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Abstract. The aim of this study is to determine whether the Turkish version of the General Self-Efficacy
Scale has gender and longitudinal measurement invariance. The study group in this research comprised
682 university students (371 female and 301 male) in the first group and 438 students (270 female and
168 male) in the second group. Confirmatory factor analysis was used to assess measurement
invariance. The measurement model was limited and invariance was tested in four stages. Comparisons
related to the invariance model used the Satorra-Bentler chi-square difference test (SB). The results of
the research found that the General Self-Efficacy scale abided by longitudinal measurement invariance
while the metric invariance condition was provided across gender.

Keywords: Invariance, longitudinal, gender, general self-efficacy

Received: 14.11.2020 Accepted: 08.12.2020 Published: 05.01.2021

INTRODUCTION

In the social sciences, scales are frequently used in order to determine whether individuals have traits like
values, attitudes, interest and efficacy or not. Scale scores can be used to compare individual changes over
time or subgroups. For these comparisons to be significant and valid, it is necessary that the construct to
be measured is the same in different subgroups (culture, gender, age, marital status, etc.) or through time
(Meredith, 1993). The concept of measurement invariance is encountered in research into whether the
same construct is assessed by the same metric between groups or situations/times (Widaman, Ferrer, &
Conger, 2010). Questions related to measurement invariance in psychologic research have attracted the
interest of researchers since Pearson (1901) associated two variables with each other (Horn & Mcardle,
1992). Measurement invariance implies that the correlation between the observed variable and the latent
variable does not differ in groups (Widaman & Rice, 1997). Studies performed without examining
measurement invariance assume that measurement invariance is present. However, this situation cannot
be known without testing. This causes the validity of results obtained from these studies to be questioned
(Vandenberg & Lance, 2000). If measurement invariance cannot be ensured, it shows the responses that
groups or individuals give to items are different and finally, results related to differences between groups
and individuals cannot be clearly interpreted (Horn & Mcardle, 1992; Meredith, 1993). As a result,
measurement invariance has very critical importance. If the mean points obtained from scales are to be
compared, the measured construct and items on the scale should be invariant (Van De Schoot, Schmidt, De
Beuckelaer, Lek, & Zondervan-Zwijnenburg, 2015). Measurement invariance represents whether a scale
measures the same construct or not without regard to group or time of measurement (Mellenbergh, 1989).
If the measurement invariance of a scale is not known, we cannot determine whether the differences
observed in points between two groups or two measurement times are real differences or due to variables
in the structure of the construct between groups or assessment times (Brown, 2006).

Vandenberg and Lance (2000, p:5) determined four different situations forming the basis of
measurement invariance.

1) Can a construct/measurement from participants in different cultures be interpreted as
conceptually similar?

2) Do the rating sources defined display similar performance when grading the same target in the
same performance dimensions?

3) Do gender, ethnic or other individual differences prevent provision of similar responses to the
scale tools?

4) Does the basic process of interest (in other words, intervention or experimental manipulation)
change the conceptual reference framework of responses to the scale over time in a group?

As stated by these four situations forming the basis of measurement invariance, if the desire is to
observe changes occurring in traits of individuals, we can mention two types of studies; cross-sectional and
longitudinal studies. Cross-sectional studies use different individuals at all points in a time scale, while
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longitudinal studies assess the same participants within two or more periods. Behavioral changes and
individual differences in changes can be predicted from these assessments (Widaman et al., 2010). Multi-
group analysis provides information about whether different groups or subgroups interpret latent
structures similarly and also addresses change over time (Vandenberg & Lance, 2000). Researchers
generally use the same scale for longitudinal studies; thus, the scale points fall in the same metric values
and they are sure that change can be definitely estimated (Widaman et al., 2010). Measurement invariance
related to the equivalence of the construct over time is called longitudinal measurement invariance.
Longitudinal measurement invariance is used to assess the change in a construct. With this assessment,
determinations are made about whether the change observed in a construct is a real change or change in
the structure of the construct or linked to the measurement over time. Widaman and Reise (1997) and
Meredith (1993) recommended following a four-stage logical process to ensure measurement invariance.
These are, in order, configural invariance, metric invariance, scalar invariance, and strict invariance.
Measurement invariance is assessed in a staged manner and if invariance is not present in the tested stage,
the next stage is not applied.

Structural invariance tests whether the measurement model is the same between groups, while
metric invariance tests whether the factor loads are the same between groups in addition to structural
invariance. If metric invariance is provided, what causes the mean differences between groups is not known
(Millsap & Olivera-Aguilar, 2012). In the next stage, scalar invariance requires equivalence of intercepts in
addition to factor loads and if scalar invariance is ensured it is significant to compare the means between
groups (Millsap & Olivera-Aguilar, 2012). Strict invariance examines the equivalence between factor loads,
intercepts and item residual variances between groups. This approach by Widaman and Reise (1997) can
be easily adapted to assess measurement invariance in longitudinal research. For structural invariance, the
same construct and free factor loadings are examined; for metric invariance invariant factor loadings; for
scalar invariance invariant factor loadings and intercepts; and for strict invariance, invariant factor
loadings, intercepts and residuals across time are examined (Widaman et al,, 2010). For measurement
invariance studies, confirmatory factor analysis (CFA) and item response theory (IRT) approaches are
available (Reise, Widaman, & Pugh, 1993). This study uses CFA.

General Self-Efficacy

In the literature self-efficacy beliefs are emphasized to underlie an individual’s motivation to perform a
task. Perceived self-efficacy is defined as the assessments an individual makes about having the capacity
required to be able to display a certain performance (Bandura, 1984). As a result, before an individual
begins a job or task, they assess whether they can do that job or not and act based on this. If they believe
they cannot do the job; in other words, if their self-efficacy perception related to that job is low, they may
give up the attempt. According to Bandura and Locke (2003), perceived self-efficacy and linked to this,
personal targets, increase an individual’s motivations and performance.

Perceived self-efficacy does not only affect motivation, at the same time it affects the effort
expended through expectations about achieving success (Bandura, 1977). Bandura (1982) stated that self-
efficacy determined how much effort individuals will expend and how much they will resist obstacles.
Stated differently, there is a correlation between the individual’s self-efficacy perception and behavior
(Bandura, 1984). As a result, if the individual has high self-efficacy perceptions, they will be more motivated
to complete a task and will have a higher tendency not to give up in the face of problems.

In addition to motivation and effort to complete a task, perceived self-efficacy affects the selection
of surroundings (Bandura, 1977). Individuals act in accordance with their self-efficacy perceptions and
create their environment accordingly. For example, a student who played basketball in high school but
considers they play worse basketball compared to peers when they enter university may not attempt to
join a basketball team and may remain distant from that environment. As a result, an environment is
formed according to efficacy perceptions. Considering the importance of the interaction of environment
and individual on the development of an individual (Bronfenbrenner, 1979), determining the self-efficacy
perceptions of individuals and studies about this appear to be important. As a result, there is a need for
valid and reliable self-efficacy scales.

When the literature is examined, there are many scales found aiming to measure the individual’s
self-efficacy in general (e.g., Chen, Gully, & Eden, 2001) or in certain areas (e.g., Betz, Klein, & Taylor, 1996;
Chesney, Neilands, Chambers, Taylor, & Folkman, 2006). One of the scales frequently used for measurement
of general self-efficacy is the General Self-Efficacy Scale (GSE). Developed by Schwarzer and Jerusalem
(1995), the scale was adapted to many different cultures (e.g., Aypay, 2010; Love, Moore, & Hensing, 2012;
Rimm & Jerusalem, 1999; Zhang & Schwarzer, 1995) and used for comparisons between cultures
(Luszczynska, Scholz, & Schwarzer, 2005; Schwarzer, Bafdler, Kwiatek, Schroder, & Zhang, 1997).
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In the literature, different studies are observed about measurement invariance of the GSE scale.
For example, Titzmann and Jugert (2017) revealed that all items, except one, on the scale were invariant in
a study across gender and time. Additionally, another study (Grevenstein & Bluemke, 2015) revealed the
scale had strict invariance across time. A study by Lazi¢, Jovanovi¢ and Gavrilov-Jerkovi¢ (2018) revealed
that the modified one-factor structure of the GSE abided by gender and longitudinal strict measurement
invariance. A study comparing GSE measurements in 25 different countries revealed that the one-
dimensional self-efficacy structure was confirmed in all countries (Scholz, Dofia, Sud, & Schwarzer, 2002).
Another study comparing between cultures found that only 5 of the 10 items had metric invariance and
that the scale did not provide invariance (Damasio et al., 2016). Multilanguage item-pattern equivalence
was only supported at moderate levels with confirmatory factor analyses (Schwarzer et al., 1997). As seen
in all these studies, it appears the invariance of the general self-efficacy scale was researched in different
countries.

When the literature is investigated, it appears research about whether scale tools abide by
measurement invariance or not has increased in recent years. Not performing measurement invariance
studies means that comparisons are made between the obtained results without having definite knowledge
(Gregorich, 2006). When the relevant literature is examined, it appears measurement invariance studies
were performed for different scales with different subgroups (e.g., Basusta & Gelbal, 2015; Giilleroglu,
2017; Giizeller, 2011; Uzun & Ogretmen, 2010). Additionally, it appears that measurement invariance
studies performed in Turkey mostly focus on gender and there are rarely studies about longitudinal
invariance. Based on the fact that performing longitudinal studies will increase the validity of
interpretations based on scales with longitudinal invariance, it appears important to perform longitudinal
and gender invariance studies for the GSE used for measurement of general self-efficacy in Turkey and with
invariance researched in the literature. As a result, the aim of this study is to determine whether the GSE
scale has measurement invariance longitudinally and across gender in the Turkish university student
sample.

METHODS

Sample

The study group for the research comprised students attending three different faculties (education,
theology, and arts and sciences) in a state university during the 2018-2019 educational year. At Time 1, the
general self-efficacy scale included a total of 682 students, comprising 371 females and 301 males, in the
fall semester. Later, Time 2 and Time 3 were performed at four-month intervals. To determine students
common to all three time points, students were requested to write their student number in the personal
information section of the form. However, as some students did not write their student number at Time 2
or Time 3, longitudinal invariance analysis was performed with a study group of 438 students including
270 females (61.64%) and 168 males (38.36%) who participated at all time points. The measurement
invariance study across gender used the data from the 682 students participating in the first administration
of the scale.

Data Collection Tools

General Self-Efficacy Scale: The data collection tool in the research was the GSE scale developed by
Schwarzer and Jerusalem (1995) and adapted to Turkish culture by Aypay (2010). The GSE scale is a 4-
point Likert type (completely wrong=1, completely correct=4) and there are no inverse items on the scale.
This scale was adapted to many different languages and cultures. Scholz et al. (2002) examined the
psychometric properties of the GSE in 25 countries. In their study, confirmatory factor analysis was carried
out for both one-factor and two-factor models. As a result of the analysis, the two-factor model was rejected.
However, Aypay (2010) found that the Turkish version of the GSE scale has a two-factor structure. Total
points for the scale vary from 10 to 40 and the internal consistency for the total scale is .83. In this study,
Cronbach’s a value was found to be .86, .85 and .88 for the three time points.

Data Analysis

To test the invariance of the GSE scale dealt with longitudinally and across gender in the scope of the
research, measurement invariance analyses were performed. Before the analyses, assumptions were
tested. The dataset included individuals participating in the first administration and in all three
administrations. Firstly, the dataset was investigated for missing data. Missing data belonging to 1
individual was found and removed from the dataset. Longitudinal measurement invariance was
investigated for 437 individuals. To determine whether the data had univariate end values, standard z
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values were investigated and no univariate end values were encountered. For multivariate end values, the
Mahalanobis distance values were investigated and data significant at p<.001 level were not encountered.
Normal distribution of the traits related to general self-efficacy of students in all three administrations was
investigated. The skewness coefficients varied from -.53 to .10 and kurtosis coefficients varied from -.70 to
.90, so we can say the assumption of normal distribution was met. Additionally, Mardia’s test was
performed for multivariate normality with the MVN package (Korkmaz, Goksuluk, & Zararsiz, 2014) and
data obtained in all three administrations did not abide by the multivariate normality assumption (p=.000).
Based on this, all analyses were performed using robust maximum likelihood (MLR) with MPLUS (Muthén
& Muthén, 1998-2012).

In this study, CFA was used to test the measurement invariance and it was examined with a four-
stage model. The first stage of invariance of structural invariance deals with factor loadings, factor
correlations and error variance equally. Metric invariance deals with factor loadings kept equal while factor
correlations and error variance are free. Scalar invariance deals with equal factor loadings and factor
correlations, with free error variance. In the final stage of strict invariance, factor loadings, factor
correlations and error variances are dealt with equally. In the invariance study, the Satorra-Bentler chi-
square test (SB) (Satorra & Bentler, 2001) was used and insignificant chi-square difference means show
that invariance was provided. As the x2 value obtained for model data fit is sensitive to sample size, the test
becomes significant as the sample size increases (n>200) (Tabachnick & Fidell, 2007). As a result, the x2/df
value is recommended (Tabachnick & Fidell (2007) <2; Kline (2005) <3). In addition to the x2/df value, we
used the fit statistics of the root mean square error of approximation (RMSEA), standardized root mean
square residual (SRMR), Tucker-Louis fit index (TLI), and the comparative fit index (CFI). Good fit is shown
by CFI and TLI values higher than .90 (Hu & Bentler, 1999), SRMR values lower than .08 (Brown, 2006; Hu
& Bentler, 1999), and RMSEA values lower than .08 (Joreskog & Sérbom, 1993; MacCallum, Browne, &
Sugawara, 1996).

RESULTS

Findings about Testing the Measurement Model

CFA was performed for model-data fit, before beginning longitudinal measurement invariance analyses.
Similar to the results of Scholz et al. (2002) in 25 countries and Uysal (2013), the GSE scale had a one-factor
structure. The model for the GSE is shown in Figure 1.
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Figure 1. CFA model of GSE

The standardized factor loads between the variables observed in the model and implicit variables
varied from .502 to .688, with standard error from .038 to .044 and error variance from .521 to .748. All
predictions between the variables observed in the measurement model and implicit variables were
significant at .001 level. The fit statistics for the model in Figure 1 had good levels of fit (x2= 79.79; df=32,
x2/df=2.49; CF1=.965, TLI=.950, RMSEA=.055; SRMR=.035).
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Findings about Testing the Measurement Invariance Across Gender

In the second stage, measurement invariance of the GSE scale was tested. The results of measurement

invariance across gender are found in Table 1.

Table 1. Findings about testing measurement invariance across gender

Model X2 df x2/df | CFI TLI RMSEA SRMR
Structural 184.38 68 2.71 922 900 .080 050
Metric 193.51 78 2.48 922 910 .075 058
Scalar 220.75 88 2.51 910 908 076 062

When Table 1 is investigated, considering the fit statistics related to the GSE (CFI =.922; TLI =.900;
RMSEA = .080; SRMR = .050), it appeared the structural invariance assumption was met. When the
goodness of fit statistics for metric invariance are assessed (CFI =.925; TLI =.910; RMSEA =.075; SRMR =
.058), they show the metric model yielded good fit. The SB difference test between the structural invariance
and metric invariance was insignificant (4SB (10) = 6.056, p>.05); in other words, the metric invariance of
the GSE across gender was supported. The goodness of fit results for the scalar invariance model were
within acceptable intervals (CFI = .910; TLI = .908; RMSEA = .076; SRMR =.062) and the model yielded
good fit indices. The SB difference test between metric invariance and scalar invariance was significant
(4SB (10) = 27.477, p < .05); in other words, it was found that scalar invariance was not supported.

Findings about Testing Longitudinal Measurement Invariance

In the final stage, longitudinal measurement invariance of the GSE scale was tested. The findings for
measurement invariance across time are found in Table 2.

Table 2. Findings about testing longitudinal measurement invariance

Model x2 df x2/df | CFI TLI RMSEA | SRMR
Structural 575.10 372 1.55 966 960 038 .050
Metric 587.84 390 1.51 967 963 036 051
Scalar 613.61 408 1.50 965 963 036 .053
Strict 651.79 428 1.52 964 962 037 058

When Table 2 is investigated, firstly considering the goodness of fit statistics for the structural
invariance model related to the GSE scale (x2/df=1.55; CFI =.966; TLI =.960; RMSEA =.038; SRMR =.050),
there was a single-factor structure through time and it appears structural invariance was present. For
metric invariance, all factor loadings were limited for the three times, while all intercepts and variants were
left free. When the chi-square and goodness of fit results for the metric invariance model are assessed
(x2/df=1.51,CF1 =967, TLI =.963, RMSEA=.036, SRMR =.051), they show the metric invariance model was
supported. The SB difference test between structural invariance and metric invariance was insignificant
(4ASB (18) =11.76, p > .05); in other words, the metric invariance of the GSE across time was supported. So,
the measured indicators were associated with the latent factor equally over time and the same latent factor
was measured at the three time points. For the scalar invariance model, equality of intercepts across time
was examined. When the chi-square and goodness of fit results for the scalar invariance model are assessed
(x2/df=1.50, CF1 =.965, TLI =.963, RMSEA =.036, SRMR =.053), it was found that the model yielded good
fit indices. The SB difference test between metric invariance and scalar invariance was insignificant (4SB
(18) = 25.51, p >.05); this shows that scalar invariance was present. Finally, the strict invariance model was
investigated. In this model, all factor loadings, item intercepts (factor correlations) and all residual
variances were fixed. When the chi-square and goodness of fit results for the strict invariance model were
assessed together (x2/df=1.52, CFI = .965, TLI = .963; RMSEA =.037, SRMR = .058), the strict invariance
model yielded a good fit. The SB difference test between scalar invariance and strict invariance appears to
be significant (4SB (20) = 42.33, p <.05); this means that strict invariance was not supported.

Additionally, in order to calculate the stability coefficient (the correlations between times) over time,
factor variances were fixed to 1. The correlation value between Time 1 and Time 2 was .80, Time 1 and
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Time 3 was .57 and Time 2 and Time 3 was .50 (p<.001). In general, moderate degree of stability was
observed.

DISCUSSION and CONCLUSIONS

The aim of this study was to determine whether measurement invariance across time and gender was
present for the general self-efficacy scale in the university student sample. If measurement invariance is
supported at different times and across gender, the prerequisites for comparisons will be met.

This study is the first study to provide evidence of the invariance of the GSE across gender and time
in the Turkish university student sample. The findings revealed that at all time points, the GSE was found
to have internal consistency. The CFA results confirmed again that the GSE has single-factor structure for
the Turkish university sample. Additionally, when the model data fit is investigated, it was shown that the
GSE had perfect fit in the university student sample (Kline, 2005). These results are consistent with
previous results (Karacan—@zdemir, & Guneri, 2017; Uysal, 2013). This shows again that the GSE is a valid
and reliable scale tool for measurement of general self-efficacy of university students.

The findings revealed that metric invariance was provided for measurement invariance across
gender. This shows the factor loadings between the groups are similar. Ensuring metric invariance means
that comparisons can be made for general self-efficacy across gender. Stated differently, differences
observed in points obtained by university students on the GSE scale will reflect a real difference, not just
different interpretations, between the genders. Studies by Titzmann and Jugert (2017) and Lazi¢ et al.
(2018) revealed that the GSE scale has invariance across gender. It can be said that these results are
consistent with the results obtained in this study. However, it appears that studies comparing across
gender in the Turkish sample did not perform measurement invariance. In this context, this finding will
contribute to future studies performed with the GSE. When studies using the GSE in Turkey are
investigated, research by Baserer and Baserer (2019), Kili¢ and Simsek (2019), Maya and Uzman (2019),
and Uysal and Késemen (2013) did not find significant differences between general self-efficacy across
gender. Contrary to these studies, there are studies revealing that the general self-efficacy perceptions of
male students are higher compared to females (Aypay, 2010; Kili, Mammadov, Ko¢han, & Aypay, 2020).
Additionally, research by Scholz et al. (2002) encompassing 25 countries stated that the general self-
efficacy of males in some countries were significantly higher compared to females; however, this result was
not valid for all countries. Another study by Damaésio et al. (2016) about general self-efficacy across culture
found metric invariance for 5 items. As a result, one of the reasons for differences between results obtained
in studies performing comparisons across gender may be that general self-efficacy is a characteristic trait
specific to gender (Lazi¢, et al,, 2018).

According to another finding, the GSE scale has scalar invariance across time. This shows that factor
loadings and factor intercepts are similar across time and measure the same structure across time. The
provision of scalar invariance means that comparisons of the GSE can be performed across time
(longitudinal studies). The longitudinal measurement invariance study shows that GSE has a stable
structure. Stability coefficients were found to be .80 between Time 1 and Time 2,.57 between Time 1 and
Time 3 and .57 between Time 2 and Time 3. These results show that the construct measured by the GSE
has moderate stability over time. Stated differently, it can be said that the meanings of items for university
students remained the same over time. There do not appear to be many studies about the longitudinal
invariance of the general self-efficacy scale. A study by Titzmann and Jugert (2017) revealed the GSE had
invariance across time except for the item ‘if I make enough of an effort, I will always find a way to solve
difficult problems’. Lazi¢ et al. (2018) and Grevenstein and Bluemke (2017) revealed GSE had strict
invariance. In addition to the scale having longitudinal scalar invariance, another important factor is
stability. The study by Grevenstein and Bluemke (2017) found test-repeat test correlation over a 9-year
period of time had low longitudinal stability (r=0.16-0.37). When longitudinal studies performed with the
GSE are examined, time intervals appear to vary from 4 months to 9 years. In this study, one of the reasons
for high stability between time 1 and time 2 and moderate stability for the other time interval may be the
short period of time between administrations. Low stability levels related to longitudinal scalar invariance
indicate that care should be taken when using GSE for longitudinal studies over long time periods.

There are some limitations to this study revealing the longitudinal and gender invariance of the
GSE. This study only revealed gender and longitudinal invariance for university students. As a result, the
results of this study may be generalized to university students with similar qualities. The measurement
invariance of the GSE in different cultures, over time and across gender does not have full clarity in studies.
As a result, it is recommended to perform measurement invariance studies before researchers apply the
general self-efficacy scale to different groups like academics or formation students, at different time
intervals, in different age periods, or to special groups (e.g., disabled individuals).
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