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Abstract
The subjective task value (STV) aspect of Expectancy-Value Theory has recently gained signifi-
cance in achievement motivation research. It posits that students are motivated to engage in a
particular task due to its intrinsic value, attainment value, utility value, and perceived cost. More
recently, these components have been divided into more specific facets. This study aimed to adapt
Gaspard et al. (2017) value beliefs scale for Portuguese vocational secondary school students in
the subjects of Portuguese and Mathematics. The confirmatory factor analysis conducted with
1859 students (Mage = 16.02) suggested that a hierarchical structure of STV fits the data ade-
quately, with ten specific facets organized into four second-order components. Construct re-
liability, as well as convergent and discriminant validity, was also achieved. This instrument offers a
useful tool for assessing students’ STV.
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Introduction

The Expectancy-Value Theory (EVT; Eccles et al., 1983) has guided much research on student
achievement motivation (Eccles & Wigfield, 2020). EVT suggests that students’ choices and
engagement in academic tasks are driven by their expectations of success and the value they place
on the task. While the expectancy aspect of EVT has been extensively studied, interest in the value
aspect has grown more recently (Eccles & Wigfield, 2020; Fadda et al., 2020; Gaspard et al.,
2017). Subjective task value (STV) reflects how a task’s qualities motivate students (Eccles et al.,
1983). It consists of four components attributed to the task: intrinsic value (enjoyment), attainment
value (personal significance), utility value (usefulness), and cost (negative consequences
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involved). Expanding on this framework, Gaspard and colleagues (2015, 2017) refined STV into
ten facets. Figure 1 illustrates the proposed model and provides examples of how each facet is
operationalized. Their studies, validating a scale assessing secondary school students’ value
beliefs, confirmed the multidimensional structure across subjects, ages, and genders. However,
Gaspard et al. (2017) found that emotional and effort costs were not distinct, and facets within
attainment value were closely linked.

More recently, Fadda et al. (2020) further examined the structure of STV, drawing on the
findings of Gaspard et al. (2015, 2017) and Guo et al. (2016), which supported a bifactor model
that accounts for both specific value facets and a higher-order general task value. A key concern in
these studies was the high correlations observed between several facets, both within and across the
value components.

An often overlooked aspect in STV research is the role of cost. Recent studies suggest that the
multiple dimensions of cost should be considered, with some proposing the existence of a higher-
order general cost component (Muenks et al., 2023; Putwain et al., 2024).

Given these recent developments, it is suggested that students’ STV could be structured in more
complex ways. Drawing from Eccles’s framework (Eccles et al., 1983; Eccles & Wigfield, 2020,
2023) and the work of Gaspard et al. (2017), STV can be organized hierarchically, with the
10 facets grouped into four higher-order components: intrinsic value, attainment value, utility
value, and cost. This hierarchical organization may provide a clearer structure for understanding
how students perceive and engage with academic tasks. Moreover, a third-order general task value
component could also be considered (Eccles et al., 1983; Eccles & Wigfield, 2023). Additionally,
the bifactor model proposed by Fadda et al. (2020) adds another layer of complexity to the
traditional framework, suggesting that both specific value facets and a general task value di-
mension exist concurrently.

Thus, investigating more nuanced models could provide deeper insights into the structure of
STV, while simplifying its assessment by using fewer indicators for each component. Testing these
models across diverse student populations could further illuminate how these complex structures
operate.

Figure 1. Subjective task value components and facets and item examples of the value scale (adapted from
Gaspard et al., 2017).
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Current Study

This study aimed to evaluate the psychometric properties of the adapted Gaspard et al. (2017)
value scale among vocational secondary school students in the domains of Portuguese Language
and Mathematics. In addition, we sought to further investigate the factor structure of the scale,
contributing to the existing body of knowledge (e.g., Fadda et al., 2020; Gaspard et al., 2015,
2017; Guo et al., 2016) by empirically validating the 10 proposed facets. Specifically, we aimed to
explore the factor structure of the scale, testing both hierarchical and bifactor models to better
understand how students’ STV is organized.

Method

Participants

Participants were 2055 secondary vocational school students (10th–12th grades). After excluding
those with less than 25% responses, the final sample included 1967 students. Additionally,
108 students were excluded from the sample because they either failed to report their classroom or
attended classes with fewer than five responses. The analytical sample consisted in 1859 students
(Mage = 16.02, SD = 1.18), from 124 classes and 36 schools. About 50% of their parents had
completed high school. Consent was obtained either from the guardians or directly from the
students, depending on their age. Participation was voluntary.

Instrument and Procedures

We used a Portuguese version of the adapted value scale (Gaspard et al., 2017), that assesses
students’ value beliefs across 4 components and 10 facets using 37 items (see Figure 1 for scale
structure and examples). Responses were on a 4-point scale from “completely disagree” to
“completely agree.” Two scales were administered: one for Portuguese Language and one for
Mathematics. The original instrument was adapted to Portuguese using standard translation and
back-translation procedures. Pre-testing showed no issues with item wording or scale structure.
The final version was administered online during class, with scale order randomized across
participants.

Data Analyses

The structural validity of the value beliefs scale was assessed using confirmatory factor analysis
(CFA) in RStudio with the lavaan package (Rosseel, 2012) and a robust maximum likelihood
estimator. Following Brown’s (2015) criteria, model fit was evaluated using Comparative Fit
Index (CFI) and Tucker-Lewis Index (TLI) ≥ .90, and Root Mean Square Error of Approximation
(RMSEA) with a 90% Confidence Interval (CI) ≤ .08 (Brown, 2015). Modification indices (MI) <
10 and item factor loadings λ > .5 indicated a good fit. Competing models were evaluated both
theoretically and empirically. Specifically, model comparisons were based on Akaike’s Infor-
mation Criterion (AIC) and Bayesian Information Criterion (BIC).

Reliability was assessed with Cronbach’s alpha (α), McDonald’s omega (ω), and Composite
Reliability (CR). Construct validity was determined using Average Mean Extracted (AVE) >
.50 for convergent validity and AVE comparisons with squared correlations and factor
correlations <.70 for discriminant validity (Cheung & Wang, 2017). To account for the clustering
structure of the data—students nested within classrooms—we specified the model with adjust-
ments for clustering, ensuring the computation of robust cluster standard errors.
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Results

Tables 1 and 2 show the CFA model fit statistics for Portuguese Language and Mathematics. The
original 10-facet model (Model 1) showed adequate fit for both Portuguese Language and
Mathematics. However, due to cross-loadings and high modification indices, one item was
excluded. The revised model (Model 1a) with item 19 (“Doing math makes me really nervous”)
removed showed improved fit for both subjects.

After confirming the original model’s fit, more parsimonious models (Models 2–4) were tested
based on Gaspard et al. (2017) empirical findings. Combining the importance of achievement and
personal importance facets (Model 2), merging emotional and effort facets (Model 3), and in-
tegrating both combinations (Model 4) all led to reduced fit.

Next, we tested a hierarchical structure. Model 5 assessed second-order factors: attainment
value, utility value, and cost, showing good fit. However, correlating seven pairs of residuals
(Model 5a1) improved the fit further. Adding a third-order factor (Model 6) reduced model fit and
caused estimation issues.

We evaluated several bifactor models, based on Fadda et al. (2020) and Guo et al. (2016)
studies. The initial bifactor model (Model 7), which considered the 10 facets as specific factors
alongside a general value factor, exhibited poorer model fit. Model 7a, an extension of the
previous model, removed item 3 (“I really care about remembering the Mathematics material”)
and correlated five pairs of residuals. While this modification improved fit indices, it encountered
convergence issues. The subsequent bifactor model (Model 8) incorporated two general factors—
value and cost—alongside the 10 facets. This model showed improvements in fit. However,
identification issues (non-definite variance-covariance matrix), along with low loadings and week
reliability and construct validity emerged.

Table 1. Model Fit Statistics of the Tested Models for Portuguese Language.

χ2 df p CFI TLI RMSEA RMSEA 90% CI AIC BIC

Model 1 2269.98 584 <.001 .939 .930 .042 [.040, .043] 105,659.61 106,505.60
Model 1a 1988.53 549 <.001 .947 .939 .04 [.038, .041] 102,308.51 103,138.50
Model 2 2354.66 558 <.001 .933 .925 .05 [.048, .052] 102,771.58 103,552.74
Model 3 2231.38 558 <.001 .938 .93 .048 [.046, .050] 108,679.47 109,271.48
Model 4 2596.87 566 <.001 .925 .916 .053 [.051, .055] 103,073.26 103,811.03
Model 5 2790.44 579 <.001 .919 .912 .54 [.052, .056] 103,269.03 103,936.23
Model 5a 2483.08 574 <.001 .930 .923 .051 [.048, .053] 102,868.70 103,563.06
Model 6 2609.03 574 <.001 .926 .919 .052 [.050, .054] 103,015.80 103,710.17
Model 7 3778.72 558 <.001 .882 .867 .067 [.065, .069] 104,574.68 105,355.84
Model 7a 3357.70 520 <.001 .893 .878 .065 [.063, .067] 101,754.39 102,541.16
Model 8 2305.39 521 <.001 .932 .923 .051 [.049, .054] 100,424.08 101,205.42
Model 9 4808.23 524 <.001 .839 .817 .079 [.077, .081] 103,617.81 104,382.87
Model 9a 2957.13 512 <.001 .929 .917 .064 [.062, .066] 107,941.45 108,488.93
Model 9b 4390.27 515 <.001 .889 .872 .080 [.078, .082] 107,939.45 108,415.75

Note. Model 1 – original model, Model 1a – original model without item 19, Model 2 – combination of emotional cost and
effort dimensions, Model 3 – combination of attainment value dimensions, Model 4 – combination of Model 2 and 3, Model
5 – hierarchical model with four second-order factors, Model 5a –Model 5 with seven pairs of residuals correlated, Model
6 – hierarchical model with a third-order general value factor, Model 7 – bifactor model with the 10 facets and a general
value factor, Model 7a – Model 7 without item 3 and with five pairs of residuals correlated, Model 8 – bifactor model with
the 10 facets and value and cost general factors, Model 9 – bifactor model with the 10 facets and attainment, utility, and cost
general factors, Model 9a – Model 9 with attainment facets correlated, utility facets correlated, cost facets correlated, and
general factors correlated, Model 9c – Model 9 with general factors correlated.
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The final set of bifactor models (Models 9 to 9b) explored four general factors corresponding to
higher-order value components: attainment, utility, and cost, while considering the 10 facets. These
models varied in the correlation constraints applied but consistently encountered convergence issues
concerning the attainment factor, and fit indices did not show significant improvements.

The persistent convergence issues observed in the bifactor models were primarily related to the
attainment dimension, with particular difficulties arising from the personal importance facet.
Additionally, problems were noted in the cost facets, especially concerning effort and emotional
cost and in the Portuguese language subject. In Models 7 and 7a, the loadings of cost-related items
on the general factor were found to be negligible, suggesting minimal contribution of these items
to the overall factor. However, in the remaining bifactor models, the loadings for the corre-
sponding specific cost facets were generally low, indicating that the items, in bifactor models,
while still somewhat related to their respective facets, did not exhibit strong associations. Fur-
thermore, inModels 9 through 9b, some negative variances were identified for both attainment and
cost items. Therefore, given the instability of these models, we concluded that a bifactor model
was not suitable for our data. Thus, the second-order hierarchical model (Model 5a) showed the
best fit for both Portuguese Language (Figure 2) and Mathematics (Figure 3).

Construct reliability for both first-order facets and second-order STV components showed
good internal consistency, with all indicators (Cronbach’s α, McDonald’s ω, and CR) above
0.70 for both Portuguese Language (Table 3) and Mathematics (Table 4).

Construct validity was largely supported. AVE values exceeded 0.50 for most facets, except for
the utility for school and opportunity cost facets in Portuguese Language (AVE = .49), indicating
acceptable convergent validity (see Tables 2 and 3). Discriminant validity was also satisfactory,
with correlations above 0.70 observed mainly within first-order facets and their related second-
order components, except for attainment-utility components (r = .71).

Table 2. Model Fit Statistics of the Tested Models for Mathematics.

χ2 df p CFI TLI RMSEA RMSEA 90% CI AIC BIC

Model 1a 2332.12 584 <.001 .951 .944 .051 [.049, .053] 104,118.61 104,963.57
Model 1a 2152.40 549 <.001 .954 .947 .051 [.048, .053] 101,032.77 101,861.84
Model 2 2478.99 558 <.001 .945 .937 .055 [.053, .057] 101,502.99 102,283.29
Model 3 2521.61 558 <.001 .943 .936 .056 [.053, .058] 101,560.75 102,341.05
Model 4 2846.64 566 <.001 .934 .927 .060 [.057, .062] 102,032.89 102,769.85
Model 5 2902.90 579 <.001 .933 .928 .059 [.057, .061] 102,050.73 102,717.24
Model 5a 2405.46 572 <.001 .948 .942 .053 [.051, .055] 101,326.10 102,030.54
Model 6 2761.47 574 <.001 .941 .935 .056 [.054, .058] 107,554.12 108,057.80
Model 7 4690.45 558 <.001 .882 .867 .080 [.078, .082] 104,647.34 105,427.65
Model 7a 4143.51 520 <.001 .894 .879 .065 [.075, .080] 101,227.76 102,013.49
Model 8 2667.11 521 <.001 .937 .928 .060 [.058, .062] 99,124.37 99,904.67
Model 9 4530.40 524 <.001 .883 .867 .081 [.079, .084] 101,770.96 102,535.00
Model 9a 2957.13 512 <.001 .929 .917 .064 [.062, .066] 99,520.78 100,349.86
Model 9b 4390.27 515 <.001 .889 .872 .080 [.078, .082] 101,474.38 102,287.20

Note. Model 1 – original model, Model 1a – original model without item 19, Model 2 – combination of emotional cost and
effort dimensions, Model 3 – combination of attainment value dimensions, Model 4 – combination of Model 2 and 3, Model
5 – hierarchical model with four second-order factors, Model 5a –Model 5 with seven pairs of residuals correlated, Model
6 – hierarchical model with a third-order general value factor, Model 7 – bifactor model with the 10 facets and a general
value factor, Model 7a – Model 7 without item 3 and with five pairs of residuals correlated, Model 8 – bifactor model with
the 10 facets and value and cost general factors, Model 9 – bifactor model with the 10 facets and attainment, utility, and cost
general factors, Model 9a – Model 9 with attainment facets correlated, utility facets correlated, cost facets correlated, and
general factors correlated, Model 9c – Model 9 with general factors correlated.
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Figure 2. Hierarchical model (Model 5a) of the value scale for Portuguese Language. Note. Intr = intrinsic
value, A_Imp = importance of achievement, A_Pers = personal importance, U_Day = utility for daily life,
U_Job = utility for job, U_Sch = utility for school, U_Soc = social utility. C_Eff = effort, C_Emo = emotional
cost, C_Opp = opportunity cost. Figure drawn using SemDiag version 1.0 (Mai et al., 2023).

6 Journal of Psychoeducational Assessment 0(0)



Figure 3. Hierarchical model (Model 5a) of the value scale for Mathematics. Note. Intr = intrinsic value,
A_Imp = importance of achievement, A_Pers = personal importance, U_Day = utility for daily life, U_Job =
utility for job, U_Sch = utility for school, U_Soc = social utility. C_Eff = effort, C_Emo = emotional cost,
C_Opp = opportunity cost. Figure drawn using SemDiag version 1.0 (Mai et al., 2023).
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Discussion

This study investigated the psychometric properties of the Portuguese version of the Gaspard et al.
(2017) scale to evaluate secondary students’ STV. While previous research identified a 9-facet
structure (Gaspard et al., 2017), our analysis with vocational students across Portuguese Language
andMathematics supported the original 10-facet model (Gaspard et al., 2015, 2017). Our analysis,
in contrast to the findings of Gaspard et al. (2015, 2017), confirmed a hierarchical STV structure
with four higher-order components. However, it did not support the bifactorial structure identified
in Fadda et al. (2020). An important observation is the instability of certain models, particularly
concerning the attainment dimension and in respect to bifactor models. These results may be
attributed to our sample characteristics; students attended vocational schools, which, due to their
practical and professional orientation, are often perceived by these students as highly personal,
academic, and professional values. This perception might explain the high correlation between the
attainment and utility components. Future studies are encouraged to further examine the suitability
of bifactor models. In our study, Model 8 showed promising initial adequacy; however,
weaknesses related to model identification and construct validity ultimately prevented us from
establishing it as a viable solution.

In addition, estimation problems arose concerning the effort and emotional cost facets in the
bifactor models, in particular for Portuguese language. These findings were not entirely unex-
pected, as Gaspard et al. (2017) had previously suggested a potential overlap between these two
facets. However, when examining the multidimensional and hierarchical models, these facets
exhibited adequate loadings, suggesting that their relationship may vary depending on the model
type. This contrast in findings could be attributed to the interaction between the specificity of the
sample and the Portuguese language subject. While Mathematics is often perceived as a more
structured and skill-based subject, where students’ value perceptions may be more distinct and
stable, language subjects involve more subjective and context-dependent elements, which can lead
to greater complexity in modeling their value components. This difference might also be amplified
in vocational education, where curricular organization and instructional approaches differ from
general education. Therefore, future studies with more diverse samples may be needed to further
explore and understand these controversial findings.

Our findings are significant as they address the issues noted by Gaspard et al. (2017) regarding
the broad and unclear operationalization of STV components, reinforcing the value of the more
specific 10-facet structure. Our study advances understanding of the cost facets in STV and their
role within EVT. Although cost has often been debated as a separate construct due to its negative
formulation (Eccles & Wigfield, 2020; Muenks et al., 2023), our findings support its integration
into the value aspect of EVT, yet, considering its unique contribution as a distinct factor.

Additionally, our research supports the hierarchical STV structure, where first-order facets are
effectively assessed by higher-order components (Eccles & Wigfield, 2020, 2023). This hier-
archical model simplifies assessment compared to longer scales while maintaining accuracy.
Although fit indices often penalize complex models like the hierarchical model (Vispoel, 1995), it
still showed highly satisfactory fit. The hierarchical model also demonstrated superior reliability
and construct validity compared to simpler models. Additionally, while the attainment and utility
components were moderately associated, as observed by Peixoto et al. (2023), our study suggests
they are distinguishable based on the tested models and estimates.

This study’s limitations include the use of a convenience sample with specific characteristics,
and the lack of additional measures due to the data collection period, which limits further testing of
construct validity and measurement invariance across students’ characteristics and contexts. We
suggest future replication studies using more diverse samples to further test the different proposed
models.
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In essence, the Portuguese version of the value scale is a valid tool for assessing secondary
students’ STV. It can aid research on EVT’s value aspect and help educators plan effective
interventions.
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