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Abstract

The purpose of this study was to examine factorial invariance of the 5-item Satisfaction with Life Scale-
Taiwan version (SWLS) across gender among university students in Taiwan. A total of 476 undergraduate
students (males = 207 and females = 269) at National Taiwan University completed the Taiwan version of
the SWLS. Prior to any invariance analysis, one-factor and two-factor models (present and past factors)
were applied to each group. The confirmatory factor analysis results revealed that both the one-factor
model and the two-factor model were acceptable for each group. However, since the “present” and “past”
factors were highly correlated in both groups (>0.90), the one-factor model was accepted upon consider-
ation of the principle of parsimony. Further, based on the one-factor model, results from multi-sample
analysis revealed that the Taiwan version of the SWLS has the property of strict factorial invariance across
gender, including invariance of factor loadings, unique variances and factor variance.
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1. Introduction

As mentioned in many textbooks for general psychology, the ultimate goal for psychologists
is to improve human beings’ life quality by figuring out the process and mechanism of human
mind and behaviors (e.g., Sternberg, 2001). Although there are various research divisions in
psychology, however, the main purpose of each field is the same, that is, to improve humans’
well-being. Subjective well-being (SWB) is an important research field that is highly relevant
to the main purpose of psychology. In fact, many scholars have proposed their theories on
SWB from different perspectives. For example, Ryff (1989) and Ryff and Keyes (1995) focused
on the domains of SWB, especially for psychological well-being. They proposed that psycho-
logical well-being encompasses six distinct dimensions of wellness, including Autonomy, Envi-
ronmental Mastery, Personal Growth, Positive Relations with Others, Purpose in Life, and
Self-Acceptance. In addition, Ryan and Deci (2001) concentrated on the process of enhancing
and detracting SWB. That is, they regarded SWB as the consequence of self-determination
actions. They proposed that attainment of intrinsic life goals will provide relatively direct sat-
isfaction of the basic needs, thus enhancing well-being, whereas the attainment of extrinsic life
goals does not contribute to and may even detract from basic need satisfactions, leading to ill-
being. Moreover, Heller, Watson, and Ilies (2004) discussed the sources of SWB by the frame-
work of top-down (i.e., personological) and bottom-up (i.e., situational) forces on individuals’
SWB.

Although these perspectives contributed to the progress of SWB research, they did not tap the
basic issue on SWB—the nature of SWB. If we want to understand which domain SWB belongs
to, which process can enhance SWB and which forces influence SWB, the first step is to identify
the nature of SWB. In fact, Diener, Emmons, Larsen, and Griffin (1985), Lucas, Diener, and Suh
(1996) have distinguished both affective and cognitive aspects of SWB. The affective aspect of
SWB refers to the emotional component whereby levels of positive vs. negative affect were used
to indicate the level of SWB. People who experienced more positive affect than negative affect were
regarded as having higher SWB. Although this affective definition of SWB has been widely ac-
cepted and adopted in many empirical studies, SWB is also sometimes defined from a cognitive
viewpoint, in which life satisfaction was used to describe the level of SWB (Diener et al., 1985;
Pavot & Diener, 1993). Life satisfaction refers to the conscious cognitive judgment of life in which
individuals compare their life circumstances with a self-imposed standard (Diener et al., 1985).
That is, individuals will report high life satisfaction if their perceived life circumstances are on
a par with their own standard.

In order to measure an individual’s SWB from the cognitive aspect, Diener et al. (1985) devel-
oped the Satisfaction with Life Scale (SWLS). Considering that different people may have very
different ideas about what constitutes a good life, the SWLS was developed to assess satisfaction
with one’s life as a whole (Diener et al., 1985). The five global evaluation items are (a) In most
ways my life is close to my ideal, (b) The conditions of my life are excellent, (c) I am satisfied with
my life, (d) So far I have gotten the important things I want in life, and (e) If I could live my life
over, I would change almost nothing.

The Satisfaction with Life Scale has been used extensively since 1985 and has good psycho-
metric properties (Pavot & Diener, 1993). Its internal consistency reliability coefficients ranged
from 0.79 to 0.89 (Pavot & Diener, 1993). The test-retest reliability coefficients of the SWLS
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were 0.83 for a 2-week interval and 0.84 for a I-month interval (Pavot & Diener, 1993).
The SWLS also demonstrated adequate construct validity, convergent validity and discriminant
validity (Arrindell, Heesink, & Feij, 1999; Lucas et al., 1996; Pavot & Diener, 1993; Sachs,
2003).

However, while many studies have demonstrated the good psychometric properties of the
SWLS, some issues need to be addressed to further understand its psychometric properties and
the nature of the cognitive aspect of SWB. The first issue is the factor structure of the SWLS.
In the seminal work by Diener et al. (1985), the SWLS comprised only one factor and this sin-
gle-factor solution has been replicated in different studies (Arrindell et al., 1999; Arrindell,
Meeuwesen, & Huyse, 1991; Atienza, Balaguer, & Garcia-Merita, 2003; Lewis, Shevlin, Bunting,
& Joseph, 1995; Pavot, Diener, Colvin, & Sandvik, 1991; Shevlin & Bunting, 1994; Westaway,
Maritz, & Golele, 2003). Nevertheless, in Pavot and Diener’s (1993) review paper, they indicated
‘the item-total correlations and factor loadings suggest that the last item is the weakest in terms of
convergence with other items. This may be because most of the items refer primarily to the present,
whereas the fifth item refers primarily to the past, although this interpretation will require empirical
testing (p. 167)’. Following this viewpoint, McDonald (1999) conducted confirmatory factor anal-
ysis (CFA) to test the two-factor model with “present” and “past” factors, in which the first three
items were regarded as “‘present items’ and the last two items were treated as ‘“‘past items”.
McDonald (1999) reported that the two factors were highly correlated (» = 0.86), hence, he pro-
posed a hierarchical factor model to incorporate the “present” and ““past’ factors by a general
factor of life satisfaction. Recently, Sachs (2003) performed similar work to test the factor struc-
ture of the SWLS (Hong Kong Chinese version). Sachs’ (2003) result also revealed a larger cor-
relation (r = 0.72) between the “present” and ‘““past” factors in the two-factor model. However,
inconsistent with McDonald’s (1999) result, Sachs (2003) proposed a revised one-factor model
after comparing several models. In the revised one-factor model, the five items were influenced
by a single factor, but the uniqueness (error term) of the first two items was correlated. Sachs
(2003) suggested that this finding may result from the redundant content of the two items. He be-
lieved that the items “In most ways my life is close to my ideal” and “The conditions of my life are
excellent” may not have distinctive meanings among Hong Kong students. In addition, Sachs’s
(2003) results revealed that the two-factor model with “present” and ““past” items was not a better
framework to interpret the factor structure of the SWLS. Therefore, according to the existing
literature, clarity is needed on whether “present” and “past” factors are meaningful for the
SWLS.

Besides the factor structure of the SWLS, its factorial invariance needs to be addressed. Fac-
torial invariance is an important property for a measurement that was developed to compare
the mean level of a certain construct or trait among different groups, since interpretation of
the mean differences may be problematic unless the underlying constructs are the same across
groups. Therefore, when a measurement is used to compare mean differences among different
groups, the measurement should have the same meaning across groups. Moreover, factorial
invariance is an important property for case selection. Millsap and Kwok (2004) indicated that
partial factorial invariance (when some, but not all, parameters are invariant) would debase the
accuracy of selection when the composite score was used as the criterion for case selection.
Thus, if a measurement is used to select cases with certain characteristics, the property of fac-
torial invariance should be tenable if different groups are combined within a large sample. Past
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literature has discussed factorial invariance of the SWLS on gender and age. Shevlin, Brunsden,
and Miles (1998) found that the SWLS has the property of factorial invariance across gender in
a sample of British university students. However, in a sample of Spanish junior high school stu-
dents, factorial invariance of the SWLS (Spanish version) was not obtained (Atienza et al.,
2003). On factorial invariance across ages, Pons, Atienza, Balaguer, and Garcia-Merita
(2000) analyzed the factorial invariance of the SWLS (Spanish version) across samples of ado-
lescents (aged 11-15 yrs) and the elderly (aged 60-91 yrs). Results indicated that factor loadings
and variances were not invariant between the two samples, suggesting the SWLS was sensitive
to age.

Due to the inconsistent findings of previous studies, the issues of factor structure and facto-
rial invariance of the SWLS need to be further addressed. On the issue of factor structure, the
one-factor model and the two-factor model were compared to see if the framework of “pres-
ent” and “past” factors was better than the one-factor model for Taiwanese people. This issue
not only involved the psychometric aspect of the SWLS, but also related to the cultural aspect
of SWB. Specifically, although different language versions of the SWLS keep the meaning of
items consistently in translation, the factor analytic results cannot be generalized to popula-
tions from different cultural areas, because people from different cultures may have different
definition, perception and interpretation of SWB (e.g., Diener & Diener, 1995; Oishi, 2002;
Oishi & Diener, 2001, 2003; Suh, Diener, Oishi, & Triandis, 1998). In addition, Lu’s (2001)
study did show that undergraduate students in Taiwan mentioned the time-oriented perspective
on the nature of SWB. Some respondents mentioned that not only being satisfied with the
present circumstance, but also holding a positive outlook for the future maintains an individ-
ual’s SWB. In addition, some respondents mentioned that a past-and-present contrast would
change their perception of SWB. These responses showed that the time reference of “past™,
“present” and “future” may influence the perception of SWB for Taiwanese people. Therefore,
it is worth investigating if the two-factor model was better than the one-factor model in that
culture.

Factorial invariance across gender was examined as the second issue. The gender issue was
chosen since subgroups of males and females were not separated when further analysis was
conducted in most empirical studies. This common practice implicitly assumes that items in the
SWLS have the same meaning for male and female participants. However, only a few studies
examine this property (e.g., Atienza et al., 2003; Shevlin et al., 1998). Therefore, examining
the factorial invariance across gender is more important than that across ages, since elderly
persons and young persons are not combined in practice. Accordingly, in this study, we have
examined the factorial invariance across gender by the multi-sample analyses with CFA (Bollen,
1989).

2. Method
2.1. Participants and procedure

A total of 476 National Taiwan University undergraduate students participated in this
study. Two hundred and seven of the participants were male (Mean age = 20.71, SD = 2.37,
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aged between 18 and 30 yrs) and 269 of the participants were female (Mean age = 20.04,
SD = 1.67, aged between 18 and 30 yrs). All the participants completed the Taiwanese version
of the Satisfaction with Life Scale in groups. Participants received a course credit for their
participation.

2.2. Instrument

Satisfaction with Life Scale-Taiwan version. The Satisfaction with Life Scale (Diener
et al., 1985) is a five-item scale, which employs a 7-point Likert scale with higher values corre-
sponding to a higher degree of life satisfaction. The total score is calculated to represent a level
of satisfaction, ranging from 5 to 35. Pavot and Diener (1993) proposed that a score of 20 repre-
sents the neutral point on the scale, the point at which the respondent is about equally satisfied
and dissatisfied. For example, scores between 21 and 25 represent slightly satisfied, and scores be-
tween 15 and 19 represent slightly dissatisfied with life. Scores between 26 and 30 represent satis-
fied, and scores from 5 to 9 are indicative of being extremely dissatisfied with life. The SWLS
Taiwan version was translated by the authors. Both forward and backward translations were con-
ducted to make sure the concept of the SWLS Taiwan version was the same as the original
version.

2.3. Data analysis

In factorial invariance analysis, a baseline model needs to be established prior to any invari-
ance constraints. Thus, the first step is to determine whether a one- or a two-factor model should
be adopted for each gender group. If the baseline model for each group is not the same, then the
procedure of factorial invariance analysis should not be conducted. On the other hand, if the base-
line model for each group is the same, and cannot be rejected in each group, restrictive constraints
can then be imposed on the model. First, factor loadings were constrained to be equal across the
gender groups to test for invariance of the factor loadings (A, = Ay). If the factor loading con-
strained model was acceptable, then unique variances of each item were constrained to be equal
across males and females (@, = ©y). Finally, if factor loadings and unique variances of each item
were equal across both groups, factor variance was constrained to be equal across gen-
der (&, = &). For selection of both a one- or two-factor model, the analysis procedure was
the same.

All the models were tested using covariance matrices (covariance matrices for each group are
presented in the Appendix) and each model was estimated using the maximum likelihood method.
The five items were not normally distributed. However, Muthén and Kaplan (1985) suggested that
if variables have skewness and kurtosis from —1 to +1, using likelihood estimators for non-nor-
mal categorical variables is acceptable. Since the skewness and kurtosis of the five items were be-
tween —1 and +1, it was appropriate to use the maximum likelihood method for model estimation
in this study. All the analyses were conducted using LISREL 8.0 (Joreskog & Sorbom, 1993). Be-
cause the y test is sensitive to sample size, information of other fit indices was used for model
evaluation.
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3. Results
3.1. Descriptive analysis of statistics

Descriptive statistics for each item by gender are presented in Table 1, including the mean, stan-
dard deviation, skewness, and kurtosis. [tem means and standard deviations of each gender group
did not show significant differences (independent ¢ tests for two groups on all item means were not
significant, all p > .05; Levene tests for two groups on all item variances were not significant, all
p > .05). Also, skewness and kurtosis for each item were generally in the range of —1 to +1 for
each group. Moreover, the present sample obtained a mean total score of 20.41 for males (neutral)
and 21.10 for females (slightly satisfied). The two means were not significantly different
(1(474) = —1.33, p > .05).

3.2. Multi-sample analysis

Prior to any invariance analysis, a one-factor and a two-factor model were applied by gender.
For the male group, both the one-factor model (3*(5) = 16.51, p < .01; NFI = .98; NNFI = .97;
CFI =.99; RMSEA =.10; RMR =.06) and the two-factor model (¥*(4)=12.91, p <.05;
NFI =.98; NNFI =.97; CFI =.99; RMSEA = .10; RMR = .05) were acceptable. According to
the AIC and CAIC index, the values of each model were almost the same (AIC = 35.95 for the
one-factor model, and 33.77 for the two-factor model; CAIC = 79.28 for the one-factor model,
and 81.43 for the two-factor model). In addition, the “present” and “‘past” factors were highly
correlated (r =0.93). Thus, in considering the principle of parsimony, the one-factor model
was retained for the male group.

For the female group, both the one-factor model (12(5) =18.01, p<.0l; NFI=.98;
NNFI = .97; CFI =.99; RMSEA = .10; RMR = .06) and the two-factor model (3*(4) = 13.09,
p <.05; NFI=.99; NNFI=.98; CFI=.99; RMSEA =.09; RMR =.04) were acceptable.
According to the AIC and CAIC index, the values of each model were almost the same
(AIC = 37.20 for the one-factor model, and 34.63 for the two-factor model; CAIC = 83.15 for
the one-factor model, and 85.17 for the two-factor model). In addition, the “present” and ““past”
factors were highly correlated as well (» =0.92). Thus, similarly, the one-factor model was
retained for the female group.

Table 1
Descriptive statistics of each item for male and female groups
Sexes Male (N = 207) Female (N = 269)

Mean Std. Skewness Kurtosis Mean Std. Skewness Kurtosis
Ttem1 3.97 1.32 -.32 —.50 4.08 1.22 —.12 —.43
Ttem2 4.04 1.31 -.33 —.38 4.24 1.26 —.03 -.39
Ttem3 442 1.30 —41 —.13 4.49 1.23 -.25 -22
Item4 4.12 1.42 -.19 -.76 4.32 1.34 —.14 —.53

Item5 3.85 1.69 —.02 —1.06 3.97 1.63 .10 -.90
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Table 2
Parameter estimates of each model
Model Unconstrained Am = Af A = Af, Oy = O Complete
invariance
Gender Male Female Male Female Male Female Male/Female
Parameters Unstd. Std. Unstd. Std. Unstd. Std. Unstd. Std. Unstd. Std. Unstd. Std. Unstd. Std.
M 1.00 0.83 1.00 0.86 1.00 0.84 1.00 0.88 1.00 0.86 1.00 0.85 1.00 0.86
Ao 0.99 0.82 0.94 0.84 0.96 0.83 0.96 0.81 0.96 0.83 0.96 0.81 0.96 0.82
A3 1.03 0.87 0.98 0.89 1.00 0.87 1.00 0.87 1.01 0.87 1.01 0.86 1.01 0.86
N 1.00 0.77 0.89 0.79 0.94 0.75 0.94 0.73 0.94 0.76 0.94 0.74 0.94 0.74
As 0.98 0.63 0.95 0.64 0.96 0.64 0.96 0.63 0.97 0.65 0.97 0.62 0.97 0.63
o1 0.55 0.32 0.32 0.35 0.54 0.30 0.33 0.23 0.43 0.25 043 0.28 0.43 0.27
on 0.53 0.31 0.56 0.32 0.54 0.31 0.56 0.35 0.55 0.32 0.55 0.35 0.55 0.33
03 0.42 0.25 0.39 0.26 0.42 0.25 0.38 0.25 0.40 0.24 0.40 0.26 0.40 0.25
04 0.82 0.41 0.87 0.43 0.84 0.43 0.86 0.46 0.84 0.43 0.84 0.46 0.84 0.45
s 1.73 0.60 1.59 0.63 1.72 0.60 1.59 0.60 1.65 0.58 1.65 0.61 1.65 0.60
Vi 1.19 1.00 1.17 1.00 1.26 1.00 1.13 1.00 1.26 1.00 1.11 1.00 1.18 1.00

Unstd. = Unstandardized estimates; Std. = standardized estimates.

Since the two baseline models for each gender were the same, multi-sample analysis was then
conducted. First, a multi-sample analysis with the unconstrained model showed an acceptable
baseline model for both males and females (3*(10) = 34.52, p <.05; NFI = .98; NNFI = .97;
CFI =.99; RMSEA = .10). The parameter estimates of this model are presented in the second
column of Table 2. Then, to test the invariance of the factor loadings across gender, factor load-
ings were constrained to be equal across the two groups. Multi-sample analysis revealed that this
constrained model was acceptable (y*(14) = 35.77, p <.05; NFI = .98; NNFI = .98; CFI = .99;
RMSEA = .08). Also, the y° difference test between baseline model and constrained model was
not significant (y*(4) = 1.25, p > 0.05), suggesting that factor loadings of both gender groups were
invariant. The parameter estimates of this model are presented in the third column of Table 2.

In addition to the factor loadings, unique variances of each item were also constrained to be
equal across the two groups. Multi-sample analysis showed that this constrained model was
acceptable (1°(19) = 44.74, p < .05; NFI = .98; NNFI = .98; CFI =.99; RMSEA = .07). More-
over, the y* difference test between the two constrained models was not significant
(x*(5) = 8.97, p > 0.05). This suggested that, aside from the factor loadings, unique variances of
each item were also invariant across gender. The parameter estimates of this model are presented
in the fourth column of Table 2.

Finally, besides the constraints mentioned above, factor variances were also constrained to be
equal across the two groups. Multi-sample analysis revealed this constrained model was accept-
able (1%(20) = 45.47, p < .01; NFI = .97; NNFI = .99; CFI = .99; RMSEA = .07). Additionally,
the y* difference test between the two constrained models was not significant (x*(1) = 0.73,
p > 0.05). Therefore, all these results revealed that the factor loadings, unique variances and factor
variances were invariant across gender. The parameter estimates of this complete invariance
model are presented in the fifth column of Table 2.
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4. Discussion

The present study supported the single-factor structure of the SWLS Taiwan version, and re-
vealed the SWLS Taiwan version was factor invariant across gender in a sample of Taiwan uni-
versity students. Consistent with McDonald (1999) and Sachs (2003), “present” and ‘“‘past”
factors in the two-factor model were highly correlated for each group, suggesting that the “pres-
ent” and “past” factors could not be differentiated among these groups and one factor is en-
ough to explain the SWLS structure among undergraduate students in Taiwan. However, this
finding was not consistent with Lu’s (2001) study, in which undergraduate students mentioned
a time-oriented perspective of SWB. We think this inconsistent finding may result from the dif-
ferent task in the current study and Lu’s (2001) study. In her study, students were asked to pro-
vide a personal definition of SWB. But in this study, students were asked to rate their SWB on
the SWLS. We think that although students have a time-oriented perspective of SWB, it may
not have a great impact for them in SWB evaluation, because students’ life experiences are rel-
atively stable. Thus, the past and present SWB did not represent dramatically different meanings
of SWB. However, we did not exclude the possibility that the two-factor model with “present”
and “past” factors could be a better factor structure of the SWLS when certain populations are
assessed. Zimbardo and Boyd (1999), Boniwell and Zimbardo (2004), Boniwell (2005) and
Pavot et al. (1998) indicated that a “temporal dimension” or ‘“‘time perspective” is an important
factor for understanding many aspects of human behavior and individuals’ SWB. Boniwell’s
(2005) study revealed that “time perspective’” and “perceived use of time” have significant rela-
tions with various SWB measures. Moreover, Pavot, Diener, and Suh (1998) even developed a
temporal Satisfaction with Life Scale to capture the temporal meaning of the SWB. In their
study, the factor analysis result did support the three-factor structure of the temporal model
on SWB, which contains the past, present and future factors of SWB. Therefore, based on these
studies, it is worth examining the two-factor model of the SWLS in the future with certain pop-
ulations that might be sensitive to “present’” and ‘““past” life events, such as elderly, sick groups
or people who have experiences of dramatic changes of life, to show the temporal effect of
SWB.

Further, regarding the issue of factorial invariance, this study revealed that the SWLS Taiwan
version has the property of factorial invariance across gender, indicating that the strength of the
relationships between each item and the underlying construct is the same for males and females.
This finding was consistent with Shevlin et al. (1998). However, for other age populations, facto-
rial invariance across gender of the SWLS might not be defensible. For example, the results from
Atienza et al.’s (2003) study showed that factor loadings and unique variances were not invariant
across gender in a sample of Spanish junior high school students. Thus, according to the results
from the current study, Shevlin et al.’s (1998) study and Atienza et al.’s (2003) study, it suggests
that age may be related to gender factorial invariance of the SWLS. However, since these three
studies were conducted in different cultures, this suggestion is speculative. In the future, cross-gen-
der factorial invariance of the SWLS can be investigated in different age groups, such as senior
high school students, junior high school students, adults, and seniors within a culture to ascertain
if the items of the SWLS have different meanings to male and female respondents in different age
populations.
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Appendix A

Item covariance matrices of each gender group

Iteml Item?2 Item3 Item4 Item5
Male (N =207)
Item1 1.747 1.225 1.187 1.183 1.253
Item?2 1.225 1.712 1.258 1.136 0.992
Item3 1.187 1.258 1.691 1.250 1.199
Item4 1.183 1.136 1.250 2.019 1.305
Item5 1.253 0.992 1.199 1.305 2.866
Female (N = 269)
Iteml 1.493 1.126 1.139 1.000 1.171
Item2 1.126 1.594 1.097 0.957 0.896
Item3 1.139 1.097 1.520 1.056 1.076
Item4 1.000 0.957 1.056 1.792 1.137
Item5 1.171 0.896 1.076 1.137 2.652
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