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Abstract

The revised vocational outcome expectations scale measures the expected outcomes of an individual while pursuing a goal. The original
Likert scale-based response categories of this tool are increased from four to five by including the neutral option. The tool is validated on
a fresh population of high school students belonging to the North Eastern state of Tripura, India, using the Network Psychometrics ap-
proach appropriate for the ordinal data type. The purpose was to improve the quality of the responses obtained from the tool, enhance its
psychometric robustness by validating it through a network approach, and increase its cross-cultural validity over a fresh population in a
novel context. Data was collected through a stratified random sampling technique from schools representing all eight districts of the
Tripura state. The sample size was 568 secondary school students (Boys = 286, Girls = 282). Data analysis was conducted using appro-
priate packages in R ver. 4.4.2. Exploratory graph analysis revealed a single cluster of the construct, consistent with previous studies,
with all nodes displaying robust structural-al consistency of 0.938 within the cluster. Rationale for accepting the estimates of ordinal
confirmatory factor analysis, like CFI robust, srmr_bentler, tli. robust and RMSEA. robust, as obtained in this study, is provided along
with the statistical details related to the regularized network structure, centrality indices, and edge-weight accuracy. The CS-coefficient is
found to be 0.362, indicating acceptable stability of the network. The revised vocational outcome expectations scale is found to be a ro-
bust instrument among the population of secondary school students.

Keywords: Network Psychometrics; Social Cognitive Career Theory,; Secondary School Students; Vocational Outcome Expectations; Vocational Outcome
Expectations Scale.

1. Introduction

The high secondary phase of school education is critical in many aspects for the adolescents transiting from school to adulthood, and
especially in the context of moving towards joining the workforce of a nation (Skorikov& Vondracek, 2011; Sung & Connor, 2017). A
school is the standard social institution where students not only develop their academic identity, but also work on their formative career-
related identity, since one of the primary objectives of the school is to prepare students for their future careers through education. In fact,
educational and vocational commitments of adolescents feed each other (Negru-Subtirica, Pop, 2017; Negru-Subtirica, Pop &Crocetti,
2017). Owing to its inherently significant nature, adolescence and students belonging to this age group must be the subjects of research in
any progressive society. The endeavors in this context can be directed towards making vocational counseling of the adolescent students
more scientific and in coherence with the students’ educational interests.

One of the vital vocational psychology research variables that plays an important role in the career development of adolescents and
young adults is vocational outcome expectations (Vela et al., 2018; Yeh & Borrero, 2012). According to Ali, McWhirter& Chronister
(2005), it is rooted in Social Cognitive Theory (Bandura, 1986) and Social Cognitive Career Theory (Lent, Brown & Hackett, 1994)
refers to it as “the individuals’ expected outcomes when pursuing goals” (Fouad & Guillen, 2006). This variable plays its role in career
development by influencing the career-related decisions and their related behaviors in the individuals (McWhirter, Rasheed & Crothers,
2000), and consequently, the efforts should be focused towards those groups and students who struggle the most with career decisions
and behaviors because they hail from the marginalized sections, like economically backward regions.

From the perspective of geographical psychology, personality traits of individuals vary from one region to another because of local tradi-
tions, culture, and economic conditions. These regional traits are related to important factors like health, politics, and the economy. So,
the economic environment and physical geography of a region can help shape the personality traits of its people (Rentfrow et al., 2015).
Also, individuals of specific personality traits cluster in certain regions depending on the economic growth prospects of such regions
(Garretsen et al., 2019). As a result, the economic backwardness of a region necessitates the placing of efforts to improve the vocational
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psychological status of the region’s adolescents further. Hence, measurement of variables like vocational outcome expectations is of very
high relevance not only to psychologists and vocational counselors, but also to teachers and school administrators.

The 12-item revised vocational outcome expectations scale (McWhirter et al., 2000; Metheny and McWhirter, 2013) is one of the widely
used measures of vocational outcome expectations, with its responses recorded in a four-point Likert scaleranging from strongly agree (4)
to strongly disagree (1). The selection of an effective Likert scale’s options is an important decision to make because it directly influ-
ences the adequate and accurate capturing of the essence of a construct and in providing sensible data, especially in survey-based re-
search. These response options must be of a balanced range reflecting the subject’s opinions and attitudes in varying degrees. A balanced
scale must provide its respondents the opportunity to not only express positive and negative sentiments towards the statement of the item,
but also remain neutral if the need be. The inclusion of a neutral option provides a symmetrical range on its both sides, reduces response
bias, and also increases the reliability of the collected data. Though the options can vary from four to seven points, a typical Likert scale
is structured with five points, ranging from strongly agree (5) to strongly disagree (1), with the neutral option representing the score of 3.
Also, the decision of selecting the options in a Likert scale in a balanced manner must be based on ensuring the requirement to capture
enough detailed data and keeping the respondent fatigue in check (Koo and Yang, 2025).

Based on the above-discussed rationale, the present study involved the inclusion of the neutral option into the four-point Likert scale
structure of the revised vocational outcome expectations scale, making it a five-point Likert scale. There are several studies mentioned in
the literature which reported that inclusion of options above three categories, generally improve the psychometric properties of the scale
(Preston and Colman 2000; Weng 2004; Lee &Pack, 2014; Finn, Ben-Porath, &Tellegen, 2015; Alwin, Baumgartner, & Beattie 2018;
Simms, et al., 2019) with such a benefit reducing when the categories are raised above seven (Lozano, Gargia-Cueto, & Muniz, 2008).
The rise in the number of options can aid in capturing the finer differences subjects have while expressing their opinions or attitudes, and
also can increase the sensitivity of the tool (Beckstead, 2014).

Kankaras and Capechhi (2025) found that inclusion of a midpoint like neutral in the response options improves the psychometric proper-
ties of the scale, and unlike the general perception that the neutral option is used in an invalid manner by the respondents due to their
fatigue or to be socially desirable, this study reported that most of the subjects validly use the neutral category. The psychometric proper-
ties like total variance explained, reliability level, and eigenvalue rise the most when a psychological scale is of a five-point Likert scale,
in comparison to four, six, or seven-point Likert scale (Tekin et al., 2024). Mariano et al. (2024a) reported that the option neutral is a
common place and aids in meaningful expression of opinions and attitudes, at least in the school climate domain. They also found that
neutral is not an option of choice for the respondents in the face of situations like inadequate information on the topic, indifference, or
indecision while replying. They finally suggested inclusion of a neutral option to an already existing four-point Likert scale, to enhance
the accuracy of the subject’s sentiments and to get better results from the revised tool. Mariano et al. (2024b) also found that there exists
a substantial segment of population during survey research which prefer the presence of a neutral response in the scale and its presence is
not a representation of any default response category towards the early completion of the data filling or an option meant for selection in
case of unsure or non-applicable responses as communicated byKulas, et al. (2008).

According to Smith (2010) cultural considerations also play an important role in the selection of responses of Likert scales. While there
are certain cultures where the native subjects show a preference to select extreme categories, there are other cultures that show a tenden-
cy to select neutral options as well (Chen et al., 1995).

For ensuring cross-cultural structural validity, the revised vocational outcome expectations scale required revalidation in a fresh popula-
tion, language, and context, in line with the recommendations of Niles and Harris-Bowlsby (2016). Since the data obtained from a Likert
scale based instrument is actually of ordinal data type, the approach of network psychometrics (Constantini et al., 2014), was chosen to
validate the revised scale (Johal&Rhemtulla, 2023) with the Weighted Least Squares Mean and Variance Adjusted (WLSMYV) estimator
applied in place of the Maximum Likelihood (ML) estimator for conducting ordinal data appropriate confirmatory factor analysis (Li,
2016). To learn the basics of network psychometrics, its merits over traditional psychological scale validation techniques like Explorato-
ry factor analysis and Confirmatory factor analysis, and its limitations, the research papers by Borsboom et al. (2021) and Qian et al.
(2025) can be studied.

By increasing the response category of the revised vocational outcome expectations scale from four to five, through the inclusion of a
neutral option, and by validating it on a fresh population of secondary school students in the Indian context, using a network psychomet-
rics approach, the researchers intended to enhance the scale’s cross-cultural and structural validity. The next section of the paper discuss-
es the research design of the study for collecting the data.

2. Methodology

2.1. Population

The justification for selecting the high secondary school students as the population of this study is that adolescent students of Tripura,
India, belong to an economically backward northeastern state. According to the latest report of Economic Review (2023-24), released by
the Directorate of Economics and Statistics, Government of Tripura, India, the state has a mainly agrarian economy, with over 44% of its
people depending on farming and related work for their livelihood. However, cultivable land is limited due to the large forest areas. Be-
cause of the state’s geographic isolation, it has poor infrastructure, making industrial development slow. As a result, only the unor-
ganized sector dominates the economy. In the context of Tripura, the personality trait of neuroticism, involving anxiety and emotional
instability, can influence individuals, especially adolescents, belonging to this region, owing to its economic underdevelopment. Hence, it
is very important that the administrators and policy makers have enough research-backed scientific information on the career develop-
ment-related variables like vocational outcome expectations, handy to them, so that timely and effective interventions can be developed
for the state’s youth.

2.2. Sample and procedure of data collection

Permission for data collection from schools for the intended research was approved by the Director of Secondary Board Education, Trip-
ura state. The research work was approved by the Institutional Ethics Committee of Lovely Professional University, bearing the reference
number LPU/IEC-LPU/2024/2/19. The researcher personally visited the schools of the region and explained the purpose of the visit to
the students. The head of the institution and the teacher in the class helped the researcher in the collection of the data during regular
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classroom sessions. All students voluntarily participated in the study after being informed of the purpose of the data collection and the
anonymity of the data. The sample of the study comprised 568 secondary school students from eight schools representing the eight dis-
tricts of the Tripura state as part of a stratified random sampling technique. There were 286 boys (50.4%) and 282 girls (49.6%) compris-
ing the sample subjects. 287 (50.5%) students belonged to 11th grade, and 281 (49.5%) belonged to 12th grade. 439 students (77.3%)
belonged to the arts stream, 127 students (22.4%) studied sciences, and only two students (0.4%) belonged to the commerce stream. The
average age of the subjects was 16.5 years. The physical copies of the questionnaire were finally distributed to the subjects, and they
returned the filled forms in 15 to 20 minutes. There were no missing values. Since the tool was administered during regular classroom
sessions, the data collection occurred in a naturalistic setting. This enhanced the ecological validity of the study, as participants engaged
with the instrument within the authentic context in which the measured constructs are typically experienced. The final sample size after
removing the outliers was moderate at 525.

2.3. Instrument

The original scale to measure vocational outcome expectations, developed by McWhirter et al. (2000), contained only six items. Consid-
ering the shortness of the scale and addressing the fact that Bandura’s (1986) concept of outcome expectations leads to anticipated con-
sequences for a course of action, the revised scale was developed by Metheny & McWhirter (2013) by adding six new items. Two items
each from the newly added items represented the three types of outcome expectations as cited by Bandura (1986), namely social outcome
expectations, physical outcome expectations, and self-evaluation or satisfaction.

The revised VOE scale (McWhirter et al., 2000; Metheny & McWhirter, 2013) assesses “the individual’s level of positive expectations
about his/her career choice and his/her belief that his/her actions will lead to a positive result”. Participants respond to a four-point scale
ranging from strongly agree (4) to strongly disagree (1). In this study, the response category of neutral was also included, and hence the
response categories ranged from Strongly Disagree = 1, Disagree = 2, Neutral = 3, Agree = 4, and Strongly Agree = 5. Sample items
include, “My career planning will lead to a satisfying career for me,” “I have control over my career decisions,” and “The future looks
bright for me.” The mean score is computed with higher scores reflective of higher vocational outcome expectations. McWhirter et al.
(2000) reported an estimate of the internal consistency reliability between the items, Cronbach’s alpha, of 0.83. Metheny & McWhirter’s
(2013) study reported the same estimate, as0.93 respectively, for the scale.

2.4. Statistical analysis

Identification of outliers in the data was done using the estimation of the Mahalanobis distance in SPSS Statistics Version. 23.0. Thereaf-
ter, the complete data analysis was conducted using the openwareR core team (2016) version. 4.4.2 / RStudio (2020). The statistical
analysis followed the workflow of network approaches for multivariate data as outlined by Borsboom et al. (2021), comprising network
structure estimation, network description, and network stability analysis. While network structure estimation deals with the construction
of the network, network description characterizes its structure, and network stability analysis aids in determining the robustness of the
obtained results for replicability in future studies.

Initially, the “EGAnet” package was used for the extraction of the clusters from the obtained data using the default “glasso” method of
exploratory graph analysis (EGA). The “LASSO and EBIC” techniques based regularized network structure provided the final network
structure. The package “mgm” was used to compute node predictability using R2estimand, and the “qgraph” package plotted the same.
The ordinal confirmatory factor analysis using the “WLSMV” estimator was used to estimate the goodness of fit estimates, which are
appropriate for ordinal data type scores. The characteristics of the network were estimated through centrality indices plots, the edge
weight accuracy confidence interval plot through the comparison of sample and bootstrapped data for 500 iterations. The stability of the
network was estimated using a structural consistency exercise using the “bootnet” package and through the estimation of correlation
stability CS-coefficient using the “qgraph” package. The results obtained from applying the mentioned statistical techniques on the col-
lected data are presented below, along with their interpretations.

3. Result

3.1. Network structure estimation analysis
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Fig. 1: Network Structure of the Revised Vocational Outcome Expectations Scale Using the Glasso Method on Running Exploratory Graph Analysis
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To explore the network structure of the scale, an Exploratory Graph Analysis (EGA) was conducted using the graphical least absolute
shrinkage and selection operator (glasso) method with the EBICglasso estimator. All 12 nodes of the scale formed a single clustered net-
work. Exploratory Graph Analysis is a method to graphically show which items of a psychological scale are closely related to each other,
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forming a group or cluster. The method is computationally carried out using several formulae or estimators, and in the present study, the
EBICglasso estimator was used for estimating the number of clusters.

3.2. Estimation of the regularized network structure

Regularized Network Structure of Vocational Outcome Expectations

Fig. 2: Regularized Network Structure of the Revised Vocational Outcome Expectations Scale Using Glasso Algorithm with the Extended Bayesian In-
formation Criterion (EBIC) Model Selection Procedure.

A regularized partial correlation network was estimated using the graphical least absolute shrinkage and selection operator (glasso) algo-
rithm with the Extended Bayesian Information Criterion (EBIC) model selection procedure. The codes of Glasso produce models of net-
works with the weak or poor connections in them removed so that they can be less crowded. The EBIC procedure helps in the selection
of the best network model among the lot generated by Glasso (Henry and Ye, 2024). The regularized network structure revealed a sparse
but interpretable pattern of connections, indicating that only the most robust associations between items were retained. No spurious cor-
relations were introduced due to the regularization penalty. There were moderate to strong positive partial correlations among several
item pairs, suggesting meaningful item interdependencies. No negative edges were found, which implied that the relationships between
the items or nodes identified were all positive and directionally consistent with the latent construct. The nodes clustered closely within a
single coherent component, supporting the results of Exploratory Graph Analysis (EGA).

3.3. Network structure description analysis
Estimation of Node Predictability

Table 1: Node Predictability

S.No. Item R?

1 VOE1 0.296
2 VOE 2 0416
3 VOE 3 0.342
4 VOE 4 0.293
5 VOE 5 0416
6 VOE 6 0.284
7 VOE 7 0.293
8 VOE 8 0.220
9 VOE 9 0.344
10 VOE 10 0.281
11 VOE 11 0.277
12 VOE 12 0.294

Fig. 3: Node Predictability Plot of the Vocational Outcome Expectations Scale Network.

Node predictability measures the extent of variance in a node that is explained by all the other nodes surrounding it, in terms of the esti-
mand R2. Nodes 2 and 5 emerge as the most important elements in the network with 41.6% of their variance explained by the nodes
surrounding them, as shown in Table 1 numerically and in fig.3 graphically. Node 8 is the weakest element of the network, with 22.0%
of its variance explained by the nodes surrounding it.
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3.4. Estimation of centrality indices

The characteristics of the network structure are described with the help of the estimands, like Centrality indices like strength, closeness,
betweenness and expected influence are graphically shown below:

Strength Expectedinfluence Betweenness Closeness
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Fig. 4: Centrality Indices Plot of the Vocational Outcome Expectations Construct.

As mentioned in the node predictability table, nodes 2 and 5 are the strongest elements of the network with respect to their strength and
expected influence over other nodes with which both nodes are directly connected. These two nodes are also the vital elements of the
network when indirect connections between the nodes inis seen through closeness estimation. Node 5 is an important element that comes
between the connections of many other nodes in the network.

3.5. Estimation of ordinal confirmatory analysis

Table 2: Network Loadings of the Vocational Outcome Expectations Network

S.No. Node Loading
1 VOE1 0.65
2 VOE 2 0.74
3 VOE 3 0.63
4 VOE 4 0.6
5 VOE 5 0.73
6 VOE 6 0.63
7 VOE 7 0.64
8 VOE 8 0.56
9 VOE 9 0.69
10 VOE 10 0.62
11 VOE 11 0.62
12 VOE 12 0.66
HV \ =
= T
= Ry
Fig. 5: Network Loadings Plot of the Vocational Outcomes Expectations Scale.
Table 3: Goodness of Fit Estimation based on Network Loadings
SNo Estimand for Ber}chmark of the Stapdard ML-based Rol?ust WLSMV-based Remark on Goodness
T dfs54.0 Estimand Estimate Estimate of Fit

1 CFI 0.95 0.990 0.901 Good
2 TLI 0.95 0.987 0.87 Acceptable
3 RMSEA 0.08 0.051 0.094 Good
4 SRMR 0.05 0.054 0.042 Acceptable

The goodness of fit estimates of the network, when the data is assumed to be of interval type, is considered under the maximum likeli-
hood (ML) estimator, are excellent with CFI=0.990, TFI=0.987, RMSEA=0.051, and SRMR=0.054. But, the data obtained from Likert
point scales are of an ordinal data type and hence required the weighted least square mean and variance adjusted (WLSMV) estimator for
conducting the confirmatory analysis of the network. In this context, for a degree of freedom 54.0, the CFLrobust = 0.901,
TFILrobust=0.87, RMSEA .robust=0.042, and SRMR bentler=0.094. While the degree of freedom df independent estimates of CFL.robust



308 International Journal of Basic and Applied Sciences

and SRMR_bentler are acceptable, the df dependent TLI.robust and RMSEA.robust estimates are slightly off-track. Such disagreements
are common when the degree of freedom df is low at 54 (Xia and Yang, 2019) and the estimator is WLSMYV for ordinal data. Also, both
TLI and RMSEA are sensitive to model complexity, apart from being sensitive to a low degree of freedom. Overall, the network struc-

ture’s validity is confirmed by the ordinal empirical data
3.6. Network structure stability analysis

Estimation of the Structural Consistency of the Network Nodes:

Communities 1

VOE1 0:99
VOES 0.99
VOET 1 .98
VOE61 LT
VOE11 0.7
8 VOE12 0.7
2 VOE4 097
VOES8 0.97
VOE104 097
VOE3 A 097
VOE5 A 097
VOE2+ 096
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Replication
Fig. 6: Structural Consistency of the Vocational Outcome Expectations Network Nodes.

All nodes strongly loaded on the vocational outcome expectations cluster retained their intactness when compared in the 500 iterated
bootstrapped samples. Overall, the structural consistency is estimated to be 0.938. It implies that out of the total 500 bootstrappings con-
ducted, the nodes of the network formed a single cluster nearly 470 times, showing 93.8% consistency in the structure. Only 25 times, or
0.05%, did the nodes display a two-cluster structure, and only 6 times did the nodes form a three-cluster network structure. While nodes
1 and 9 loaded 99% of the time on the network, node 2 loaded the least, 96% of the time on the single clustered network, indicating
strong structural stability of the network node-wise. Bootstrapping is a technique that involves the generation of multiple datasets by
randomly reordering the rows of the original input data provided by the researcher (Efron, 1979) for mimicking data multiplicity.

3.7. Estimation of the network’s edge-weights accuracy

The accuracy of the ordering of the edges of the network for a 95% confidence interval obtained through the comparison of these order-
ings in the sample and bootstrapped data is graphically shown below:

® Bootstrap mean ® Sample

edge

0.1 00 01 02 03
Fig. 7: Edge Weight Accuracy Confidence Interval Plot of the Vocational Outcome Expectations Construct.

From Figure 7, we observe that the lower bound of the confidence interval is -0.1 and its upper bound is 0.1, and hence the value zero is
within this interval, indicating a non-significant result obtained from the edge weight accuracy estimation exercise. This non-significant
result indicates that there is not much difference between the ordering of the edges, in decreasing order of their strength, obtained from
the sample data and the bootstrapped (Efron, 1979) data. Hence, the ordering of these edges in the network can be expected to be replica-
ble in future studies. The edge connecting node 4 with node 10 is the strongest in the network. Node 2and node 8formthe the weakest

edge of the network.
3.8. Estimation of correlation-stability CS coefficient of the network

The stability of the network can be graphically and quantitatively studied through the correlation stability plot and the Correlation-
stability CS coefficient, as discussed below:
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Fig. 8: Correlation Stability Plot of the Vocational Outcome Expectations Construct.

There is a steady decline in the correlation between the network structure obtained for complete data, from 525 sample subjects (100%
cases), and the structure of the network obtained on reducing the sample size by 10% successively, computed under the “case-dropping”
technique, since the obtained CS-coefficient is 0.362, which is however above the minimum acceptable benchmark of 0.25-0.5 (Epskamp
and Fried, 2018), indicating an acceptable estimation of the entire network’s stability.

4. Discussion

The revised VOE scale (McWhirter et al., 2000; Metheny & McWhirter, 2013), comprising of four-point Likert scale response categories,
was extended to the standard five-point Likert scale categories through the inclusion of the neutral option in the scale. The scale was
validated using Network Psychometrics (Golino &Epskamp, 2016; Golino & Demetriou, 2017), an approach that is superior to the tradi-
tional psychological scale validation approaches of Exploratory factor analysis, Confirmatory factor analysis, and Cronbach’s alpha esti-
mation for reliability. The adopted approach is also appropriate considering the ordinal data type scores obtained from Likert scale-based
questionnaires used for survey-based cross-sectional descriptive research design studies require polychoric correlation and WLSMV
estimator, instead of the Pearson Product-Moment correlations and maximum likelihood (ML) estimator for conducting exploratory,
confirmatory, and reliability analysis (Xia & Yang, 2018; Christensen et al., 2020).

By increasing the response category of the scale through data granularity, the measurement sensitivity of vocational outcome expectation
in the targeted population is improved. Such exercises are taken up relatively less frequently and can contribute to better measurement of
the variable, not only in the context of the studied sample but also while administering the tool in secondary school adolescents across
India. It is expected that this development can further the research of applied career psychology among teaching practitioners. Measure-
ment of vocational outcome expectations in secondary school students, specific to Science, Technology, Engineering, and Mathematics
(STEM) related careers can have vital educational implications, paving the way for school-industry cooperation in the near future, which
can improve the quality of STEM education in the country in general.

The scale was originally developed for the United States sophomores (McWhirter et al., 2000) and later revised to be administered to
college students (Metheny & McWhirter, 2013). The present study not only validated the scale for a homogeneous population of second-
ary school students, but also proved the exercise of adding new items to the original scale, based on Bandura’s (1986) concept of out-
come expectations, to be valid by obtaining a single cluster network structure of the construct, which also indicates the seamless integra-
tion of the revised scale’s items, specific to outcomes related to the career decision making process, with the original six items of the
scale, thus forming a system of dynamically interacting components. Extension of the validity of the scale on a completely fresh popula-
tion in a different culture improves the ecological validity of the scale, indicating another contribution in applied career psychology.

The scale’s factor structure was validated on Turkish undergraduates (Isik, 2014) and Latino undergraduates of the United States (Vela et
al., 2018) as well. In each of these studies, the scale was found to be unidimensional, though estimated using the traditional approaches
of scale validation in its four-point Likert scale response format. The scale in the form of a network structure is also estimated to be uni-
dimensional or single-clustered. All estimates of the network describing its characteristics and stability are found to be robust enough to
report improvement in the overall psychometrics of the revised vocational outcome expectations scale. According to Qian et al. (2025),
network psychometrics has been applied in several disciplines like social psychology (Dalege et al., 2016), personality psychology
(Aunger et al., 2025), mathematics education (Stella, 2022), science education (Biswal and Chakraborty, 2025), and psychopathology
(Briganti et al., 2024; Ramos-vera et al., 2023). However, its usage was found to be relatively less in fields like marketing, creativity,
entrepreneurship, and youth development, since the details of this approach are not widely known to researchers. The present study ex-
tended the application of network psychometrics to validate a tool of critical career psychology variables on youth and established the
unidimensional structure of the construct using a robust approach, hence suggesting a development made in computational psychometrics
and data science, especially using open software like R/RStudio.

According to social cognitive career theory (SCCT; Lent, Brown, & Hackett, 1994, 2000), the vocational outcome expectations are a
cognitive variable that provides the basis for the formation of career interests and goals in adolescents. Its revised scale in the present
form emerges as a robust instrument to measure this vital career development variable, suitable for administration on Indian secondary
school students, showing improved psychometrics in its five-point Likert scale version. The new version is expected to capture finer
distinctions in the subjects’ responses to the statements of vocational outcome expectations, enhance the overall precision of the scale,
and increase the total variance explained of the construct.

With its improved psychometric robustness, the scale can now be employed to conduct latent profile analysis studies to categorize the
secondary school students, belonging to diverse cultures and boards, into homogeneous groups based on their vocational outcome expec-
tations scores more accurately, allowing for the development of effective and tailored interventions to promote it at the school level. Such
exercises can not only streamline the career or vocational selection of young adolescents but also place the school-industry partnership on
a scientific footing.
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Moreover, the latest version of the scale is expected to reduce any possibility of displaying ceiling or floor effects (McHorney & Tarlov,
1995) whenever it is administered in any study with a sample size of more than 50. When the data collected from a psychological scale
shows the existence of these effects, it means that the scale does have extreme items. The extreme items in a scale help in the identifica-
tion of subjects with low or high scores of any construct measured. Lack of such items in the scale also indicates its poor content validity.
When this effect is found in any study, it indicates that the existing items of the measuring scale are not capable of separating subjects
belonging to the extreme groups of the construct, reducing the scale’s reliability as well. These effects have a benchmark of 15 %. If the
extreme scores of the subjects are more than the mentioned benchmark, these effects are said to exist in a study (Terwee et al., 2007).

4.1. Limitations and future suggestions

Though the sample size was moderate, the data were collected from the sample subjects who are culturally distinct and belong to a geo-
graphically isolated north-eastern state of India. This aspect of the study limits national representativeness owing to cultural diversities
prevailing in different regions of the country. Future studies must replicate the validation exercise for secondary school students from
other states of the country and also belonging to other school boards, and extend the scale’s applicability to the STEM careers context.
Data was collected purely using the questionnaire instrument, which is well documented in the literature to introduce social desirability
and subjective bias (Lu, Li, & Li, 2025). Future studies can adopt a mixed-method design and incorporate interviews and classroom ob-
servations to gain further insights into the construct.

5. Conclusion

The present study improved the psychometric properties of the revised vocational outcome expectations scale by increasing its response
categories through the inclusion of a neutral option. It also validated the displayed the superiority of the network psychometrics approach
in validating psychological scales with ordinal data type scores. The reported advancement is expected to make the process of ca-
reer/vocational selection more scientific and objective at the secondary school level.
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