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Abstract: The aim of the study was to identify instruments used to 
assess the character strengths are considered a positive aspect of 
personality, indicating a satisfying and authentic life. The Character 
Strengths Scale is the only known measure that evaluates personal 
strengths of Brazilians. The literature suggests that the proposed 
structure of 24 character strengths divided into six virtues is not 
empirically replicated. Studies have compared character strengths 
between men and women and across stages of development; however, 
understanding the equivalence of the instrument across groups 
should precede such comparisons. This study aims to test the factor 
structure of the Character Strengths Scale found by Noronha and 
Batista (2020) and evaluate the construct’s invariance among 
adolescents and adults, as well as between sexes in adolescents and 
adults. For the first objective, Confirmatory Factor Analysis (CFA) was 
employed, which supported the tested structure. For the second, the 
equivalence of the scale factors between groups was evaluated using 
Multi-Group CFA, which identified some factors as equivalent and 
others as not. It can be concluded that the tested factor structure is 
empirically relevant and that, when comparing strength means 
between groups in future studies using the Character Strengths Scale, 
authors should pay attention to which strengths belong to invariant 
factors. 
Keywords: psychological assessment; psychometrics; positive 
psychology; personality 
 
Resumo: As forças pessoais são consideradas como construto da 
personalidade com aspecto positivo, indicando uma vida satisfatória e 
autêntica. A Escala de Forças de Caráter (EFC) é a única que se tem 
conhecimento que avalia as forças pessoais dos brasileiros. A literatura 
aponta que a estrutura proposta, das 24 forças pessoais divididas em 6 
virtudes, não é replicada empiricamente. Estudos tem comparado as forças 
de caráter entre homens e mulheres e entre etapas do desenvolvimento, 
porém, compreender a equivalência do instrumento entre os grupos deve 
preceder tais comparações. Este estudo objetiva testar a estrutura fatorial da 
EFC encontrada por Noronha e Batista (2020) e avaliar a invariância do 
construto entre: adolescentes e adultos, sexo em adolescentes, sexo em 
adultos. Para o primeiro objetivo, empregou-se uma Análise Fatorial 
Confirmatória (AFC), que corroborou a estrutura testada. Para o segundo, 
avaliou-se a invariância dos fatores da escala entre os grupos a partir da AFC-
Multigrupo, que apontou alguns fatores como equivalentes e outros não. 
Pode-se concluir que a estrutura fatorial testada é empiricamente pertinente 
e que, ao comparar médias das forças entre os grupos em estudos futuros com 
a EFC, os autores devem se atentar a quais forças pertencem a fatores 
invariantes. 
Palavras-chave: avaliação psicológica; psicometria; psicologia positiva; 
personalidade 
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Resumen: Las fortalezas del carácter se consideran un aspecto positivo de la personalidad que indica una vida 
satisfactoria y auténtica. La Escala de Fortalezas del Carácter (EFC) es la única medida conocida que evalúa las 
fortalezas personales de los brasileños. La literatura sugiere que la estructura propuesta de 24 fortalezas divididas 
en seis virtudes no se replica empíricamente. Los estudios han comparado las fortalezas del carácter entre 
hombres y mujeres, y en diferentes etapas del desarrollo; sin embargo, comprender la equivalencia del 
instrumento entre grupos debe preceder a tales comparaciones. Este estudio tiene como objetivo probar la 
estructura factorial de la EFC encontrada por Noronha y Batista (2020) y evaluar la invarianza del constructo 
entre: adolescentes y adultos, sexo en adolescentes, sexo en adultos. Para el primer objetivo, se utilizó el Análisis 
Factorial Confirmatorio (CFA) que respaldó la estructura probada. Para el segundo, se evaluó la equivalencia de 
los factores de la escala entre grupos utilizando el CFA Multigrupo, que identificó algunos factores como 
equivalentes y otros no. Se puede concluir que la estructura factorial probada es empíricamente relevante y que, 
al comparar las medias de las fortalezas entre grupos en futuros estudios utilizando la EFC, los autores deben 
prestar atención a qué fortalezas pertenecen a factores invariantes. 
Palabras clave: evaluación psicológica; psicometría; psicología positiva; personalidad

 
 
 
The construct of character strengths has been discussed by Positive Psychology since the 1990s, when 
a group of researchers organized an initial list of strengths, which formed the basis for a more 
comprehensive conceptualization of individuals’ positive traits (Noronha & Reppold, 2019; Park, 2009). 
The researchers employed various resources to obtain the initial list, initially utilizing the retrieval of 
existing scientific production. Authors Peterson and Seligman (2004), after participating in several 
conferences and seminars and studying traditions, documents, religious books, and philosophical 
works, published a comprehensive, internationally recognized material that included 24-character 
strengths theoretically grouped into six virtues. The book was titled Manual of Sanities, in criticism of 
the emphasis placed until that moment on the investigation of human pathologies rather than 
flourishing. 

In this way, character strengths can be understood as fundamental positive attributes —positive 
personality traits— for individuals to lead a fulfilling and happy life (Noronha & Reppold, 2019). Park 
(2009) further complements this definition by stating them as unique traits that can be expressed 
through thoughts, actions, and feelings. Recently, Noronha and Reppold (2021) suggested that the most 
appropriate translation of “character strengths” into Portuguese would be forças pessoais (personal 
strengths). For this reason, from this moment on, we will use this terminology. 

Personal strengths correspond to the healthy aspects of individuals’ personalities, and it is 
crucial to utilize this psychological construct in practice. They are stable in individuals but susceptible 
to being intensified and need to be analyzed according to the person’s development and the context in 
which they are embedded (Reppold et al., 2021). There are intervention research studies related to 
personal strengths with satisfactory results. In the clinical area, they promote increased self-esteem, 
happiness, and self-efficacy; in the hospital setting, there has been an improvement in quality of life and 
treatment adherence; in the school context, personal strengths help improve academic performance and 
reduce instances of bullying, as well as occurrences of symptoms associated with depressed mood and 
anxiety; in the family setting, they contribute to understanding family relationships and deepening 
awareness of the dynamics among its members (Noronha & Reppold, 2019; Reppold et al., 2021). For 
effective intervention in various contexts with personal strengths, it is necessary to have an instrument 
with theoretical quality, technical robustness, and scientific validity. 

With the publication of the classification of personal strengths, research has been conducted 
aiming to advance theoretical understandings and empirical evidence of the construct. Consequently, 
instruments accessing personal strengths were constructed, with the most commonly found in 
international literature being the Values in Action (VIA; Peterson & Seligman, 2004). The VIA enabled 
research to be developed in many countries such as South Africa, Croatia, Israel, India, Germany, among 
others (Noronha et al., 2015). In the Brazilian context, based on the VIA, the Character Strengths Scale 
(Escala de Forças de Caráter – EFC, in Portuguese) was developed by Noronha and Barbosa (2016). It 
consists of 71 items that assess the 24 strengths, with the scale containing 3 items for each of them, 
except for Appreciation of Beauty, which has only 2 items. It is worth noting that the EFC is not an 
adaptation of the VIA, it’s just used it as a reference. 
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The EFC is the only scale known to assess personal strengths among Brazilians. There is a 
Portuguese version of the VIA-IS; however, validity studies conducted by Seibel et al. (2015) identified 
some weaknesses. In this study, the authors analyzed the factorial structure of the Brazilian Portuguese 
version of the VIA-IS. Firstly, they used parallel analysis as a method for factor retention, which indicated 
a solution of three or four factors. Then, they conducted Exploratory Factor Analysis for both 
possibilities, grouping the items corresponding to each personal strength. However, in both the three-
factor and four-factor solutions, several of the personal strengths showed cross-loadings (loadings 
above .30 on more than one factor). The authors then chose to consider the solution proposed by the 
Hull method, which, unlike parallel analysis, suggested a unifactorial solution for the VIA-IS, arguing that 
the strengths would all be interconnected and, therefore, should not be divided into virtues. None of the 
solutions found support the division of strengths into six virtues, as originally proposed by Peterson and 
Seligman (2004). In fact, the findings indicate psychometric weaknesses in the results, especially 
regarding the multifactorial solutions for the scale (Seibel et al., 2015). 

Regarding the EFC, several investigations have been conducted to search for validity evidence. 
Regarding evidence based on internal structure, for example, the authors published three studies, with 
results differing from one another. The first study, after not finding the theoretical structure of six 
virtues, proposed a unidimensional interpretation for the EFC (Noronha et al., 2015). The study was 
conducted with second-order factors, guided by the 24 personal strengths. However, with the 
advancement of research, it became clear that interpreting a general score of personal strengths had 
little or no utility. Therefore, the authors tested different structures in two other separate articles. 
Noronha and Zanon (2018), in a study with a sample of 981 university students, pointed to a three-
factor solution for the EFC (Intellect, Intrapersonal, and Collectivism and Transcendence). The authors 
argued that, despite finding better fit indices in structures tested with a greater number of dimensions, 
the three-factor solution was the only one that made sense and was theoretically sustainable. 

Subsequently, Noronha and Batista (2020), in a study with a sample of 1,500 university students, 
identified, through Exploratory Factor Analysis, a 6-factor solution for the instrument. However, 
Peterson and Seligman’s (2004) theoretical classification was not replicated (see Table 1). In this study, 
several items obtained cross-factor loadings, so the authors proposed allocating them to their respective 
factors not only based on factor loading but also guided by theoretical aspects. The items were 
distributed among the following proposed factors: Interpersonal Strengths (IS); Courage Strengths (CS); 
Theological Strengths (TS); Humanity Strengths (HS); Self-Regulation Strengths (SRS); and Intellectual 
Strengths (ITS). 

 
Table 1 
Distribution of personal strengths proposed by Peterson and Seligman (2004) and distribution found by 
Noronha and Batista (2020) 

Peterson & Seligman (2004) Noronha e Batista (2020) 

Virtues Strengths Factors Strengths 

Wisdom and 
knowledge 

Creativity, curiosity, open-
mindedness, love of 
learning and perspective 

Interpersonal 
Strengths 

Humor, love, social 
intelligence, honesty, and 
appreciation of beauty 

Courage Bravery, persistence, 
honesty and zest 

Courage 
Strengths 

Perspective, openness, 
leadership, teamwork, 
prudence, bravery, and 
creativity 

Humanity Love, kindness and social 
intelligence 

Theological 
Strengths 

Spirituality, gratitude, 
persistence, and optimism 

Justice Teamwork, fairness and 
leadership 

Humanity 
Strengths 

Fairness, kindness, and 
humility 

Temperance Forgiveness, humility, 
prudence and self-
regulation 

Self-regulation 
Strengths 

Zest, self-regulation, and 
forgiveness 

Transcendence Appreciation of Beauty, 
gratitude, hope, humor 
and spirituality 

Intellectual 
Strengths 

Love of learning, and 
curiosity 
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Studies were also conducted to search for evidence of validity with external variables related 
constructs such as personality, parenting styles, and social support. The personality factors of 
Extroversion and Socialization were more explanatory of personal strengths. Regarding parenting 
styles, strengths were more strongly associated with responsiveness, which interprets affection, 
involves sensitivity, acceptance, and commitment (Noronha & Batista, 2017, 2020; Noronha & Campos, 
2018; Noronha & Reppold, 2019). 

A recent theme concerning personal strengths revolves around differences in endorsement 
among different groups (e.g., men and women; adolescents and adults). Recent meta-analyses indicate 
that study findings are divergent regarding which strengths would be predominant among the 
mentioned groups (Heintz et al., 2019; Heintz & Ruch, 2022). However, before analyzing potential 
differences, it's necessary to investigate whether the instrument used to assess personal strengths 
measures the same construct across groups. In other words, if the instrument is invariant among them 
(Damásio, 2013). 

Invariance analysis can be performed using three models, namely, (1) Configural, which 
indicates whether the number of factors and the number of items per factor are suitable for both groups; 
(2) Metric, which indicates the equivalence of item factor loadings between groups; (3) Scalar, which 
indicates that intercepts (the level of latent trait needed to endorse item categories) are equivalent 
across groups. Thus, if invariance is not accepted, for example, when comparing the means of men and 
women in the construct, the researcher may find a difference between sexes explained by measurement 
error rather than a genuine difference in the construct between them (Fischer & Karl, 2019; Peixoto & 
Martins, 2021). 

Thus, the present study has the following objectives: (1) to test the factor structure of the EFC in 
the 6-factor model found by Noronha and Batista (2020) using CFA, seeking evidence of validity based 
on the internal structure of the construct (AERA et al., 2014); (2) to test the invariance of the EFC 
between adolescents and adults; (3) to test the invariance of the EFC between male and female 
adolescents; (4) to test the invariance of the EFC between men and women. 

 

Method 

Participants 

The sample of this study consisted of 4,522 participants, aged between 13 and 65 years 
(M = 22.12; SD = 7.623), with 62.7 % reporting being female. Subsequently, for the invariance analysis 
of the scale between adult and adolescent genders, the sample was divided into two subsamples. The 
adult subsample consisted of 3,549 individuals, aged 18 to 65 years (M = 23.86; SD = 7.723), with 62.4 % 
reporting being female. The adolescent subsample consisted of 973 individuals, aged 13 to 17 years 
(M = 15.76; SD = 1.008), with 63.8 % reporting being female. 

Instruments 

Sociodemographic questionnaire. This questionnaire was developed for the current study aiming 
to collect information about the sex and age of the participants. 

Character Strengths Scale (EFC; Noronha & Barbosa, 2016). The scale consists of 71 statements 
responded to on a five-point Likert scale (0 = not at all like me; 4 = very much like me). The instrument 
was developed to assess 24 personal strengths, organized into six virtues, according to Peterson and 
Seligman’s definition (2004). Each strength is represented by three items, except for the Appreciation 
of Beauty strength, which has only two. The result is calculated by summing the values of the responded 
items. The 6-factor model proposed by Noronha and Batista (2020) has good internal consistency 
indices: IS (α = .89); CS (α = .88); TS (α = .93); HS (α = .91); SRS (α = .83), and ITS (α = .88). 

Procedures 

The project was submitted to the Research Ethics Committee. After approval (No. 365.343), data 
collection was conducted in person (using pen and paper). The applications always took place on the 
premises of educational institutions, with minors being surveyed in schools and adults in universities. 
Participants over 18 years old signed the Informed Consent Form (ICF). For data collection in schools, 
after obtaining authorization from the principals, a schedule was established. Initially, the research 
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objectives were explained, and the ICF was provided to parents. After receiving signed ICFs, collection 
times were scheduled. The applications took place during school hours, after obtaining the signed 
Informed Assent Form (IAF). For all participants, the questionnaires were presented in the following 
order: sociodemographic questionnaire and Character Strengths Scale. It was estimated that the form 
could be completed in approximately 20 minutes. 

 

Data analysis 

To evaluate the factorial structure of the scale, a Confirmatory Factor Analysis (CFA) was 
conducted using R software (R Core Team, 2022), through the Lavaan package (Rosseel, 2012), with the 
weighted least square mean and variance adjusted (WLSMV) estimation method (Asparouhov & 
Muthén, 2010). Model fit was assessed using the following indices: χ², degrees of freedom (df), Root 
Mean Squared Error of Approximation (RMSEA), Standardized Root Mean Residual (SRMR), 
Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI). These indices are considered adequate 
when RMSEA and SRMR values are < .08 and CFI and TLI values are > .90, preferably > .95 (Hu & Bentler, 
1999). 

Next, the measurement invariance of each of the factors of the EFC between adults and 
adolescents was estimated using Multi-Group Confirmatory Factor Analysis (MG-CFA). We chose to 
perform the factor-by-factor invariance test, considering each factor as a unidimensional construct, 
precisely because each of them has a unique interpretability and has evidence of validity to support it. 

The analysis was conducted using the statistical software R (R Core Team, 2022), and the 
weighted least square mean and variance adjusted (WLSMV) estimation method was employed 
(Asparouhov & Muthén, 2010). Scale invariance was evaluated in three models: configural (factorial 
structure), metric (factor loadings), and scalar (item intercepts). The assessment of invariance is 
conducted hierarchically, meaning that the more complex model is only evaluated if its predecessor is 
invariant (Peixoto & Martins, 2021). 

To assess configural invariance, the same fit indices criteria from the CFA are considered. 
However, for metric and scalar invariance evaluation, the variability of CFI, RMSEA, and SRMR indices 
is considered. Worsening of ΔCFI ≤ 0.01, ΔRMSEA ≥ 0.015, and ΔSRMR ≥ 0.01 between a model and its 
predecessor indicate non-invariance. ΔCFI is considered the most robust index for assessing group 
invariance (Cheung & Rensvold, 2002); however, ΔRMSEA and ΔSRMR can be used as supplementary 
indices (Chen, 2007). Then, as previously mentioned, the sample was divided into two subsamples, one 
comprising adults and the other adolescents. Subsequently, using the same aforementioned procedure, 
invariance between sexes in both developmental stages was assessed. 

 

Results 

The results of the CFA conducted on the EFC are presented in Table 2. As it is possible to observe, 
only item 3 did not obtain a satisfactory factor loading (≥ .30) on its respective factor (FC). The item 
relates to the strength of creativity (I do things in different ways).  
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Table 2 
CFA results for the Character Strengths Scale 

Items IS CS TS HS SRS ITS 

Item_1 

Item_10 

Item_14 

Item_16 

Item_20 

Item_33 

Item_37 

Item_39 

Item_41 

Item_42 

Item_43 

Item_59 

Item_64 

Item_70 
 

.517 

.394 

.567 

.571 

.530 

.570 

.586 

.619 

.408 

.513 

.475 

.490 

.570 

.438 
 

     

Item_3 

Item_4 

Item_6 

Item_7 

Item_9 

Item_19 

Item_29 

Item_30 

Item_31 

Item_34 

Item_35 

Item_36 

Item_48 

Item_55 

Item_57 

Item_61 

Item_62 

Item_63 

Item_65 

Item_67 

Item_71 
 

 .261 

.435 

.444 

.415 

.487 

.543 

.358 

.577 

.544 

.629 

.584 

.366 

.512 

.405 

.539 

.667 

.602 

.605 

.508 

.486 

.432 
 

    

Item_8 

Item_15 

Item_22 

Item_24 

Item_27 

Item_28 

Item_40 

Item_44 

Item_47 

  .649 

.723 

.615 

.722 

.710 

.598 

.670 

.737 

.622 
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Item_49 

Item_51 

Item_52 
 

.717 

.599 

.713 
 

Item_2 

Item_11 

Item_21 

Item_46 

Item_50 

Item_56 

Item_58 

Item_66 

Item_68 
 

   .528 

.329 

.664 

.558 

.778 

.480 

.488 

.562 

.634 
 

  

Item_12 

Item_13 

Item_18 

Item_26 

Item_32 

Item_38 

Item_53 

Item_54 

Item_60 
 

    .336 

.652 

.590 

.475 

.488 

.392 

.806 

.513 

.502 
 

 

 

Item_5 

Item_17 

Item_23 

Item_25 

Item_45 

Item_69 

     .666 

.586 

.712 

.751 

.824 

.609 
 

Note. IS = Interpersonal Strengths; CS = Courage Strengths; TS = Theological Strengths; HS = Humanity 
Strengths; SRS = Self-Regulation Strengths; ITS = Intellectual Strengths 
 

The fit indices obtained in the CFA of the EFC were acceptable (χ² = 55127.615; df = 2399; 
RMSEA = .076; SRMR = .071; TLI = .909; CFI = .912). Due to item 3 not exhibiting a satisfactory factor 
loading, a new CFA excluding it was conducted, but no significant changes were found in the fit indices 
(χ² = 601118.791; df = 2415; RMSEA = .076 [90 % CI = .075-.076]; SRMR = .071; TLI = .910; CFI = .913). 
Therefore, it was decided to retain item 3 for subsequent analyses. Regarding the internal consistency 
of the factors, all obtained good reliability indices: IS (α = .79; ω = .82); CS (α = .84; ω = .86); TS (α = .87; 
ω = .89); HS (α = .75; ω = .78); SRS (α = .73; ω = .80); ITS (α = .80; ω = .85). The lower alphas were found 
in the SRS and HS factors. 

In order to address the second objective of this study, the results obtained from the invariance 
analysis between adolescents and adults are presented in Table 3. As can be observed, the results 
indicate, based on all considered indices, the configural, metric, and scalar invariance of the CS, TS, and 
ITS factors. This means that these factors showed strong equivalence between the groups, indicating 
that adolescents and adults respond similarly to the items of these factors. 

In the case of the IS and HS factors, they exhibited configural and metric invariance across all 
indices. However, for the scalar model, the obtained ΔCFI (-.012) exceeded the proposed criterion (-
.010), while the ΔRMSEA and ΔSRMR were acceptable. Although ΔCFI is considered the most robust 
index for assessing invariance, it exceeded the proposed criterion by only -.002. Therefore, it is possible 
to consider that both supplementary indices indicated the metric level of invariance. From this 
perspective, these factors can also be considered to have strong equivalence between adolescents and 
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adults. Lastly, regarding the SRS factor, it did not exhibit acceptable fit indices in the configural model. 
Therefore, it cannot be considered equivalent across age groups in any of the models. 
 
Table 3 
Fit indices of the invariance models for the factors of the EFC tested between adolescents and adults 

Interpersonal 
Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

3375.4 
3521.3 
3975.3 

154 
195 
208 

.907 
.904(.003) 
.892(-.012) 

.098 
.088(-.010) 
.091(.003) 

.095-.101 

.086-.091 

.088-.093 

.079 
.080(.001) 
.080(.000) 

Courage 
Strengths 
Model χ2 df  CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

6474.5 
6902.8 
7385.1 

378 
440 
460 

.915 
.910(-.005) 
.903(-.007) 

.088 
.084(-.004) 
.085(.001) 

.086-.090 

.082-.086 

.083-.087 

.074 
.075(.001) 
.075(.000) 

Theological 
Strengths 
Model χ2 df  CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

4150.2 
4337.0 
4482.1 

108 
143 
154 

.949 
.947(-.002) 
.945(-.002) 

.130 
.115(-.015) 
.113(-.002) 

.127-.134 

.113-.118 

.110-.116 

.092 
.092(.000) 
.092(.000) 

Humanity  

Strengths 

Model χ2 df  CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ)  

Configural 
Metric 
Scalar 

570.76 
688.94 
910.47 

54 
80 
88 

.971 
.966(-.005) 
.954(-.012) 

.066 
.059(-.007) 
.065(.006) 

.061-.071 

.055-.063 

.061-.069 

.052 
.054(.002) 
.055(.001) 

Self-regulation 
Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

3658.4 
3806.0 
4027.6 

54 
80 
88 

.845 
.840(-.005) 
.831(-.009) 

.174 
.146(-.028) 

.143(-.003) 

.169-.179 

.142-.149 

.139-.146 

.116 
.118(.002) 
.118(.000) 

Intellectual 
Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

224.13 
322.29 
345.34 

18 
35 
40 

.992 
.989(-.003) 
.988(-.001) 

.072 
.061(-.011) 
.059(-.002) 

.064-.080 

.055-.067 

.053-.064 

.040 
.043(.003) 
.043(.000) 

 
The results obtained from the sex invariance analysis in the adolescent subsample are presented 

in Table 4. As observed, only the TS factor exhibited invariance across all three models (Configural, 
Metric, and Scalar). The IS, HS, and ITS factors showed configural invariance. However, the CS and SRS 
factors did not exhibit invariance. Thus, it can be concluded that only the Theological Strengths factor 
demonstrates strong invariance between male and female adolescents. 
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Table 4 
Fit indices of the invariance models for the factors of the EFC tested between sexes in adolescents 

Interpersonal 
Strengths 
Model χ2 df  CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

1065.1 
1266.4 
1536.1  

154 
195 
208 

.918 
.903(-.015) 
.880(-.023) 

.111 
.107(-.004) 
.115(.008) 

.105-.117 

.101-.113 

.110-.121 

.094 
.096(.002) 
.096(.000) 

Courage 
Strengths 
Model χ2 df CFI (Δ)  RMSEA (Δ) RMSEA IC 95 %  SRMR (Δ)  

Configural 
Metric 
Scalar 

2800.0 
3251.5 
3446.1 

378
440
460 

0.866 
0.845(-.021) 
0.835(-.010) 

.116 
.116(.000) 
.117(.001) 

.112-.120 

.112-.119 

.113-.120 

.105 
.108(.003) 
.108(.000) 

Theological 
Strengths 
Model χ2 df CFI (Δ)  RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

876.23 
1019.91 
1085.06 

108
143
154 

.949 
.942(-.007) 
.939(-.003) 

.121 
.113(-.008) 
.112(-.001) 

.114-.129 

.106-.119 

.105-.118 

.093 
.095(.002) 
.096(.001) 

Humanity 
Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 
Configural 
Metric 
Scalar 

338.35 
455.14 
563.33 

54 
80 
88 

.943 
.924(-.019) 
.904(-.020) 

.105 
.099(-.006) 
.106(.007) 

.094-.116 

.090-.108 

.098-.115 

.082 
.086(.004) 
.086(.000) 

Self-regulation 
Strengths 
Model χ2 df CFI (Δ)  RMSEA (Δ)  RMSEA IC 95 % SRMR (Δ)  

Configural 
Metric 
Scalar 

992.35 
1099.65 
1351.51 

54 
80 
88 

.747 
.726(-.021) 
.660(-.066)  

.190 
.163(-.027) 
.173(.010)  

.180-.201 

.155-.172 

.165-.181 

.134 
.135(0,001) 
.138(0,003) 

Intellectual 
Strengths 
Model χ2 df CFI (Δ)  RMSEA (Δ)  RMSEA IC 95 % SRMR (Δ)  

 

Configural 
Metric 
Scalar 

88.467 
146.423 
152.218 

18 
35 
40 

.973 
.957(-.016) 
.956(-.001) 

.090 
.081(-.009) 
.076(-.005) 

.072-.109 

.068-.095 

.064-.089 

.064 
.069(.005) 
.068(-.001) 

 

 
The results of the sex invariance analysis in the adult subsample are presented in Table 5. As 

observed, the CS, TS, HS, and ITS factors exhibited invariance across all three models (Configural, Metric, 
and Scalar), indicating strong invariance between the groups. In contrast, the IS and SRS factors did not 
exhibit invariance in any of the models. 
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Table 5 
Fit indices of the invariance models for the factors of the EFC tested between sexes in adults 

Interpersonal Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

2749.2 
2989.4 
3562.9 

154 
195 
208 

.898 
.890(-.008) 
.868(-.022) 

.099 
.092(-.008) 
.097(.005) 

.096-.103 

.094-.100 

.094-.100 

.080 
.082(.002) 
.082(.000) 

Courage Strengths 
Modelo  χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

5343.0 
5719.8 
6094.7 

378 
440 
460 

.915 
.909(-.006) 
.903(-.005) 

.090 
.086(-.004) 
.087(.001) 

.088-.092 

.084-.088 

.085-.089 

.075 
.077(.002) 
.077(.000) 

Theological Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

3608.1 
3702.8 
4067.0 

108 
143 
154 

.947 
.946(-.001) 
.940(-.006) 

.138 
.121(-.017) 
.122(.001) 

.134-.141 

.117-.124 

.119-.125 

.096 
.096(.000) 
.097(.001) 

Humanity Strengths 
Model χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

459.87 
526.42 
645.02 

54 
80 
88 

.971 
.968(-.003) 
.960(-.008) 

.066 
.057(-.009) 
.061(.004) 

.061-.072 

.052-.062 

.056-.065 

.051 
.053(.002) 
.054(.001) 

Self-regulation Strengths 
Model 

χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

2944.7 
3026.5 
3503.0 

54 
80 
88 

.860 
.857(-.003) 
.834(-.023) 

.176 
.146(-.030) 
.150(-.004) 

.171-.182 

.142-.151 

.146-.155 

.115 
.116(.001) 
.116(.000) 

Intellectual Strengths 
Model 

χ2 df CFI (Δ) RMSEA (Δ) RMSEA IC 95 % SRMR (Δ) 

Configural 
Metric 
Scalar 

170.41 
244.54 
336.26 

18 
35 
40 

.994 
.992(-.002) 
.988(-.004) 

.070 
.059(-.011) 
.065(.006) 

.061-.080 

.052-.066 

.059-.072 

.035 
.038(.003) 
.039(.001) 

 
Table 6 presents a synthesis of the results of the invariance analyses of the six EFC factors. It 

displays, separately, the accepted invariance models for each of the scale factors in the three analyzed 
situations (between adolescents and adults, between sexes in adolescents, and between sexes in adults). 
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Table 6 
Summary of the results of the invariance analysis of the factors of the Character Strengths Scale 

Invariance Accepted model 

Factor 
Between adolescents 

and adults 
Between sexes in 

adolescents 
Between sexes in 

adults 
Interpersonal 
Strengths Scalar Configural Non-invariant 

Courage 
Strengths 

Scalar Non-invariant Scalar 

Theological 
Strengths 

Scalar Scalar Scalar 

Humanity 
Strengths 

Scalar Configural Scalar 

Self-regulation 
Strengths 

Non-invariant Non-invariant Non-invariant 

Intellectual 
Strengths 

Scalar Configural Scalar 

 

Discussion 

The present study aimed to replicate the internal structure of the Character Strengths Scale 
proposed by Noronha and Batista (2020), seeking validity evidence based on internal structure. 
Although the instrument has undergone other studies of internal structure analysis (Noronha & Batista, 
2020; Noronha et al., 2015; Noronha & Zanon, 2018), as advocated by AERA et al. (2014), new validity 
evidence should be sought with distinct samples. In this study, a broad sample was used. Additionally, 
the study sought to assess whether the factors found, when considered as unidimensional scales (due 
to the interpretability of each of them and the repeated validity evidence), demonstrated invariance 
between adolescents and adults and between the sexes within these groups. 

Regarding the findings of the internal structure analysis, the indices were acceptable, thus 
replicating the study by Noronha and Batista (2020). The fit indices remained within the minimum 
parameters suggested by Hu and Bentler (1999), with all items except item 3 having factor loadings 
> .30 on their respective factors. Additionally, all factors of the instrument demonstrated good internal 
consistency (Cronbach, 1951). These results are consistent with other studies (Littman-Ovadia & Lavy, 
2012; McGrath, 2014; Neto et al., 2014; Ng et al., 2016; Noronha & Batista, 2020; Noronha et al., 2015; 
Noronha & Zanon, 2018; Solano & Cosentino, 2018) indicating a distribution of personal strengths 
diverging from the theoretical model proposed by Peterson and Seligman (2004). 

In discussing the instrument’s invariance analysis, it’s essential to highlight the importance of 
this type of procedure before making comparisons between groups. As discussed, the literature 
indicates discrepancies in which personal strengths have higher and lower means between men and 
women and between adolescents and adults (Heintz et al., 2019; Heintz & Ruch, 2022). However, the 
differences found may not reflect real differences in strengths between groups but may instead be due 
to errors or biases in the instrument’s measurement. Instruments with erroneous or biased 
measurements may not only point to non-existent differences but may also obscure existing differences 
between groups. precisely because it can shed light on this issue, evaluating the instrument’s invariance 
is extremely relevant (Chen, 2008). 

In the present study, we conducted invariance analysis on the configural, metric, and scalar 
models. For understanding, the configural model assesses whether the instrument’s structure, i.e., its 
configuration, is adequate for both analyzed groups. When invariance is not accepted in this model, it 
means that the items load on different factors for each group. The metric model assesses whether the 
factor loadings of the items are statistically equal for both groups. When this is not accepted, it means 
that the items do not have the same importance for the instrument in both groups, indicating bias in 
responses to the items by one of the groups; hence, any mean comparison will be biased. Lastly, the 
scalar model assesses whether the latent trait level to respond to a certain item is equivalent between 
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groups. When this is not accepted, it means that one of the groups may endorse an item more easily than 
the other (Damásio, 2013; Milfont & Fischer, 2010). 

Thus, according to the description of the models, it becomes evident that comparative studies 
between genders, different age groups, and different nationalities are capable of reflecting real 
differences or similarities between the groups if the instrument used is equivalent across the groups. 
After all, the invariance accepted in the configural model pertains to the correct configuration of items 
in the model, and the invariance in the metric model only indicates that the factor loadings are 
statistically equivalent, while the invariance in the scalar model indicates that the items truly assess the 
latent trait of individuals belonging to both groups in an equivalent manner. Therefore, despite the 
relevance of each evaluated model, direct and unbiased comparisons between groups due to 
measurement error are only possible when all three levels of invariance are accepted (Fischer & Karl, 
2019; Milfont & Fischer, 2010). 

In the present study, scalar equivalence of the EFC was accepted between adolescents and adults 
in the IS, CS, TS, HS, and ITS factors, between male and female adolescents in the TS factor, and between 
men and women in the CS, TS, HS, and ITS factors. As explained, these results suggest that mean 
comparisons in personal strengths between the groups are possible in those belonging to these 
aforementioned factors (e.g., humor between adolescents and adults; spirituality between male and 
female adolescents; prudence between men and women). Therefore, it can be stated that comparisons 
between character strengths belonging to factors that did not achieve scalar invariance between the 
evaluated groups are not possible, as they will not reflect real differences or similarities but rather 
errors and biases in the measurement instrument (Damásio, 2013; Fischer & Karl, 2019; Peixoto & 
Martins, 2021). 

It is relevant to highlight that the SRS factor did not achieve configural invariance in any of the 
pairs of groups tested. Upon carefully investigating the results of the model, it was observed that some 
items behaved differently between the groups. In the comparison between adolescents and adults, item 
60 (“I am a careful person”) obtained a factor loading < .30 for both groups. However, items 18 (“I always 
have a lot of energy”) and 53 (“I feel full of life”) had higher loadings for adults than for adolescents; this 
may indicate that, perhaps, for some adolescents, these items are not directly related to other self-
regulation items but to other characteristics of their personality. In the comparison between genders in 
adolescents, items 18, 60, and 38 (“I remain calm even in difficult situations”) loaded adequately on the 
factor only for the female group. Previous studies have shown that female adolescents tend to score 
higher in self-regulation than male adolescents (Coyne et al., 2015; Sanchis-Sanchis et al., 2020; Tetering 
et al., 2020), so it is possible that the lack of configural invariance between groups is due to this 
difference. Regarding the comparison between genders in adults, item 60 had a very low factor loading 
for the male group (.167), and item 38 had a higher loading for women than for men. Both items involve 
questions related to calmness/care, and as the literature suggests, women tend to report more self-
regulation strategies than men (Nolen-Hoeksema, 2012), which may justify the lack of invariance of this 
factor between groups. 

The CS factor was also not invariant even at the configural level between the groups of 
adolescents. An observation of the factor loadings indicated that items 3 (“I do things in different ways”), 
6 (“I make good judgments even in difficult situations”), 7 (“I think about different possibilities when 
making a decision”), 29 (“I think a lot before making a decision”), and 36 (“I analyze what people say 
before giving my opinion”) obtained loadings < .30 for the male adolescent group. Unlike items such as 
35 (“I face dangers to do good”) which more directly reflect a positively oriented courage, the content 
of these items involves something closer to thinking/reflecting before acting. Therefore, it is possible 
that for the male adolescent group, these items are capturing a different type of content such as 
impulsivity control (Weinstein & Dannon, 2015). 

Finally, the IS factor did not exhibit configural invariance between genders for adults. Item 10 
(“I do not lie to please people”) obtained a factor loading < .30 for men (.222), but it also did not have a 
very high loading for women (.317). Because it is a positive item (in terms of the latent trait), but 
contains the word “not”, participants may have had difficulty interpreting the meaning of the sentence, 
which may have penalized the fit of the configural model and resulted in the non-invariance of the factor. 
However, item 33 (“I am a truthful person”) also showed a higher loading for women than for men, 



Rocha, R. M. A. da, Santos, C. G., 
Gonzalez, H. V., & Noronha, A. P. P. 

Character Strengths Scale: new validity evidence 

 

13 
 

which may indicate that there may indeed be a difference in the functioning of item content between 
genders in adults beyond the issue pointed out for item 10. 

Final considerations 

The structure found by Noronha and Batista (2020) for EFC was replicated in the present study. 
This brings a new indication that this distribution of personal forces is empirically supported. Although 
item 3 did not cause significant harm to the model fit, its reformulation might be considered due to its 
low factor loading. Specifically, the item refers to creativity (“I do things in different ways”), and it is 
possible that the meaning of doing things differently has various interpretations, which may have 
impacted the results. It is unique that further studies be conducted, including additional applications of 
pilot studies.  

Regarding factor invariance, the results indicated that only the TS factor exhibited scalar 
invariance across all group comparisons. However, in at least one group comparison, the other factors 
demonstrated complete invariance, except for the SRS factor, which was non-invariant in all group 
comparisons. This may suggest a prioritized revision of the items composing the SRS factor. The CS and 
IS factors also warrant attention in a future instrument revision, as the former did not function 
equivalently at any level between sex groupings in adolescents, and the same occurred with the latter 
in adults. 

As a limitation of the present study, it can be noted that due to the number of items allocated for 
each character strength being less than four, it was not possible to assess the invariance of these 
strengths individually through MG-CFA (Czerwiński & Atroszko, 2021). It is recommended that future 
studies employ methods capable of evaluating the invariance of each strength separately. 
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