Motiv Emot (2013) 37:444-456
DOI 10.1007/s11031-012-9328-z

ORIGINAL PAPER

Different pathways, same effects: Autonomous goal regulation is
associated with subjective well-being during the post-school

transition

David Litalien - Oliver Liidtke - Philip Parker -
Ulrich Trautwein

Published online: 16 November 2012
© Springer Science+Business Media New York 2012

Abstract Using self-determination theory as a theoretical
framework, this study examines the associations between
autonomous goal regulation and subjective well-being (life
satisfaction, positive and negative affect, self-esteem)
during the post-school transition. The sample consisted of
2,284 academic track students (62 % female) in Germany
who answered a questionnaire at the end of high school and
again 2 years later, allowing us to differentiate three post-
school trajectories (university, vocational training, not in
education). Structural equation modeling showed that
autonomous goal regulation measured at Time 1 positively
predicted Time 2 life satisfaction, positive affect, self-
esteem, and autonomous goal regulation and negatively
predicted negative affect, controlling for construct stability.
However, subjective well-being indicators at Time 1 did
not predict autonomous goal regulation at Time 2. Multi-
group analyses indicated comparable associations between
goal regulation and subjective well-being across groups,
highlighting the strength and generalizability of the effect
of autonomous goal regulation on subjective well-being
during the post-school transition.
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Introduction

The post-school transition is associated with many major
life changes and developmental tasks, including the need to
choose a career path, move away from family and friends,
and establish long-term romantic relationships (Arnett
2000; Nurmi 2001; Zarrett and Eccles 2006). These chal-
lenges are likely to alter subjective well-being (SWB) as
individuals experience a number of upheavals in many
major life domains and adjust to new environments.
Although successful transition contributes to personality
development and well-being (Parker et al. 2012), this
adjustment period may be a particularly stressful time for
individuals who perceive these developmental changes as a
threat (Fisher and Hood 1987). This life-course transition is
crucial, however, as emerging adults make numerous
choices and engage in behaviors that can either facilitate or
thwart the passage to adulthood (Creed et al. 2003), with
potential long-term implications for later life (Eccles et al.
2003).

Previous research has demonstrated the critical role of
goals in shaping SWB, particularly during transition phases
(e.g., Salmela-Aro and Nurmi 1997). In the post-school
transition, a period of rapid development, individuals often
rely on their personal goals (e.g., to graduate from uni-
versity) to provide guidelines for making fundamental
choices (Arnett 2000). Indeed, Nurmi (2001) views goals
as “navigating tools” that facilitate a successful transition
through late adolescence. However, it has been argued that
not all goals are equally beneficial. According to self-
determination theory (SDT; Deci and Ryan 1985, 2000;
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Ryan and Deci 2000), the regulatory processes that drive
people to attain certain goals differ: autonomous (rather
than controlled) goal regulation is associated with higher
SWB in the long run. Prior studies on the relationships
between goal regulation and SWB suggest that SWB is
influenced by goal regulation. However, few studies have
investigated different developmental pathways in large
student samples over the post-school transition.

Building on prior research, the present study investigates
the associations between individual goal regulation and
SWB. In particular, we examine the associations between
goal regulation and change in subjective well-being. We
also explore the associations between SWB and changes in
goal regulation. Finally, we examine whether these asso-
ciations are stable across three post-school pathways. Our
study adds to the previous research in several ways. First,
we obtained data before a major transitional phase: par-
ticipants were first assessed in high school and again
2 years later. As such, our data capture a common envi-
ronmental change that has significant implications for
SWB (see Cooke et al. 2006; Schulenberg et al. 2005).
Second, we used a large sample and a longitudinal design.
Third, we differentiated between young adults’ develop-
mental pathways by exploring differences in those who left
school to attend university, entered vocational training, or
exited education. This allowed us to consider whether the
relationship between goal regulation and SWB was gen-
eralizable to all members of a graduating class rather than
to only students who went on to university (Hamilton and
Hamilton 2006). Finally, we took a multidimensional
approach to assess SWB, including life satisfaction, posi-
tive affect, negative affect, and self-esteem as outcome
variables.

Self-determination theory

SDT postulates that different types of motivation regulate
human behavior (Deci 1972; Vansteenkiste et al. 2006).
Intrinsic motivation refers to undertaking an activity for its
own sake, for interest and enjoyment. In contrast, extrinsic
motivation refers to engaging in an activity as a means of
attaining consequences that are separate from the activity
itself (Deci 1972; Deci and Ryan 2008). Although this
theoretical distinction is appealing, empirical research has
indicated that extrinsic motivation does not inevitably
lessen intrinsic motivation (Ryan et al. 1983). To better
account for the motivational process, Deci and Ryan (1985;
see also Ryan and Connell 1989) suggest that extrinsic
motivation consists of several types of regulation reflecting
different levels of perceived autonomy. From low to high
autonomy, extrinsic motivation is hypothesized to include
external regulation, introjected regulation, and identified
regulation (Deci and Ryan 1985). External regulation

occurs when an individual undertakes a behavior for the
sake of a reward or to avoid punishment (Ryan and Deci
2002). Introjected regulation occurs when behaviors are
driven by internal pressure, either to pursue self-aggran-
dizement and contingent self-worth or to avoid guilt and
shame (e.g., when a student goes to university mainly to
avoid disappointing his or her parents; Vansteenkiste et al.
2006). When behaviors are more internalized, accepted,
and valued, as is the case for identified regulation, these
behaviors are considered important in and of themselves.
Whereas this type of regulation underlies a greater sense of
autonomy, it functions as a means to an end that has little to
do with the activity itself.

Current theory indicates that intrinsic motivation and
external, introjected, and identified regulation can be situ-
ated on an autonomy continuum and used to compute a
relative autonomy index (Ryan and Connell 1989). Intrin-
sic motivation and identified regulation represent higher
autonomy, whereas external and introjected regulation are
characterized by lower autonomy. Overall, autonomous
regulation takes place when individuals perceive that their
behaviors and goals result from their own volition and
choice. A central hypothesis of SDT is that more autono-
mous regulation is associated with more positive outcomes
such as SWB (Deci and Ryan 1985, 2000; Ryan and Deci
2000).

Autonomous regulation and subjective well-being

SWB is a key outcome variable in studies on goal regu-
lation and successful transition. Diener et al. (1999) define
SWB as a multidimensional construct consisting of pleas-
ant affect, the relative absence of unpleasant affect, overall
life satisfaction, and satisfaction with certain life domains
(e.g., the self). According to these authors, these four major
components should be assessed independently, even
though they are often moderately to highly correlated.
More specifically, pleasant and unpleasant affect should be
assessed separately in longitudinal designs because they
become increasingly distinctive over time (Diener and
Emmons 1984). Using multitrait—-multimethod analyses
over a 2-year period, Lucas et al. (1996) also showed that
affect and life satisfaction are separate constructs. Several
studies have examined the link between goal regulation and
SWB, focusing on either behavioral regulation or goal
regulation.

Behavioral regulation
Researchers investigating behavioral regulation have
shown that autonomous regulation predicts SWB and other

positive outcomes in several domains, including education,
close relationships, health care, religious behavior,
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institutions for the aged, political attitude, and withholding
emotions (Kim et al. 2002). Using the Self-Regulation
Questionnaire (Ryan and Connell 1989) or similar instru-
ments, studies have assessed specific behaviors (e.g.,
homework behavior) and the reasons for these behaviors
and have examined their associations with outcome vari-
ables such as academic achievement and SWB.

For the present project, which focuses on the post-school
transition, studies that have assessed SWB in educational
settings are of central relevance. In two studies involving
German and American university students, Levesque et al.
(2004) found that autonomous regulation was positively
associated with an aggregated indicator of SWB in both
countries. In a longitudinal study spanning one term, Black
and Deci (2000) showed that students attending a specific
university chemistry course for autonomous reasons
experienced higher interest and enjoyment and less anxiety
in relation to the course. Vallerand et al. (1989) found that
more autonomously motivated students reported more
positive emotions in the classroom, more satisfaction at
school, and greater enjoyment of academic work. Ryan and
Connell found similar results in elementary school students
(1989), with school enjoyment as the single indicator of
SWB. These studies indicate that autonomous regulation of
behaviors, such as attending school, is positively associated
with SWB indicators.

Goal regulation

In the above studies, all participants answered questions
about their regulation model in relation to a fixed set of
behaviors. In another line of research, Sheldon and col-
leagues (Sheldon and Elliot 1999; Sheldon et al. 2004a, b;
Sheldon and Kasser 1995, 1998) moved the focus away
from behavior sets determined by the researcher to indi-
vidual self-reported goals. Sheldon and colleagues argued
that SWB should be higher when people pursue goals more
autonomously. To explore this, they used a two-step pro-
cedure, wusing a combined idiographic—nomothetic
approach inspired by Emmons (1986; see also Little 1983).
Participants were instructed to write down the personal
goals they considered to be most relevant in the coming
months or years (6—10 goals were requested). Participants
then rated these goals on several dimensions (e.g., regu-
lation type). This approach ensured that the goals were
relevant to the participant’s own life planning (Emmons
1986). Moreover, participants’ ratings of the goals in terms
of regulation type can be aggregated in order to explore the
general role of autonomous regulation in SWB.

Using this method in a cross-sectional study of a sample
of 161 university psychology students, Sheldon and Kasser
(1995) showed that students who pursued personal goals
for more autonomous reasons reported higher positive
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affect, self-esteem, self-actualization, and vitality and
lower negative affect. Using a single SWB factor aggre-
gated from well-documented indicators (life satisfaction
and positive and negative affect), Sheldon et al. (2004b)
also found that autonomous goal regulation significantly
predicted SWB in two cross-sectional samples and in a
1-year longitudinal sample of graduating seniors. Shorter
longitudinal studies spanning one semester have also found
that autonomous regulation was associated with increased
SWB (Sheldon and Elliot 1999; Sheldon and Kasser 1998;
5 studies). In order to generalize these results, Sheldon
et al. (2004a) conducted a cross-cultural investigation of
undergraduates in four different countries and in various
fields. The results showed that in all four countries,
autonomous goal regulation predicted SWB.

Does well-being affect goal regulation?

Prior research suggests that autonomous goal regulation
predicts SWB. To our knowledge, no studies have specif-
ically investigated the inverse association, that SWB pre-
dicts later goal regulation. As these constructs are
correlated, Sheldon (2002) suggests that “positive mood
states may enhance individuals’ ability to select goals that
well represent their deeper values and interests, or vice
versa” (p. 74). Diener and Fujita (1995) also proposed that
happy people might choose their goals in accordance with
their resources, and hence choose goals that are more
appropriate for them. These explanations are consistent
with a positive psychology approach such as the broaden-
and-build theory, which postulates that positive emotions
enhance an individual’s personal resources and generate
optimal functioning over time (Fredrickson 2001).

This potential association finds partial support in
experimental studies on the effect of induced positive
affect on related constructs. Investigating motivation as
conceptualized by SDT, Isen and Reeve (2005) showed
that giving a small gift before experimental tasks increased
participants’ intrinsic motivation, even when the affect was
not related to the activity itself. However, it is unclear
whether this pattern would be similar for general SWB and
personal goal regulation across a 2-year transition phase. In
a nine-week daily report study, Fredrickson et al. (2008)
showed that an increase in positive emotions induced by
meditation improved half of the personal resources they
assessed. Nevertheless, it had no effect on participants’
autonomy, which in turn positively predicted later life
satisfaction. Moreover, baseline positive emotions did not
significantly predict changes in resources over time.

Although there are good reasons to believe in a pre-
dictive relationship between SWB and later goal regula-
tion, it remains uncertain whether this effect occurs for a
relationship measured over longer periods of time.
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The post-school transition period, subjective
well-being, and goals

The post-school transition includes significant develop-
mental changes that are likely to affect young adults’ SWB.
In many countries, it is possible to differentiate between
normative and non-normative pathways. Although this
period has become more heterogeneous over the years, it
still generally implies moving on to either post-secondary
education or employment (Zarrett and Eccles 2006). The
psychological adjustment of young adults following dif-
ferent pathways might differ. Empirically, the transition to
university has been associated in some studies with lower
overall well-being, higher anxiety, homesickness, depres-
sion, and absent-mindedness (Beck et al. 2003; Cooke et al.
2006; Fisher and Hood 1987). Cooke et al. (2006) moni-
tored the psychological well-being of 4,699 students before
and across their first year at university. Students experi-
enced lower SWB once the school year started and did not
return to pre-university levels after that year. However,
other studies have found that the post-school transition was
associated with increased SWB.

Based on an American national longitudinal survey
spanning 4 years (N = 3,912), Schulenberg et al. (2005)
reported that overall SWB (i.e., a composite of self-esteem,
self-efficacy, and social support) increased in each of nine
post-school transition pathways. When comparing these
pathways, they found higher well-being in unmarried and
college student groups and lower well-being in the two
working groups. Creed et al. (2003) reported similar find-
ings across a nine-month period: post-school transition was
associated with significantly reduced psychological distress
and greater self-esteem. These changes in SWB were found
in three of the four post-school transition pathways,
whereas participants with full-time jobs showed no sig-
nificant SWB fluctuation. Schulenberg et al. (2005) argued
that this increased SWB might be due in part to greater
autonomy in making choices about contexts and roles in
this developmental period. Nevertheless, some individuals
have limited opportunities or might feel overwhelmed by
these sudden changes (Schulenberg and Zarrett 2006).

Studying personal goals during the post-school transi-
tion might shed light on how these goals affect SWB.
Using the same database as Schulenberg et al. (2005),
Messersmith and Schulenberg (2010) reported that the
attainment of specific goals, such as graduating from a
4-year college program and getting married, was associated
with higher well-being.

In sum, there are some indications that SWB is
affected by the post-school transition, resulting in changes
in mean SWB and decreasing rank-order stability (indi-
vidual SWB ranking relative to peers across two time
points). Moreover, it has been shown that the pursuit of

specific goals is associated with greater well-being across
the post-school transition. What has not been investigated,
however, is whether goal regulation effects well-being
during this critical developmental phase and whether the
potentially beneficial effect of autonomous goal regulation
applies to young adults following different post-school
pathways. Additionally, there is no solid evidence in the
literature on whether SWB can be a resource that helps
people to select more autonomously regulated personal
goals later in life.

Present study

The purpose of the current research was to replicate and
extend previous findings on the association between
autonomous goal regulation and SWB. First, in line with
SDT, we expected that individuals who regulated their
personal goals for autonomous reasons would experience
higher SWB during the potentially stressful post-school
transition. This was predicted for the four indicators of
SWB assessed (life satisfaction, positive and negative
affect, and self-esteem). Second, we proposed that higher
SWB before the post-school transition would also be
associated with the selection of more autonomously reg-
ulated personal goals 2 years later. The first two hypoth-
eses were combined in a single reciprocal effects model.
Third, we predicted that the strengths of the associations
between autonomous goal regulation and SWB would
be the same across three different post-school transi-
tion pathways (university, vocational training, and not in
education).

Method
Participants and procedure

Data were taken from a large ongoing German study
(Transformation of the Secondary School System and
Academic Careers; TOSCA) initiated by the Max Planck
Institute for Human Development, Berlin, and which is
now conducted at the University of Tiibingen (see Trau-
twein et al. 2010). Data were obtained from 149 randomly
selected upper secondary schools in a single German state.
The school participation rate was 99 % and the student
participation rate was more than 80 %. At T1, the students
were in their final year of upper secondary school, with a
mean age of 19.51 years (SD = 0.77). Two trained
research assistants administered the questionnaires in each
school between February and May 2002. Students partici-
pated voluntarily, with no financial incentive. At T1, all
students were asked to provide written consent to be
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recontacted later for a second wave of data collection. At
T2, 2 years after graduation from high school, participants
completed an extensive questionnaire lasting about two
hours in exchange for a compensation of €10.

A total of 4,709 students answered the questionnaire in
the first wave. Because the focus of this investigation was
the prospective association between goal regulation and
SWB, we first excluded participants who reported having
no goals (N = 168). Of this new sample (N = 4,541), we
ran analyses on only the 2,284 individuals (62 % female;
M = 19.51 years of age, SD = 0.77, 99.4 % graduated)
who also participated in the second wave of data collection.
To test for attrition effects, we compared gender and dif-
ferences in mean T1 life satisfaction, positive affect, neg-
ative affect, self-esteem, autonomous goal regulation,
parents’ socioeconomic status, academic achievement, and
occupational aspirations prestige between continuers (stu-
dents who participated at both time points) and dropouts
(students who participated in the first wave only). Con-
tinuers had higher life satisfaction (M = 3.05 vs.
M = 3.00; SD =0.61 vs. SD = 0.65; d = 0.08), more
positive affect (M = 3.43 vs. M = 3.36; SD = 0.52 vs.
SD = 0.56; d = 0.13), higher academic achievement
(M =231 vs. M=254"; SD =0.64 vs. SD = 0.62;
d = —0.37), and more prestigious occupational aspirations
(M =59.23 vs. M = 58.46; SD = 9.22 vs. SD = 9.46;
d = 0.08), and were more likely to be female, xz(l,
N = 4,532) = 96.4, p < .001. Hence, except for gender
and academic achievement, selectivity effects were small.

Of those who participated at both measurement times,
42.4 % lived with their parents and 77.2 % were attend-
ing university (field of study: physical sciences, applied
math, and engineering = 21.5 %, biological, life, and
medical sciences = 11.2 %, business and law = 9.3 %,
humanities and education = 57.9 %). Of the participants
who were not at university (N = 513), 62.8 % were in
vocational training, 15.2 % were working, 2.7 % were in
the military or doing a social service year, and 19.3 %
were unemployed or in an extended educational or
occupation moratorium. Based on the T2 data, we dif-
ferentiated three groups: university students (N = 1,733),
vocational training students (N = 322), and individuals
not in educational trajectories (N = 191; 38 without
group identification). Differences between these groups on
control variables are presented in Table 1. Overall, the
university group had a more advantaged background as
well as higher academic achievement and occupational
aspirations.

! Note that a six-point grading scale (GPA) is used in Germany to
assess school performance, with 1 being the highest possible grade.
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Measures
Personal goal regulation

To assess personal goals and their regulation, we used a
combined idiographic and nomothetic measure adapted
from Emmons (1986), Little (1983), and Sheldon and Elliot
(1998). At T1, participants were asked to write the six most
important personal goals they intended to pursue in the
coming months and years. The majority of participants
rated six goals (6 goals: N = 1,791; 5: N = 140; 4:
N=299; 3: N=102; 2: N=284; 1: N = 68). Further
content analyses of their personal goals (see Liidtke 2006)
revealed that almost all participants mentioned at least one
vocational or academic goal (M = 1.45, SD = 0.93; e.g.,
“I would like to become a medical doctor”), with the
second and third most frequent being partnership
(M =0.69, SD =0.68; e.g., “meeting the perfect
woman”) and friendship (M = 0.49, SD = 0.59; e.g,
“spending more time with my friends”), respectively. They
then rated their self-generated goals in terms of four types
of regulation: intrinsic motivation (“because of the fun and
enjoyment it provides me”), identified regulation
(“because I really believe that it’s important for me to have
this goal”), introjected regulation (“because I would feel
ashamed, guilty, or anxious if I didn’t”), and external
regulation (“because somebody else wants it or the situa-
tion requires it”). A seven-point Likert scale was used
(1 = not at all, 7T = completely).

As suggested by Ryan and Connell (1989), and fol-
lowing the procedures in prior research using an SDT
framework (see Deci and Ryan 2000, for a review), we
computed a relative autonomy index for each personal
goal, aggregating the four regulation types using the fol-
lowing formula: (2 x intrinsic regulation + identified
regulation) — (introjected regulation + 2 x external reg-
ulation). This index gives a specific weight to each regu-
lation type, depending on its position on the motivational
continuum. Cronbach’s alpha for the relative autonomy
index was 0.66 at T1 and 0.74 at T2.

Satisfaction with life

We used a German adaptation (Trautwein 2004) of the
present life satisfaction subscale of the Temporal Satis-
faction with Life Scale (Pavot et al. 1998). This German
version of this scale contains four (e.g., “I am satisfied with
my current life”) instead of five items because the factor
loadings of one of the original items (“I would change
nothing about my current life””) did not fully conform with
the theoretical expectations (also see McIntosh 2001).
Furthermore, unlike in the original publication that used a
seven-point answer format, the participants rated their
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Table 1 Mean differences and effect sizes between groups on control variables
Variables Group Group comparison
1. University 2. Vocational 3. Not in education 1vs.2 1vs.3 2vs. 3
(N = 1,733) (N =322) (N=191)
Mean SD Mean SD Mean SD Cohen’s d
Age 19.47, 0.78 19.60, 0.72 19.67, 0.70 0.17 0.27 0.10
Father’s SES 57.52, 16.98 52.11, 16.74 56.39, 18.01 0.32 0.25 0.07
Mother’s SES 50.01, 15.38 47.704 13.86 46.59, 13.46 0.16 0.24 0.08
Academic achievement 2.20, 0.63 2.69 0.53 2.55 0.55 0.84 0.60 0.26
Occupational aspirations prestige 60.49, 8.27 53.05, 10.87 58.56, 9.89 0.77 0.21 0.53

Group means not sharing subscripts differ significantly at the 0.01 level. Academic achievement is assessed on a six-point grading scale, with 1

being the best possible grade
SES socioeconomic status

satisfaction with life on a four-point Likert scale (1 = do
not agree at all, 4 = completely agree). This decision was
made because an in-depth psychometric analysis of item
formats with a neutral category (e.g., middle category on a
five-point scale) showed that this format sometimes has
disadvantages (e.g., see the classic article by Goldberg
1963). Cronbach’s alpha for the present life satisfaction
scale was 0.84 at T1 and 0.87 at T2.

Positive and negative affect

We administrated the Positive and Negative Affect Sche-
dule (PANAS; Watson et al. 1988). This scale contains 20
emotion adjectives, 10 measuring dispositional positive
affect and 10 measuring dispositional negative affect.
Participants indicated the extent to which they felt these
emotions on a five-point Likert scale (1 = not at all,
5 = completely). The German translation of the instrument
used here has demonstrated high reliability and construct
validity (Krohne et al. 1996). Cronbach’s alpha was.79 and
0.80 for positive affect at T1 and T2, respectively, and 0.82
and 0.83 for negative affect at T1 and T2, respectively.

Self-esteem

A well-validated German adaptation (Schwanzer et al.
2005) of the SDQ III (Marsh and O’Neill 1984) was used to
assess self-esteem via four items (e.g., “Overall, I am
pretty accepting of myself”’) rated on a four-point Likert
scale (1 = do not agree at all, 4 = completely agree).
Cronbach’s alpha was 0.75 at T1 and 0.81 at T2.

Statistical analyses
Given that score unreliability can distort the parameter

estimates (Kaplan 2000), we used structural equation
modeling to determine the reciprocal effects between

autonomous goal regulation and SWB. This allows esti-
mating structural relationships that are free of measurement
error. In our case, the data were clustered (i.e., students
nested within schools). This can lead to underestimation of
standard errors, and thus to overly liberal tests of statistical
significance (see Hox 2010, for a general introduction).
One means of overcoming this is the use of multilevel
modeling. However, when multilevel hypotheses are not
advanced (e.g., when the effects of school-level variables
on outcome variables are not considered), multilevel
modeling is not required. Instead, standard analysis pro-
cedures may be used, with an adjustment for standard
errors that takes into account the clustered nature of the
data. Given that we did not advance any multilevel
hypotheses, we used the TYPE = COMPLEX option in
Mplus (Muthén and Muthén 1998-2006) to adjust the
standard errors.

Three parcels of three or four items were used to mea-
sure the latent factors positive and negative affect (Kishton
and Widaman 1994). When scales contain many items,
item parceling reduces the number of estimated parameters
and is associated with more reliable and valid indicators
(Marsh and Yeung 1998). Parcels were created by aver-
aging every third item, resulting in three item parcels
(items 1, 4, 7, and 10; items 2, 5, and 8; and items 3, 6, and
9). For autonomous regulation, using the above formula,
the six indicators represented a relatively autonomous
score obtained for each of the six personal goals. The latent
factors life satisfaction and self-esteem were obtained
directly from the scale items. Factor loadings were con-
strained to be invariant across time in accordance with the
measurement invariance assumption (Raykov 2004). As
recommended by Marsh and Hau (1996; see also Joreskog
1979), the measurement error of each T1 indicator was
correlated with its corresponding T2 indicator’s measure-
ment error (correlated uniquenesses). For example, the
error estimates at T1 and T2 for the first item in the life
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satisfaction scale would be correlated. If these correlated
uniquenesses are not taken into account, estimated corre-
lations between latent constructs can be positively biased,
and the estimates of stability may be inflated (Guay et al.
2003; Marsh and Yeung 1998).

Basing our analyses on participants who completed all
measures at both T1 and T2, percentages of missing data
were low, ranging from 0 % for life satisfaction and
positive affect at T1 to 2.3 % for autonomous regulation at
T2. To deal with these item nonresponses, we used the full
information maximum likelihood (FIML) estimator
implemented in Mplus (Muthén and Muthén 1998-2006),
which applies a model-based approach to missing data (see
Allison 2001). Instead of imputing missing values, model
parameters were estimated using all the available infor-
mation obtained from our model variables and a set of
auxiliary variables (gender, parents’ socioeconomic status,
academic achievement, and occupational aspirations pres-
tige; see Enders 2010, for a review).

Results

In studies of change, it is important to ensure that the
changes observed in manifest indicators are due to real
changes in the phenomena being studied, and not to
changing relationships between the latent variables and
their indicators (Bollen and Curran 2005; Meredith and
Horn 2001). A major advantage of incorporating multiple
indicators for each construct is that the invariance of the
measurement model across time and study groups can be
assessed. In the first step, we used confirmatory factor
analyses to test for strong invariance of the measurement
models across time and across study groups, including the
means. Strong invariance holds when factor loadings and
the intercepts of the manifest indicators are invariant across
time and groups such that differences in average indicator
scores across time and groups reflect differences in latent
means. The model in the present study showed an accept-
able fit, y*(2175) = 3473.67, CFI = 0.96, RMSEA =
0.03, implying that strong factorial invariance held across
time with respect to the measurement model of life satis-
faction, positive and negative affect, self-esteem, and
autonomous goal-regulation.

In the next step, we examined differences in the latent
means across time and study groups. As mentioned above,
there is no consensus in the literature on the effect of the
post-school transition on SWB (detrimental or beneficial).
Constraining the latent means of the construct to be
invariant across the two measurement points, Ax2(15) =
337.58, p < .001, or the three study groups, X2(2O) =
149.14, p < .001, resulted in a substantially worse fit.
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Table 2 presents the latent variable means at both time
measures for the three different trajectories (university,
vocational training, and not in education).2 Overall, SWB
indicators and goal regulation are more favorable 2 years
after the post-school transition (e.g., higher positive effects
and lower negative effects), suggesting that this transition
is generally positive (consistent with Creed et al. 2003;
Schulenberg et al. 2005). Overall, both positive and neg-
ative affect reflect strong beneficial changes. The only
notable exception is that life satisfaction for participants
who were not in educational trajectories declines by almost
one standard deviation, whereas it remains stable in the two
other groups. This finding highlights the need to use a
multidimensional perspective to examine SWB.

In the next step, an overarching confirmatory factor
analysis including the five constructs of interest at both
time periods was performed. Correlations between latent
constructs are presented in Table 3. These correlations are
moderate to high, and all in the expected direction.

Longitudinal associations between goal regulation
and subjective well-being

The hypothesized model of the reciprocal association
between autonomous goal regulation and SWB indicators
(life satisfaction, positive affect, negative affect, and self-
esteem) over a 2-year period was tested with structural
equation modeling. This model retained the measurement
structure of the confirmatory factor analysis, but also
included structural relations between latent variables rep-
resenting the hypothesized model. This model showed an
excellent fit to the data, x2(687) = 1304.56, CFI = 0.98,
RMSEA = 0.02. In addition, the hypothesized paths of
autonomous goal regulation predicting later SWB indica-
tors were all statistically significant and in the expected
direction (see Fig. 1). As anticipated, construct stability
over time was high, with T1 counterpart factors signifi-
cantly predicting T2 life satisfaction (B = 0.44, p < .001),
positive affect (B = 0.55, p <.001), negative affect
(B =0.60, p <.001), self-esteem (B = 0.64, p < .001),
and autonomous goal regulation (f = 0.63, p < .001).
Despite these strong stability effects, results indicated that
autonomous goal regulation at T1 positively predicted later
life satisfaction (B = 0.10, p < .01), positive affect
(B = 0.15, p < .001), and self-esteem (p = 0.10, p < .01)
and negatively predicted negative affect (f = —0.11,
p < .001).

2 In order to facilitate interpretation of the latent means, we
reparameterized the model using a nonarbitrary method to identify
and set the scale of latent variables (see Little et al. 2006). This
method allows estimating latent means in a nonarbitrary metric that
reflects the metric of the indicators measured.
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Table 2 Latent variable means at both time measures for the three groups: university students, vocational training students, and not in education

Variables University Vocational training Not in education

Mean (T1) Mean (T2) Cohen’s d Mean (T1) Mean (T2) Cohen’s d Mean (T1) Mean (T2) Cohen’s d
Life satisfaction 3.08 3.08 —0.01 2.96 2.96 0.01 293 2.55 —0.60
Positive affect 3.45 3.53 0.16 3.33 3.51 0.36 3.33 3.48 0.30
Negative affect 1.86 1.75 —0.22 1.96 1.80 —0.32 1.97 1.85 —0.23
Self-esteem 3.24 3.26 0.04 3.13 3.19 0.11 3.16 3.21 0.10
Autonomous regulation 9.17 9.86 0.19 9.17 10.50 0.37 9.24 10.23 0.24

Life satisfaction and self-esteem scores ranged from 1 to 4 (1 = not agree at all, 4 = completely agree). Positive and negative affect scores
ranged from 1 to 5 (1 = not at all, 5 = completely). Autonomous regulation is a computed index and can range from —32 to 32. University
students, N = 1,733; vocational training students, N = 322; not in education, N = 191

Table 3 Confirmatory factor analysis: correlations between all latent constructs

Factors F1 F2 F3 F4 F5 Fo6 F7 F8 F9 F10
F1. Life satisfaction (T1) -

F2. Positive affect (T1) 0.51 -

F3. Negative affect (T1) —0.46 —-0.13 -

F4. Self-esteem (T1) 0.61 0.54 —0.46 -

F5. Autonomous regulation (T1) 0.29 0.31 —0.34 0.28 -

F6. Life satisfaction (T2) 0.48 0.29 —0.28 0.36 0.21 -

F7. Positive affect (T2) 0.33 0.61 —0.17 0.41 0.31 0.47 -

F8. Negative affect (T2) —0.34 —0.16 0.65 —-0.37 —0.30 —0.44 —-0.29 -

F9. Self-esteem (T2) 0.47 0.40 —0.38 0.69 0.26 0.56 0.55 —0.55 -

F10. Autonomous regulation (T2) 0.18 0.16 —0.23 0.16 0.61 0.27 0.26 —0.34 0.30 -

Life satisfaction and self-esteem scores ranged from 1 to 4 (1 = not agree at all, 4 = completely agree). Positive and negative affect scores
ranged from 1 to 5 (1 = not at all, 5 = completely). Autonomous regulation is a computed index and can range from —32 to 32. All correlations

are significant at p < .05

Fig. 1 Results of the structural
equation model assessing
prospective relationships
between autonomous goal
regulation and SWB indicators.
Numbers in brackets refer to
multigroup analyses,
respectively: university,
vocational training, and not in
education trajectories. All path
coefficients are standardized
regression coefficients. F1-F10
are latent variables. T/ = first
measurement time;

T2 = second measurement time

In contrast to the consistent effect of autonomous goal
regulation on SWB, no SWB indicators at T1 predicted
autonomous regulation at T2 (life satisfaction: B = 0.02,

s . . 44 . . .
FI1. Life satisfaction (T1) (437 387 44) F6. Life satisfaction (T2)
~ \
) . . %)
AY YA
% >
) QS
% S

.55
(.56/.58/.54)

F7. Positive affect (T2)

—

=

.63
(.62/.7517.59)

F5. Autonomous F10. Autonomous
regulation (T1) regulation (T2)

positive affect: f = —0.04, negative affect: B = —0.02,

self-esteem: f = —0.04, p > .05). In other words, partici-
pants who had more autonomous reasons to pursue their
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personal goals in secondary school were more likely to
report higher enjoyment of their lives and stronger self-
esteem and healthier affect 2 years later.

In additional exploratory analyses, we evaluated the
potential effect of the autonomous goal regulation standard
deviation (SD) on SWB indicators. In other words, we
examined whether change in SWB would differ as a
function of how consistently autonomous (or not) a stu-
dent’s regulation was across all personal goals. Findings
indicated no consistent effects on SWB, and autonomous
goal regulation SD significantly predicted only positive
affect (B = 0.08, p < .01).

Multigroup invariance analyses

Because the participants chose various pathways (univer-
sity, vocational training, or not in education), we tested for
potential group differences in the association between goal
regulation and SWB using multigroup structural equation
modeling. To test for invariance in transition pathways, we
first conducted a three-group analysis in which we con-
strained the structural coefficients between goal regulation
and each SWB component at T2 and the measurement
model (i.e., factor loadings) to be invariant across groups.
The model showed a good fit, X2(2222) = 3169.63,
CFI = 0.97, RMSEA = 0.02. We then compared this
model to a less restrictive model in which the structural
coefficients were free to take different values for the three
groups. Our results showed that the less restrictive model
did not show a significantly better fit, AX2(26) = 17.36,
p = .90, ns, indicating that the structural coefficients were
similar across groups. For descriptive purposes, Fig. 1 also
presents path coefficients for each group.

Discussion

The present study had three main results. First, we found
that autonomous goal regulation, assessed before school
graduation, positively predicted life satisfaction, positive
affect, and self-esteem, and negatively predicted negative
affect 2 years later, controlling for construct stability over
time. Second, we proposed that autonomous goal regula-
tion at T2 would be positively predicted by these SWB
indicators. However, no empirical support was found for

3 In additional analyses, we explored the four types of regulation
independently as predictors of SWB (instead of using the RAI score).
The results suggested that intrinsic regulation was the most important
factor in the association between regulation and SWB. However, the
four types of regulation were highly correlated, such that multicol-
linearity of the predictors affected the coefficient sizes. None of the
T1 SWB indicators was associated with any of the four types of
regulation at T2.

@ Springer

this association. Third, we expected the relationship
between goal regulation and SWB to be similar regardless
of the transition pathway (university, vocational school, or
not in education). As expected, results of the structural
equation model suggested that participants who felt that
their personal goals were more autonomously regulated in
secondary school were more likely to report higher SWB
2 years later, for all transition pathways. In contrast, none
of the SWB indicators at the end of high school predicted
autonomous regulation 2 years later.

Predicting subjective well-being with goal regulation

According to SDT, autonomous regulation is positively
associated with adaptive behaviors and SWB (Deci and
Ryan 2000). Empirical studies to date have supported this
hypothesis (e.g., Deci and Ryan 2000; Kim et al. 2002;
Sheldon and Kasser 1995). However, no prior study has
focused on the developmentally critical post-school period
or on whether this relationship is consistent across different
transition pathways. Therefore, with its large-scale design
and the differentiation of three different transition trajec-
tories, the present study yielded substantial new evidence
for the key role of autonomous goal regulation.

Extending prior studies, our results showed that stu-
dents’ personal goal regulation at the end of secondary
school predicted SWB 2 years later. This indicates that the
quality of personal goal motivation can have a meaningful
impact on subsequent life satisfaction, positive affect,
negative affect, and self-esteem over long periods of time
and during major life transitions. Shaped by profound
changes, the post-school transition period can open up new
avenues and provide individuals with the potential for
personal growth. However, this opening may depend in
part on whether individuals systematically pursue their
significant goals for autonomous reasons. In line with
Creed et al. (2003) and Schulenberg et al. (2005), our
findings indicate that SWB was generally higher 2 years
after the post-school transition. The only exception was
that life satisfaction declined for individuals who were not
in an educational trajectory, whereas the other well-being
indicators were less affected in this group. This supports
the need to distinguish between different well-being indi-
cators. The group that was not in education comprised
mainly individuals who were either working or unem-
ployed (with only a few in the military, for example).
Given that they had graduated from a university track, it
would be understandable that they were not fully satisfied
with their current life conditions.

Our results are relevant in suggesting that autonomous
goal regulation may be important in helping young people
navigate the substantial changes that occur during the post-
school transition, leading to greater well-being and
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happiness. According to SDT, these benefits are derived
from selecting and pursuing personal goals that are more
autonomously regulated, being characterized by a full
sense of ownership of one’s actions (Ryan 1995). The post-
school transition is considered a period of numerous
changes, when individuals make choices that have endur-
ing ramifications (Arnett 2000). Individuals who feel a
greater sense of ownership by having personal goals driven
by autonomous regulation might be more protected from
feelings of uncertainty, and therefore better able to adjust
during this transition period. In line with this suggestion,
Sheldon and Elliot (1998) contend that lower autonomous
regulation occurs when people cannot accurately assess
their deeper needs, values, and interests.

Using multiple group analyses, we found a highly sim-
ilar pattern of results for the three groups of young adults
studied: autonomous goal regulation similarly predicted
well-being in beginning university students, individuals
who started vocational training, and individuals who were
not in educational trajectories. This result concurs with
SDT-based predictions, showing that the beneficial effects
of autonomous goal regulation are not restricted to students
in normative pathways.

Our results also indicated similar effects for all four
major components (see Diener et al. 1999) of well-being
(i.e., pleasant affect, unpleasant affect, life satisfaction,
domain satisfaction), indicating that a common process
may underlie the association between autonomous goal
regulation and SWB. These findings reinforced those of
Sheldon et al. (2004a) on autonomous goal regulation
prediction of multiple SWB indicators, including life sat-
isfaction and positive and negative affect.

Predicting goal regulation with subjective well-being

Based on assumptions by Diener and Fujita (1995) and
Sheldon (2002), and in line with the broaden-and-build
hypothesis (Fredrickson 2001), we suggested that happier
people might select goals that are more concordant with
their resources, interests, and values. However, our results
do not support this hypothesis. Indeed, none of the SWB
indicators measured at the end of secondary school pre-
dicted autonomous goal regulation 2 years later. These
findings also diverge from those obtained by Isen and
Reeve (2005), who suggested that positive affect increases
intrinsic motivation. This inconsistency might be due in
part to the adopted method. Whereas Isen and Reeve
(2005) used an induced positive affect situation immedi-
ately prior to free-choice experimental tasks, we assessed
positive affect in a natural situation and its potential effect
on autonomous personal goal regulation across a 2-year
transition phase. It is plausible that the more general
assessment of positive affect and the longer period of time,

which was characterized by profound changes, dissolved
the effect observed with more momentary good feelings.
Although our results showed that SWB indicators were
more favorable after the transition, there was no effect on
autonomous goal regulation. These finding are similar to
those observed by Fredrickson et al. (2008), that whereas
increased positive emotion enhanced a wide range of per-
sonal resources, it had no effect on autonomy. Our results
are also consistent with SDT. Based on this theory, there
should be a relationship between the fulfillment of psy-
chological needs and (later) goal regulation, whereas no
direct relationship between well-being and later goal reg-
ulation has been postulated.

Limitations and future studies

The present study has several strengths, and it supports and
extends previous findings. However, five limitations
deserve attention. First, self-report scales were used,
increasing the likelihood of common method variance
(Podsakoff et al. 2003). It is important to note, however,
that self-reports also have a number of advantages, and
may be the method of choice for exploring intrapsychic
factors such as personal goal regulation and SWB indica-
tors (Crockett et al. 1987; Howard 1994). Notwithstanding,
other methods such as diary studies or qualitative research
could be used to further validate our findings. Second, the
analyses were based on data from just two points of mea-
surement, such that no conclusions could be drawn on the
shape of the developmental trajectory for well-being or
goal regulation (Duncan et al. 2006). Future studies could
use growth curve models to examine interindividual dif-
ferences in intraindividual developmental trajectories (for
an overview, see Mroczek et al. 2006). Third, this study
was restricted to German high school students who had
followed an academic track (Gymnasium), which consti-
tutes about one-third of the total German student popula-
tion. However, our sample was still quite heterogeneous
when compared to previous research on personal goal
regulation, and it allowed us to differentiate between nor-
mative and non-normative pathways. Fourth, the magni-
tude of the observed effects between T1 autonomous
regulation and T2 SWB indicators was fairly small (e.g.,
B = 0.10). However, these effects were still substantial as
they were observed across a 2-year period and could be
expected to accumulate over time (Neyer and Asendorpf
2001). In addition, when interpreting these effects, readers
should take into account that interindividual differences in
SWB are determined by multiple factors, and that only one
factor was considered for autonomous goal regulation in
the present study (Prentice and Miller 1992).

Despite these limitations, our findings replicate and
extend previous studies. As expected, autonomous goal
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regulation, assessed before school graduation, was posi-
tively related to life satisfaction, positive affect, and self-
esteem and negatively to negative affect 2 years later. This
type of goal regulation may help students successfully
navigate the post-school transition, a time of critical
changes and choices.
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