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Abstract This paper reports two studies: Study 1 aimed to evaluate respective modified
versions of existing scales of psychological capital (PsyCap) and study engagement (SE),
and to test the reciprocal relationship between PsyCap and SE; Study 2 aimed to test
intrinsic motivation as a mediator between PsyCap and SE. A two-wave cross-lagged
design was adopted in Study 1 with a matched sample of 103 students, with 4 months
apart. With confirmatory factor analyses, the results supported the construct validity of a
higher-order model of PsyCap (PsyCap overall) and of study engagement comprising
dedication, absorption and vigor. Further, the reciprocal relationship between PsyCap and
SE was demonstrated. Results of Study 2 among 100 university students showed that
intrinsic motivation measured at time 2 was a significant mediator between time 1 PsyCap
and time 2 SE.
Keywords Cross-lagged analysis  Psychological capital  Study engagement 
Intrinsic motivation

1 Introduction
In a global economy, most university students face challenges such as an uncertain
economy, globalization of markets, and ever-changing technology. To meet these challenges, it is important to motivate university students to strive for excellence in academic
performance through positive psychological capacities and study engagement (SE) so as to
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seek competitive advantage. Since SE is a predictor of study success (Schaufeli et al.
2002a), information about the drivers of engagement is crucial. In a recent study, Ouweneel et al. (2011) found that the experience of positive emotions predicted students’
future personal resources which subsequently predicted study engagement. Students who
were self-efficacious regarding their study, and who were hopeful and optimistic about
their future, showed highest levels of study engagement. These findings are consistent with
research on psychological capital (PsyCap) in an organizational context (Luthans et al.
2007). PsyCap is a higher-order construct comprising self-efficacy, hope, optimism, and
resilience. In the workplace, PsyCap has been found to be positively related to job satisfaction, job performance and sales (Luthans et al. 2007). Applying work from Luthans and
his coworkers (e.g., Luthans 2002; Luthans and Youssef 2007) to an educational context,
we believe that in order to be able to face the rapidly changing modern society and studylife interface, university students who are future employees also need to cultivate PsyCap.
Yet, to date, there have not been any studies on PsyCap using university student samples,
and it is even rarer in Hong Kong. It is important to investigate whether PsyCap is a
valuable personal resource among Hong Kong university students who are future
employees, because PsyCap could enhance their engagement in studying and increase
students’ academic performance.
The objectives of the study are: to evaluate respective modified versions of existing
scales of PsyCap and SE, and to test the reciprocal relationship between PsyCap and SE
(Study 1); and to examine the mechanism linking PsyCap and SE with intrinsic motivation
as a mediator (Study 2).

2 Theoretical Background
In line with the development of positive psychology (Seligman and Csikszentmihalyi
2000), there has been emerging work on SE in Western societies (Ouweneel et al. 2011;
Salanova et al. 2003; Salanova et al. 2010; Schaufeli et al. 2002a). SE is a concept modeled
after work engagement (Schaufeli et al. 2002b). Work engagement is defined as ‘…a
positive, fulfilling, and work-related state of mind that is characterized by vigor, dedication
and absorption’ (Schaufeli and Bakker 2004, p. 295). Salanova et al. (2010) argued that
students’ core activities can be considered as ‘work’ such as attending lectures, working on
assignments, and studying. Further, like employees, students work toward specific goals
including completion of courses, academic performance, getting a degree, etc. Hence, SE
in this paper is conceptualized as a positive, fulfilling state comprising vigor, dedication,
and absorption in learning. There is a concern that if students are not fully engaged in their
study, their academic performance will be affected. Schaufeli et al. (2002a) found that the
vigor component of SE was positively related to academic performance. In addition,
several other studies have demonstrated that SE and academic performance are positively
related (e.g., Salanova et al. 2003; Salanova et al. 2010).
PsyCap is defined as being ‘‘an individual’s positive psychological state of development
characterized by: (1) having confidence (self-efficacy) to take on and put in the necessary
effort to succeed at challenging tasks; (2) making a positive attribution (optimism) about
succeeding now and in the future; (3) persevering towards goals, and when necessary,
redirecting paths to goals (hope) in order to succeed; and (4) when beset by problems and
adversity, sustaining and bouncing back and even beyond (resiliency) to attain success’’
(Luthans et al. 2007, p.3). According to conservation of resources (COR) theory (Hobfoll
1989), it is unlikely that resources exist in isolation of each other because people try to
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accumulate their resources. COR theory predicts that this accumulation of resources will
result in positive personal outcomes like engagement (Hobfoll 2002). PsyCap can be
viewed as an important personal resource. Personal resources help to attain goals, because
individuals with many resources can better cope with the hindrance demands they face.
Thus PsyCap will help university students meeting the challenges of their study. PsyCap
represents the positive agentic resources individuals possess, which enable them to move
towards flourishing and success (Sweetman and Luthans 2010).
According to Bandura (1997), the most important determinants of the behaviors people
choose to engage in and how much they persevere in their efforts in the face of obstacles
and challenges are ‘‘people’s beliefs in their capabilities to produce desired effects by their
own actions’’ (p. 7). Thus, individuals with high self-efficacy are more willing to spend
additional energy and effort on completing a task or an assignment and hence to be more
involved when studying with high level of absorption.
Optimism is the belief that good things will happen (Scheier and Carver 1985). Thus
optimistic individuals having these self-beliefs expect success when they are presented with a
challenge (Carver and Scheiver 2002). They are quicker to accept challenges, and they engage
in more focused and active coping (Carver and Scheiver 1998). Thus, it is possible that
optimists will be more engaged in their studies through more involvement and more absorption.
Hope was originally conceptualized as ‘a cognitive set that is based on a reciprocalderived sense of successful agency (goal-directed determination) and pathways (planning
to meet goals)’ (Snyder et al. 1991, p. 571). Snyder et al. (2002) summarized that hopeful
thought reflects the belief that one could find pathways to desired goals and become
motivated to use those pathways. Hence, hope enables individuals to direct energy or vigor
wholeheartedly to pursue a goal, and therefore an antecedent of study engagement.
Masten and Reed (2002) referred to resilience as a class of phenomena characterized by
patterns of positive adaptation in the context of significant adversity or risk, and they
argued that resilient individual could thrive through positive adaptation to adversities
encountered. When facing adversities, resilient individuals draw from their psychological
resources to exhibit the vigor of persistence and thus exert behaviors through the motivation path of engaging in the work at hand.

3 Hypotheses
3.1 Relationship Between Psychological Capital and Study Engagement
The argument that PsyCap is a predictive factor of SE could be supported by the JD-R
model in which personal resources are believed to change study demands into challenges
(Bakker and Demerouti 2008). They help one to recover from ‘‘yesterday’s’’ difficulties,
and to be re-motivated, hence to concentrate on, to be dedicated, and get absorbed in one’s
work (Bakker et al. 2008). We believe PsyCap is a new global personal resource in the
model of work engagement (Bakker 2011) which is positively related to SE particularly
when university students are facing great challenge demands.
3.2 Reversed Relationships
Conservation of resources theory also suggests a possible reverse relationship between
PsyCap and SE. In this theory, individuals strive to protect and create resources over time
(Bakker and Demerouti 2008; Hobfoll 2001, 2002). Therefore, engaged students are more
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likely to perform well, then the good outcomes may be viewed as positive feedbacks of
their competence and efforts, hence boosting their PsyCap (resources) through enhancing
their confidence (self-efficacy), making them to expect a brighter future (hope and optimism), or enabling them to endure frustration (resilience). Recent studies provide empirical evidence for a reciprocal relationship between personal resources and engagement
(e.g., Xanthopoulou et al. 2009). For instance, Salanova et al. (2011) found from 100
university students in Spain that efficacy beliefs reciprocally influence activity engagement
indirectly through their impact on positive affect over time. These evidences make us
tentatively postulate that PsyCap and SE could be mutually influencing each other. We
intended to investigate whether university students in Hong Kong with high levels of
PsyCap are more engaged in their studies, or engaged student are more likely to accumulate PsyCap using the COR theory (Hobfoll 2002) and the model of work engagement
(Bakker 2011; Bakker and Demerouti 2008; Bakker and Leiter 2010).
The bidirectional relationship between some factors of PsyCap (self-efficacy and
optimism) and work engagement has been integrated in the JD-R model of work
engagement (Bakker and Demerouti 2008; Bakker and Leiter 2010). This model generalizes that personal resources can impact engagement and then performance, meanwhile
performance and work engagement generally have feedback loops to the resources. This
can be explained by the notion of resource caravans as assumed by COR theory.
Employees working in a resourceful work environment are likely to reinforce their beliefs
in their capabilities and resilience, have more efficacy beliefs, and be more optimistic
about meeting their goals. In other words, positive psychological constructs of PsyCap and
work engagement are mutually reinforcing each other.
Although previous empirical evidence strongly supports the association between PsyCap and work engagement, no direct test has been focused on the reciprocal linkages
between these two core constructs, and research on the relationship between PsyCap and
SE among students is even rarer. One of the very few similar ones was conducted by
Ouweneel et al. (2011). They demonstrated that positive emotions, personal resources, and
SE are reciprocally related among university students in Netherlands.
3.3 Intrinsic Motivation as a Mediator Between PsyCap and SE
Motivation implies the direction and intensity of an individual’s energies or vigor (Maehr
and Meyer 1997). Students with the psychological capacity of PsyCap should know their
goals thus are intrinsically motivated to study/work, and eventually exert more effort.
Intrinsic motivation refers to motivation that is driven by an interest or enjoyment in the
task itself, and exists within the individual rather than relying on any external pressure or
outcome (Amabile et al. 1994; Deci and Ryan 1985). We believe students with high
PsyCap, a high motivational propensity, are more intrinsically motivated and intrinsic
motivation is favorable to engagement (Deci and Ryan 1985). Hence, we expect intrinsic
motivation will be a mediator between PsyCap and SE.
As argued earlier, students with the psychological capacity of PsyCap should focus on
their goals thus is intrinsically motivated to study/work, and eventually exert more effort.
With confidence and positive attribution, higher PsyCap maintains higher level anticipation
of academic performance. This kind of evaluation do affect intrinsic motivation, this can be
explained by Vroom’s (1964) expectancy theory of motivation. Further, in the motivational
path of the JD-R model, the availability of resources may help employees to cope with the
demanding aspects of their work and simultaneously stimulate them to learn and grow in their
work, which may lead to motivation (Bakker and Geurts 2004). Recently, Bakker (2011)

123

Psychological Capital and Study Engagement

983

stated in an overall model of engagement that environmental resources or personal resources
take an intrinsic motivation role because they become more salient and gain their motivational potential when people are confronted with high job demands, which in turn lead to
individuals’ growth, learning, and development. Bakker (2011) also argued that work
engagement is different from motivation. Yet intrinsic motivation has never been measured
in past studies adopting the JD-R model or the model of work engagement. In a university
context, we believe individuals with high personal resource of PsyCap should be intrinsically
motivated when they study due to attraction of the study subject itself, therefore feel more
absorbed, dedicated and full of vigor, and therefore more engaged in study. Based on previous research findings in Western societies, the following hypotheses are formulated:
Hypothesis 1 PsyCap at Time 1 will be a predictor of SE at time 2.
Hypothesis 2 SE at time 1 will be a predictor of PsyCap at time 2.
Hypothesis 3 Intrinsic motivation will be a mediator between PsyCap and SE, in that
intrinsic motivation at time 2 will mediate the relationship between PsyCap at time 1 and
SE at time 2.

4 Study 1: Method
A two-wave cross-lagged design was adopted, PsyCap as well as SE were assessed twice,
with 4 months time lag. Because both PsyCap and SE are state-like, moderate stable
constructs, we considered 4 months interval is appropriate as the cross-lagged effects
between the two constructs are likely to take place meanwhile are not so likely to be altered
within this period.
4.1 Participants and Procedure
Students were invited from a university in Hong Kong to participate. At time 1, 220 questionnaires were distributed and collected before lectures. The researcher introduced the
project purpose and sought their consents to participate. The anonymity and confidentiality
were assured, and they were asked to write a self-identifiable code on the questionnaire cover
for matching purpose. 184 completed ones were received making an 83.64 % response rate.
At time 2, 200 questionnaires were distributed and 146 completed ones were returned
making a response rate of 73.00 %. After matching, we received 103 (33 males, 70
females) matched cases. The lost cases were due to unmatched codes, or a large proportion
of incomplete items. To assess the potential participating biases, we conducted two t-tests
to compare the differences in PsyCap and SE between the matched and unmatched groups
using time 1 data. The results showed that there was no significant difference between
either PsyCap (t = 1.10, df = 182, p = .27, effect size = .16) or SE (t = -.19, df = 182,
p = .85, effect size = .03)
4.2 Measures
4.2.1 Psychological Capital
Luthans et al. (2007) developed a 24-item measure of PsyCap (PCQ) with each subscale
having 6 items. We did not use the original PCQ in the present study because the reliability
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of its optimism and resilience scales are not that high (from .66 to .72). We therefore chose
Siu’s et al. (2009) 9-item resilience measure which showed higher reliability in Chinese
samples. We only selected 4 items which are similar to the items used by Luthans et al.
(2007). A sample item is: ‘‘In really difficult situations, I feel able to respond in positive
ways’’. We adapted a Western optimism scale (Scheier et al. 1994) for our measure but we
only chose the 4 positive items. We excluded the negative wording items because negative
wording items often produce artificial factors (Podsakoff et al. 2003) and Chinese are more
confused by negative items (Siu 2002). A sample item is: ‘‘I am always optimistic about
my future’’. Further, in line with Luthans’ et al. (2007) proposal of having same number of
items for each factor of PsyCap so as to achieve equal weight, we also selected four items
of Snyder’s et al. hope scale. A sample item is: ‘‘There are lots of ways around any
problem’’. Finally, we extracted four items from the Generalized Self-efficacy Scale
(Schwarzer et al. 1997) to measure self-efficacy, which has previously been studied with
work engagement (Xanthopoulou et al. 2009), and that were validated in Chinese university students (Schwarzer et al. 1997). A sample item is: ‘‘I am confident that I could deal
efficiently with unexpected events’’. All of the items were translated into Chinese by a
back translation method (Brislin 1980). We adopted a six-point Likert-type response scale
ranging from 1 (strongly disagree) to 6 (strongly agree). The Cronbach’s alphas for
resilience, optimism, hope, self-efficacy, and the PsyCap overall were .81, .88, .81, .83 and
.91 in time 1, and .82, .93, .88, .90 and .95 in time 2 respectively.
4.2.2 Study Engagement
A recent study using undergraduates in China demonstrated the validity of the Utrecht SE
Scale, with items referring to work or job replaced by studies or class (Zhang et al. 2007). The
short Chinese version (9 items) of Utrecht Work Engagement Scale was also adapted (Lu et al.
2011; Schaufeli et al. 2006) because it has sound face validity and psychometric properties.
Each of the three subscales of vigor, dedication, and absorption consisted of 3 items. The
referent was only changed from ‘work’ to ‘study’ in our measure. Sample items are: ‘‘When I
study, I feel like I am bursting with energy’’; ‘‘When I get up in the morning, I feel like going to
class’’; and ‘‘I can get carried away by my studies’’. A 7-point rating scale ranging from 0
(never) to 6 (always) was employed. The Cronbach’s alphas for vigor, dedication and
absorption were .80, .84 and .69 in time 1, and .82, .90 and .74 in time 2 respectively.
4.3 Data Analysis
We tested the construct validity of PsyCap empirically with confirmatory factor analysis
(CFA). We first tested a one-order, four correlated factors model in which four latent
variables represented each of the four sub-constructs of PsyCap. Next, we compared this
model with a series of nested models in which each two of the four sub-constructs were
merged (consequently 6 models),and then a one-factor global model. Finally, we compared
the one-order model with a higher-order model in which a core factor (i.e. PsyCap overall)
representing the four sub-constructs. All of these analyses were separately conducted using
the time 1 and time 2 data. Similar CFA was also conducted on SE.
We used parceling strategy in the models testing the relationship between PsyCap and
SE. Parceling is commonly used when small sample is recruited (e.g., N = 103 in our
study) in order to reduce the sample size/item ratio so that the estimates of parameters
would be more accurate (Hau and Marsh 2004; Little et al. 2002). Specifically, we created
four manifested variables representing resilience, hope, optimism, and self-efficacy using
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the mean of their respective four item scores as the indicators of the latent variable—
PsyCap (both in time 1 and time 2). Similarly, SE was indicated by three manifested
variables by calculating the mean score of the respective three items of vigor, dedication,
and absorption.
5 Study 1: Results
5.1 Descriptive Statistics
The means, SDs, and alphas of dimensions of PsyCap, SE, as well as the overall PsyCap
and SE at time 1 and time 2 are presented in Table 1. Table 2 presents the correlations
among these variables for time 1 and time 2.
5.2 Confirmatory Factor Analysis
The model fit information and the Chi square test results of model comparison of CFA of
PsyCap are presented in Table 3. We can first see that the one-order, four factors model fits
both time 1 and time 2 data quite perfectly. Further, all the three-factor models were less fit
than the four factors model as the Chi square change became significant. These results
indicate that any of the four factors is distinct from each of the other three. When all the
four factors were merged into a single factor, the model fit became even worse. Finally, the
higher-order model of PsyCap was supported. In both time 1 and time 2, the higher-order
model fits the data well (time 1: v2 = 176.19, df = 100, p \ .001, TLI = .90 CFI = .92,
SRMR = .060; time 2: v2 = 166.61, df = 100, p \ .001, TLI = .94 CFI = .95,
SRMR = .050). Model comparisons showed equal excellence of fitness between the
higher-order model and the first-order model. In both times, the model fit indices (TLI,
CFI, SRMR) kept nearly unchanged. According to Cheung and Rensvold’s (2002), the
cutoff level for model fit comparisons that showing a change in CFI B .010 would indicate
a non-significant difference, our results thus show that the higher-order model of PsyCap
fits as good as the one-order model (time 1: DCFI = .000; time 2: DCFI = .000). In terms
of the Chi square change, in time 1, it was insignificant, and in time 2, it was small (Dv22 =
6.98 although it exhibited a significance at .05 level.
Table 1 Means, SD and alphas of main variables in Study 1
Variables (number of items)

Time 1

Time 2

Mean

SD

PsyCap (16)

63.35

11.48

Resiliency (4)

14.36

3.33

Alphas

Mean

SD

Alphas

.91

64.33

13.38

.95

.81

14.84

3.40

.82

Optimism (4)

16.57

4.05

.88

16.64

4.43

.93

Hope (4)

16.96

2.83

.81

16.75

3.56

.88

Self-efficacy (4)

15.46

3.11

.83

16.11

3.67

.90

Study engagement (9)

27.90

8.42

.90

28.82

9.44

.93

Vigor (3)

8.65

3.03

.80

9.00

3.45

.82

Dedication (3)

10.32

3.02

.84

10.45

3.45

.90

Absorption (3)

8.93

3.28

.69

9.37

3.33

.74

PsyCap psychological capital
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.86**

.85**

.68**

.62**

.60**

.61**

.60**

.41**

.38**

.33**

.41**

.42**

.42**

.35**

.38**

Hope T1

Self-efficacy T1

PsyCap T2

Resiliency T2

Optimism T2

Hope T2

Self-efficacy T2

SE T1

Vigor T1

Dedication T1

Absorption T1

SE T2

Vigor T2

Dedication T2

Absorption T2

.39**

.33**

.38**

.40**

.34**

.28**

.34**

.35**

.54**

.52**

.49**

.62**

.61**

.66**

.66**

.65**

1

2

.28**

.29**

.331**

.33**

.33**

.27**

.31**

.34**

.47**

.51**

.65**

.46**

.59**

.63**

.68**

1

3

.38**

.36**

.44**

.43**

.41**

.36**

.41**

.44**

.52**

.61**

.51**

.57**

.62**

.65**

1

4

.29**

.24*

.30**

.30**

.35**

.24*

.25**

.31**

.57**

.48**

.39**

.49**

.53**

1

5

.48**

.41**

.51**

.51**

.45**

.27**

.42**

.42**

.89**

.89**

.90**

.87**

1

6

.42**

.35**

.46**

.45**

.35**

.27**

.38**

.37**

.71**

.68**

.73**

1

7

** p \ .01, *** p \ .001

PsyCap psychological capital, SE study engagement, T1 time 1, T2 time 2

.86**

.88**

Optimism T1

1

PsyCap T1

Resiliency T1

1

Variables

Table 2 Correlations between PsyCap and SE in Study 1

.40**

.37**

.48**

.46**

.37**

.20*

.40**

.35**

.69**

.71**

1

8

.49**

.41**

.47**

.50**

.45**

.30**

.37**

.41**

.78**

1

9

.39**

.31**

.41**

.40**

.43**

.21*

.33**

.36**

1

10

.47**

.52**

.47**

.53**

.88**

.90**

.93**

1

11

.41**

.48**

.51**

.51**

.75**

.76**

1

12

.40**

.51**

.40**

.47**

.64**

1

13

.45**

.41**

.35**

.44**

1

14

.91**

.92**

.93**

1

15

.78**

.78**

1

16

.75**

1

17

1

18
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Table 3 CFA of PsyCap in Study 1
v2

Model of PsyCap

df

P

TLI

CFI

SRMR

Dv2(df)

One order, four-factor
model

Time 1

175.91

98

.00

.90

.92

.06

Time 2

159.63

98

.00

.94

.95

.05

Merge self-efficacy
and resiliency

Time 1

203.16

101

.00

.87

.89

.07

27.26*** (3)

Time 2

207.43

101

.00

.90

.92

.06

47.80*** (3)

Merge self-efficacy
and optimism

Time 1

228.61

101

.00

.84

.86

.07

52.71*** (3)

Time 2

269.65

101

.00

.85

.87

.07

11.02*** (3)

Merge self-efficacy
and hope

Time 1

207.17

101

.00

.86

.89

.07

31.27*** (3)

Time 2

188.19

101

.00

.92

.93

.05

28.56*** (3)

Merge resiliency and
optimism

Time 1

216.15

101

.00

.85

.88

.07

40.25*** (3)

Time 2

198.22

101

.00

.91

.93

.06

38.59*** (3)

Merge resiliency and
hope

Time 1

191.65

101

.00

.88

.90

.07

15.75*** (3)

Time 2

198.18

101

.00

.91

.93

.07

38.55*** (3)

Merge optimism and
hope

Time 1

21.99

101

.00

.86

.88

.07

35.09 (3)

Time 2

245.77

101

.00

.87

.89

.07

86.14*** (3)

One-factor model

Time 1

268.91

104

.00

.80

.82

.08

93.01*** (6)

Time 2

323.63

104

.00

.80

.83

.07

164.00*** (6)

Second order model

Time 1

176.19

100

.00

.90

.92

.06

Time 2

166.61

100

.00

.94

.95

.05

–
–

.28 (p = .87) (2)
6.98* (2)

v2 chi square, df degree of freedom, CFI comparative fit index, TLI tucker lewis index, SRMR standardized
root mean square residual
*** p \ .001, * p \ .05

For SE, the higher order model fits data quite well (time 1: v2 = 45.68, df = 24,
p \ .001, TLI = .93 CFI = .96, SRMR = .051; time 2: v2 = 58.07, df = 24, p \ .001,
TLI = .92 CFI = .95, SRMR = .051). The fitness decreased significantly when the three
factors were replaced by a single factor (time 1: Dv22 ¼ 10:19, p \ .01; time 2:
Dv22 ¼ 23:36, p \ .001).
5.3 Testing the Relationship Between PsyCap and SE
We first set directive path from both time 1 PsyCap and time 1 SE to both time 2 PsyCap
and time 2 SE so as to specify a reciprocal model (see Fig. 1). The reciprocal model fits
data very well (v2 = 75.36, df = 65, p = .18, TLI = .99 CFI = .99, SRMR = .045), and
both paths from time 1 PsyCap to time 2 SE and from time 1 SE to time 2 PsyCap were
significant (see Fig. 1). These findings suggest a reciprocal relationship between PsyCap
and SE. We then compared the reciprocal model with two ‘unilateral’ models which set
path from time 1 SE to time 2 PsyCap to be zero (M2), or set path from time 1 PsyCap to
time 2 SE to be zero (M3), while kept other parts the same as the reciprocal model. The
results show that both M2 and M3 fit significantly worse than the reciprocal model
(M2 : Dv21 ¼ 3:98, p \ .05; M3 : Dv21 ¼ 7:86, p \ .01). In the reciprocal model, though
both were significant, the path coefficient from time 1 PsyCap to time 2 SE was higher than
from time 1 SE to time 2 PsyCap (see Fig. 1). At the final stage, we compared the
reciprocal model to a model which set the two paths (from time 1 PsyCap to time 2 SE, and
from time 1 SE to time 2 PsyCap) as equal. We found that this constrain did not change the
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fit of the model to the data (Dv21 ¼ 1:65, p = .20), implying that the effect of PsyCap on
SE is equivalent to the effect of SE on PsyCap. Thus, both H1 and H2 are fully supported.

6 Study 1: Discussion
One of the purposes of Study 1 was to evaluate respective modified versions of existing
scales of PsyCap and SE. The results demonstrated the reliability and validity of the two
scales. Another purpose of Study 1 was to test the reciprocal relationship between PsyCap
overall and core factor SE. The results obtained from a series of cross-lagged panel
analyses confirm this hypothesized reciprocal relationship in a sample of university students in Hong Kong. With validated measures of PsyCap and SE, and by adopting a
2-wave design, our study has demonstrated the empirical evidence of a reciprocal relationship between these two constructs. Both the influence from time 1 PsyCap to time 2 SE
and the influence from time 1 SE to time 2 PsyCap were significant, and the effects were
statistically equal to each other. These results corroborate previous findings by Xanthopoulou et al. (2009) and Ouweneel et al. (2011).

7 Study 2: Method
7.1 Participants and Procedures
Students were recruited from the same university in Hong Kong as in Study 1. Similar
procedures were conducted as in Study 1 We distributed 200 questionnaires and received
182 completed ones making a 91.00 % response rate. At time 2, 182 questionnaires
measuring intrinsic motivation and SE were distributed and 129 completed (23 males, 102
females, 4 unidentified) ones were returned making a response rate of 70.88 %. However,
only 100 completed ones could be matched.
7.2 Measures
We adopted same measures for PsyCap and SE as used in study 1. The alpha for PsyCap
was 0.93 for time 1 and that for SE was 0.93. With this sample, again, the high-order model
of PsyCap was also supported with good fit indexes (v2 = 154.87, df = 100, p \ .001,
TLI = .89 CFI = .96, SRMR = .041) which differed non-significantly from the oneorder, four factors model (Dv22 ¼ 1:92, p = .38).

.63***

PsyCap T1

PsyCap T2

.30**
.18*
SE T1

.40***

SE T2

Fig. 1 A cross-lagged model of PsyCap and SE in Study 1. PsyCap psychological capital, SE study
engagement, T1 time 1, T2 = time 2. Standardized coefficients are presented *p \ .05, **p \ .01,
***p \ .001
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7.2.1 Intrinsic Motivation
The 15 items that assess the degree to which respondents enjoy the challenge of the work at
hand in the Work Preference Inventory (Amabile et al. 1994) was used. Sample items are:
‘‘I enjoy tackling problem that are completely new to me’’; and ‘‘It is important for me to
be able to do what I most enjoy’’. A four-point scale ranging from 1 (never or almost never
true of you) to 4 (always or almost always true of you) was adopted. The items were
translated into Chinese using a back translation method (Brislin 1980). The alpha was 0.84.

8 Study 2: Results
The means, SD and correlations among main variables are depicted in Table 4. Time 1
PsyCap was positively correlated with Time 2 intrinsic motivation but moderately correlated with Time 2 SE. Further, intrinsic motivation was positively correlated with SE.
8.1 Testing Mediating Effect of Intrinsic Motivation
We used SEM with bootstrapping to test whether the significant pathways running between
PsyCap at T1 and SE at T2 through intrinsic motivation at T2. Before that, we again
constructed items parcels for each latent variable in the models given our relatively small
sample. Similarly as in Study 1, we created four manifested variables representing resilience, hope, optimism, and self-efficacy as the indicators of the latent variable—PsyCap at
T2. SE was indicated by three manifested variables by calculating the mean score of vigor,
dedication, and absorption. Last we randomly created three parcels of items for intrinsic
motivation at T2.
Bootstrapping is a statistical re-sampling method that estimates the parameters of a
model and their standard errors strictly from the sample (Preacher and Hayes 2004). We
extracted new samples (with replacement) from our sample 2,000 times and calculated all
direct and indirect estimates of the hypothesized model. Bootstrapping computes more
accurate confidence intervals (CI) of indirect effects (x ? m ? y) than the more commonly used methods, such as the causal steps strategy (Baron and Kenny 1986), as it does
not impose the assumption that the sampling distribution is normal (Preacher and Hayes
2004). This is especially relevant for indirect effects, as these have distributions that are
skewed away from zero (Shrout and Bolger 2002). The null hypothesis, which states that x
does not have an indirect effect on y via m, is rejected when the entire CI with 95 %
confidence level lies above or below zero.

Table 4 Means, SD, and correlations of the main variables in Study 2
Variables

M

SD

1

1. Time 1 PsyCap

62.19

9.85

(.93)

2. Time 2 intrinsic motivation

41.18

5.64

.27**

3. Time 2 study engagement

24.48

9.13

.41*

2

3

(.93)
.40**

(.84)

Cronbach’s alphas are in parentheses on the diagonal
PsyCap psychological capital
* p \ .05, ** p \ .01
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.33**
PsyCap T1

SE T2

.41***

.42***
IM T2

Fig. 2 The proposed mediation model in Study 2. PsyCap psychological capital, IM intrinsic motivation,
SE study engagement, T1 time 1, T2 time 2. Standardized coefficients are presented **p \ .01, ***p \ .001

Figure 2 depicts the structural model linking PsyCap T1 to SE T2 through the intrinsic
motivation T2. All hypothesized pathways were significant and the model showed a good
fit to the data (v2 = 69.25, df = 32, TLI = .91, CFI = .93, SRMR = .071). In line with
our expectations, PsyCap at T1 was positively related to intrinsic motivation at T2
(b = .41, p \ .001). Further, while controlling for the direct effect of PsyCap at T1 on SE
at T2 (b = .33, p \ .01), we found that intrinsic motivation at T2 was positively related to
SE at T2 (b = .42, p \ .001). The bootstrap analyses confirmed that the pathways running
from T1 PsyCap to T2 SE through intrinsic motivation at T2 (bootstrap estimate = .35,
SE= .19, lower CI = .12, higher CI = .86, p \ .01). Those results support Hypothesis 3.
We also tested if intrinsic motivation mediated the relationship between the separate
components of resilience, optimism, hope, self-efficacy on the one hand, and SE on the
other hand. The bootstrapping results showed that the mediating role of intrinsic motivation was supported for resilience (bootstrap estimate = .14, SE = .08, lower CI = .02,
higher CI = .33, p \ .05), hope (bootstrap estimate = .17, SE = .08, lower CI = .06,
higher CI = .38, p \ .01) and self-efficacy (bootstrap estimate = .16, SE = .09, lower
CI = .04, higher CI = .40, p \ .01), but not for optimism (bootstrap estimate = .13,
SE = .09, lower CI = -.02, higher CI = .37, p = .075).

9 Study 2: Discussion
The purpose of Study 2 was to reveal the underlying mechanism between PsyCap and SE
by testing the mediating role of intrinsic motivation. The results revealed the partial
mediation effect of intrinsic motivation on the relationship between PsyCap and SE. This
can be explained by the nature of PsyCap which is a high motivational propensity (Luthans
et al. 2007). Individuals who were intrinsically motivated should study due to sheer fascination for the study subject, rather than simply because of its outcomes (Deci and Ryan
1985), hence they were more engaged in study. Our results can provide explanation of why
the student engagement instrument validated by Appleton et al. (2006) was unrelated to
extrinsic motivation. Nevertheless, as the mediation by intrinsic motivation is not as strong
and clear as it should be, there might be a possibility that a part of the total effect of
PsyCap on SE might be grade-oriented, and hence mediated by extrinsic motivation.

10 General Discussion
It seems that the reciprocal relationship between PsyCap and SE is universal. We regard
COR theory (Hobfoll 2002) is appropriate to provide useful interpretations for the reversed
influence of SE on PsyCap as found in Study 1. COR theory emphasizes a cognition

123

Psychological Capital and Study Engagement

991

focused interpretation. The feedback effect of SE on broadening personal resources could
further enhance this construct’s added value to theories in personality and in the field of
educational psychology. This is also in line with the Demands-Resources model of
engagement (Bakker 2011; Bakker and Demerouti 2008). We found student engagement
and intrinsic motivation were separate construct and intrinsic motivation was a predictor of
SE from Study 2. In sum, the relationship between PsyCap and SE is reciprocal among
university students, and intrinsic motivation is a mediator between PsyCap and SE.
10.1 Theoretical Contributions
Our empirical findings corroborate the specific part of Bakker and Demerouti’s (2008)
integrative JD-R model of work engagement therefore contributing to the expansion of
work engagement theory to student samples. As argued earlier, the underlying mechanism
between PsyCap and work engagement has not been explored much, and that between
PsyCap and SE is even rarer. The present study has therefore made contribution to the field
by drawing an attention on the role of intrinsic motivation in the study processes. Furthermore, in both studies 1 and 2, we compared the second order model and the one order
model by vigorous tests, providing good validation evidence showing that PsyCap is a
higher-order core construct and a greater resource than the four psychological resources.
In sum, our studies have several theoretical contributions: first, by testing the relationship between PsyCap and SE, our findings have expanded research literature in PsyCap, developing theories in positive psychology. Second, conducting an exploratory study
to examine the mediating role of intrinsic motivation between PsyCap and SE will provide
evidence enriching and expanding the JD-R model. Third, our study has contributed to the
literature by empirically testing whether intrinsic motivation is a mediator of the relationship between PsyCap and SE. This mediating relationship has not been explored much
in previous PsyCap studies.
10.2 Practical Implications
Like previous studies (e.g., Appleton et al. 2006), the developed and validated respective
measure of PsyCap and SE can be used by university administrators and teaching staff in
all universities in Hong Kong to assess them as learning outcomes so as to improve
students’ learning processes. Furthermore, employers can use these measures for assessment, selection and training in Hong Kong and in other Chinese settings. In the current
study, we used an occupation-free sample—university students who will join the workforce
after graduation in a year or two, hence it has a wider generalizability to future employees
who will work in more variety of occupations.

11 Limitations and Future Direction
Although the two-wave cross-lagged design of Study 1 alleviates the weakness of common
method variance (Podsakoff et al. 2003), it also has limitations. Firstly, the self-report
nature of our data cannot entirely avoid the risk of common method bias which may inflate
the correlations between the variables. Second, a cross-lagged design cannot offer definite
evidence for causality; especially when the relationship between the two examined constructs is reciprocal, a third variable may cause both constructs’ covariance. Fourth, in
Study 2 we did not measure all the variables at each time point, which do not allow us to
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test the mediating effect using more rigorous method. Finally, having small sample sizes
for both studies is also a possible limitation. These findings pave the path for future studies
to further elaborate the process of how PsyCap and SE influence each other among
employees in the workplace in Western and Chinese societies.
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