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The purpose of this longitudinal study was two-fold. First, we investigated patterns of stability
and change in career adaptability and vocational identity in adolescents. Second, we examined
reciprocal associations between career adaptability and vocational identity. In addressing both
research aims we tested the moderating effects of gender, school-type, and age. Participants
were 1151 (58.7% female) adolescents. They filled in measures that appraised career adapt-
abilities and vocational identity processes three times during a school year. Latent growth curve
analyses highlighted slight longitudinal decreases in career concern, control, and confidence espe-
cially in boys, vocational school students, andmiddle-to-late adolescents. Also, over time boys and
students attending vocational schools reported less in-depth occupational exploration, less
identification with present vocational commitments, and more flexibility and self-doubt about
their careers. Findings of cross-lagged path analyses highlighted reciprocal associations between
career adaptability and vocational identity. Career adaptability positively predicted adolescents'
ways of dealing with vocational exploration and commitment. Vocational commitment and
reconsideration of commitment predicted career adapt-abilities in time. These results indicate
that career adaptability and vocational identity are dynamic and interrelated dimensions of
adolescent career development. Implications for theory and practice are discussed.
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Adolescence is a critical time for vocational development, as educational and occupational paths become clearer and important
career decisions are made (Zimmer-Gembeck & Mortimer, 2006). The manner in which adolescents approach career development
tasks depends on their level of career adaptability and on the parameters that define their vocational identity (Savickas, 1985,
1997). It is of great importance to understand the dynamics of these dimensions through adolescence, as they scaffold personal agency
and goal-setting, and contribute to positive youth development (Savickas, 2005; Skorikov & Vondracek, 2011). Specifically, more
research is needed to gain an in-depth understanding of how career adaptability and vocational identity evolve in time and
how they are linked longitudinally. We approached these aspects through a three-wave longitudinal study conducted during one
academic year. Additionally, we investigated whether age (i.e., early-to-middle adolescence versus middle-to-late adolescence),
gender, and the type of school adolescents attended moderated these relations. In terms of school type, we considered two high-
school educational tracks (Creed, Patton, & Hood, 2010): theoretical (i.e., university-bound schools that provide adolescents with
general knowledge in preparing them for university studies) and vocational (i.e., work-bound schools that prepare adolescents for
a specific occupation).
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1.1. Career adaptability

Career adaptability stands as a central component in adolescent vocational development. It is a psychosocial construct that
encompasses personal readiness and resources for dealing with present and future career problems (Savickas, 2013; Savickas &
Porfeli, 2012a). In this context, career adapt-abilities are general adaptive resources and strategies that people employ in the process
of career construction while approaching critical situations (e.g., age-specific developmental tasks). The four adapt-abilities, also
called the 4Cs of career adaptability, are: concern (i.e., one's future orientation, in terms of howmuch he/she values and becomes in-
volved in preparing for tomorrow), control (i.e., the self-discipline, autonomy, and responsibility one employswhenmaking vocation-
al decisions), curiosity (i.e., an orientation toward exploring thematch between self and theworld of work), and confidence (i.e., trust
in one's abilities and an anticipation of success when dealing with problems or overcoming obstacles). Career adaptability can be
captured by these four dimensions (Savickas, 2005) and research underscored their positive impact on adolescents' careers. Youth
with high levels in these abilities projected themselves more into their future, perceived fewer career barriers, and were more
competent in translating their career intentions into behaviors (Soresi, Nota, & Ferrari, 2012). Also, the 4Cs mediated the relation
between positive emotional dispositions and adolescent satisfaction (Wilkins et al., 2014). Existing longitudinal studies (e.g., Creed,
Muller, & Patton, 2003; Hirschi, 2009; Skorikov, 2007; Stringer, Kerpelman, & Skorikov, 2011) pointed out that career adaptability
played a central role in facilitating educational and school-to-work transitions, in developing a sense of personal power over and
satisfaction with one's life, and in achieving positive youth development.

Several factors can account for differences in career adaptability. A number of studies highlighted that girls scored higher thanboys
on career adaptability (Creed & Patton, 2003; Creed et al., 2010). Hence, we expected adolescent girls from our study to display higher
levels of career adapt-abilities. Also, depending on the structure of the educational system for a specific culture, in predominantly
vocational educational systems vocational school students displayed higher levels of career adaptability (e.g., Switzerland; Hirschi,
2009), while in more theoretically oriented ones theoretical school students displayed higher levels of career adaptability
(e.g., Australia; Creed et al., 2010). Thus, as the Romanian high-school system has a strong theoretical focus (Ghinararu, Alexandru,
Matei, & Pirciog, 2012), we expected theoretical school students to have an advantage over vocational school students in the level
of career adaptability over time. This can be linked to the fact that students attending theoretical schools perceive and may also be
given more opportunities for vocational development. Existing research (e.g., Skorikov, 2007; Stringer et al., 2011) indicated that
older adolescents displayed higher levels of career adaptability, as they were gradually exposed to more complex career relevant
activities. Therefore, we expected middle-to-late adolescents to display higher levels of career adaptability as the developmental
task of choosing an occupational track is more salient in this age-group (Savickas, 2005). Namely, these students prepare for high-
school graduation andmay dwellmore upon future choices. To conclude, in linewith theoretical (Savickas, 1997, 2005) and empirical
(Hirschi, 2009; Skorikov, 2007; Stringer et al., 2011) underpinnings on career adaptability, we expected changes in this construct over
one academic year, with girls, theoretical school students, and middle-to-late adolescents displaying higher levels in the four career
adapt-abilities.

Hypothesis 1. Adolescent career adaptability shows higher increases during one academic year for girls compared to boys
(Hypothesis 1a), theoretical school students compared to vocational school students (Hypothesis 1b), andmiddle-to-late adolescents
compared to early-to-middle adolescents (Hypothesis 1c).
1.2. Vocational identity

The vocational domain represents an important identity domain for adolescent global development, contributing to positive social
adjustment and gradual integration in the job market (Skorikov & Vondracek, 2011). Marcia's (1966) model of identity was applied
to the vocational domain and several cross-sectional studies (e.g., Hirschi, 2011; Skorikov & Vondracek, 1998; Vondracek,
Schulenberg, Skorikov, Gillespie, & Wahlheim, 1995) focused on analyses of vocational identity statuses (e.g., achievement,
foreclosure, moratorium, and diffusion). These studies linked vocational commitment and exploration to career indecision, vocational
interests, and well-being. From a longitudinal perspective, Hirschi (2012) underscored that adolescents' life satisfaction increased
when they progressed toward or maintained vocational identity commitments, whereas it decreased when they became involved
in vocational exploration or experienced career crises. In the current study, we unpacked vocational identity dimensions into specific
identity processes. Drawing on recent models of identity (Crocetti, Rubini, & Meeus, 2008; Crocetti, Schwartz, Fermani, Klimstra, &
Meeus, 2012; Luyckx, Goossens, Soenens, Beyers, & Vansteenkiste, 2005), Porfeli, Lee, Vondracek and Weigold (2011) proposed
and tested a model of vocational identity in adolescence, comprising three dimensions (i.e., commitment, exploration, and reconsid-
eration of commitment), each defined by two processes. Commitment integrated commitment making (i.e., the degree of certainty
about a career decision that has been taken) and identification with commitment (i.e., how the adolescent devotes himself/herself to
a career decision that has been taken). Exploration incorporated in-breadth exploration (i.e., actions that help the adolescent learn
about different career options) and in-depth exploration (i.e., activities that extend the understanding of a specific occupational choice).
Reconsideration of commitment integrated self-doubt (i.e., the anxiety and uncertainty adolescents experience in the face of career
decision-making) and commitment flexibility (i.e., openness to and readiness for future changes in occupational preferences and
choices).

Empirical research (see Skorikov & Vondracek, 2011 for a review) brought forward that changes in vocational identity cannot be
detected over short time-frames and that there is limited predictability in the individual pattern of changes for this identity domain.
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Therefore, we expected few changes in vocational identity processes, as identity formation in adolescence appears to be a less
dynamic process than initially proposed (for an extensive review, see Meeus, 2011). Our study occurred during one academic year,
in which students had limited career-relevant experiences outside the school. Hence, we expected vocational exploration, commit-
ment, and reconsideration of commitment processes to be rather linked to the three moderators we investigated: gender, the type
of school adolescents attended, and their age. Research on gender differences shows that middle and late adolescent girls tended to
be more involved in occupational exploration and had stronger vocational commitments than boys (e.g., Hirschi, 2012; Skorikov &
Vondracek, 2011). Hence, in our study we expected girls to display higher levels of vocational identity exploration and commitment
processes. The type of school adolescents attended also seemed to shape their vocational identity. Some studies showed that students
attending vocational schools had higher levels of vocational commitment (e.g., Hirschi, 2012) and lower levels of exploration
(e.g., Beyers & Goossens, 2008) compared to those in theoretical schools. In our study, we expected theoretical school students to
have an advantage over vocational school students in vocational exploration and commitment processes. This hypothesis is based
on the positive social perception and opportunities for vocational development given to students from this academic track in the
Romanian system, which is primarily focused on theoretical high-school education (Ghinararu et al., 2012). We did not expect signif-
icant age-group differences in vocational identity processes, due to the already mentioned limited dynamics of identity formation in
adolescence (Meeus, 2011; Skorikov & Vondracek, 2011). To conclude, in line with existing evidence (e.g., Creed et al., 2010; Hirschi,
2009, 2012), we expected girls and theoretical school students to display stronger vocational exploration and commitments.

To date, no longitudinal study has analyzed the dynamics of vocational reconsideration of commitments, even if this identity
dimension is a cornerstone in understanding identity development in any ideological domain (Meeus, 2011). Although this study
is the first to depict reconsideration of vocational commitments from a longitudinal perspective, we expected boys, vocational school
students, and younger adolescents to display higher levels in this dimension. We propose this hypothesis based on existing longitu-
dinal research on adolescent reconsideration of identity commitments in other life domains (e.g., education, personal relations), that
brought forward higher levels in boys and younger adolescents (Germeijs, Luyckx, Notelaers, Goossens, & Verschueren, 2012;
Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2010). Additionally, we expected vocational school students to display higher levels
in this vocational identity dimension, due to the more limited opportunities for career development (Ghinararu et al., 2012).

Hypothesis 2. Adolescent vocational commitment and exploration show higher increases during one academic year for girls
compared to boys (Hypothesis 2a) and theoretical school students compared to vocational school students (Hypothesis 2b). No
differences are expected in these processes betweenmiddle-to-late and early-to-middle adolescents (Hypothesis 2c). Reconsideration
of vocational commitments is higher for boys, vocational school students, and early-to-middle adolescents (Hypothesis 2d).

1.3. Longitudinal links between career adaptability and vocational identity

We set out to analyze how career adaptability and vocational identity influenced each other over time. By employingmultidimen-
sional measures of career adaptability and vocational identity, we analyzed their longitudinal interconnections at a higher level of
granularity, as the meta-competencies of identity and adaptability “give individuals a sense of when it is time to change and the
capacity to change” (Savickas, 2011, p. 11). Drawing on existing cross-sectional (e.g., Creed & Patton, 2003; Creed et al., 2010;
Savickas & Porfeli, 2012b) and longitudinal (e.g., Hirschi, 2009, 2012) evidence, we expected to depict positive relations between
career adaptability and the exploration and commitment dimensions of vocational identity. Additionally, for reconsideration of
vocational commitments we expected negative longitudinal links to career adaptability, as this identity dimension has proven to
be negatively related with indicators of positive development (e.g., multi-dimensional appraisals of well-being, Karaś, Cieciuch,
Negru, & Crocetti, 2014).

Furthermore, we investigated if gender, type of school, and age moderate the relations between career adaptability and identity
development. Existing longitudinal research unraveling associations of career adaptability (Guan et al., 2015; Stringer, Kerpelman,
& Skorikov, 2012; Stringer et al., 2011) or adolescent identity formation (Luyckx, Teppers, Klimstra, & Rassart, 2014) with other
variables (e.g., personality traits, adjustment, career-relevant parental behaviors) highlighted that several socio-demographic
characteristics of youth (e.g., gender, age) do not moderate these relations. Hence, we did not expect gender, type of school, and
age to moderate the relationships between career adaptability and identity.

Hypothesis 3. There are positive longitudinal relations between career adaptability and vocational exploration and commitment
dimensions (Hypothesis 3a) and negative longitudinal relations between career adaptability and the reconsideration of vocational
commitment dimension (Hypothesis 3b). These relations are not moderated by adolescents' gender, type of school, and age
(Hypothesis 3c).

2. Methods

2.1. Participants and procedure

Our study uses data from the ongoing longitudinal study Transylvania Adolescent Identity Development Study (TRAIDES). We
collected data from seven schools located in four towns in the North-Western part of Romania. Students from the 8th to the 12th
grade completed paper-and-pencil questionnaires at three measurement waves 3 to 4 months apart during one academic year.
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Students completed all questionnaires in classrooms during school hours. Participation in the studywas voluntary and anonymous. At
all waves, students could choose not to fill in the questionnaires and become involved in other classroom activities. The study was
approved by the Faculty of Psychology and Educational Sciences of the first author's university and by the schools' headmasters
through a written collaboration protocol.

A total of 1151 adolescents (58.7% females) participated in the study, of which 40.1% were early-to-middle adolescents (age range
13–15 years) and 59.9% were middle-to-late adolescents (age range 16–19 years). Mean age was 16.45 years (SDage = 1.40;
range = 13–19 years). In terms of type of school attended, 48.5% were students in theoretical schools and 51.5% were students in
vocational schools. The parents of 79.5% of youth weremarried, while 13.4% came from one-parent households. As for living arrange-
ments, 97.2% of adolescents lived with one or both parents, while 2.8% lived with other students or relatives. The large majority
of adolescents were fully financially supported by their parents (97.6%), while few reported having some personal income
(i.e., state-provided student allocation) that supplemented the financial support provided by their parents (2.4%). In terms of socio-
demographic differences, more vocational school students reported having a source of personal income compared to theoretical
school students, X2(1, N = 1112) = 10.66, p b .001. We found no differences between the two groups for the other demographic
variables.

Overall, 24.82% of data were missing at T1–T3. The range of missing items varied from 16.2% to 36.6% across the three waves.
Little's (1988) Missing Completely at Random (MCAR) test on the variables of interest yielded a normed χ2 (χ2/df) of 1.10. According
to guidelines by Bollen (1989), this indicates a good fit between sample scores with and without imputations. Missing item values
were estimated in SPSS using the Expectation Maximization procedure.

2.2. Measures

Measureswere translated fromEnglish to Romanian through the back-translationmethod. A teamof four academics independently
translated the measures from English to Romanian. All discrepancies among the four versions were discussed until a consensus was
met for a final Romanian form of each measure. Then, two bilingual translators back translated the Romanian versions to English.
This final back translation procedure provided English versions identical to the original forms of each scale.

2.2.1. Career adaptability
Career adaptability was measured with the Career Adapt-Abilities Scale (CAAS)—International Form 2.0, an instrument which

showed excellent psychometric properties cross-culturally (Savickas & Porfeli, 2012a). The CAAS—International Form 2.0 consists
of 24 items, divided equally on four subscales which appraise specific adapt-ability resources, namely: concern (e.g., “Planning how
to achievemy goals”), control (e.g., “Taking responsibility formy actions”), curiosity (e.g., “Observing differentways of doing things”),
and confidence (e.g., “Taking care to do things well”). Participants responded to each item on a scale from 1 (not strong) to 5
(strongest). Cronbach's Alphas for the subscales ranged between .74 and .80 at T1; between .78 and .84 at T2; and between .81 and
.86 at T3. We performed confirmatory factor analysis (CFA) with maximum likelihood estimation in Mplus 7.2 to check the factor
structure of the Romanian version of the CAAS—International Form 2.0. In line with the cross-cultural validation study (Savickas &
Porfeli, 2012a), findings indicated that the four-factor structure fit the data very well, χ2 = 205.645, df = 48; CFI = .970,
RMSEA = .053; SRMR= .032.

2.2.2. Vocational identity
Vocational identity was measured with the 30-item Vocational Identity Status Assessment (VISA, Porfeli et al., 2011), comprising

three dimensions, each one operationalized by two subscales. Each subscale is composed of five items. The career commitment
dimension comprises the commitment making (e.g., “I have invested a lot of energy into preparing for my chosen career”) and
identification with commitment (e.g., “Becoming a worker in my chosen career will allow me to become the person I dream to
be”) subscales. The career exploration dimension is composed of the in-depth exploration (e.g., “Trying to find people that share
my career interests”) and in-breadth exploration (e.g., “Trying to have many different experiences so that I can find several jobs
that might suit me”) subscales. The career reconsideration dimension integrates the commitment flexibility (e.g., “I need to learn a
lot more before I can make a career choice”) and commitment self-doubt (e.g., “I may not be able to get the job I really want”)
subscales. Participants responded to each item on a scale from 1 (strongly disagree) to 5 (strongly agree). Cronbach's Alphas for
the subscales ranged between .67 and .79 at T1; between .72 and .82 at T2; and between .76 and .83 at T3. For the Romanian version
of the VISA we performed confirmatory factor analysis (CFA) with maximum likelihood estimation in Mplus 7.2 to check the factor
structure. We found that the original 6-factor structure (Porfeli et al., 2011) fit the current data very well, χ2 = 156.103, df = 39;
CFI = .972, RMSEA = .051; SRMR = .026.

3. Results

3.1. Preliminary analyses

Mean scores and standard deviations for study variables and correlation coefficients between study variables appear in Tables 1
and 2. At all time-points the 4Cs of career adaptability related positively to vocational commitment and exploration processes.



Table 1
Descriptive statistics and within-time correlations at Time 1.

Variable Descriptive statistics Within-time correlations at Time 1

Time 1 Time 2 Time 3 Career adaptability Vocational identity

M (SD) M (SD) M (SD) Conc Cont Curi Conf InbE IndE Com IdCom Flex Sedo

Conc 3.91 (0.68) 3.88 (0.69) 3.83 (0.68) –

Cont 3.98 (0.61) 3.93 (0.62) 3.90 (0.63) .44⁎⁎⁎ –

Curi 3.73 (0.65) 3.69 (0.65) 3.72 (0.65) .59⁎⁎⁎ .48⁎⁎⁎ –

Conf 3.82 (0.62) 3.80 (0.61) 3.77 (0.63) .53⁎⁎⁎ .61⁎⁎⁎ .61⁎⁎⁎ –

InbE 3.24 (0.64) 3.22 (0.61) 3.20 (0.61) .28⁎⁎⁎ .13⁎⁎⁎ .32⁎⁎⁎ .23⁎⁎⁎ –

IndE 3.66 (0.63) 3.55 (0.61) 3.46 (0.61) .44⁎⁎⁎ .25⁎⁎⁎ .40⁎⁎⁎ .37⁎⁎⁎ .43⁎⁎⁎ –

Com 3.42 (0.82) 3.37 (0.79) 3.39(0.72) .35⁎⁎⁎ .30⁎⁎⁎ .19⁎⁎⁎ .30⁎⁎⁎ .08⁎⁎ .43⁎⁎⁎ –

IdCom 4.02 (0.61) 3.86 (0.66) 3.74 (0.63) .44⁎⁎⁎ .37⁎⁎⁎ .33⁎⁎⁎ .41⁎⁎⁎ .25⁎⁎⁎ .48⁎⁎⁎ .49⁎⁎⁎ –

Flex 2.90 (0.76) 2.87 (0.73) 3.00 (0.71) − .08⁎⁎ .14⁎⁎⁎ .04 − .11⁎⁎⁎ .20⁎⁎⁎ − .00 −38⁎⁎⁎ − .25⁎⁎⁎ –

Sedo 2.27 (0.74) 2.33 (0.72) 2.58 (0.77) − .11⁎⁎⁎ −18⁎⁎⁎ − .03 − .14⁎⁎⁎ .08⁎⁎ − .00 −20⁎⁎⁎ − .25⁎⁎⁎ .57⁎⁎⁎ –

Note. Conc = concern; Cont = control; Curi = curiosity; Conf = confidence; InbE = in-breadth exploration; IndE = in-depth exploration; Com = commitment
making; IdCom = identification with commitment; Flexi = flexibility; Sedo = self-doubt; M = Mean; SD = Standard Deviation.

⁎ p b .05.
⁎⁎ p b .01.
⁎⁎⁎ p b .001.
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3.2. Latent growth curve analyses

The first purpose of this study was to examine the development of career adaptability and vocational identity in adolescents. In
order to address this aim, we analyzed mean-level changes in the four dimensions of career adaptability and in the six identity
processes. We conducted latent growth curve (LGC) analyses in Mplus 7.2 (Muthén & Muthén, 1998–2012) with the maximum
likelihood (ML) estimator. LGC analyses provide mean levels (i.e., intercepts) and mean change rates (i.e., slopes) that are based on
individual growth trajectories of all participants. We evaluated fit of linear models through multiple indices (Byrne, 2012): the
Comparative Fit Index (CFI), with values higher than .90 indicative of an acceptable fit and values higher than .95 suggesting an
excellent fit; the Root Mean Square Error of Approximation (RMSEA) and the Standardized Root Mean Square Residual (SRMR),
with values below .08 indicative of an acceptable fit and values less than .05 representing a good fit.

Results appear in Table 3 and in Figs. 1 and 2. Model fit indices showed adequate to excellent data fit for all linear growthmodels,
with the exception of career flexibility and self-doubt. Thus, on the one side, it appears that the individual linear growth trajectories
were adequately estimated for career adaptability dimensions, and vocational exploration and commitment dimensions. On the other
side, the model fit for reconsideration of vocational commitment processes was very good in terms of CFI and SRMR indices, but the
RMSEA values exceeded the cut-off of an acceptable model. Recent recommendations (Kenny, Kaniskan, & McCoach, 2014) brought
forward the problematic and possibly misleading use of RMSEA inmodels with small df, as was the case for ourmodels. Hence, based
on the values of the CFI and SRMR indices, the individual linear growth trajectorieswere adequately estimated also for this dimension.

An analysis of growth factors indicated that all 4Cs of career adaptability were characterized by high initial levels that significantly
decreased over time (see Table 3 and Fig. 1). As an exception, the slope of career curiosity was not significant, as curiosity remained
stable from T1 to T3. Intercept–slope correlations indicated that the higher the initial level of confidence and curiosity adolescents
Table 2
Within-time correlations at Time 2 and Time 3.

Variable Within-time correlations at Time 2 and Time 3

Career adaptability Vocational identity

Conc Cont Curi Conf InbE IndE Com IdCom Flex Sedo

Conc – .52⁎⁎⁎ .61⁎⁎⁎ .56⁎⁎⁎ .31⁎⁎⁎ .45⁎⁎⁎ .32⁎⁎⁎ .43⁎⁎⁎ .00 − .13⁎⁎⁎

Cont .62⁎⁎⁎ – .51⁎⁎⁎ .59⁎⁎⁎ .14⁎⁎⁎ .31⁎⁎⁎ .31⁎⁎⁎ .35⁎⁎⁎ − .07⁎ − .22⁎⁎⁎

Curi .69⁎⁎⁎ .61⁎⁎⁎ – .66⁎⁎⁎ .36⁎⁎⁎ .44⁎⁎⁎ .24⁎⁎⁎ .39⁎⁎⁎ .11⁎⁎⁎ − .06⁎

Conf .67⁎⁎⁎ .70⁎⁎⁎ .70⁎⁎⁎ – .30⁎⁎⁎ .43⁎⁎⁎ .41⁎⁎⁎ .48⁎⁎⁎ − .09⁎⁎ − .22⁎⁎⁎

InbE .33⁎⁎⁎ .25⁎⁎⁎ .34⁎⁎⁎ .31⁎⁎⁎ – .51⁎⁎⁎ .16⁎⁎⁎ .31⁎⁎⁎ .19⁎⁎⁎ .10⁎⁎

IndE .51⁎⁎⁎ .41⁎⁎⁎ .46⁎⁎⁎ .43⁎⁎⁎ .57⁎⁎⁎ – .47⁎⁎⁎ .55⁎⁎⁎ − .02 − .12⁎⁎⁎

Com .44⁎⁎⁎ .41⁎⁎⁎ .35⁎⁎⁎ .43⁎⁎⁎ .29⁎⁎⁎ .57⁎⁎⁎ – .58⁎⁎⁎ − .40⁎⁎⁎ − .31⁎⁎⁎

IdCom .52⁎⁎⁎ .49⁎⁎⁎ .43⁎⁎⁎ .50⁎⁎⁎ .38⁎⁎⁎ .63⁎⁎⁎ .62⁎⁎⁎ – − .23⁎⁎⁎ − .31⁎⁎⁎

Flex .00 − .01 .11⁎⁎⁎ − .01 .29⁎⁎⁎ .05 − .20⁎⁎⁎ − .10⁎⁎⁎ – .59⁎⁎⁎

Sedo − .09⁎⁎ − .17⁎⁎⁎ .00 − .11⁎⁎⁎ .19⁎⁎⁎ − .02 − .13⁎⁎⁎ − .26⁎⁎⁎ .62⁎⁎⁎ –

Time 2 within-time correlations are shown above the diagonal, Time 3 within-time correlations appear below the diagonal.
Note. Conc = concern; Cont = control; Curi = curiosity; Conf = confidence; InbE = in-breadth exploration; IndE = in-depth exploration; Com = commitment
making; IdCom = identification with commitment; Flexi = flexibility; Sedo = self-doubt; M = Mean; SD = Standard Deviation.
⁎ p b .05.
⁎⁎ p b .01.
⁎⁎⁎ p b .001.



Table 3
Latent growth curve (LGC) analyses: growth factors and model fit for the linear models.

Growth factors Model fit indices

Intercept (I) Slope (S) r (I, S) χ2 df CFI RMSEA SRMR

M (σ2) M (σ2)

Concern 3.92⁎⁎⁎ (0.24⁎⁎⁎) −0.04⁎⁎⁎ (0.00) .78⁎⁎⁎ 0.711 1 1.000 .000 .006
Control 3.98⁎⁎⁎ (0.18⁎⁎⁎) −0.04⁎⁎⁎ (0.00) .93⁎⁎⁎ 0.021 1 1.000 .000 .001
Curiosity 3.72⁎⁎⁎ (0.26⁎⁎⁎) −0.00 (0.03⁎⁎) − .07⁎⁎ 3.668 1 .997 .048 .011
Confidence 3.83⁎⁎⁎ (0.25⁎⁎⁎) −0.03⁎⁎ (0.03⁎⁎) − .16⁎⁎⁎ 0.011 1 1.000 .000 .001
In-breadth exploration 3.24⁎⁎⁎ (0.19⁎⁎⁎) −0.02⁎ (0.01) .07⁎⁎ 2.087 1 .999 .031 .010
In-depth exploration 3.66⁎⁎⁎ (0.26⁎⁎⁎) −0.10⁎⁎⁎ (0.05⁎⁎⁎) − .28⁎⁎⁎ 0.022 1 1.000 .000 .001
Commitment making 3.41⁎⁎⁎ (0.54⁎⁎⁎) −0.01 (0.09⁎⁎⁎) − .45⁎⁎⁎ 5.307⁎ 1 .997 .061 .012
IdentifCommit 4.02⁎⁎⁎ (0.28⁎⁎⁎) −0.14⁎⁎⁎ (0.06⁎⁎⁎) − .35⁎⁎⁎ 2.434 1 .998 .035 .009
Flexibility 2.88⁎⁎⁎ (0.41⁎⁎⁎) 0.05⁎⁎⁎ (0.06⁎⁎⁎) − .61⁎⁎⁎ 22.77⁎⁎⁎ 1 .975 .138 .028
Self-doubt 2.25⁎⁎⁎ (0.43⁎⁎⁎) 0.14⁎⁎⁎ (0.08⁎⁎⁎) − .68⁎⁎⁎ 31.454⁎⁎⁎ 1 .961 .163 .034

Note. M = Mean; σ2 = Variance. χ2 = Chi-Square; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation;
SRMR = Standardized Root Mean Square Residual; IdentifCommit = identification with commitment.
⁎ p b .05.
⁎⁎ p b .01.
⁎⁎⁎ p b .001.
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displayed, the steeper was their decline in time (negative correlations), while high initial levels of concern and control related to a
more reduced decline in time (positive correlations). Also, all the variances of the intercepts andmost of the slope variances for career
adapt-abilities were statistically significant, suggesting inter-individual differences in the initial levels and in the rates of change.

For vocational identity, an analysis of growth factors indicated that vocational commitment and exploration processes had high
initial levels that significantly decreased over time, while reconsideration of commitment processes had lower initial levels that
significantly increased in time (see Table 3 and Fig. 2). As an exception, the slope of vocational commitment making was not signif-
icant, as this process remained stable across the three measurement points. Intercept–slope correlations for vocational in-depth
exploration and both commitment processes indicated that adolescents who were initially high in these identity processes reported
a steeper decrease as time passed. Students who had lower reconsideration of commitment (i.e., flexibility, self-doubt) at onset
displayed a sharper increase in these processes. Also, all the variances of the intercepts and most of the slope variances were statisti-
cally significant, indicating inter-individual differences in the initial levels and in the rates of change displayed by adolescents.

Thus, we examinedwhether gender, school-type, and agewere significantmoderators of these developmental patterns.We tested
if intercept and slope parameters varied significantly across these variables by means of the Wald test. Findings reported in Table 4
show that for career adaptability girls had significantly higher initial levels of career concern and curiosity. Also, adolescents attending
theoretical schools initially reported more concern, curiosity, and confidence about their careers. As time passed, career control
decreased more sharply in boys and in vocational school students. For vocational identity, at T1 girls reported higher in-depth
exploration and stronger identification with their vocational commitment, while boys experienced significantly more self-doubt
about vocational choices. Also, at onset adolescents attending theoretical schools reported more in-depth exploration, were more
committed, and identified more with their career choices. In contrast, vocational school students initially reported higher levels of
career flexibility and self-doubt. Furthermore, in-depth and in-breadth exploration and identification with career commitments
decreased more sharply in vocational school students. In terms of age-group differences, all four career adapt-abilities were signifi-
cantly higher in middle-to-late adolescents compared to early-to-middle adolescents. Career curiosity showed a sharper decrease
in middle-to-late adolescents. For vocational identity, age was a significant moderator only for career self-doubt, which was higher
Fig. 1. Estimated growth of career adaptability dimensions.



Fig. 2. Estimated growth of vocational identity processes.
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in younger adolescents. For the same identity process the older students (middle-to-late adolescents) tended to display a higher
increase in career self-doubt compared to the younger ones.

3.3. Cross-lagged analyses

The second purpose of this study was to examine reciprocal associations between adolescent career adaptability and vocational
identity. To address this aim we conducted cross-lagged panel analyses in Mplus and we used multi-group tests to examine the
potential moderating effects of gender, type of school, and age-group. Specifically, we tested for cross-lagged associations between
career adaptability and vocational identity (e.g., career adaptability dimensions measured at T1 predicting vocational identity
processes at T2 and vocational identity at T1 predicting career adaptability at T2), controlling for: (a) one-year stability paths
(e.g., career adaptability dimensions at T1 predicting career adaptability dimensions at T2); (b) two-year stability paths
(e.g., career adaptability dimensions at T1 predicting career adaptability dimensions at T3); and (c) within-time correlations
among all the variables.

Tomodel the reciprocal associations between career adaptability and vocational identity as parsimoniously as possible, we tested
whether cross-lagged effects were time invariant (i.e., assumption of stationarity). Thus, we compared the model in which cross-
lagged paths were free to vary with the model in which they were fixed across time. To determine significant differences between
these two models at least two out of these three criteria had to be matched: Δχ2 significant at p b .05, ΔCFI ≥ − .010,
and ΔRMSEA≥ .015. Results indicated that the model in which cross-lagged effects were time invariant was not substantially differ-
ent (Δχ2 (90) = 207.98, p b .001, ΔCFI = − .007, ΔRMSEA = − .001) from the model in which these effects were allowed to vary
across time. Thus, we could retain the more parsimonious time-invariant model as the final one.

This model fit the data very well, χ2 = 432.699, df = 180; CFI = .985, RMSEA = .035, SRMR = .025. Significant standardized
cross-lagged paths are reported in Fig. 3. Though they depict small effects, these effects are meaningful when predicting change
(Adachi & Willoughby, 2015) in longitudinal autoregressive models, because: (a) we had high bivariate correlations between vari-
ables from T1 to T3 and (b) we controlled for stability effects (i.e., previous scores on the outcome), hence removing a significant
Table 4
Intercepts and slopes across gender, type of school, and age-groups.

Intercepts Slopes

Gender Type of school Age Gender Type of school Age

Boys Girls Theor Voc Early-to-middle Middle-to-late Boys Girls Theor Voc Early-to-middle Middle-to-late

Conc 3.81 3.99 4.04 3.80 3.86 3.98 −0.05 −0.03 −0.02 −0.05 −0.03 −0.05
Cont 3.95 3.99 4.00 3.95 3.89 4.05 −0.06 −0.02 −0.00 −0.07 −0.01 −0.05
Curi 3.64 3.76 3.77 3.67 3.63 3.78 −0.01 0.00 0.01 −0.01 0.02 −0.02
Conf 3.81 3.83 3.87 3.78 3.78 3.87 −0.05 −0.01 −0.01 −0.04 −0.03 −0.03
InbE 3.22 3.25 3.26 3.22 3.22 3.25 −0.01 −0.03 0.00 −0.04 −0.04 −0.01
IndE 3.60 3.70 3.70 3.61 3.64 3.68 −0.11 −0.09 −0.07 −0.13 −0.12 −0.08
Com 3.44 3.39 3.48 3.35 3.39 3.43 −0.03 0.00 −0.00 −0.02 −0.04 0.01
IdCom 3.93 4.08 4.10 3.93 4.01 4.04 −0.15 −0.13 −0.12 −0.16 −0.15 −0.13
Flexi 2.85 2.89 2.79 2.96 2.91 2.84 0.07 0.04 0.07 0.03 0.07 0.05
Sedo 2.34 2.20 2.11 2.39 2.33 2.18 0.15 0.13 0.14 0.14 0.11 0.17

Note. Intercepts and slopes significantly different across gender, type of school, and age-groups at the Wald test (p b .05) are noted in bold; Conc = concern;
Cont = control; Curi = curiosity; Conf = confidence; InbE = in-breadth exploration; IndE = in-depth exploration; Com = commitment making;
IdCom = identification with commitment; Flexi = flexibility; Sedo = self-doubt; Teor = Theoretical schools; Voc = Vocational schools.
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amount of the variance in the outcome variables. Additionally, existing literature on cross-lagged analyses for identity processes
(e.g., Klimstra, Luyckx, Germeijs, Meeus, & Goossens, 2012; Luyckx et al., 2014) depicted similar values in standardized cross-
lagged path coefficients. In the four wave longitudinal study of Klimstra et al. (2012) the values of the standardized path coefficients
ranged from− .09 to .13 (see Table 5, p. 355). In the fourwave longitudinal study of Luyckx et al. (2014) the values of the standardized
path coefficients ranged from − .11 to .13 (see Figure 1, p. 2148).

Findings indicated that career concern positively predicted vocational in-breadth exploration and both commitment processes.
Curiosity was a positive predictor of both in-breadth and in-depth exploration; while confidence positively predicted vocational
commitment-making and identification with commitment. Vocational commitment making was a positive predictor of career
concern, control, and confidence; while identification with commitment positively predicted career curiosity. Career flexibility was
a positive predictor of career curiosity and confidence; while vocational self-doubt was a negative predictor of career concern, control,
and confidence. Thus, results pointed out reciprocal over time associations between career adaptability and vocational identity.

We conducted multi-group analyses to test whether cross-lagged paths from career adaptability to vocational identity and from
vocational identity to career adaptability were significantly moderated by gender, type of school, and age-group. Results indicated,
for gender (Δχ2 (45) = 44.024, p = .513, ΔCFI = .000, ΔRMSEA = − .002), school type (Δχ2 (45) = 50.494, p = .265, ΔCFI =
− .001, ΔRMSEA=− .002), and age-group (Δχ2 (45) = 43.655, p= .528, ΔCFI = .000, ΔRMSEA=− .002), that the unconstrained
model in which parameters were free to vary across groups was not significantly different from the constrained model in which the
parameters were fixed across groups. Therefore, the pattern of results displayed in Fig. 3 applied equally to boys and girls, to adoles-
cents attending theoretical and vocational schools, and to early-to-middle and middle-to-late adolescents.

4. Discussion

The vocational domain represents a key component of adolescent development, with career adaptability and vocational identity
standing as pillars in the facilitation of vocational decision-making (Savickas, 2005; Skorikov & Vondracek, 2011). More longitudinal
research is needed for an in-depth understanding of how these dimensions evolve in adolescence and how they are related to each
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other across time. Existing literature brought forward the need to analyze career adaptability and vocational identity inmore detail, as
both are multi-dimensional constructs (Hartung, Porfeli, & Vondracek, 2005; Savickas, 1997, 2005). Therefore, we conducted a three-
wave longitudinal study that investigated intra- and inter-individual changes in and reciprocal associations between adolescent
career adaptability and vocational identity, during the course of one academic year. We tapped into career adaptability through the
four career adapt-abilities (Savickas & Porfeli, 2012a). Vocational identity was unpacked into six dimensions referring to specific
commitment, exploration, and reconsideration of commitment facets (Porfeli et al., 2011). Hence, for this construct we analyzed
for the first time from a longitudinal standpoint the dynamics of reconsideration of vocational commitments. Findings showed signif-
icant longitudinal changes in career adaptability dimensions and identity processes, partlymoderated by adolescents' gender, the type
of school they attended, and their age. We depicted multiple longitudinal associations between career adaptability dimensions and
vocational identity processes, which were independent of adolescents' gender, type of school, and age-group. Our study brought
numerous additions to a growing literature on adolescent vocational development.

4.1. Longitudinal development of adolescent career adaptability

The results of our study suggest that career adaptability is a dynamic process in adolescence. Adolescents begin the academic year
with high levels in their career adapt-abilities and for all career adapt-abilities the linear growth trajectories provided an excellent fit
to the data. As the school year progressed, at sample level adolescents became slightly less concerned about, less in control of, and also
less confident regarding their career prospects. Intercept-slope correlations brought forward valuable information about the
dynamics of these dimensions in time. Adolescents that were initially very confident and curious about their career seemed to be
slightly more vulnerable to longitudinal decreases in these dimensions, while increased concern and control at onset appeared to
shield them from longitudinal declines in these abilities. As an exception, career curiosity remained stable throughout the duration
of one academic year. These findings point out that the four career adapt-abilities play different roles in adolescent career develop-
ment, hence further refining the career construction theory advanced by Savickas (1997, 2013). The context and culture dependence
of vocational development can explain the fact that career curiosity seemed to bemore stable across the academic year. As Romanian
students have limited active occupational exploration opportunities and are engaged in very specific academic tracks (i.e., theoretical
versus vocational), they actually have little to be curious about and few chances to analyze diverse career paths.

We highlighted relevant gender, type of school, and age differences in career adapt-abilities. In line with our hypothesis
(Hypothesis 1a), at T1 girls had a significant advantage over boys in several career adapt-abilities (i.e., concern, curiosity). Also, the
level of career control decreased more sharply in boys during one academic year. This clear advantage of girls can be interpreted in
terms of the additional effort they invest in their vocational advancement even in adolescence, in order to prepare for a male-
dominated labor market (Skorikov & Vondracek, 2011). As expected (Hypothesis 1b), theoretical school students initially had a
clear advantage over vocational school students, as they were more concerned, curious, and confident about their careers. This can
be linked to differential cross-cultural dynamics in the facilitation of school-to-work transitions, with some cultures offering better
and quicker employment prospects for vocational school graduates (e.g., Switzerland; Hirschi, 2009, 2012), while other cultures,
like the Romanian one, value and offer increased social protection for theoretical school students (e.g., Australia; Creed et al.,
2010). As hypothesized (Hypothesis 1c), in terms of age differences, all four career adapt-abilities had higher levels in middle-to-
late adolescents at onset, indicating a developmental progression in these abilities (Skorikov, 2007), with older students acquiring
higher career adaptability than younger ones.

4.2. Longitudinal development of adolescent vocational identity

Adolescents started the academic year with high levels in the vocational commitment evaluation cycle (i.e., in-depth exploration
and identification with career commitments, Luyckx, Goossens, & Soenens, 2006) and medium-high levels in the commitment
formation cycle (i.e., in-breadth exploration and commitment making, Luyckx et al., 2006). Also, at onset, in the global sample levels
of reconsideration of vocational commitment processes were low. In the span of the academic year adolescents generally experienced
a slight, although statistically significant, decrease in the identity evaluation cycle. This could indicate students' detachment from
active reflection upon current vocational commitments. This global trend was doubled by a small increase in reconsideration of
vocational commitments. Intercept–slope correlations brought forward that adolescents with high initial levels in the identity evalu-
ation cycle reported a steeper decrease as time passed, while those with lower initial reconsideration of commitment (i.e., flexibility,
self-doubt) displayed a sharper increase. This stresses the cultural dimension of vocational development (Bosma & Kunnen, 2008;
Savickas, 2005; Zimmer-Gembeck &Mortimer, 2006) and underscores the fact that in some cultures adolescence can be a time of re-
consideration of vocational commitments. Namely, in cultures like Romania, fluctuating economic conditions and an unstable labor
market offer adolescents reduced access to occupational exploration and limited prospects for occupational integration in the future
(Karaś et al., 2014). Nevertheless, it is worth mentioning that reconsideration of vocational commitments is not necessarily a bad
thing. As Klimstra et al. (2010) also pointed out, temporary increases in reconsideration of identity commitments can be related to
the proximity of normative transitions (i.e., from middle-school to high-school or from high-school to university). In these times
adolescents may reflect more on the validity of their previous identity choices.

We depicted interesting gender, school-type, and to a lesser extent age-group differences in vocational identity processes. At onset
girls displayed higher levels in the vocational commitment evaluation cycle (i.e., high levels of in-depth exploration and identification
with current commitments). We did not detected gender differences in the commitment formation cycle though (i.e., in-breadth
exploration and commitment making). Hence, our hypothesis (Hypothesis 2a) regarding gender differences in the vocational
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exploration and commitment dimensions was partially confirmed. In line with existing studies on identity cycles for other life
domains (Klimstra et al., 2010; Luyckx et al., 2005, 2006) these results indicate that also for the vocational domain girls tend
to allot more resources to actively reflecting upon their present commitments. As expected, at the beginning of the school year, the-
oretical school students had a clear advantage over vocational school students, displaying higher levels in all vocational exploration
and commitment processes (Hypothesis 2b). Additionally, as time passed, in-breadth and in-depth exploration and identification
with current vocational commitments decreased more sharply for vocational school students. This indicates that these students
were more vulnerable to identity confusion, due to the low levels in the commitment formation and evaluation cycles. This trend
can be linked to the reduced prospects for vocational development available for this category of students and also to the negative
social evaluation of vocational high-school studies in the Romanian context (Ghinararu et al., 2012).

Vocational identity processes were more similar across age-groups. For most processes we did not find age-group differences; an
exception was the career self-doubt dimension. Hence, Hypothesis 2c was partially confirmed. The lack of age-group differences for
most vocational identity processes (see Table 4) can be linked to the fact that vocational identity development spans over longer
time periods in adolescence (Skorikov & Vondracek, 2011) and most Romanian youth have very limited work experiences and
continue with university studies after graduation (Karaś et al., 2014). Career self-doubt was an exception though, with younger
students having more doubts about their vocational choices than older ones. The latter displayed a sharper increase in this process
across time. This can be linked to that fact that choice of a high-school in the Romanian school system is done bymeans of a comput-
erized distribution to a very large range of schools, depending on the students' previous grades. Hence, on the one hand, younger
studentsweremore dissatisfiedwith their “choice” at the beginning of the school year. On the other hand, as the school year unfolded,
the older students, who approached the end of their studies, may have gradually started to doubt more what their future holds for
them.

To our knowledge, this is the first longitudinal study that analyzed the dynamics of vocational reconsideration of commitments. In
line with our hypothesis (Hypothesis 2d), the level of vocational self-doubt was significantly higher in boys, vocational school
students, and early-to-middle adolescents. Also, vocational school students reported more career commitment flexibility. Our results
can be linked to the more limited opportunities for career development available to vocational school students in the Romanian
educational system (Ghinararu et al., 2012). Additionally, the developmental trend with boys and younger adolescents showing
less stability in identity work in adolescence mirrored to a certain extent the results of Klimstra et al. (2010) longitudinal study on
educational and interpersonal identity in adolescence. The authors highlighted a curvilinear trend depending on age-group and
gender, with early and middle adolescent boys displaying higher levels of reconsideration of commitment than girls. Future studies
could analyze the dynamics of vocational reconsideration of commitments with more than three data waves and during a longer
time-span, in order to allow for analyses of quadratic and cubic change patterns.

4.3. Longitudinal reciprocal associations between career adaptability and vocational identity

In line with our hypotheses, we highlighted a pattern of reciprocal associations between career adapt-abilities and vocational
identity that was consistent over time (Hypothesis 3a and b). This pattern applied equally to boys and girls, to students from theoret-
ical and vocational schools, and to early-to-middle and middle-to-late adolescents (Hypothesis 3c).

As expected (Hypothesis 3a) career adaptability positively predicted adolescents' ways of dealingwith vocational exploration and
commitment. Adolescents that were more concerned about their careers tended to conduct more in-breadth vocational exploration,
to make stronger career commitments, and to identify more with their current vocational commitments. Career curiosity was posi-
tively linked to both exploration processes; while confidence positively predicted both commitment processes. Hence, the vocational
commitment formation and evaluation cycles (Luyckx et al., 2006) were differentially fueled by specific career adapt-abilities. Both
the commitment formation cycle (i.e., the formation of active commitments) and the commitment evaluation cycle (i.e., the active
evaluation of present commitments)were activated and reinforced by specific career adapt-abilities. This indicates that for vocational
identity both cycles are closely linked to the development of career adaptability in adolescence, hence contributing a growing litera-
ture on the development of career adaptability (e.g., Hirschi, 2009; Savickas & Porfeli, 2012b; Skorikov, 2007) and identity
(e.g., Klimstra et al., 2010; Luyckx et al., 2014) in adolescence.

Commitment and reconsideration of commitment processes predicted career adapt-abilities in time. Vocational commitment-
making positively predicted career concern, control, and confidence; while identification with current commitments positively pre-
dicted career curiosity. It appears that vocational commitment-making had the strongest link to career adaptability. Adolescents
who were certain about a career decision (e.g., entering a specific occupational path) became more involved in preparing for the
future and had greater trust in their abilities, which in turn augmented the level of conviction about this choice. Hypothesis 3b was
partially confirmed: vocational flexibility positively predicted curiosity about and confidence in one's career; while self-doubt
about current commitments was a strong negative predictor for career concern, control, and confidence. This pattern from reconsid-
eration of commitment processes to career adapt-abilities (but not vice-versa) suggested that career adaptability was also driven by
the manner in which adolescents reviewed and changed their vocational commitments. Higher career commitment flexibility and
reduced self-doubt about vocational choices seemed to greatly benefit career adaptability in the long-run. On the one side, it can be
that increased career flexibility in adolescents is a developmental prerequisite for the boundaryless careers (Sullivan & Arthur,
2006) they will construct in the future, preparing them for lifelong occupational adjustment. Namely, the work force of the future
must gradually prepare for multiple changes in types of occupations, geographic locations, or employment patterns (Sullivan &
Arthur, 2006). Therefore, an adequate level of flexibility in vocational commitments, developmentally acquired, could be a necessary
ingredient for the “adapted” employed adult of the future. On the other side, the strong negative relation between commitment self-
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doubt and career adaptability should be further detailed by tapping into protective (e.g., social support, motivation) and risk
(e.g., anxiety) factors (Creed, Fallon, & Hood, 2009; Hirschi, 2009; Pouyaud, Vignoli, Dosnon, & Lallemand, 2012) that could mediate
their link over time. Specifically, it would be useful to investigate the personal characteristics and environment factors that make ad-
olescents more prone to and also those that shield them from experiencing prolonged vocational self-doubt. Such factors can refer to
variables that have already been linked to reconsideration of commitments in other life domains, like personality traits (Luyckx et al.,
2014) or parental support (Beyers & Goossens, 2008).

As hypothesized (Hypothesis 3c), the relations between career adaptability and vocational identity were not moderated by
adolescents' gender, type of school, and age. This finding indicates that at least in the time-frame of our study (i.e., one academic
year) their longitudinal associations transcend these socio-demographic factors. Hence, from an applied standpoint, integration of
vocational identity in the intervention framework proposed by Savickas (2005) for adaptability dimensions could further help adoles-
cents in developing their career competences (i.e., planning, decision-making, exploring, problem solving).

4.4. Strengths, limitations, and suggestions for future research

In linewith existing evidence (Hartung et al., 2005), our study pointed out that the vocational domain is an important life domain
for adolescents, as in one academic year studentswere involved in significant adaptability and identitywork.Hence, froma theoretical
perspective, we brought additional information on how these two core vocational development dimensions fluctuate in a time-frame
that is quite normative for adolescents: a school year. It seems that the “high hopes” (high levels in career adapt-abilities, high levels in
the vocational commitment evaluation cycle) that students had at the beginning of the school year became more moderate as time
passed. Also, they pondered more on their current vocational commitments (i.e., increases in reconsideration of vocational commit-
ments). From an applied perspective, our findings can aid educational interventions aimed at fostering vocational and academic
achievement. Namely, we highlighted the dimensions that were more “vulnerable” to slight decreases or increases across the school
year. These dimensions can be included in classroom-based interventions aimed at strengthening career adaptability and/or vocational
identity.

This study should be considered both in light of its strengths and limitations that might suggest directions for further research.
First, a major strength of the current study was its longitudinal design. In fact, as strongly recommended (e.g., Schwartz, 2005), we
employed a longitudinal design with shorter time intervals (three to four months), which allowed us to analyze career adaptability
and vocational identity in greater detail. However, we analyzed only one academic year. The patterns of linear growth depicted in
the study variables can be linked to students' motivational dynamics across this time frame: students started the new school year
with “high hopes” and gradually, as the year unfolded, became more moderate about their vocational development. Additionally,
the repeated assessments might have also contributed to students' tendency to respond more moderately over time (Little, 2013).
Hence, future studies need to continue monitoring the interplay between career adaptability and vocational identity over a longer
time-frame, covering relevant school-to-university and school-to-work transitions. Second, we investigated career adaptability
dimensions (Savickas & Porfeli, 2012a) and vocational identity processes (Porfeli et al., 2011) directly, hence allowing a fine-
grained longitudinal investigation. Nevertheless, we only employed self-report measures. To address this limitation, future studies
should integrate objective indicators of career outcomes that are relevant for adolescents (e.g., entrance to university) and assess-
ments provided by third parties (e.g., parents, teachers). Third, we explained some variability in developmental patterns of career
adaptability and vocational identity by highlighting gender, school-type, and age differences. However, we did not include ethnic
minorities, which could present distinctive patterns due to differential access to educational and occupational resources. Therefore,
future studies could take into account ethnicity as an additional moderator of adolescent career development.

5. Conclusions

In spite of these limitations, the present study has significant implications for mapping adolescent career development. We shed
more light on the longitudinal trajectories and relations between two core components of adolescent vocational development: career
adaptability and vocational identity. In the course of one academic year these dimensions changed significantly andwere interwoven
in complex prediction patterns. Hence, we brought forward the importance of analyzing together the two meta-competencies of
adaptability and identity in research and practice.

References

Adachi, P., & Willoughby, T. (2015). Interpreting effect sizes when controlling for stability effects in longitudinal autoregressive models: Implications for psychological
science. The European Journal of Developmental Psychology, 12, 116–128.

Beyers, W., & Goossens, L. (2008). Dynamics of perceived parenting and identity formation in late adolescence. Journal of Adolescence, 31, 165–184.
Bollen, K.A. (1989). Structural equations with latent variables. New York: John Wiley & Sons, Inc.
Bosma, H.A., & Kunnen, E.S. (2008). Identity-in-context is not yet identity development-in-context. Journal of Adolescence, 31, 281–289.
Byrne, B.M. (2012). Structural equation modeling with Mplus: Basic concepts, applications, and programming (2nd ed.). New York: Routledge, Taylor & Francis Group.
Creed, P.A., Fallon, T., & Hood, M. (2009). The relationship between career adaptability, person and situation variables, and career concerns in young adults. Journal of

Vocational Behavior, 74, 219–229.
Creed, P.A., Muller, J., & Patton, W. (2003). Leaving high school: The influence and consequences for psychological well-being and career-related confidence. Journal of

Adolescence, 26, 295–311.
Creed, P.A., & Patton, W. (2003). Predicting two components of career maturity in school based adolescents. Journal of Career Development, 29, 277–290.
Creed, P.A., Patton, W., & Hood, M. (2010). Career development and personal functioning differences between work-bound and non-work bound students. Journal of

Vocational Behavior, 76, 37–41.

http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0005
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0005
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0010
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0015
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0020
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0025
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0030
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0030
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0035
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0035
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0045
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0040
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0040


142 O. Negru-Subtirica et al. / Journal of Vocational Behavior 88 (2015) 131–142
Crocetti, E., Rubini, M., &Meeus,W. (2008). Capturing the dynamics of identity formation in various ethnic groups: Development and validation of a three-dimensional
model. Journal of Adolescence, 31, 207–222.

Crocetti, E., Schwartz, S.J., Fermani, A., Klimstra, T., & Meeus, W. (2012). A cross-national study of identity status in Dutch and Italian adolescents: Status distributions
and correlates. European Psychologist, 17, 171–181.

Germeijs, V., Luyckx, K., Notelaers, G., Goossens, L., & Verschueren, K. (2012). Choosing a major in higher education: Profiles of students' decision-making process.
Contemporary Educational Psychology, 37, 229–239.

Ghinararu, C., Alexandru, A., Matei, M., & Pirciog, S. (2012). Romania: VET in Europe — Country report 2012. Available online at http://www.cedefop.europa.eu/en/
publications-and-resources/country-reports/romania-vet-europe-country-report-2012.

Guan, Y., Wang, F., Liu, H., Ji, Y., Jia, X., Fang, Z., et al. (2015). Career-specific parental behaviors, career exploration and career adaptability: A three-wave investigation
among Chinese undergraduates. Journal of Vocational Behavior, 86, 95–103.

Hartung, P.J., Porfeli, E.J., & Vondracek, F.W. (2005). Child vocational development: A review and reconsideration. Journal of Vocational Behavior, 66, 385–419.
Hirschi, A. (2009). Career adaptability development in adolescence:Multiple predictors and effect on sense of power and life satisfaction. Journal of Vocational Behavior,

74, 145–155.
Hirschi, A. (2011). Vocational identity as a mediator of the relationship between core self-evaluations and life and job satisfaction. Applied Psychology: An International

Review, 60, 622–644.
Hirschi, A. (2012). Vocational identity trajectories: Differences in personality and development of well‐being. European Journal of Personality, 26, 2–12.
Karaś, D., Cieciuch, J., Negru, O., & Crocetti, E. (2014). Relationships between identity and well-being in Italian, Polish, and Romanian emerging adults. Social Indicators

Research. http://dx.doi.org/10.1007/s11205-014-0668-9.
Kenny, D.A., Kaniskan, B., & McCoach, D.B. (2014). The performance of RMSEA inmodels with small degrees of freedom. Sociological Methods & Research. http://dx.doi.

org/10.1177/0049124114543236.
Klimstra, T.A., Hale, W.W., III, Raaijmakers, Q.A., Branje, S.J., & Meeus, W.H. (2010). Identity formation in adolescence: Change or stability? Journal of Youth and

Adolescence, 39, 150–162.
Klimstra, T.A., Luyckx, K., Germeijs, V., Meeus, W.H., & Goossens, L. (2012). Personality traits and educational identity formation in late adolescents: Longitudinal

associations and academic progress. Journal of Youth and Adolescence, 41, 346–361.
Little, R.J.A. (1988). A test of missing completely at random for multivariate data with missing values. Journal of the American Statistical Association, 83, 1198–1202.
Little, T.D. (2013). Longitudinal structural equation modeling. New York: Guilford Press.
Luyckx, K., Goossens, L., & Soenens, B. (2006). A developmental contextual perspective on identity construction in emerging adulthood: Change dynamics in

commitment formation and commitment evaluation. Developmental Psychology, 42, 366–380.
Luyckx, K., Goossens, L., Soenens, B., Beyers, W., & Vansteenkiste, M. (2005). Identity statuses based on 4 rather than 2 identity dimensions: Extending and refining

Marcia's paradigm. Journal of Youth and Adolescence, 34, 605–618.
Luyckx, K., Teppers, E., Klimstra, T.A., & Rassart, J. (2014). Identity processes and personality traits and types in adolescence: Directionality of effects and developmental

trajectories. Developmental Psychology, 50, 2144–2153.
Marcia, J.E. (1966). Development and validation of ego-identity status. Journal of Personality and Social Psychology, 3, 551–558.
Meeus, W. (2011). The study of adolescent identity formation. A review of longitudinal research 2000–2010. Journal of Research on Adolescence, 21, 75–94.
Muthén, L.K., & Muthén, B.O. (1998–2012). Mplus user's guide (7th ed.). Los Angeles, CA: Muthén & Muthén.
Porfeli, E.J., Lee, B., Vondracek, F.W., & Weigold, I.K. (2011). A multi-dimensional measure of vocational identity status. Journal of Adolescence, 34, 853–871.
Pouyaud, J., Vignoli, E., Dosnon, O., & Lallemand, N. (2012). Career adapt-abilities scale—France form: Psychometric properties and relationships to anxiety and

motivation. Journal of Vocational Behavior, 80, 692–697.
Savickas, M.L. (1985). Identity in vocational development. Journal of Vocational Behavior, 27, 329–337.
Savickas, M.L. (1997). Career adaptability: An integrative construct for life‐span, life‐space theory. The Career Development Quarterly, 45, 247–259.
Savickas, M.L. (2005). The theory and practice of career construction. In S. Brown, & R.W. Lent (Eds.), Career development and counseling: Putting theory and research to

work (pp. 42–70). New York: John Wiley.
Savickas, M.L. (2011). Career counseling. Washington, DC: American Psychological Association.
Savickas, M.L. (2013). Career construction theory and practice. In R.W. Lent, & S.D. Brown (Eds.), Career development and counseling: Putting theory and research to work

(pp. 147–183) (2nd ed.). Hoboken, New Jersey: John Wiley & Sons.
Savickas, M.L., & Porfeli, E.J. (2012a). Career Adapt-Abilities Scale: Construction, reliability, and measurement equivalence across 13 countries. Journal of Vocational

Behavior, 80, 661–673.
Savickas, M.L., & Porfeli, E.J. (2012b). Career Adapt-Abilities Scale—USA form: Psychometric properties and relation to vocational identity. Journal of Vocational Behavior,

80, 748–753.
Schwartz, S.J. (2005). A new identity for identity research: Recommendations for expanding and refocusing the identity literature. Journal of Adolescent Research, 20,

293–308.
Skorikov, V. (2007). Continuity in adolescent career preparation and its effects on adjustment. Journal of Vocational Behavior, 70, 8–24.
Skorikov, V., & Vondracek, F.W. (1998). Vocational identity development: Its relationship to other identity domains and to overall identity development. Journal of

Career Assessment, 6, 13–35.
Skorikov, V.B., & Vondracek, F.W. (2011). Occupational identity. In S.J. Schwartz, K. Luyckx, & V.L. Vignoles (Eds.), Handbook of identity theory and research

(pp. 693–714). New York: Springer.
Soresi, S., Nota, L., & Ferrari, L. (2012). Career Adapt-Abilities Scale—Italian form: Psychometric properties and relationships to breadth of interests, quality of life, and

perceived barriers. Journal of Vocational Behavior, 80, 705–711.
Stringer, K., Kerpelman, J., & Skorikov, V. (2011). Career preparation: A longitudinal, process-oriented examination. Journal of Vocational Behavior, 79, 158–169.
Stringer, K., Kerpelman, J., & Skorikov, V. (2012). A longitudinal examination of career preparation and adjustment during the transition from high school.

Developmental Psychology, 48, 1343–1354.
Sullivan, S.E., & Arthur, M.B. (2006). The evolution of the boundaryless career concept: Examining physical and psychological mobility. Journal of Vocational Behavior,

69, 19–29.
Vondracek, F.W., Schulenberg, J., Skorikov, V., Gillespie, L.K., &Wahlheim, C. (1995). The relationship of identity status to career indecision during adolescence. Journal

of Adolescence, 18, 17–29.
Wilkins, K. G., Santilli, S., Ferrari, L., Nota, L., Tracey, T. J., & Soresi, S. (2014). The relationship among positive emotional dispositions, career adaptability, and satisfaction

in Italian high school students. Journal of Vocational Behavior, 85, 329–338.
Zimmer-Gembeck, M.J., & Mortimer, J.T. (2006). Adolescent work, vocational development, and education. Review of Educational Research, 76, 537–566.

http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0055
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0055
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0050
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0050
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0060
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0060
http://www.cedefop.europa.eu/en/publications-and-resources/country-reports/romania-vet-europe-country-report-2012
http://www.cedefop.europa.eu/en/publications-and-resources/country-reports/romania-vet-europe-country-report-2012
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0065
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0065
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0070
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0085
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0085
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0080
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0080
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0075
http://dx.doi.org/10.1007/s11205-014-0668-9
http://dx.doi.org/10.1177/0049124114543236
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0100
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0100
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0105
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0105
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0115
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0110
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0120
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0120
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0125
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0125
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0130
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0130
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0135
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0140
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0145
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0150
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0155
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0155
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0160
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0165
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0170
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0170
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0175
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0180
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0180
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0185
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0185
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0190
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0190
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0195
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0195
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0200
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0210
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0210
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0205
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0205
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0215
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0215
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0225
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0220
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0220
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0230
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0230
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0240
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0240
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf9000
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf9000
http://refhub.elsevier.com/S0001-8791(15)00029-9/rf0245

	Developmental trajectories and reciprocal associations between career adaptability and vocational identity: A three-wave lo...
	1.1. Career adaptability
	1.2. Vocational identity
	1.3. Longitudinal links between career adaptability and vocational identity

	2. Methods
	2.1. Participants and procedure
	2.2. Measures
	2.2.1. Career adaptability
	2.2.2. Vocational identity


	3. Results
	3.1. Preliminary analyses
	3.2. Latent growth curve analyses
	3.3. Cross-lagged analyses

	4. Discussion
	4.1. Longitudinal development of adolescent career adaptability
	4.2. Longitudinal development of adolescent vocational identity
	4.3. Longitudinal reciprocal associations between career adaptability and vocational identity
	4.4. Strengths, limitations, and suggestions for future research

	5. Conclusions
	References


