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Abstract

Self-efficacy refers to an individual’s optimistic belief in their own capabilities—the
belief that they can perform difficult tasks and overcome challenges effectively. One
commonly used instrument for measuring self-efficacy is the Generalized Self-Efficacy
Scale (GSE). This study aimed to examine the factor structure and differential item
functioning (DIF) of the Indonesian version of the GSE. Confirmatory factor analysis
(CFA) was used to test the factor structure, whereas the Mediated MIMIC model
was applied to assess DIF. The participants were 534 undergraduate students (102
males and 432 females) aged 17-25 years (M = 20.06, SD = 1.34). A non-probability
sampling method with a convenience sampling technique was used. The findings
indicated that CFA supported a one-factor (unidimensional) model with a good fit to
the data. At the item-parameter level, all 10 items of the Indonesian version of the
GSE showed statistically significant factor loadings. However, gender-related DIF
was detected in Item 3. These findings suggest that although the Indonesian version
of the GSE demonstrates a unidimensional measurement structure, researchers and
practitioners should interpret gender-based comparisons cautiously because Item 3
may function differently across male and female respondents.

Introduction

Self-efficacy was first introduced by Albert Bandura (1977) within social cognitive
theory, which conceptualizes the interaction among individuals, behavior, and the
environment. Bandura referred to self-efficacy as the belief that individuals possess
the capability to organize and execute courses of action required to attain particular
outcomes (Bandura, 1986). Since Bandura introduced the construct of self-efficacy
into the psychological literature, it has become one of the most extensively studied
psychological constructs. Researchers have explored its role across various domains,
including education, health, career, and well-being, by examining self-efficacy among
individuals from different developmental levels and cultural backgrounds (Schunk
& Pajares, 2002).

In line with the development of self-efficacy research, several instruments have
been developed to measure self-efficacy, including the Generalized Self-Efficacy
Scale (GSE; Schwarzer and Jerusalem 1995), the General Self-Efficacy Scale (GSES;
Sherer et al. 1982), and the General Self-Efficacy Scale 12 (GSES-12; Bosscher and
Smit 1998). The Generalized Self-Efficacy Scale (GSE), developed by Schwarzer
and Jerusalem (1995), is used to measure the general construct of self-efficacy.
The GSE assesses general perceptions of self-efficacy with the aim of predicting
how individuals cope with everyday problems and adapt after experiencing various
stressful life events.

The GSE was initially developed by Matthias and Jerusalem in Germany in
1981. It originally consisted of 20 items designed to measure self-efficacy as a
broad personality disposition that could be assessed individually or collectively. In
1995, Schwarzer and Jerusalem (1995) modified the instrument into a 10-item, one-
factor (unidimensional) measure. The instrument reflects optimistic self-confidence,
namely the belief that individuals can perform new or difficult tasks and overcome
adversity. The GSE is currently available in 33 languages, including Indonesian.
Across studies conducted in many countries, the GSE has demonstrated good
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internal consistency, with Cronbach’s alpha values ranging
from 0.76 to 0.90 and an average reliability coefficient of
approximately 0.80 (Schwarzer & Jerusalem, 1995).

Versions of the GSE in various languages have been
examined using factor analysis and have provided evidence
supporting construct validity. Nevertheless, despite its
widespread acceptance, adapting and translating the GSE
into different cultural contexts, such as Indonesia, presents
specific challenges. One such challenge is ensuring that
the GSE is not only theoretically and structurally valid
but also fair when measuring self-efficacy across different
groups. This is important because cultural, educational,
gender, and social differences may influence how individu-
als evaluate their own capabilities. Previous studies have
shown that self-efficacy is influenced by cultural and social
factors, including gender differences (Britner & Pajares,
2001; Mulu, 2023). Therefore, it is important to exam-
ine whether the Indonesian version of the GSE exhibits
differential item functioning (DIF).

Studies of DIF have attracted considerable attention
in psychological and educational research. DIF analysis is
used to support measurement fairness and strengthen test
validity (Ibrahim, 2018). DIF refers to a phenomenon in
which a test item functions differently across groups even
when individuals from those groups have the same level
of the underlying ability. Examining whether an item
exhibits DIF can help researchers better understand item
and group performance, thereby supporting fairer test use
(Penfield & Camilli, 2006).

Several methods are currently available for detecting
DIF. DIF detection methods can be classified into two
broad philosophical perspectives: statistical methods (e.g.,
factor-analysis-based approaches) and measurement mod-
els (e.g., the Rasch model), each of which is based on
different assumptions (Hayat et al., 2023). Previous stud-
ies have applied approaches such as Item Response Theory
(Stark et al., 2006), the Rasch model (Suseno et al., 2022),
and the Mediated MIMIC model (Cheng et al., 2016;
Wahyudi, 2019; W.-C. Wang et al., 2009). The MIMIC
model is a special case of confirmatory factor analysis
(CFA) that incorporates covariates and includes observed
variables serving as multiple indicators and multiple causes
of a latent variable (Bollen, 1989).

Several studies have examined DIF in the GSE, which
is widely used to measure self-efficacy. Bonsaksen et al.
(2013), for example, used the Rasch model in a sample of
individuals with morbid obesity. Their findings showed
significant DIF associated with age and educational level.
Several items were easier to endorse for individuals younger
than 40 years or those with higher educational attainment.
In addition, Holter et al. (2025) found that one item (Item
3) exhibited DIF in relation to gender responses. Women
with low self-efficacy were more likely to endorse this item,
whereas men were more likely to endorse it when their
self-efficacy was at a moderate to high level.

Other studies of gender differences have also reported
relevant findings. Robinson et al. (2022), for exam-
ple, found that women had lower levels of self-efficacy
than men, which affected their motivation and academic
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achievement in science, technology, engineering, and math-
ematics (STEM). Similar findings were reported by Chan
(2022) in China, where women showed lower levels of self-
efficacy, interest, and academic and career aspirations in
STEM fields than men.

DIF analysis is essential for ensuring that self-efficacy
measures such as the GSE can be used fairly across dif-
ferent groups in the Indonesian context, which is char-
acterized by sociocultural diversity, varied educational
backgrounds, and gender differences. DIF analysis is nec-
essary as part of a comprehensive instrument-validation
process to examine measurement invariance, particularly
whether GSE items measure the same construct across
different groups. DIF analysis can help identify poten-
tially biased items so that test scores can be interpreted
fairly and accurately (Gémez-Benito et al., 2018; Hagquist,
2019; Martinkovd et al., 2017). Gender, for example, may
create differences in how men and women assess their
levels of self-efficacy, potentially reflecting social norms
and societal expectations regarding gender roles (Kutuk,
2025).

This study had two objectives. First, it examined
the factor structure of the Indonesian version of the GSE
using CFA. Second, it analyzed DIF using the Mediated
MIMIC model, with gender as the covariate. DIF analysis
should be conducted as part of psychometric evaluation
to determine whether the Indonesian version of the GSE
functions fairly across different groups. The findings of
this study are expected to provide insight into the extent
to which the Indonesian version of the GSE is valid and fair
for measuring self-efficacy in the Indonesian population.
In addition, the findings are expected to contribute to the
development of psychometric instruments that are more
sensitive to gender, sociocultural, and educational factors,
particularly in the Indonesian context.

Methods

Participants

The participants were 534 undergraduate students (102
males and 432 females) enrolled at various universities in
Indonesia. Their ages ranged from 17 to 25 years (M =
20.06, SD = 1.34). A non-probability sampling method
with a convenience sampling technique was used.

Ethical Approval and Research Procedure

This study was conducted after receiving ethical ap-
proval from the Research Ethics Committee of Uni-
versitas Bosowa, approval number: 003b/1.02/DRIPM-
UNIBOS/2025 dated January 3, 2025. All participants
were informed about the purpose of the study, the vol-
untary nature of participation, data confidentiality, and
their right to withdraw at any time without consequences.
Data were collected through an online questionnaire ad-
ministered via Google Forms. All participants provided
informed consent before completing the research instru-
ment. All data were analyzed anonymously and used
solely for research purposes.
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Instrument: Indonesian Version of the Generalized Self-
Efficacy Scale (GSE)

This study used the GSE developed by Schwarzer and
Jerusalem (1995). The GSE is a unidimensional instru-
ment consisting of 10 items rated on a four-point Likert
scale, ranging from Disagree = 1 to Strongly Agree =
4. The instrument reflects optimistic self-confidence, in-
dicating the belief that individuals can perform new or
difficult tasks and overcome related difficulties. The GSE
is available in 33 languages, including an Indonesian ver-
sion. The Indonesian version follows the scoring system
of the original instrument, using a four-point Likert scale,
with total scores ranging from 10 to 40.

Data Analysis: Mediated Multiple Indicators Multiple
Causes (MIMIC) Model

The MIMIC model can incorporate observed covariates,
such as gender and ethnicity, to examine their effects on
latent variables and item responses, while simultaneously
examining how these variables influence item responses.
One advantage of the MIMIC model is its ability to control
for covariates (e.g., gender), making it a flexible and widely
used method for detecting DIF in psychometric studies
(Finch, 2005; W.-C. Wang et al., 2009; Woods & Grimm,
2011).

The MIMIC model is a special case of structural equa-
tion modeling (SEM) in which multiple indicators reflect
an underlying latent variable or factor and multiple causes
(predictors) influence that latent variable or factor. When
the covariance structure is analyzed, the MIMIC model
can be represented as follows:

n=TX+¢ (1)
Y =X\n+e¢ (2)
X=¢ (3)

In these equations, multiple endogenous indicators (y’s)
are used to measure endogenous latent variables (n’s).
No causal effects are specified among the 7’s; instead,
covariances/correlations are specified, and 7 is influenced
by exogenous indicators (x’s), which are assumed to be
perfect measures of exogenous latent variables (£’s). The
symbol = indicates identity between x and £ by fixing the
factor loading to 1.0 (i.e., A, = 1) and the measurement
error to 0 (i.e., ©5 = 0). When means and covariances
are analyzed, the MIMIC model can be represented as
follows:

n=TX+¢ (4)
Y =v,+A\n+¢ (5)
X=¢ (6)

Here, v, represents the vector of means/intercepts of the
endogenous indicators y. In the equations above, no factor
intercept is included because the factor mean/intercept in
the single-group model is fixed at 0 for model identification
(J. Wang & Wang, 2020).
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Data Analysis Procedure

Data were analyzed using CFA and the Mediated MIMIC
model. To obtain information about the psychometric
characteristics of each subscale, the following analyses
were reported: (1) goodness-of-fit testing for the CFA
and Mediated MIMIC models; (2) significance testing of
item parameters; (3) significance testing of the regression
coeflicient from the covariate, namely gender, to the factor;
(4) reporting of correlations among factors estimated from
the model (latent correlations); and (5) comparison of the
score distributions from the CFA and Mediated MIMIC
models. In the Mediated MIMIC analysis, gender was
used as a covariate and coded dichotomously as male = 1
and female = 0.

Results

Descriptive Statistics

Before conducting CFA, descriptive statistics were ex-
amined by reporting the mean, standard deviation, and
skewness of each item in the Indonesian version of the
GSE. The normality assumption was evaluated using the
skewness values for each item, with an acceptable range
of 1 (B. Muthén & Kaplan, 1992). The results indicated
that the normality assumption was not fully met because
some items had skewness values outside the specified range
(see Table 2).

Model Testing
CFA examines the relationships between observed vari-
ables and continuous latent variables. CFA is one of the
most commonly used approaches for evaluating the con-
struct validity of an instrument (Brown, 2015). Using
CFA, researchers can examine the extent to which all
items in an instrument measure or provide information
about a single intended construct (Umar & Nisa, 2020).
Several goodness-of-fit indices were considered in the CFA,
including the root mean square error of approximation
(RMSEA), comparative fit index (CFI), Tucker-Lewis in-
dex (TLI), and standardized root mean square residual
(SRMR). A model was considered to have acceptable fit
when RMSEA < 0.08, CFI and TLI > 0.90, and SRMR
< 0.08 (Browne & Cudeck, 1993; Hu & Bentler, 1999).
The first stage involved conducting CFA on the Indone-
sian version of the GSE. The analysis was performed using
Mplus version 8.4 (L. K. Muthén & Muthén, 2020) with
maximum likelihood estimation with standard errors and
mean-adjusted chi-square test statistics that are robust to
non-normality (ESTIMATOR = MLM). Initial testing of
the one-factor (unidimensional) model of the Indonesian
GSE yielded RMSEA = .068 (90% CI = .056, .082), CFI
=.937, TLI = .919, and SRMR = .045. These results indi-
cate that the model was supported by the data (Browne &
Cudeck, 1993). Thus, the 10 items of the Indonesian GSE
measured a single factor, namely self-efficacy. In addition,
all 10 items showed statistically significant factor loadings.
After the one-factor model was found to fit the data,
gender was included in the model. With gender included,
the one-factor (unidimensional) model was specified as a
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Table 1
Indonesian Version of the General Self-Efficacy Scale
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Untuk setiap masalah, saya punya solusinya.
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Indonesian Version of the General Self-Efficacy Scale

Apapun yang terjadi, saya akan siap menghadapinya.

Menyelesaikan masalah yang sulit, selalu berhasil bagi saya, jika saya mencobanya

Jika seseorang menghalangi tujuan saya, saya akan mencari cara dan sarana untuk melanjutkan
Saya tidak mengalami kesulitan dalam menjalankan maksud dan tujuan saya.

Dalam situasi yang tidak terduga, saya selalu tahu bagaimana saya harus bersikap.

Jika saya dihadapkan pada sesuatu yang baru, saya tahu bagaimana saya dapat menghadapinya.

Saya dapat menghadapi kesulitan dengan tenang, karena saya selalu dapat mengandalkan kemampuan saya.
Jika saya menghadapi suatu masalah, saya biasanya mempunyai banyak ide untuk mengatasinya.

Juga dalam kejadian yang tidak terduga, saya pikir saya akan mampu menghadapinya dengan baik.

Table 2
Descriptive Statistics

Item Mean Std. Deviation Skewness
1. 3.380 0.775 —1.042
2. 3.479 0.732 —1.342
3. 2.433 0.987 —0.032
4, 3.047 0.833 —0.518
5. 2.820 0.834 —0.178
6. 2.901 0.824 —0.339
7. 2.831 0.909 —0.292
8. 2.805 0.859 —0.095
9. 2.828 0.806 —0.066
10.  3.337 0.796 —0.971

Mediated MIMIC model. The analysis showed that the
Mediated MIMIC model fit the data, with RMSEA = 0.062
(90% CI = 0.050, 0.074), CFI = 0.939, TLI = 0.922, and
SRMR = 0.043 (Browne & Cudeck, 1993). Accordingly,
the effect of gender differences on the Indonesian version of
the GSE could be interpreted. After establishing that both
the one-factor CFA model and the Mediated MIMIC model
of the Indonesian GSE fit the data, the path diagrams of
the fitted models and the item-level parameter estimates
were reported.

Table 3 presents the parameter estimates for each item
in both the CFA and Mediated MIMIC models. Table
4 presents the regression coefficients from the Mediated
MIMIC analysis.

As shown in Table 3, all items of the Indonesian ver-
sion of the GSE demonstrated statistically significant
factor loadings in both the CFA and Mediated MIMIC
models. Item performance was evaluated based on two
criteria: positive factor loadings and statistically signifi-
cant z-values greater than 1.96 (p < .05). As presented in

Table 3, all items met these criteria, indicating that each
item significantly contributed to the measurement of the
underlying self-efficacy construct (Umar & Nisa, 2020).

The Mediated MIMIC analysis indicated gender-
related DIF in the Indonesian version of the GSE. This
result was reflected in statistically significant z-values
greater than 1.96 (Table 4). Further analysis was then
conducted to identify the item exhibiting DIF. The Me-
diated MIMIC analysis showed that Item 3 (“I have no
difficulty in carrying out my intentions and goals”) exhib-
ited gender-related DIF through both direct and indirect
effects (see Figure 2). The z-value for Item 3 was greater
than 1.96 (see Table 4). This finding indicates that men
and women responded differently to Item 3. The result
may reflect differences in gender roles within the Indone-
sian sociocultural context that influence how individuals
evaluate their own capabilities.

Distribution of CFA and Mediated MIMIC Model Scores
The score distributions for the CFA and Mediated MIMIC
models were examined. For the CFA model (Figure 3), the
mean was 0.000 (SD = 0.268), with a skewness of —0.067.
For the Mediated MIMIC model (Figure 4), the mean was
0.074 (SD = 0.947), with a skewness of —0.065. Although
an independent variable was added to the model (the
Mediated MIMIC model), the mean and skewness values
were relatively similar across the two models, whereas the
standard deviations indicated differences in the dispersion
of the factor scores.

Discussion

This study aimed to analyze the factor structure and
identify DIF in the Indonesian version of the GSE using
CFA and the Mediated MIMIC model. These approaches
are frequently used to evaluate the psychometric properties
of instruments because they allow researchers to assess
model fit and the factor structure of latent constructs
(Brown, 2015). The findings provide important insights
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Figure 1
Fitted model of the Indonesian version of the GSE
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Figure 2
Fitted Mediated MIMIC model of the Indonesian version of the GSE
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Table 3
Item Parameters for the CFA and Mediated MIMIC Models

Table 4

Regression Coefficients for the MIMIC Model

Figure 3
Distribution of CFA scores

Frequency

-80

CFA Mediated MIMIC model Interpretation
Item Loading S.E.  z-value Loading S.E. z-value

1 0.371 0.041 8.935 0.370 0.042 8.912  Significant loading
2 0.425 0.037 11.417 0.425 0.037 11.404 Significant loading
3 0.550 0.036 15.151 0.539 0.037 14.534  Significant loading
4 0.567 0.038 14.883 0.567 0.038 14.912 Significant loading
5 0.656 0.030 21.838 0.657 0.030 21.808 Significant loading
6 0.695 0.026 26.782 0.694 0.026 26.731 Significant loading
7 0.720 0.025 28.499 0.721 0.025 28.636 Significant loading
8 0.746 0.023 32.787 0.746 0.023 32.924 Significant loading
9 0.726 0.028 25.725 0.726 0.028 25.731 Significant loading
10 0.574 0.035 16.405 0.574 0.035 16.380 Significant loading

Path Beta S.E.  z-value

Direct effects

Gender — General Self-Efficacy 0.152 0.046  3.315

Gender — ltem 3 0.077 0.036 2.139

Indirect effect

Gender — General Self-Efficacy — Item 3 0.082 0.025  3.230

-80 40

Factor Score CFA

Histogram

-.20

oo

20

A0

Mean = _4.12E-5
Stcl. Dew_ = 268
=534

Figure 4

Distribution of Mediated MIMIC model
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o
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into the validity and fairness of the instrument in the
Indonesian context, particularly for assessing self-efficacy
among university students. CFA showed that the one-
factor (unidimensional) model of the Indonesian GSE
fit the data. In addition, all items showed statistically
significant factor loadings, ranging from 0.370 (Item 1) to
0.746 (Item 8). These findings support the results reported
for the original scale by Schwarzer and Jerusalem (1995).

The Mediated MIMIC analysis further indicated a
gender effect on the Indonesian version of the GSE. The
presence of gender-related DIF indicates potential mea-
surement bias that should be considered when comparing
scores across gender groups. In an international context,
previous Rasch analyses of the GSE have identified DIF
in specific items according to age, education, and employ-
ment status (Bonsaksen et al., 2013). Thus, the present
findings reinforce the importance of evaluating DIF when
adapting psychometric instruments across groups in In-
donesia and highlight the need for revision or corrective
measures to ensure fair and reliable GSE measurement.

Several previous studies are consistent with the find-
ings of the present study. Britner and Pajares (2001)
found that men tended to report higher levels of self-
efficacy than women in educational contexts. This finding
reflects differences in how men and women evaluate their
abilities to cope with academic challenges. In developing
the GSE, Schwarzer and Jerusalem (1995) reported that
although the instrument did not show substantial DIF
across cultures, differences between men and women might
emerge in responses to items influenced by sociocultural
and educational backgrounds. Mulu (2023) also found
significant differences in self-efficacy between male and
female students, with male students tending to report
higher self-efficacy than female students.

Further analysis showed that the item exhibiting DIF
was Item 3 (“I have no difficulty in carrying out my in-
tentions and goals”) (see Table 4). Item 3 showed DIF
through both direct and indirect effects, indicating differ-
ences in how men and women responded to the item. This
finding is consistent with Holter et al. (2025), who iden-
tified gender-related DIF in Item 3 of the GSE. Women
with low self-efficacy were more likely to endorse this item,
whereas men were more likely to endorse it when their
self-efficacy was at a moderate to high level. In addition,
Husain (2014) found that male students demonstrated
higher self-efficacy than female students. These findings
may reflect differences in gender roles within the Indone-
sian sociocultural context that influence how individuals
evaluate their own capabilities, which may be reflected in
responses to Item 3.

Another aspect examined in this study was the compar-
ison of the score distributions from the CFA and Mediated
MIMIC models in terms of the mean, standard deviation,
and skewness. The mean values were nearly identical (0
vs. 0.074), indicating no meaningful shift in the center of
the distribution. The standard deviation was larger for
the Mediated MIMIC model (0.947 vs. 0.268), indicating
that the inclusion of the independent variable (gender)
increased score dispersion without substantially changing
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the shape of the distribution. Similarly, the skewness
values (—0.065 vs. —0.067) were both close to zero, in-
dicating approximately symmetric distributions in both
models. The CFA and Mediated MIMIC models there-
fore produced factor-score distributions that were nearly
identical in terms of central tendency and shape, with
differences primarily in dispersion (SD). This indicates
that the robustness of the CFA was maintained despite
the expanded model. A similar study by Filho et al. (2014)
also reported comparable latent-trait distributions across
models.

Limitations

This study has several limitations that should be consid-
ered when interpreting the findings. First, only gender
was considered as a covariate in the DIF analysis. Con-
sequently, the study cannot explain potential differential
item functioning associated with other characteristics,
such as age, educational background, culture, geographic
region, or socioeconomic conditions. Testing a broader
range of covariates is necessary to obtain more comprehen-
sive evidence of measurement invariance for the Indonesian
version of the GSE.

The second limitation concerns the gender imbalance
in the sample (102 males and 432 females), represent-
ing a ratio of approximately 1:4. Although this ratio is
still considered acceptable for DIF analysis (Penfield &
Camilli, 2006), it may reduce estimation precision and the
sensitivity of DIF detection in the smaller group, as well
as limit the generalizability of the findings (Zumbo, 1999,
2007). Third, the study used convenience sampling. This
technique was selected because of the ease of access to
participants, but it has a fundamental limitation in terms
of representativeness (Etikan et al., 2016). Therefore,
the findings cannot be fully generalized to the broader
population.

Conclusion

This study provides empirical evidence regarding the fac-
tor structure of the Indonesian version of the GSE using
CFA while incorporating DIF detection through the Medi-
ated MIMIC model. The findings showed that the Indone-
sian GSE had an acceptable one-factor (unidimensional)
model fit. In addition, all items showed statistically signifi-
cant factor loadings as indicators of self-efficacy. However,
despite the adequate psychometric performance of the
instrument, gender-related DIF was detected. The item
identified as exhibiting DIF was Item 3. The presence of
DIF in the Indonesian version of the GSE should therefore
be considered when the instrument is used.

Implications

The findings have important implications for the use of
the Indonesian version of the GSE in research and psy-
chological assessment practice. Support for the one-factor
structure indicates that the 10 items generally represent
the construct of general self-efficacy among Indonesian
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university students. However, the presence of gender-
related DIF in Item 3 indicates that caution is warranted
when GSE scores are used to compare male and female
respondents, as this item may not function equivalently
across gender groups.

Recommendations

Future studies are recommended to re-examine the In-
donesian version of the GSE using larger and more diverse
samples with a more balanced gender distribution. DIF
analyses should also be expanded by considering other co-
variates, such as age, educational level, geographic region,
cultural background, and socioeconomic characteristics.
Item 3, in particular, should be evaluated using both
quantitative and qualitative approaches, such as cogni-
tive interviewing, to determine whether the observed DIF
arises from linguistic formulation, semantic interpretation,
or differences in social experiences across groups. Cross-
validation testing and the use of alternative DIF methods
are also needed to determine whether the findings for Item
3 are consistent and replicable.
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