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1. Introduction
PETERE (Preferences for Employment and Training as Elected by REcent graduates) is a

project of the University of Padua that investigated how fresh graduates interact with labour
market to understand how to improve placement policies and support plans. One of the aims of 
the project was the identification of psychological patterns that could help graduates to stand the 
labour market in uncertain times. According to the literature, two sets of psychological variables 
have been identified that can be crucial to achieve academic and professional success. 

The first set was developed within the framework of positive psychology (Seligman & 
Csikszentmihalyi, 2014) and is named “Psychological capital” (PsyCap; Luthans et al., 2007).
PsyCap defines a positive psychological state characterized by feelings of self-efficacy, hope, 
optimism, and resilience. Self-efficacy (or confidence) describes the conviction of having all the 
abilities, motivation, and resources needed to successfully execute a specific task. Hope defines a 
positive motivational state that leads individuals to pursue their own objectives, redirecting, when 
it is necessary, the strategies employed to achieve them. Optimism is the subjective tendency to 
interpret situations and events positively. In the framework of PsyCap, this trait describes the 
propensity to carefully consider both positive and negative events to understand their causes and 
consequences (Youssef & Luthans, 2005). Optimistic individuals build positive expectancies that 
motivate them to persist toward their goals, dealing with difficulties, and reaching success 
(Chemers et al., 2001; Sharpe et al., 2011). The last trait included in PsyCap is resilience, which
defines the ability to “bounce back” from adversity, failure, and uncertainty. 

The second set of psychological variables is locus of control (LoC). It may be internal and
external. The first defines the extent to which individuals perceive strong links between their 
actions and the following results. Individuals with internal LoC feel having control over their own 
fate. Conversely, external LoC defines the inclination to perceive a low control on ones’ fate. 
Individuals with external LoC attribute personal outcomes to external and uncontrollable factors 
(Lefcourt, 2014; Rotter, 1966).

PsyCap and LoC have been extensively related to important work outcomes, including job 
satisfaction, job performance, and organisational commitment (e.g., Avey et al., 2010; 2011;
Hansen et al., 2015; Judge & Bono, 2001). Moreover, these variables have been found to be 
associated with positive academic results, such as high performance and motivation, academic 
satisfaction, inclination to use effective and functional coping strategies, and ability to deal with 
stress (e.g., Clifton et al., 2004; Conti, 2000; Drago et al., 2018; Elias & Loomis, 2002; McKenzie 
& Schweitzer, 2001; Mohamed et al., 2018; Nunn & Nunn, 1993; Snyder et al., 2002). The 
attention towards these variables might be also due to the fact that they are “state-like” variables 
and can be modified through targeted interventions (Luthans et al., 2008; Stanton, 1982).

Scales for measuring PsyCap and LoC exist in the literature. The PsyCap Questionnaire 
(PCQ; Luthans et al., 2007) is meant for workers. As such, it might be inappropriate for assessing 
these traits among fresh graduates who were about to enter the world of work. With respect to 
LoC, there is a scale, called Academic Locus of Control Scale (Trice, 1985) which is intended for 
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students. However, this instrument is founded on a unidimensional conceptualization of LoC, 
which is not supported by research in this field. Levenson (1981), for instance, found that internal 
and external LoC are two distinct dimensions.

Recently, two brief instruments have been appositely developed for measuring PsyCap and 
LoC among fresh graduates: the Academic PsyCap and the LoC scales (Robusto et al., 2019). 
These two scales showed significant relationships with the occupational status of respondents, 
with their entrepreneurial disposition, and with the number of actions taken when they were 
looking for a job. Although the two scales showed satisfactory psychometric properties, there was 
room for some improvement pertaining to the content validity and the length of the six subscales
(i.e., self-efficacy, hope, optimism, resilience, internal LoC, and external LoC). With respect to 
the former, the analysis of the content of the items included in each subscale suggested that they 
did not adequately cover relevant operationalizations of the different psychological variables. 
With respect to the latter, the length of some subscales was too small (e.g., internal LoC subscale 
contained only 3 items). To this purpose, in the present work new items were developed for each 
of the six subscales with the aim of increasing their length and improving the coverage of 
additional relevant operationalizations. 

2. Method

Participants and procedure
To test the functioning of the new scales, a study was conducted on 1105 graduates (Males

36.7%, Mean age = 24.92, SD = 4.66) at the University of Padua. They were surveyed in the
context of the PETERE project within one month after graduation. The survey was administered 
via a CAWI (Computer-Assisted Web-based Interviewing) system. Students from medicine and 
nursing courses were not included in the sample. To analyse the data on the Academic PsyCap 
and LoC scales, the total sample was randomly split into two subsamples including 550 (Males 
35.9%, Mean Age = 25.11, SD = 4.84) and 555 (Males 37.1%, Mean Age = 24.72, SD = 4.47)
participants, respectively.

Measures
A total of 37 items were used to measure the four facets of PsyCap: resilience (11 items, 5 of 

them being new), self-efficacy (9 items, 2 of them being new), optimism (9 items, 2 of them being 
new), and hope (8 items, 2 of them being new). 

To evaluate internal and external LoC, 12 items were used, six for each subscale (3 items of 
internal LoC and 2 items of external LoC being new). 

All items were scored on a four-point Likert scale (from 1 “Completely disagree” to 4
“Completely agree”).

Analytic approach
The factor structure of Academic PsyCap and LoC scales was tested through Exploratory 

Structural Equation Models (ESEMs; Asparouhov & Muthén, 2009) and Confirmatory Factor 
Analyses (CFAs). The ESEMs were run in the first subsample (n = 550) whereas CFAs in the 
second (n = 555). The ESEMs were performed on all the 37 and 12 items of Academic PsyCap 
and LoC scales (defining four and two factors, respectively), and allowed for the identification 
and exclusion of poorly performing items (i.e., items with large cross-loadings or low factor 
loadings on the intended scale). After having removed the items with unsatisfactory performance,
the factor structure of Academic PsyCap and LoC was confirmed through CFAs. ESEMs and 
CFAs were run using the WLSMV estimator (weighted least squares mean and variance-adjusted; 
Muthén & Muthén, 2012); this method is recommended for categorical observed data (e.g., Flora 
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& Curran, 2004; Brown, 2006). The goodness of fit of the models was evaluated by means of 
several fit indices: χ2, root mean square error of approximation (RMSEA), comparative fit index 
(CFI), and standardized root mean square residual (SRMR). A solution fits the data when χ2 is
non-significant (p > .05). Since this statistic is sensitive to sample size, the other fit measures 
were also taken into account in the evaluation of the models. Specifically, CFI indices close to 
.95 (.90 to .95 for reasonable fit), SRMR values less than .08, and RMSEA smaller than .06 
(.06 to .08 for reasonable fit) are indicative of good model fit (Marsh et al., 2004).

Composite reliability was computed to measure the internal consistency of the scales. This 
coefficient is conceptually similar to Cronbach’s α but more accurate and can be easily 
computed in the structural equation modeling framework (Raykov, 2001). Composite 
reliability ranges from 0 to 1. The closer the value to 1, the larger the internal consistency.

3. Results
Academic PsyCap 
Table 1. Factor loadings (λ) from the CFA of the Academic PsyCap scale  
Item λ

Self-efficacy
S1 Usually, when I face a problem, I am able to identify different solutions. 0.726
S2 In difficult situations, I believe I am effective in finding a way out. 0.887
S3 I have the resources to handle even unforeseen situations. 0.729
S4 When I work hard, I can solve even the most difficult problems. 0.655
S9 I am sure I can effectively deal with unexpected events. 0.773
SNew1 I am confident in my abilities to find effective solutions to problems. 0.810

Optimism
O2 I always try to believe that behind every cloud there is a blue sky 0.817
O3 Thinking about my life I expect more negative than positive happenings. (R) 0.570
O5 In critical situations I usually expect them to end at best. 0.600
O8 In general, I always try to see the glass half full. 0.864
ONew1 I'm usually optimistic about the future. 0.844
ONew2 Even in difficult situations, I try to take the best opportunities and the bright side. 0.859

Resilience
R1 Until now, my successes have largely depended on the choices I made. 0.633

R2 The obstacles that I have overcome in my studies have certainly made me stronger and more 
combative. 0.638

R3 I am proud of everything I have achieved by now. 0.708
R8 Having completed my course of study or being in the process of doing so makes me proud. 0.743
RNew1 Usually, in one way or another, I try to overcome difficulties. 0.676

RNew2 I always try to give my best in all the things I do without getting discouraged in the face of 
obstacles. 0.715

Hope
H3 The goals I have achieved so far are due to my determination. 0.822
H5 In general, I plan carefully things to do to achieve my goals. 0.754
H6 I have hard times planning things to do when I have to reach a goal. (R) 0.675
H7 The goals I have achieved so far are due to my planning skills. 0.709
H9 Willpower was key to obtaining an academic degree. 0.742
HNew1 I think I will be able to achieve my current goals by counting on my determination 0.786
Correlations between factors

Optimism / Self-efficacy 0.632
Resilience / Self-efficacy 0.749
Resilience / Optimism 0.650
Hope / Self-efficacy 0.644
Hope / Optimism 0.449
Hope / Resilience 0.883

Note. All factor loadings and correlation coefficients were significant p < .001

The four-factor ESEM run on the 37 items of the Academic PsyCap scale obtained a 
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successful fit. Although χ2 was significant due to sample size (χ2(524) = 1298.107, p .001), the 
other indices satisfied the rules of thumb (RMSEA = .052 [.048, .055]; CFI = .953; SRMR = 
.045).

The inspection of factor loadings, modification indices, and item content suggested excluding 
13 items from the final version of the scale. In particular, one item of the self-efficacy scale was 
excluded since its content was very close to that of another item of the same scale but it was 
characterized by a weaker factor loading. Three items of the optimism scale, one of the resilience 
scale and two items of the hope scale were excluded since they exhibited weak loadings on the 
intended factor. One item of the self-efficacy scale and three items of the resilience scale were 
excluded because they exhibited high cross-loadings. Finally, two items, one from the self-
efficacy scale and the other from the resilience scale, were excluded according to indications of 
modifications indices. The new self-efficacy, optimism, resilience, and hope scales contained 6 
items each, out of which: 1 item of self-efficacy, 2 items of optimism, 2 items of resilience, and 1 
item of hope were new.

The results of the CFA run in the second sample, on the remaining 24 items, are reported in 
Table 1. The model showed an adequate fit: χ2(246) = 930.574, p .001; RMSEA = .071 [.066, 
.076]; CFI = .941; SRMR = .066. Composite reliability was satisfactory for all scales: .89, .83, 
.84, and .79 for self-efficacy, optimism, resilience, and hope, respectively. 

LoC 
The two-factor ESEM run on the 12 items of the LoC scale obtained a successful fit. Despite

χ2 was significant due to sample size (χ2(43) = 182.343, p .001), the other indices were 
satisfactory (RMSEA = .077 [.065, .088]; CFI = .930; SRMR = .054). The inspection of factor 
loadings, modification indices, and item content suggested excluding only two items, one for each 
subscale. In particular, the item of internal LoC was excluded because it did not load on the 
intended factor, whereas the item of external LoC was excluded because it had the lowest loading 
on the factor. The new LoC scales contained 5 items each (2 items of internal LoC and 1 item of 
external LoC were new).

The results of the CFA run in the second sample, on the remaining 10 items, are reported in 
Table 2. The model showed an adequate fit: χ2(41) = 138.393, p .001; RMSEA = .075 [.062, 
.088]; CFI = .940; SRMR = .068. Composite reliability was satisfactory for both scales: .62 and 
.80 for internal and external LoC, respectively.

Table 2. Factor loadings (λ) from the CFA of the LoC scale 
Item λ

Internal LoC
IL1 I think that if I'm serious and prepared I will always find a good work position. 0.713

IL2
Even if it is not always true, I believe there is some relationship between the worth of 
individuals and their income. 0.288

IL4 I think that my academic choice will allow me to have good job opportunities. 0.610
ILNew2 I think I am directly responsible for my choices, my actions, and the results that follow. 0.515

ILNew1
I think that everything I have achieved is exclusively the result of my commitment, my 
skills, and my dedication. 0.326
External LoC

EL1 I think luck and chance are crucial for me to find the "right" job. 0.850
EL2 I think having the right contacts is more important than personal skills to find a good job. 0.540
EL3 I believe luck is crucial for me to obtain a good job position. 0.752
EL5 I think that often good job positions are achieved by completely random factors. 0.647
ELNew1 I’m convinced that against bad luck and doom there is no way out. 0.520
Correlations between factors

Internal LoC/ External LoC -0.241
Note. All factor loadings and correlation coefficients were significant p < .001
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4. Discussion
The two scales for measuring Academic PsyCap and LoC introduced by Robusto et al. (2019) 

have been administered to a new large sample of fresh graduates in order to develop new items 
and evaluate their performance. The new Academic PsyCap scale contained 24 items, 6 for each 
of the four subscales. The new LoC scale contained 10 items, 5 for each of the two subscales. One 
to two items of each subscale were new.

On the whole, the psychometric properties of the new instruments are in line with those of the 
original ones. However, the content validity of the new scales was improved due to the 
introduction of items that investigate additional relevant operationalizations of the psychological 
variables. Moreover, in the new version of the instruments, the subscales were balanced for item 
length: the four Academic PsyCap subscales contained 6 items each, while the two subscales of 
Academic LoC contained 5 items each. This was especially useful for the internal LoC subscale 
that, in the previous version, contained only three items. 
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