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ABSTRACT 
This study aimed to evaluate the psychometric properties of the 10-item 
Indonesian version of the Brief Self-Control Scale (BSCS). It used the 
polytomous Rasch model, which enables more detailed analysis, including 
differential item functioning (DIF) analysis. The participants in this study were 
1001 Indonesian high school students. We found that the partial credit model 
(PCM) was a better fit than the rating scale model. Furthermore, the 
unidimensionality, local independence, and monotonicity assumptions of the 
PCM were valid for the BSCS. Q5 was the only item that did not fit the PCM. The 
step parameters of the BSCS functioned well, with values ranging from low to 
high, as expected, for all items, indicating monotonicity. Person separation 
reliability was 0.71, indicating that the BSCS has good internal consistency. The 
DIF analysis showed that item Q5 functioned differently across genders. In 
general, the remaining nine items of the BSCS have good psychometric 
properties for measuring self-control.  
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Introduction 

Self-control is ‘the ability to override or change one’s inner responses, 
as well as to interrupt undesired behavioral tendencies and refrain from 
acting on them’ (Tangney et al., 2004). Research on self-control has grown 
rapidly in the last decade, especially in relation to emerging constructs in 
psychology, such as the relationship between self-control and self-discipline 
(Hagger et al., 2021), grit (Fekih-Romdhane et al., 2022), and loneliness 
(Stavrova et al., 2022). The construct of self-control has attracted substantial 
attention from psychologists working within a variety of theoretical and 
methodological frameworks (Duckworth & Kern, 2011; Gillebaart, 2018). 

Various studies have used the theoretical basis provided by Tangney 
et al.’s (2004) definition to propose components of self-control. Maloney et 
al. (2012) suggested that impulsivity and restraint are aspects of self-control, 
whereas de Ridder et al. (2011) stated that inhibitory self-control and 
initiatory self-control are constituents of self-control. However, according to 
Tangney et al.’s (2004) initial concept, self-control is a unidimensional 
construct (see Manapat et al., 2021), meaning that it can be expressed as a 
single continuum, from less or low self-control to high self-control. 

In the Indonesian context, a recent study found that self-control is 
associated with higher pro-environmental behaviour of Indonesians 
(Zwagery et al. 2023). In a sample of high school students from Indonesia, 
more than 80% had moderate levels of self-control (Qonita & Herdi, 2023). 
In addition, high self-control was found to be associated with lower stress in 
a sample of nurses from Indonesia (Paramitha & Ariani, 2024). These findings 
indicate that self-control has been widely studied in Indonesia in recent 
years. 

From a methodological standpoint, self-control measures vary in 
operational definition and procedure, from simple questionnaires to complex 
scenarios where individuals must choose whether or not to act (Milyavskaya 
et al., 2019; Pilcher et al., 2023). Among these various procedures and 
scales, a tool that is widely used to measure self-control is the Brief Self-
Control Scale (BSCS; Tangney et al., 2004). The BSCS was developed from 
the 36-item Self-Control Scale (SCS) that has a five-dimensional factor 
structure, although it is scored as a unidimensional one-factor model 
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(Manapat et al., 2021). The BSCS is widely used because of its Likert-type 
response format, which is easier to apply compared to other formats (i.e., 
executive function tasks or delay of gratification tasks; for more details, 
please see Duckworth & Kern, 2011). In addition, shorter scales, such as the 
BSCS, are particularly useful in real-world settings, where time and 
resources are often limited (Pechorro et al., 2021). 

The BSCS has been adapted into various languages, for example, 
Arabic (Fekih-Romdhane et al., 2022), Chinese (Fung et al., 2020), Dutch 
(Kupper et al., 2020), French (Brevers et al., 2017), German (Bertrams & 
Dickhäuser, 2009), Greek (Papanikolopoulos et al., 2022), Indonesian (Arifin 
& Milla, 2020; Zwagery et al., 2023), Italian (Chiesi et al., 2020), Japanese 
(Ozaki et al., 2016), Persian (Asgarian et al., 2020), Portuguese (Pechorro et 
al., 2021), Spanish (García-Castro et al., 2024), and Turkish (Nebioglu et al., 
2012). Given the broad demographic range of application of the BSCS, 
population-representative studies have found the instrument to show good 
stability (Cobb-Clark et al., 2023). 

However, since its initial development, the factor structure or 
dimensionality of the BSCS has changed across studies (Manapat et al., 
2021; Papanikolopoulos et al., 2022). The original scale, the 36-item SCS, 
from which the BSCS is derived, consisted of five dimensions but used a 
single score with a unidimensional factor model (Manapat et al., 2021). The 
BSCS has been applied as a two-factor model (e.g., de Ridder et al., 2011; 
Ferrari et al., 2009; Maloney et al., 2012), while the original version was a one-
factor model (e.g., Tangney et al., 2004). Consequently, previous studies 
(e.g., Hagger et al., 2021; Papanikolopoulos et al., 2022) have tested various 
measurement models named after the researchers who developed them, 
such as the ‘Maloney model’, ‘de Ridder model’, etc.  

Compared to the 13 items of the original version of the BSCS 
(Tangney et al., 2004), subsequent versions had different numbers of items, 
e.g. 10 items (de Ridder et al., 2011) and 8 items (Maloney et al., 2012). Arifin 
and Milla (2020) based the Indonesian version of the BSCS on de Ridder et 
al.’s (2011) version consisting of 10 items with two dimensions - inhibition 
and initiation. This instrument was also used by other studies from Indonesia 
(Paramitha & Ariani, 2024). Conversely, Zwagery et al. (2023) used Ferrari et 
al.’s (2009) version with 13 items that measure two dimensions (self-
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discipline and impulse control). Other Indonesian studies (Qonita & Herdi, 
2023) used Tangney et al.’s (2004) 13-item version of BSCS as a 
unidimensional measure, but they removed three invalid items, leaving 10 
items. Thus, four studies from Indonesia used a unidimensional measure 
with single scores. 

To develop the initial version of the BSCS, Tangney et al. (2004) 
applied a classical test theory (CTT) approach. From a methodological 
perspective, CTT has many shortcomings, one of which is that the results of 
item analysis are highly dependent on the sample used (Andrich & Marais, 
2019). The Indonesian version of the BSCS (Arifin & Milla, 2020; Paramitha & 
Ariani, 2024; Qonita & Herdi, 2023; Zwagery et al., 2023) has been validated 
using CTT and confirmatory factor analysis (CFA); however, as CFA is a 
congeneric model in CTT, the analysis has limitations such as the estimation 
of only one standard error of measurement for all respondents (Rusch et al., 
2017). 

In general, because of the limitations of CTT, various studies have 
evaluated the psychometric properties of instruments using modern test 
theory, i.e. item response theory (IRT), the Rasch model, and item factor 
analysis, which can mathematically overcome the limitations of CTT (Rusch 
et al., 2017). In the case of the BSCS, IRT (e.g. Manapat et al., 2021) and 
Rasch models (e.g. Chen et al., 2022) have provided more detailed item-
analysis information compared to CTT. However, our literature review did not 
find any studies from Indonesia taking this approach. 

Importantly, the application of the Rasch model to the Indonesian 
version of the BSCS would greatly assist non-specialist researchers in using 
this scale because the model provides a raw-score-to-logit conversion table 
(Saggino et al., 2020). In addition, by applying the Rasch model, 
measurement invariance or differential item functioning (DIF) in the 
Indonesian version of the BSCS instrument can be tested, as has been done 
with BSCS instruments from other countries. The BSCS has been found to be 
invariant across genders (Papanikolopoulos et al., 2022) and countries 
(Hagger et al., 2021). However, other studies have focused on testing gender 
differences in self-control measurement (Gibson et al., 2010; Jo & Bouffard, 
2014). Although both studies used instruments other than BSCS, their results 
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indicate that DIF testing should be performed across genders for Indonesian 
samples in terms of self-control as a construct. 

Therefore, this study aimed to evaluate the psychometric properties 
of the Indonesian BSCS instrument developed by Arifin and Milla (2020). 
Psychometric property testing was performed using the Rasch model, 
including a comparison of the partial credit model (PCM) and rating scale 
model (RSM) and testing of the assumptions. We believe that our study is the 
first to test for measurement invariance or DIF of the Indonesian BSCS. 

Method 

Participants  

We used empirical data from 1001 respondents aged 12–19 years (M 
= 15.07 years, SD = 1.771 years); 387 females and 614 males participated in 
this study. A non-probability sampling method (i.e. quota sampling with a 
target of 1000 respondents) was used; data were collected over 4.5 months 
until the quota was reached. A Google form was sent to teachers, who then 
distributed it to their students. All participants received written information 
about the aim and procedures. They were also informed that participation 
was strictly voluntary and could be discontinued at any time without 
explanation. The information was attached to the questionnaire, and the 
participants gave their consent by completing the questionnaire.  

The criteria used to determine the sample size were based on rule-of-
thumb (Tennant & Küçükdeveci, 2023), according to which the minimum 
sample size for Rasch modelling was 250-500 respondents. It should be 
noted that this study was part of a larger project for determining pornography 
addiction among high school students; the BSCS was one of several 
instruments administered in this project. 

Instruments  

The Indonesian version of the Brief Self-Control Scale 

The instrument used in this study is an Indonesian translation and 
adaptation by Arifin and Milla (2020) of Tangney et al.’s (2004) BSCS. The 
scale consists of 10 items (de Ridder et al., 2011), in contrast to the 13 
original items. The response scale is a Likert-type scale with five response 
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options, ranging from strongly disagree (1) to strongly agree (5). In this study, 
we treated the Likert scale response options as ordered categorical data. 
Descriptive statistics of the items in our study are provided in Supplementary 
Materials. 

The Rasch model 

The Rasch model (Rasch, 1960) is a measurement theory developed 
by the Danish mathematician Georg Rasch. Mathematically, the Rasch 
model is simple, but from the perspective of measurement philosophy, it is 
profound (Mair, 2018). The Rasch model postulates that an individual’s 
opportunity to correctly answer an item is determined by the interaction 
between two parameters - the item location and the person’s trait level (Wu 
et al., 2016). The Rasch model uses a logit scale to present item difficulty 
parameters and individual trait level (or ability) parameters (Andrich & 
Marais, 2019). 

Initially, the Rasch model was used only for analysing dichotomous 
data (e.g., 1 = ‘true’, 0 = ‘false’). However, the Rasch model can also be used 
to analyse polytomous data, e.g. the Likert scale (Mair, 2018). The family of 
Rasch models developed to handle polytomous data includes the RSM 
(Andrich, 1978) and the PCM (Masters, 1982), both called polytomous Rasch 
models (PRMs; e.g., Andrich, 2013). In PRMs, one of the advantages of PCM 
parameterisation, compared to RSM parameterisation, is that it allows each 
item to have a different number of response categories (Andrich & Marais, 
2019). Even when the instruments have the same number of response 
categories, the PCM provides information on the step parameter structure for 
each item. Then, the ‘disordering of step parameters’ of one or more items 
can be identified; on the other hand, it cannot be detected if the RSM is 
chosen without performing PCM analysis first (Wu et al., 2016). 

The basic assumptions of the Rasch model, i.e. the unidimensionality 
and local independence assumptions, must be met (Andrich & Marais, 
2019). The unidimensionality assumption postulates that all items in the 
measuring instrument measure a single latent variable. The local 
independence assumption assumes that an individual’s response to one 
item should not influence their answer to another item (Mair, 2018). 
However, other assumptions, such as monotonicity (i.e., an assumption that 
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the probability of a positive response to an item [or, in the case of polytomous 
items, the transition from one response category to the next] should increase 
with underlying trait [e.g., self-control] levels) should also be tested (Tennant 
& Küçükdeveci, 2023). 

In this study, the unidimensionality assumption was tested using the 
principal component analysis of residuals (PCAR; Smith, 2002). The local 
independence assumption was tested using the raw residual correlations 
between all pairs of items which is called Q3 statistics (Yen, 1984). 
Monotonicity was assessed by inspecting item threshold (step) patterns, 
which are expected by the model to monotonically increase from low to high 
across the continuum with no disordering (Tennant & Küçükdeveci, 2023). 

Data analysis strategy 

Because PRM has two parameterisations, rating scale 
parameterisation (RSM) and partial credit parameterisation (PCM), we 
performed both analyses and compared the global-fit statistics in the first 
phase. Models with better fit statistics were chosen. Mathematically, the 
comparisons between PCM and RSM are valid because the models are 
nested (Linacre, 2021). In the second phase, we tested the unidimensionality 
and local independence of the BSCS using the chosen model. In the third 
phase, we examined item fit statistics, including step parameters, to check 
for monotonicity. In the fourth phase, person-item maps or Wright Maps were 
reported. In the fifth phase, person reliability and item reliability were 
reported. In the sixth phase, the test information function was inspected. The 
seventh and last phase was DIF analysis. All phases were implemented in 
the Winsteps 5.1.4 program (Linacre, 2021) using unconditional or joint 
maximum likelihood estimation methods. We used the Winsteps-integrated 
‘wrightMap’ package in R to create graphs (Irribarra & Freund, 2024). 

Results 

Global-fit statistics and model comparison 

In the first phase, the two models, PCM and RSM, were analysed with 
two separate calibrations and the global-fit statistics of the models were 
compared. The global-fit statistics used were log-likelihood chi-squared (χ2), 
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Akaike information criterion (AIC), and Bayesian information criterion (BIC), 
with a lower value indicating a better fitting model. Statistics based on 
residuals, root mean square residuals (RMSR), were also reported, with 
lower values indicating a better fitting model. Finally, the root mean square 
error (RMSE) was also compared, with a lower value indicating a better fitting 
model (Linacre, 2021; Welter et al., 2024). All global fit statistics and other 
statistics, such as RMSR and RMSE, indicated that the data for the 
Indonesian BSCS fit the PCM better than the RSM (for the model comparison 
results, see Table 1). The model comparison statistics AIC and BIC indicated 
that PCM fits the data better than RSM. Additionally, RMSR and RMSE were 
lower for PCM. Based on these findings, the model or parameterisation 
reported next is the PCM. 

Table 1 

Fit Statistics of the Rating Scale Model (RSM) and the Partial Credit Model (PCM) 

Fit statistics Model 

RSM PCM 

Log-likelihood χ2 20049.803 19442.345 

AIC 22073.803 21520.345 

BIC 29370.667 29011.889 

RMSR 0.674 0.661 

RMSE 0.520 0.516 

Unidimensionality and local independence 

In using PCAR, unidimensionality is achieved based on two criteria: 
first, the raw variance explained by measures should be greater than 40% 
(Holster & Lake, 2016); second, the unexplained variance in the 1st contrast 
should not exceed 2.0 (Smith, 2002). The results of the PCAR of the BSCS 
showed that 40.4% of the raw variance was explained by measures. The 
unexplained variance in the 1st contrast was 1.59 (Table 2). 
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Table 2 

Results of the Principal Component Analysis of Residuals (PCAR) 

PCAR statistics Eigenvalue Proportion of variance 
from observed data 

Total raw variance 16.791 100% 

Raw variance explained by measures 6.791 40.4% 

Raw unexplained variance (total) 10.001 59.6% 

Unexplained variance in the 1st contrast 1.590 9.5% 

These results indicate that the unidimensionality assumption was met 
for the BSCS. In other words, the BSCS instrument was empirically found to 
measure one construct: self-control. Furthermore, after PCAR, the residual 
correlation matrix was inspected to check the assumption of local 
independence (see Figure 1).  
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Figure 1 

Raw Residual Correlation Matrix (Q3 Statistics) 

 

The results of the Q3 statistical test showed that the majority of items 
had a negative raw residual correlation (Figure 1). More specifically, there 
was no positive raw residual correlation with a value greater than 0.25 
(DeMars, 2010), indicating that there was no substantial local dependency 
between the items. In addition, although items Q7 and Q8 had a residual 
correlation of -0.26, given the direction is negative, this is negligible. In other 
words, these results suggested that the assumption of local independence 
of the BSCS was met. 
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Item measure and fit statistics 

After confirming that the assumptions of unidimensionality and local 
independence were valid for the BSCS, item parameter estimates and fit 
statistics were inspected (see Table 3). An item was deemed to fit the PCM 
if Infit and Outfit mean squares (MNSQs) were in the range of 0.5 to 1.5, with 
a point measure (PTMEA) correlation > 0.30 (Boone, 2020). Table 3 shows 
the items ordered from the most difficult to the easiest to endorse. The item 
location rangedbetween -0.971 and 1.603 logits. The more negative the 
difficulty level, the easier it was to obtain a higher score (a score of 5) on an 
item and vice versa. The easiest item on the BSCS scale was Q10, ‘Saya 
menolak hal-hal yang buruk untuk diri saya’ [I refuse things that are bad for 
me], with a difficulty level of -0.971 logit. The most difficult item was Q5, ‘Hal 
yang menyenangkan dan bersenang-senang kadang menahan saya untuk 
menyelesaikan pekerjaan’ [Pleasure and fun sometimes keep me from 
getting work done], with a difficulty level of 1.603 logits.  

Table 3 

Item Parameters, Fit Statistics, and Thresholds for All Items 

Item Measure Infit 
MNSQ 

Outfit 
MNSQ 

PTMEA 
Corr. 

Step 
1 

Step 
2 

Step 
3 

Step 
4 

Q5 1.603 1.68 1.67 -0.04 -2.68 0.08 3.12 5.90 
Q6 1.322 1.05 1.04 0.47 -1.38 -0.68 2.34 5.01 
Q8 0.229 0.78 0.78 0.67 -1.63 -0.94 0.62 2.86 
Q9 -0.032 0.88 0.87 0.62 -2.32 -1.14 0.80 2.54 
Q7 -0.059 1.05 1.05 0.50 -3.59 -0.83 0.87 3.31 
Q3 -0.196 1.05 1.04 0.47 -3.64 -2.35 1.74 3.48 
Q4 -0.606 0.87 0.86 0.58 -2.48 -1.76 -0.31 2.13 
Q1 -0.636 0.93 0.87 0.57 -1.99 -1.00 -0.63 1.08 
Q2 -0.653 0.89 0.84 0.58 -2.17 -1.00 -0.64 1.19 

Q10 -0.971 0.85 0.82 0.61 -3.94 -1.37 -0.22 1.64 

Table 3 shows that one item did not fit the Rasch PCM. Item 5 (Q5) did 
not fit the model because the Infit and Outfit MNSQs were outside the range 
of 0.5–1.5, and the PTMEA correlation was lower than 0.30. Infit and Outfit 
MNSQs indicated an underfit for item Q5. We believe that random or aberrant 
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responses caused this, i.e. a person with a low level of self-control had the 
highest score for item 5. In addition, because of its low and negative PTMEA 
correlation, item Q5 was not sensitive enough to distinguish between a 
person with a low level of self-control and a person with a high level of self-
control. Another possibility is that the translation from English to Indonesian 
is suboptimal and that this item is not very specific in measuring self-control 
in the Indonesian population.  Furthermore, by inspecting the step parameter 
patterns, we found that step parameters for all items monotonically 
increased from low to high. This finding corroborates the monotonicity 
assumption of the model.  

Wright Map 

The Wright Map is one of the most significant innovations resulting from 
Rasch measurement. Using the Wright Map, the persons and items can be 
reviewed, and the relationship between persons and items can be inspected. 
Another aspect of the Wright Map is that persons and items are on the same 
scale, enabling insight into the respondents’ performance on a set of test 
items (Liu & Boone, 2023). The Wright Map of the Indonesian BSCS is shown 
in Figure 2. 

Figure 2 

The Wright Map of the Indonesian BSCS 
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To complete the information in Figure 2, the mean of item location 
was 0.000, whereas the mean of person self-control level was 1.062. Thus, 
there was a 1-logit difference between the mean of the person measure and 
the mean of the item location. This finding indicates that in our study, person 
tended to have a higher level of self-control compared to the behavioural 
content of the items. Furthermore, the step parameters (1, 2, 3, and 4) of item 
Q5 spread widely across the continuum. However, item Q1 had a narrower 
step parameter range compared to Q5, Q3, Q6, and Q7. This finding is one of 
the reasons that PCM was found to be a better fit than the RSM since, in the 
latter, although the difference in the step parameters of Q5 and Q1 was very 
large, the threshold range was ‘forced’ to be mathematically uniform. 

Reliability and separation indices 

When using the Rasch model, reliability was reported for both item and 
person. Rasch-based reliability has two aspects: person separation 
reliability (PSR) and item separation reliability (ISR; Andrich & Marais, 2019). 
PSR is a measure of how well the measuring instrument differentiates 
between individuals with high ability and those with low ability and a measure 
of internal consistency, while ISR is a measure of how reliable the sample 
size is in classifying items in the hierarchy (Wright & Stone, 1999). A low ISR 
value indicates the need to increase the sample size so that the item 
hierarchy can be trusted. The PSR and ISR of the BSCS were 0.71 and 1.00, 
respectively. The PSR > 0.70 indicated that the BSCS has fairly good 
(acceptable) internal consistency and the ISR > 0.90 confirmed the item 
hierarchy (Linacre, 2021). 

Test information function 

The concept of the test information function (TIF) reflects how 
precisely a scale can measure the underlying trait, i.e. self-control (Wu et al., 
2016). More specifically, TIF provides an explanation of the range of abilities 
for which the test provides the most precise measurement or produces the 
lowest measurement error when reliability for each ability level, called 
conditional reliability, can be calculated (DeMars, 2010). In the case of the 
PCM TIF of the Indonesian BSCS, the estimation results showed that for an 
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amount of information of 3.34, reliability was 0.70, while for 5.01, reliability 
was 0.80 (see Figure 3). 

Figure 3 

Test Information Function Curve of the Indonesian BSCS 

 

Based on the estimation of the conditional reliability of the Indonesian 
BSCS, self-control was found to range from −3.061 to −2.152 and from 0.432 
to 2.446 (71.82% of our study sample was in this range), resulting in a 
conditional reliability of 0.700–0.799. Furthermore, in the self-control range 
of −2.143 to 0.423 logits (21.47% of our study sample was within this range), 
conditional reliability ranged from 0.800 to 0.844. Based on these findings, 
we concluded that the Indonesian BSCS had optimal measurement precision 
that covered a fairly wide area (-3.061 to 2.446 logits), with 93.3% of this 
study’s sample being in this range (only 6.7% were outside the range of 
optimal measurement precision). 
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DIF Analysis 

Differential item functioning exists when different groups of test takers 
at the same ability level have significantly different chances of answering a 
test item because the test interacts with off-trait characteristics (Wu et al., 
2016). To examine whether the items were of comparable difficulty for 
different gender groups, we examined the presence of DIF depending on 
gender. Rasch-based DIF analysis or the Rasch–Welch t-test was used 
(Smith, 1994). The criterion of at least a 0.400 logit difference (DIF contrast) 
with a p-value < 0.05 was used for detecting DIF (Linacre, 2013). The results 
of the DIF analysis (Table 4) indicated that item Q5 (‘Fun and having fun 
sometimes prevent me from finishing my work’) showed substantial DIF 
because the DIF contrast of −0.429 was greater than the predefined criterion. 
This finding indicates that males have a higher chance of obtaining the highest 
score (scored 5) on item Q5 compared to females, despite the two groups 
having the same level of self-control. We suspect that the content of item Q5 
(i.e., the phrase ‘having fun’) had different meanings for males and females, 
leading to DIF of item Q5. Lastly, item Q9 has significant DIF (p = 0.028 < 
0.050), but because the DIF contrast is relatively low at 0.200 (< 0.400), this 
item is categorized as having negligible DIF. 

Table 4 

Results of the DIF Analysis (Male – Female) 

Item DIF contrast Joint S.E. t df p 

Q1 0.000 0.000 0.01 879 1.000 
Q2 0.115 0.094 1.23 872 0.218 
Q3 0.053 0.112 0.47 894 0.637 
Q4 0.094 0.101 0.93 880 0.350 
Q5 -0.425 0.112 -3.80 890 0.000 
Q6 -0.029 0.102 -0.28 887 0.776 
Q7 -0.021 0.096 -0.22 887 0.826 
Q8 0.022 0.090 0.24 883 0.807 
Q9 0.200 0.091 2.20 883 0.028 
Q10 -0.110 0.094 -1.16 887 0.245 
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Discussion 

The primary goal of this study was to assess the psychometric 
properties of the Indonesian BSCS using Rasch polytomous models, 
followed by DIF analysis to assess whether the Indonesian BSCS worked 
equally well across different gender groups. Based on our initial analysis, we 
compared the PCM and RSM and found that the PCM parameterisation fit 
better than the RSM. Such a comparison between the models is in line with 
previous studies (e.g. Gori et al., 2022; Youngerman et al., 2021). In addition, 
the Wright Map showed that the step parameter structure of the PCM was 
not uniform when there were large differences between item Q5 and item Q1. 
If the RSM were used, the differences in step parameters were forced to be 
equal. Therefore, the RSM had a poorer fit compared to the PCM. These 
findings are in line with Wu et al. (2016), who stated that the data rarely fit the 
RSM due to the assumption of an equal (uniform) step parameter structure 
for all items. 

Based on unidimensionality or internal structure, we confirm that the 
Indonesian BSCS has a unidimensional factor structure. This factor structure 
is in line with the first adaptation study (Arifin & Milla, 2020), the original 
version of the scale (Tangney et al., 2004), and a recent study that also 
employed the Rasch model for the BSCS in China (Chen et al., 2022). 
However, this finding is not in line with the results of other studies that 
applied multidimensional IRT to the BSCS (Manapat et al., 2021) or the 
previous 10-item version of the BSCS (de Ridder et al., 2011). The 
‘disagreement’ about the BSCS factor structure has been discussed in 
previous studies (e.g. Manapat et al., 2021). 

The Indonesian BSCS did not show local dependence in the local 
independence test. This finding is in line with Chiesi et al.’s (2020) study that 
found that almost no BSCS models were modified by freeing the residual 
correlation in the CFA model, as well as studies that used modern test theory 
which did not find local dependence problems in the BSCS (Chen et al., 2022; 
Manapat et al., 2021). In addition, the Indonesian BSCS adaptation study did 
not modify the model by freeing residual correlation to achieve a model with 
a good fit (Arifin & Milla, 2020). 
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We found that all items had step parameters with a monotonically 
increasing pattern from lower to higher self-control levels. This finding 
indicates that the monotonicity assumption was met as recommended by 
previous studies (i.e., Tennant & Küçükdeveci, 2023). Therefore, the category 
functioning of the Indonesian BSCS does not experience rating scale 
malfunctioning (Wind, 2023) or disordered thresholds (Andrich, 2013), 
indicating that all response categories are well-functioning. 

However, fit statistics showed that one item, Q5 (‘Hal yang 
menyenangkan dan bersenang-senang kadang menahan saya untuk 
menyelesaikan pekerjaan’ [Pleasure and fun sometimes keep me from 
getting work done]), did not fit the model. This item showed the greatest 
difficulty in obtaining the highest score. The reason for the poor fit of this item 
may be associated with random or aberrant responses (e.g., Karabatsos, 
2000). We suspect that a number of respondents with a high level of self-
control obtained the lowest score (a score of 1) on this item. Conversely, 
respondents with a low level of self-control may obtain the highest score (a 
score of 5) on this item. This condition causes fit statistics to experience 
strain (Outfit MNSQ > 1.5, PTMEA < 0.30) (Karabatsos, 2000). The procedure 
that can be used to obtain statistical evidence for this is response pattern 
analysis (Wright & Stone, 1999). In addition, we identified several flagged 
misfits, i.e. persons whose response patterns were suspected of causing the 
lack of fit of item Q5 (see Table S2 in Supplementary Materials). However, we 
did not conduct any follow-up analyses (i.e., analyses after removing misfits) 
because it was outside the focus of this study. 

In the item hierarchy, the easiest item to agree with was Q10, ‘Saya 
menolak hal-hal yang buruk untuk diri saya’ [I refuse things that are bad for 
me]. The review of the item content showed that the behaviour measured 
through this item was indeed very normative. However, because the 
application of the Rasch model to the BSCS is not widely studied, we cannot 
compare this level of difficulty with that of other studies. Finally, an ISR of 
1.000 means that there is no problem with the item hierarchy or item spread 
(Wright & Stone, 1999). 

Furthermore, the DIF analysis showed a DIF of Q5, indicating that this 
item tended to benefit males. This finding complements those of previous 
studies that focused on gender differences in self-control (Gibson et al., 
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2010; Jo & Bouffard, 2014) but is inconsistent with the findings of other 
studies that the BSCS is invariant across gender (Chiesi et al., 2020). 
Although from a Rasch perspective, this method would help non-specialists 
to use the raw-score-to-logit conversion table (Saggino et al., 2020), when 
DIF is present, the raw score is no longer sufficient for the Rasch model 
(Linacre, 1992). Therefore, we did not report the raw-score-to-logit 
conversion table of the Indonesian BSCS. Further studies with other samples 
are needed to decide whether the DIF of Q5 item occurs consistently; if so, 
then dropping the Q5 item could be considered. The Indonesian BSCS had 
good internal consistency (PSR = 0.71). Our findings align with the results of 
other studies that applied the Rasch model to the BSCS (e.g. Chen et al., 
2022). Based on the TIF, we found that the Indonesian BSCS covered a wide 
range of self-control levels classified as the optimal measurement precision 
range (high conditional reliability); 93.3% of our study sample had measures 
within the good measurement precision range. However, it should be noted 
that conditional reliability has a different meaning for PSR (single score) and 
should not be compared. Our finding also reflects the superiority of the Rasch 
model over CTT or CFA because of the model generates a conditional 
standard error of measurement for each level of trait levels (e.g. Andrich & 
Marais, 2019; Rusch et al., 2017). 

This study has some limitations, both theoretical and 
methodological. The main theoretical limitation concerns the chosen BSCS 
model from a group of models - the ‘Maloney model,’ ‘de Ridder model,’ and 
‘Ferrari model’ (e.g. Chen et al., 2022; Chiesi et al., 2020). While testing 
different models within a single study would be ideal, we only collected data 
using the 10-item version (i.e., the de Ridder version). Future studies should 
test various models using the 13-item version of the BSCS. The 
methodological limitation concerns administering the BSCS simultaneously 
with the pornography addiction test, which was the main focus of the broader 
research project. We believe that social desirability or response faking 
potentially had an impact on the Indonesian BSCS because respondents 
might have assumed that the BSCS instrument was related to the 
simultaneously administered pornography addiction instrument. Future 
studies should focus specifically on measuring self-control with the BSCS so 
that respondents are not distracted by other (negative) constructs. 
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Conclusion 

In conclusion, this study is the first to validate and evaluate the 
psychometric properties of the Indonesian BSCS using the Rasch model. It 
showed that nine of the 10 Indonesian BSCS items were valid for measuring 
self-control. This study also showed that the basic assumptions of modern 
test theory - unidimensionality, local independence, and monotonicity - were 
fulfilled for this instrument. Lastly, our study should be replicated with 
different samples but applying the same method and same sample 
characteristics (i.e., high school students) to confirm whether DIF and misfit 
occur in item Q5. 
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Supplementary Materials 

Table S1 

 Descriptive Statistics for all Indonesian BSCS Items 

Items M SD Skewness Minimum Maximum 

Q1 4.229 0.849 -1.103 1.000 5.000 

Q2 4.206 0.841 -1.040 1.000 5.000 

Q3 3.400 0.663 0.599 1.000 5.000 

Q4 3.996 0.756 -0.535 1.000 5.000 

Q5 2.820 0.666 0.017 1.000 5.000 

Q6 3.033 0.740 -0.319 1.000 5.000 

Q7 3.502 0.806 -0.177 1.000 5.000 

Q8 3.594 0.876 -0.455 1.000 5.000 

Q9 3.631 0.863 -0.213 1.000 5.000 

Q10 4.061 0.817 -0.587 1.000 5.000 
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Figure S1 

Plot of proportion of respondents for all response categories in all items 
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Table S2 

Response pattern analysis for explaining misfit of Q5 (selected misfit persons) 

Person 
ID 

Theta Response pattern Outfit 
MNSQ 

Outfit 
ZSTD 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10   
P0654 2.385 5 5 3 5 1 5 4 5 4 5 3.22 4.1 
P0293 1.828 5 3 4 4 1 5 4 4 5 5 2.88 2.7 
P0832 2.099 5 5 3 5 1 4 5 4 4 5 3.05 2.9 

Note. Table S1 shows three examples of our respondents who did not fit the partial credit 
model. These respondents had high levels of self-control, but instead responded with the 
lowest scores on Item Q5. This response pattern is what mathematically causes: (1) Outfit 
MNSQ of Q5 > 1.50 (underfit); (2) PTMEA low and negative. 

 

 

 

 

 

 

 

 

 


