial scalar invariance was also met when some items
did not have their intercepts constrained. In comparison with the scale-by-scale
CFA, in the overall SEM the number of comparable items has slightly increased,
including two more items from the BMSLSS for the 12-year-old sample and one
more item from the PWI-SC for the 10-year-old sample. All of these results
suggest that for cross-national, cross-cultural and cross-linguistic comparability
it is advisable to use models that include several subjective well-being psycho-
metric scales rather than only one scale. Indirectly, this result also suggests that
the overall indexes of the five psychometric scales used here should be tested as
potential indicators of the SWB supra-construct.

Table 10 shows a summary of the comparability of all items included in the
psychometric scales used here.

The overall SEM has provided us with evidence of an impressive diversity of
interrelationships among the five psychometric scales used here, depending on the
different cultural and linguistic context. For example, the correlation between the OLS
(which refers to a summary of satisfaction with overall life) and OHS (which refers to
the feeling of happiness during the last 2 weeks) is extremely low for the two age
groups in Nepal, for 10-year-olds in Romania and for 12-year-olds in South Africa
(always below .300), while it is very high for the two age groups in South Korea and
Norway (above .600). These results suggest that in some countries positive feelings
during the last 2 weeks are understood by children of these age groups as being very
much related with evaluations on overall life, while in other countries these two ideas
are much more weakly related.

The multiple-item scales BMSLSS and PWI-SC (both domain-based subjective
well-being scales) display extremely high correlations in several countries, showing
multi-collinearity and suggesting they overlap or they may be measuring the same
supra-construct. However, when the OLS is taken as the Bgolden standard^ on which to
regress other variables, as suggested by homeostasis theory, the regression weights of
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either of these two scales on the OLS are much lower than expected in some of the
countries studied. For example, the two scales display regression weights of below .400
in Nepal with the 12-year-old sample; below .450 on the BMSLSS in Ethiopia for the
two age samples and for 10-year-olds in Romania; and below .450 on the PWI-SC in
Israel for the two age samples and in Turkey for the 10-year-olds. The regression
weights for these two scales on the OHS are in all cases clearly lower than on the OLS.

By contrast, the SLSS (the context-free subjective well-being scale) displays very
different correlations with the two domain-based scales depending on the country, from
very high with the BMSLSS in Israel and Algeria for the 10-year-olds and in Colombia
and Nepal for the 12-year-olds, to low in Spain for the 10-year-olds and medium in
South Korea for the 12-year-olds – and from very high for the PWI-SC in Nepal and
Algeria for the 10-year-olds and in Nepal and Poland for the 12-year-olds, to very low
in Spain and medium in Norway for the 10-year-olds and medium in Colombia and
Germany for the 12-year-olds.

Regression weights for the SLSS on the OLS are similar to that on the OHS in many
but not all countries. In Poland, the regression weight for the SLSS on the OLS for 10-
year-olds is high, while on the OHS it is low; the same pattern is observed for Norway
for the 12-year-olds, while the opposite happens for this age group in South Africa.

These results imply that cultural and linguistic contexts - and the specific meaning
and understanding of each item in each context - seem to have an important impact not
only on response styles, but also on how subjective well-being items and scales relate to
one another.

If we compare our results with those published by Casas and Rees (2015), it
would seem clear that the fact of using representative samples and representa-
tivity having been supervised by an international committee of experts has
provided much higher quality data.

In terms of the data sets used here, several limitations should be noted. Firstly,
because the survey was school-based in all countries it naturally excludes those
children not attending a mainstream school. And secondly, the data are cross-
sectional – future research should also focus on collecting longitudinal data.
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Annex

Table 8 Standardized regression weights and correlations among psychometric scales in the overall SEM.
Constrained loadings for each country’s data

Bootstrap ML. 95 % confidence intervals.
Resamples = 500

10-year-olds 12-year-olds

Estimate Lower Upper Estimate Lower Upper

Pooled sample PWI-SC←OLS .535 .514 .556 .528 .508 .547

BMSLSS←OLS .530 .505 .554 .549 .527 .570
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Table 8 (continued)

Bootstrap ML. 95 % confidence intervals.
Resamples = 500

10-year-olds 12-year-olds

Estimate Lower Upper Estimate Lower Upper

SLSS←OLS .452 .430 .473 .462 .444 .485

PWI-SC←OHS .354 .331 .374 .365 .345 .384

BMSLSS←OHS .370 .349 .394 .398 .375 .420

SLSS←OHS .447 .426 .467 .470 .448 .489

OLS ↔ OHS .481 .463 .502 .538 .521 .554

BMSLSS ↔ SLSS .644 .608 .684 .637 .600 .672

PWI-SC ↔ BMSLSS .953 .926 .983 .919 .885 .950

PWI-SC ↔ SLSS .631 .596 .667 .585 .560 .614

Algeria PWI-SC←OLS .519 .417 .593 .458 .371 .542

BMSLSS←OLS .465 .351 .573 .551 .478 .642

SLSS←OLS .489 .421 .551 .408 .315 .493

PWI-SC←OHS .379 .291 .470 .380 .305 .459

BMSLSS←OHS .366 .278 .466 .366 .277 .451

SLSS←OHS .524 .463 .587 .482 .405 .561

OLS ↔ OHS .409 .325 .486 .417 .344 .485

BMSLSS ↔ SLSS .951 .842 1.097 .567 .420 .728

PWI-SC ↔ BMSLSS 1.072 .954 1.256 .757 .568 .948

PWI-SC ↔ SLSS 1.130 1.040 1.287 .601 .498 .702

Nepal PWI-SC←OLS .540 .463 .622 .387 .315 .458

BMSLSS←OLS .490 .406 .576 .353 .270 .446

SLSS←OLS .396 .310 .488 .376 .290 .464

PWI-SC←OHS .349 .279 .425 .536 .451 .616

BMSLSS←OHS .359 .276 .443 .446 .354 .527

SLSS←OHS .467 .378 .563 .518 .441 .598

OLS ↔ OHS .274 .206 .350 .323 .240 .413

BMSLSS ↔ SLSS .757 .633 .886 .790 .652 .943

PWI-SC ↔ BMSLSS 1.041 .943 1.154 1.012 .888 1.170

PWI-SC ↔ SLSS .869 .741 1.010 .908 .772 1.049

Estonia PWI-SC←OLS .598 .514 .681 .505 .430 .577

BMSLSS←OLS .596 .524 .680 .515 .436 .599

SLSS←OLS .542 .466 .608 .502 .434 .566

PWI-SC←OHS .334 .253 .414 .374 .305 .445

BMSLSS←OHS .358 .285 .430 .425 .341 .504

SLSS←OHS .415 .343 .482 .459 .396 .525

OLS ↔ OHS .486 .402 .568 .553 .487 .613

BMSLSS ↔ SLSS .535 .396 .706 .657 .530 .789

PWI-SC ↔ BMSLSS .854 .692 1.042 .966 .885 1.070

PWI-SC ↔ SLSS .582 .476 .688 .585 .488 .672

Spain
(Catalonia)

PWI-SC←OLS .698 .586 .785 .576 .514 .629

BMSLSS←OLS .687 .576 .776 .563 .493 .625
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Table 8 (continued)

Bootstrap ML. 95 % confidence intervals.
Resamples = 500

10-year-olds 12-year-olds

Estimate Lower Upper Estimate Lower Upper

SLSS←OLS .417 .312 .523 .463 .400 .516

PWI-SC←OHS .202 .098 .324 .314 .260 .378

BMSLSS←OHS .203 .092 .317 .405 .325 .480

SLSS←OHS .470 .371 .567 .453 .391 .506

OLS ↔ OHS .469 .360 .558 .515 .461 .570

BMSLSS ↔ SLSS .343 .154 .573 .550 .407 .707

PWI-SC ↔ BMSLSS .931 .838 1.020 .990 .861 1.147

PWI-SC ↔ SLSS .268 .087 .488 .533 .449 .631

Colombia PWI-SC←OLS .498 .365 .613 .527 .400 .632

BMSLSS←OLS .518 .381 .637 .592 .451 .719

SLSS←OLS .306 .187 .423 .368 .241 .484

PWI-SC←OHS .289 .170 .421 .223 .128 .336

BMSLSS←OHS .300 .164 .430 .297 .170 .435

SLSS←OHS .570 .452 .669 .483 .390 .584

OLS ↔ OHS .304 .195 .411 .375 .268 .491

BMSLSS ↔ SLSS .693 .481 .899 .711 .538 .961

PWI-SC ↔ BMSLSS .995 .874 1.161 .907 .793 1.100

PWI-SC ↔ SLSS .589 .385 .805 .441 .290 .585

Turkey PWI-SC←OLS .411 .296 .528 .485 .384 .586

BMSLSS←OLS .437 .328 .542 .466 .343 .583

SLSS←OLS .441 .340 .552 .405 .333 .485

PWI-SC←OHS .394 .283 .498 .396 .312 .481

BMSLSS←OHS .385 .271 .487 .411 .299 .520

SLSS←OHS .423 .313 .523 .545 .469 .617

OLS ↔ OHS .389 .272 .496 .507 .423 .576

BMSLSS ↔ SLSS .581 .445 .719 .663 .497 .816

PWI-SC ↔ BMSLSS .866 .733 .992 .932 .780 1.091

PWI-SC ↔ SLSS .703 .550 .841 .568 .441 .721

Ethiopia PWI-SC←OLS .502 .422 .578 .439 .335 .529

BMSLSS←OLS .434 .358 .522 .416 .336 .502

SLSS←OLS .376 .295 .453 .370 .288 .459

PWI-SC←OHS .389 .302 .470 .434 .348 .525

BMSLSS←OHS .437 .354 .521 .523 .427 .604

SLSS←OHS .370 .296 .451 .424 .329 .510

OLS ↔ OHS .394 .317 .474 .416 .328 .491

BMSLSS ↔ SLSS .680 .568 .797 .604 .481 .732

PWI-SC ↔ BMSLSS 1.007 .890 1.150 1.043 .924 1.225

PWI-SC ↔ SLSS .664 .557 .771 .613 .495 .740

South Korea PWI-SC←OLS .563 .518 .610 .601 .559 .642

BMSLSS←OLS .589 .530 .642 .635 .584 .675
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Table 8 (continued)

Bootstrap ML. 95 % confidence intervals.
Resamples = 500

10-year-olds 12-year-olds

Estimate Lower Upper Estimate Lower Upper

SLSS←OLS .501 .454 .551 .526 .485 .567

PWI-SC←OHS .340 .290 .386 .309 .266 .355

BMSLSS←OHS .334 .279 .388 .303 .257 .351

SLSS←OHS .449 .401 .495 .419 .378 .458

OLS ↔ OHS .630 .596 .667 .673 .642 .703

BMSLSS ↔ SLSS .581 .503 .646 .485 .416 .548

PWI-SC ↔ BMSLSS .864 .814 .915 .883 .832 .932

PWI-SC ↔ SLSS .605 .545 .660 .520 .465 .574

Germany PWI-SC←OLS .497 .420 .576 .566 .479 .646

BMSLSS←OLS .595 .502 .688 .581 .469 .685

SLSS←OLS .524 .434 .626 .543 .461 .620

PWI-SC←OHS .432 .341 .514 .319 .231 .408

BMSLSS←OHS .383 .288 .473 .391 .297 .496

SLSS←OHS .402 .308 .492 .407 .328 .496

OLS ↔ OHS .554 .483 .617 .625 .554 .688

BMSLSS ↔ SLSS .752 .582 .921 .614 .452 .816

PWI-SC ↔ BMSLSS .981 .831 1.157 .861 .736 1.038

PWI-SC ↔ SLSS .575 .455 .690 .458 .302 .602

United Kingdom (England) PWI-SC←OLS .540 .442 .621 .561 .500 .633

BMSLSS←OLS .539 .431 .635 .621 .563 .676

SLSS←OLS .470 .392 .548 .558 .499 .608

PWI-SC←OHS .367 .288 .460 .331 .275 .387

BMSLSS←OHS .375 .283 .472 .336 .278 .400

SLSS←OHS .463 .395 .541 .399 .345 .460

OLS ↔ OHS .622 .561 .678 .598 .545 .643

BMSLSS ↔ SLSS .525 .394 .661 .603 .510 .728

PWI-SC ↔ BMSLSS 1.033 .942 1.145 .984 .916 1.079

PWI-SC ↔ SLSS .453 .320 .590 .509 .415 .605

Israel PWI-SC←OLS .416 .311 .520 .415 .267 .547

BMSLSS←OLS .499 .387 .603 .555 .434 .665

SLSS←OLS .458 .374 .537 .504 .373 .620

PWI-SC←OHS .464 .369 .553 .389 .273 .504

BMSLSS←OHS .380 .276 .474 .352 .229 .476

SLSS←OHS .477 .406 .547 .412 .307 .526

OLS ↔ OHS .485 .399 .562 .659 .568 .736

BMSLSS ↔ SLSS .842 .727 .954 .550 .380 .762

PWI-SC ↔ BMSLSS .973 .858 1.122 .826 .622 1.071

PWI-SC ↔ SLSS .717 .605 .829 .514 .337 .661

Romania PWI-SC←OLS .456 .342 .568 .434 .351 .537

BMSLSS←OLS .449 .330 .568 .459 .349 .583
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Table 8 (continued)

Bootstrap ML. 95 % confidence intervals.
Resamples = 500

10-year-olds 12-year-olds

Estimate Lower Upper Estimate Lower Upper

SLSS←OLS .443 .306 .568 .336 .240 .438

PWI-SC←OHS .388 .292 .488 .351 .254 .436

BMSLSS←OHS .428 .318 .545 .458 .356 .556

SLSS←OHS .359 .260 .485 .558 .464 .643

OLS ↔ OHS .287 .209 .371 .451 .358 .547

BMSLSS ↔ SLSS .616 .483 .784 .655 .461 .852

PWI-SC ↔ BMSLSS .911 .792 1.067 .891 .717 1.114

PWI-SC ↔ SLSS .524 .363 .676 .526 .406 .637

Norway PWI-SC←OLS .520 .389 .630 .450 .366 .525

BMSLSS←OLS .481 .363 .577 .605 .510 .683

SLSS←OLS .563 .442 .657 .616 .542 .681

PWI-SC←OHS .358 .269 .474 .462 .381 .539

BMSLSS←OHS .380 .292 .477 .334 .241 .438

SLSS←OHS .346 .262 .457 .335 .263 .410

OLS ↔ OHS .653 .569 .726 .680 .615 .733

BMSLSS ↔ SLSS .565 .375 .745 .501 .352 .667

PWI-SC ↔ BMSLSS 1.050 .936 1.189 .955 .836 1.110

PWI-SC ↔ SLSS .437 .269 .606 .470 .352 .596

Poland PWI-SC←OLS .682 .605 .755 .554 .471 .637

BMSLSS←OLS .680 .599 .752 .559 .455 .659

SLSS←OLS .582 .481 .667 .469 .393 .552

PWI-SC←OHS .216 .145 .301 .345 .256 .430

BMSLSS←OHS .275 .202 .355 .379 .279 .473

SLSS←OHS .272 .191 .371 .450 .375 .526

OLS ↔ OHS .519 .439 .597 .596 .527 .652

BMSLSS ↔ SLSS .628 .523 .745 .705 .600 .814

PWI-SC ↔ BMSLSS .864 .738 .978 .895 .803 .997

PWI-SC ↔ SLSS .495 .363 .620 .622 .531 .700

South Africa PWI-SC←OLS .433 .343 .524 .438 .357 .516

BMSLSS←OLS .474 .383 .573 .458 .375 .549

SLSS←OLS .286 .210 .368 .302 .235 .375

PWI-SC←OHS .363 .272 .447 .402 .325 .484

BMSLSS←OHS .377 .283 .470 .418 .337 .503

SLSS←OHS .479 .398 .559 .556 .487 .621

OLS ↔ OHS .389 .310 .461 .296 .225 .370

BMSLSS ↔ SLSS .596 .462 .765 .571 .451 .707

PWI-SC ↔ BMSLSS .836 .687 1.002 .980 .861 1.118

PWI-SC ↔ SLSS .613 .500 .731 .545 .426 .669
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Table 9 Squared multiple correlations of the latent variables and of the items of each latent variable.
Constrained loadings for each country’s data
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Table 9 (continued)
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Table 9 (continued)
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Table 9 (continued)
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Table 9 (continued)

(SLSS items shadowed)
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