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ABSTRACT 

Research indicates that resilience is the concept that best explains individuals' efforts to heal the 
effects of negative experiences and recovery processes after difficulties. Hence, it is considered 
substantial to study the construct of resilience and the psychometric properties of the scales that 
measure this structure. The objective of this study is to evaluate the psychometric properties of 
the Brief Resilience Scale within the scope of the Rasch Partial Credit model. In this direction, the 
aim was to contribute to the literature with a research study that may be an example of the use of 
the Partial Credit Model in the assessment of the scales. The study group of the research consists 
of 608 individuals. As a data collection tool, The Brief Resilience Scale, which is widely used in social 
sciences and consists of six items and one dimension, was used. The analysis of the obtained data 
was performed based on the Rasch Partial Credit Model. After the unidimensionality and local 
independence assumptions of the Rasch model were tested, it was determined that all the items 
were compatible with the model. At the same time, it was seen that the five-point scale utilized in 
the scale worked effectively, and that the observed and expected values in the item characteristic 
curves overlapped. Based on the outcomes of the Likelihood Ratio, according to gender, the sixth 
item showed non-uniform, and the fifth item showed uniform negligible Differential Item 
Functioning. In line with all these findings, it has been demonstrated that the Brief Resilience Scale 
provides valid and reliable results within the scope of Rasch PCM. 

Keywords: Resilience, Brief Resilience Scale, Rasch, Partial Credit Model, Differential Item Functioning 

 

 

 

 

 

 

 

Tunç, E.B. (2023). Assessing the psychometric properties of the Brief Resilience Scale: A 
Rasch modeling approach, International Journal of Eurasian Education and Culture, 
8(23), 2116-2137. 

DOI:  http://dx.doi.org/10.35826/ijoecc.789 

Article Type (Makale Türü): Research Article 



IJOEEC  (International Journal of Eurasian Education and Culture)        Vol: 8,  Issue: 23      2023  

100. Yıl Özel Sayısı  

 2117 
 

 

 

INTRODUCTION 

The non-uniform life cycle presents positive and negative experiences together. Individuals' reactions to 

challenging experiences such as stress, trauma, and pandemics that affect their routine actions differ. Some 

individuals have chaotic reactions like depression, anxiety, burnout, and physical, emotional, or mental 

exhaustion. Other people do not perceive the negativity as a threat; they regard it as a driving force for a new 

beginning, career opportunity, or advantage that will contribute to their development (Abel & Sewell, 1999; 

Brown & Nagel, 2004; Coutu, 2002; Kobasa, 1979). The diversity of people's reactions to similar experiences 

attracts the attention of researchers. Studies conducted on what makes the difference led researchers to the 

concepts of stress-resistant, invulnerable, and resilienceer. Researchers contribute to the creation of the 

resilience paradigm by pointing out that resiliency is the concept that best explains individuals' efforts to heal 

the effects of negative experiences and recovery processes after challenges (Doğan, 2015; Masten & Reed, 2002; 

Neenan, 2009). 

Resilience, a concept of Latin origin, has been researched in many different disciplines, such as the health sector, 

social sciences, educational sciences, organizational studies, war, and psychology. This wide field of study causes 

the concept to be defined differently (Day et al., 2011; Simmons, 2011). The ability of individuals to adapt to new 

situations under difficult life conditions, the positive adaptation process that the individual achieves in spite of 

intense stressful situations, the capacity developed in the face of traumatic events, not being sick or depressed 

due to stress, recovery from all threatening situations, finding life meaningful despite bad experiences, the state 

of not feeling like a victim in the face of negative experiences, the process of building a bridge to reach the 

hopeful days ahead despite the current adversities, and the capacity of the individual to continue to recover after 

becoming active in stressful times are among the definitions of resilience. (Bernshausen & Cunningham, 2001; 

Coutu, 2002; Day & Gu, 2014; Earvolino-Ramirez, 2007; Ee & Chang, 2010; Giroux, 2007; Kobasa, 1979; Masten 

et al., 1990). Henderson & Milstein (2003) suggest that resilience is a capacity inherent in every individual. 

Furthermore, they emphasize that the resilience development process is life itself, and individuals have to go on 

with their lives by overcoming all negativity. Smith et al. (2008) state that the focus is on the ability to get rid of 

stress, despite resilience being defined as resistance to disease, adaptation, and the healing process by other 

researchers. The emphasis on stress in Smith et al. (2008)'s definition is noteworthy. It is observed that stress is 

fed from many sources and arises from problems that occur at any unexpected moment, sometimes known and 

sometimes not even noticed. Globalization and communication technologies are also directing the stressful 

changes that occur anywhere in the world into our daily lives. Therefore, stress is counted as an integral part of 

21st-century human life (Fimian, 1984; Maddi & Khoshaba, 2005). Even though definitions of resilience vary and 

highlight different dimensions, the general consensus is that it means going one step better by overcoming 

difficult conditions, stress, traumatic events, threatening situations, bad experiences, and all negativities. 

Dedication, taking responsibility, the belief that one can control events (internal locus of control), seeing change 

as an opportunity for development (Kobasa & Puccetti, 1983); accepting the facts as they are, not denying them; 
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finding life meaningful even in bad situations; using the available resources in an original and creative way in the 

face of challenges (Coutu, 2002); establishing social and positive relationships; being autonomous; having a 

positive outlook on the future; high self-confidence, self-esteem and motivation (Henderson & Milstein, 2003); 

being socially competent; problem-solving skills, and being purposeful (Benard, 1991) are among the 

characteristics of individuals with high resilience. These qualities constitute the personal dimension of the 

individual's assets, which are expressed as protective factors that reduce the negative effects of a stressful 

situation and increase the possibility of obtaining positive outcomes (Masten & Reed, 2002). Resilience, which is 

not just a personality trait, may develop and diminish in the social environment (Day et al., 2011). A considerable 

number of individuals who experience stressful circumstances actively seek assistance from various sources, such 

as religion, experts, literature, or friends (Peres et al., 2005; Peres et al., 2007), in order to increase their resiliency 

towards stressful events. A study on stress reactions in the United States after the events of September 11 by 

Schuster et al. (2001) revealed that seeking solace in religious practices like prayer, participating in religious 

activities, or having spiritual experiences emerged as the second most common coping mechanism, with a 

reported prevalence of 90% following the act of engaging in conversations with people, which was reported by 

98% of the participants. Therefore, protective factors also have an environmental dimension. Environmental 

protective factors, also referred to as social capital, point to the human interaction necessary for healthy 

improvement and relief from stress (Benard, 2004).  

There are many measurement tools that measure resilience with different dimensions in various groups. Windle 

et al. (2011) suggested that three measurement tools had the best psychometric properties. These measuring 

tools are as follows: Connor–Davidson Resilience Scale (CDRISC; Connor & Davidson, 2003) with 25 items, the 

Resilience Scale for Adults (RSA; Friborg et al., 2003) with 37 items, and the Brief Resilience Scale (BRS; Smith et 

al., 2008) with 6 items. In this study, the psychometric properties of the Brief Resilience Scale, which was 

developed by Smith et al. (2008) and adapted by Doğan (2015), were reviewed. The scale was adapted by Doğan 

(2015) within the context of Classical Test Theory (CTT). It has been assessed within the scope of the Rasch model 

in this study. Examining the international literature, it is seen that the Rasch model is widely utilized in 

determining the psychometric properties of Likert-type scales because the Rasch model has many advantages 

from the point of scale development and adaptation. Researchers (Elhan & Atakurt, 2005; İlhan & Güler, 2018) 

suggest that using the Rasch model in Likert-type scales helps overcome various limitations of CTT-based 

methods. 

In Classical Test Theory (CTT), item parameters are affected by the characteristics of individuals. When the same 

items are applied to individuals in different groups, different item parameters can be obtained, so it is seen that 

the obtained item parameters are group dependent. However, as in all models within the scope of Item Response 

Theory (IRT), ability levels of individuals and item parameters are located along a common axis in the Rasch 

model. Individuals' ability levels are estimated independently of the item sample in the measurement tool, and 

item parameters can be calculated independently of the ability levels of the individuals in the test group (Boone, 
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2016; DeMars, 2010; Embretson & Reise, 2000; Engelhard, 2013; Hambleton & Swaminathan, 1985; Price, 2017). 

Likert-type scale results are at the ordering level. However, in CTT, the total score is taken as equal intervals, and 

parametric statistics are used. This may lead to biased results (Brinthaupt & Kang, 2014). In CTT, ability 

estimations of individuals are obtained by summing their responses to scale items. It is assumed that the difficulty 

levels of all the items in the scale are similar, and this causes the possible differences between the difficulty levels 

of the scale items to be ignored when calculating the ability estimation (Anshel et al., 2009). The Rasch model, 

on the other hand, helps to overcome these limitations by transforming the data in the ranking scale into an 

evenly spaced logit scale (Wright & Masters, 1982). At the same time, standard analysis methods, such as 

summing the scores for the answers given to the items, perform the analysis by regarding the intervals between 

the options as equal. In reality, the intervals between the options are not always equal (Elhan & Atakurt). 

In CTT, it is accepted that the variability in the individual is caused by individual differences, and no information 

can be obtained on the reliability level of the scale items that would show to what extent they can distinguish 

between individuals (Taşdelen Teker et al., 2015). However, the reliability coefficient of each individual is 

reported in the Rasch model. Therefore, it is possible to ascertain the level of reliability in distinguishing between 

people within the group to which the scale is administered (Güler et al., 2017). Missing data is also not a problem 

in Rasch analysis because Rasch analysis only processes one observation at a time. That is, it calculates the 

expected value separately for each observation. Missing data is skipped during this calculation process. A 

person's ability level is calculated by comparing the sum of the observed values with the sum of the expected 

values for each person in the study. Similarly, item difficulty levels are calculated by comparing the sum of the 

observed values with the sum of the expected values for each item. Since this addition is done only on the data 

of known value, no correction or adjustment is required for missing data (Elhan & Atakurt). 

Rasch Partial Credit Model (PCM) was used in this study. It was developed by PCM Masters in 1982 and is an 

extension of the Rasch model developed for two-category items. This model was developed for situations where 

it is important to give partial points in the case of completing different stages in the analysis process or when the 

distances between the response categories in Likert-type items differ from item to item. One of the important 

features of the model is that it is possible to score people with moderate θ levels using this model (Koch & Dodd, 

1989). 

In PCM, the individual parameter θ and the item parameter β are available. Masters defines β parameters as 

“step difficulty”. The reason it is defined as step difficulty is that after the individual successfully completes one 

step, s/he moves on to the next step. The item step difficulty parameter is also called the category intersection 

parameter. As a result, the step difficulty parameter is defined as the amount of difficulty involved in selecting 

another response category from one response category. In PCM, there is one missing step difficulty parameter 

from the item category number. For example, there are three-step difficulty parameters for a four-category item 

(Garrett, 2009). As in all Rasch models, items are assumed to be equally distinctive. Therefore, there is no item 

discrimination parameter in the model. PCM assumes that the steps are consecutive. However, this does not 
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mean that every step is of equal difficulty; that is, it cannot be deduced that the last step is the hardest and the 

first step is the easiest (Koch & Dodd, 1989). 

There are scale development and adaptation studies with different study groups within the scope of the Rasch 

model on resilience (Alavi et al., 2020; Jefferies et al., 2019; Kim et al., 2022; Li et al., 2019; Ricketts et al., 2015; 

Yaşar & Aybek, 2019). In this study, the psychometric properties of The Brief Resilience Scale, developed by Smith 

et al. (2008), adapted by Doğan (2015), and widely used in both education and psychology, were tested within 

the scope of Rasch PCM. The Brief Resilience scale has also been adapted in many cultures; Spanish (Rodríguez-

Rey et al., 2015), Portuguese (Coelho et al., 2016), German (Chmitorz et al., 2018), Greek (Kyriazos et al., 2018), 

Chinese (Lai & Yue, 2014) and Japanese (Iimura & Taku, 2018). As stated, The Brief Resilience Scale, which is used 

in many cultures, is widely used in research, but there are problems with its factor structure. Studies support 

both one-factor and two-factor models (Crane & Searle, 2016; Tansey et al., 2016). For this reason, testing the 

factor structure of the scale was deemed important and it was aimed to examine it within the scope of the Rasch 

model. 

METHOD 

The objective of this study is to assess the psychometric properties of the Brief Resilience Scale within the context 

of the Rasch Partial Credit model. Accordingly, the study group, data collection tool, and data analysis are given 

as follows. 

Study Group 

The minimum sample size proposed for the studies conducted within the scope of the Rasch model was 

determined to be at least 500. In cases where the sample size is small, parameter estimates will be inaccurate, 

and it will be challenging to ensure the invariance of item-ability parameters (de Ayala, 2009; DeMars, 2010; 

Zanon et al., 2016). A total of 608 individuals were approached by paying attention to the minimum value 

specified within the scope of this research study. The study group of the research consists of 608 students 

studying at a public university in Istanbul. 63.9% of the individuals were female (N=389), and 36.1% were male 

(N=219). 69.4% of the study group were between the ages of 18 and 25. 30.6% were individuals over the age of 

25. The age-related mode was 22, with an average of 26.11. The privacy of all the participants was protected, 

and confidentiality requirements for data collection and analysis were strictly followed.  

Data Collection Tool 

In this study, the Brief Resilience Scale, which is widely used in social sciences, was preferred. 

Brief Resilience Scale (BPRS): The scale developed by Smith et al. (2008) was created to measure the resilience 

of individuals. The BPRS is a five-point Likert-type measurement tool consisting of six items. High scores obtained 

from the scale indicate high resilience. The development of the scale and validity and reliability studies were 

carried out on four different study groups. Accordingly, the first two groups consisted of university students, and 
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the next two groups consisted of cardiac and fibromyalgia patients. Exploratory factor analysis was performed 

to determine the construct validity of the scale; and as a result of the analysis, a single-factor structure explaining 

61%, 61%, 57%, and 67% of the total variance was obtained for four different sample groups, respectively. The 

factor loadings of the scale items ranged between .68 and .91. The reliability of the scale was calculated by 

internal consistency and test-retest methods; the internal consistency reliability coefficient was found to be 

between .80 and .91. The test-retest reliability coefficient was found between .62 and .69. Within the scope of 

criterion-related validity, the relationships between the BPRS and other scales were examined. Accordingly, 

significant positive correlations were found between BPRS and ego resilience, optimism, life goals, social support, 

positive coping strategies and positive emotions. On the other hand, significant negative correlations were found 

between the BPRS and pessimism, depression, anxiety, negative emotions, perceived stress and negative coping 

strategies. 

In the adaptation conducted by Doğan (2015), 295 (186 female, 109 male) university students were studied. As 

a result of the exploratory factor analysis, a one-factor structure explaining 54% of the total variance was 

obtained, and factor loadings ranged from .63 to .79. As a result of DFA conducted in parallel with BPRS, 

goodness-of-fit indices were found as x2/sd (12.86/7) = 1.83, NFI = 0.99, NNFI = 0.99, CFI = 0.99, IFI = 0.99, RFI = 

0.97, GFI = 0.99, AGFI = 0.96, RMSEA = 0.05, SRMR = 0.03. The reliability of the BPRS was examined with the 

internal consistency method and accordingly, the internal consistency coefficient was found to be .83. The BPRS 

is a five-point Likert scale and has response categories such as "not appropriate at all" (1), "not appropriate" (2), 

"somewhat appropriate" (3), "appropriate" (4), and "completely appropriate" (5). Items 2, 4, and 6 are reverse 

items. 

Data Analysis 

The data gathered for the research study were analyzed in the jamovi2.3.13 program. Unidimensionality, local 

independence, and model-data fit are the assumptions necessary to carry out the Rasch analysis (DeMars, 2010). 

Unidimensionality is the presence of a single latent property that adequately explains the common variance, and 

the observed variables are a function of only a single latent variable (de Ayala, 2009; Embretson & Reise, 2000). 

In this study, the unidimensionality assumption was tested using Principal-Axis Factor Analysis. A principal-axis 

factor analysis was implemented since it is considered one of the best methods by which the nature of the 

underlying structure behind the items can be understood (Costello & Osborne, 2005). Meeting the 

unidimensionality assumption also demonstrates that there is no problem with local independence (Embretson 

& Reise, 2000; Hambleton & Swaminathan, 1985; Hambleton et al., 1991; Lord, 1980; Morizot et al., 2007). Local 

independence means that the items are independent of one another for a certain skill level. Although it is stated 

that if the unidimensionality assumption is provided, the local independence assumption will also be provided, 

it is recommended reviewing the local independence assumption as well (DeMars, 2010). Local independence of 

items is an assumption in Rasch model, meaning the items in a test should not be related to each other (Baghaei, 

2008). A violation of the assumption of local independence may occur if the response to one item affects another 
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item and the scale is multidimensional. Standardized residual correlations reflect local dependency between 

items, where correlations above .7 suggest that two items share more than half of their random variance and 

only one needs to be retained (Linacre, 2019). Accordingly, Yen’s (1984) Q3 statistic was utilized to test the local 

independence assumption. Expressed as a correlation coefficient of residual values between items, the Q3 

statistic is a statistic that indicates the dependence between item pairs. To evaluate the degree of local 

independence, the relationship between all possible pairs of items needs to be examined. While .20 criteria are 

used in the evaluation of Yen's Q3 statistic, (Christiensen et al., 2017), .30 criteria (Røe et al., 2014) are taken 

into account as well. 

Item fit statistics were assessed with infit and outfit values. The infit value is more sensitive to the individual's 

responses to items with similar difficulty levels and provides central information. The outfit value, on the other 

hand, is more sensitive to the unexpected responses of the individual to the more difficult or simpleritems. Infit 

and Outfit take values ranging from 0 to ∞, yet the value indicating perfect fit is 1.00 (Eckes, 2009). Nevertheless, 

it is hard to find a perfect fit between the model and the data (Brentari & Golia, 2008). These two values are 

evaluated together, and a value between 0.50 and 1.50 indicates that item-model fit is achieved (Linacre, 2019). 

Another advantage of the Rasch model is that it is possible to determine how well the scale categories work 

(Linacre, 2014). Thus, the category statistics in the Rasch analysis outputs and whether the response categories 

for each item were in order were investigated. The item characteristic curve of the scale items was obtained as 

well. Item characteristic curves show expected and observed characteristic curves, and, observed and expected 

characteristic curves are expected to correspond for model fit (Yan & Heene, 2020). 

Person Reliability was utilized for reliability within the context of the Rasch model. It is known that the closer 

Person Reliability is to 1.00, as in other reliability coefficients, the higher the reliability. This coefficient is also 

known as Person Separation Reliability (Chang et al. 2014; de Ayala, 2009). It is suggested that .70 be taken as a 

criterion for the reliability index achieved from the Rasch analysis, as in the Cronbach alpha internal consistency 

coefficient (Walker et al., 2012). 

Based on the data obtained, it was investigated whether the items showed Differential Item Functioning (DIF). 

DIF measuring means the matching of individuals with respect to their abilities in terms of the variable to be 

measured and afterwards statistically determining that these individuals in different groups have different 

probabilities of responding to the item (Camilli & Shepard, 1994; Clauser & Mazor, 1998; Roever, 2005; Zumbo, 

1999). There are two types of DIF; uniform and non-uniform. If Uniform DIF is present, the difference between 

the item characteristic curves for the focus and reference groups is uniform (Finch & French, 2007; Jodoin & 

Gierl, 2001; Walker, 2011). Non-uniform DIF occurs when the difference between the substance characteristic 

curves is not constant (Walker et al., 2001). As a result of statistical analysis, items are labelled in the A 

(nonsignificant DIF), B (moderate DIF), and C (high DIF) categories (Zieky, 1993). In this research study, the 

Likelihood Ratio method was utilized to establish DIF according to gender within the scope of the Rasch model 

and multi-category scoring. In this method, the hypothesis of whether there is a difference between the focus 
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and reference group item parameters is tested; also, limited and generalized models are created, and and their 

ratios to one another are tested by creatin accordingly (Atalay et al., 2012). By taking the Likelihood Ratio 

logarithm, the G2 value is obtained and checked from the Chi-Square table using the degrees of freedom. If this 

value is significant, this shows the presence of DIF (Thissen, 2001). G2 values give information about DIF size. The 

DIF levels are presented below based on the values of the G2 value (Greer, 2004; Thissen, 2001): 

If it is 3.84 < G2 < 9.4, then, no DIF or DIF at a negligible level, 

9.4 ≤ G2 < 41.9 shows a middle level of DIF, 

G2 ≥ 41.9 shows a high level of DIF. 

FINDINGS 

For the Partial Credit Rasch Model, the assumptions were tested first. Principal-Axis Factor Analysis was applied 

to test the unidimensionality assumption. The KMO value was .86, and the Barlett’s Test of Sphericity result was 

significant (χ2= 1713, df= 15). This showed that the data was suitable for factor analysis. As a result of the 

Principal-Axis Factor Analysis, it was determined that there was a single factor structure (Figure 1). Factor loads 

are values of between .74 and .83. The explained variance of the single factor structure was determined to be 

61.20%. According to Linacre (2019), a scale would be considered unidimensional if the primary dimension 

explains at least 40% of the variance.  

 

Figure 1. Scree plot for scale 

Although it was stated that if the unidimensionality assumption is met, the local independence assumption will 

also be met, The Yen's Q3 statistics were used for the local independence assumption. Thus, following the 

parameter estimation, a residual matrix was created using the residue of each item, and correlations between 

them were examined. The Q3 Correlation Matrix is presented in Table 1. 

Table 1. Q3 Correlation Matrix 

 Item1 Item2 Item3 Item4 Item5 Item6 
Item 1 —      
Item 2 -0.241 —     
Item 3 -0.042 -0.116 —    
Item 4 -0.280 -0.126 -0.296 —   
Item 5 -0.083 -0.276 -0.127 -0.245 —  
Item 6 -0.202 -0.167 -0.294 0.125 -0.203 — 
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Examining the Q3 correlation matrix, it is seen that the Q3 correlations between the item pairs (as an absolute 

value) are less than .30. Researchers stated that item pairs with values above .30 violated local independence. 

Considering this criterion, it is seen that the assumption of local independence is achieved. As noted by Baghaei 

(2008) local independence of items is an assumption in Rasch model, meaning the items in a test should not be 

related to each other. Therefore, it was revealed that the responses to the six items in the scale were not related 

to each other. After the assumptions of the Rasch model were met, a model comparison was made to determine 

the model that was suitable for the data. The results of the Partial Credit Model (PCM) and Rating Scale Model 

(RSM) comparison are given in Table 2. 

Table 2. Model Comparision 

Model Log-likelihood AIC BIC CAIC Parameters N χ² df p 
PCM -4654 9358 9423 9493 25 608 50.5 15 < .001 
RSM -4679 9379 9468 9433 10 608    

 

Table 2 shows the Log-likelihood, AIC, BIC and CAIC values used for model comparison. Janssen & De Boeck (1999) 

stated that the model with low log-likelihood and fit values is more compatible with the data. Therefore, χ²= 

50.5, df= 15; p<.001 indicates that there is a difference between the two models and PCM is more compatible 

with the data. Obtained by PCM, Infit and Outfit values for item-model fit are shown in Table 3. 

Table 3. Item statistics of the model 

 Item Mean Measure SE Measure Infit Outfit Point Biserial 

Item 1 2.43 -0.659 0.0612 0.953 0.922 0.774 
Item 2 2.06 0.161 0.0567 0.967 1.009 0.773 
Item 3 2.32 -0.512 0.0572 1.144 1.141 0.731 
Item 4 2.02 0.264 0.0578 0.940 0.931 0.783 
Item 5 1.82 0.551 0.0600 1.223 1.211 0.726 
Item 6 2.05 0.195 0.0562 0.822 0.787 0.807 

Infit = Information-weighted mean square statistic 
Outfit = Outlier-sensitive means square statistic 

 

The item difficulty parameters present the position of items on the latent trait continuum and are explained in 

logits (or log odd-units). The error of measurement shows to what extent the item difficulty parameters were 

accurately estimated. Infit and outfit values give item fit statistics and are expected to be in the range of .50 to 

1.50. The obtained fit values vary between .82 - 1.22, and the Outfit values vary between .78 - 1.21. Eckes (2009) 

states that the desired value is 1.00, but it is very difficult to achieve this perfect fit. Wright & Linacre (1994) 

interpreted values between .50 and 1.50 for fit statistics as acceptable fit criteria. Therefore, as seen in Table 3, 

six items appear to be compatible with the model. 

Linacre (2009) stated that the point biserial correlation coefficient reported in the outcomes of the Rasch analysis 

gives information regarding whether all the components of any surface work in the same direction. Point-biserial 

(or point-measure) correlations indicate to what extent the responses to each item within a measure are 

correlated with the overall measure. Therefore, it is stated that a value of .30 can be taken as a criterion for this 
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correlation coefficient, as in item discrimination (Güler et al., 2017). As can be seen from Table 3, the point 

biserial values of the items vary between .72 and 0.80. Another advantage of the Rasch model is that it allows 

determining how well the response categories work (Linacre, 2014). The threshold values for the response 

categories of the items are presented in Table 4. 

Table 4. Thresholds of the partial credit model 

 Threshold 1 Threshold 2 Threshold 3 Threshold 4 

Item 1 -1.614 -1.1187 0.851 2.60 
Item 2 -0.981 0.0115 1.114 3.31 
Item 3 -1.971 -0.1206 0.767 2.49 
Item 4 -0.961 -0.0702 1.251 3.58 
Item 5 -1.215 0.3520 1.958 3.59 
Item 6 -0.711 -0.1470 1.211 3.22 

 

Because an item has K ordered option responses, PCM estimates K − 1 thresholds for the item. PCM does not 

require the thresholds to follow the same order as the response categories. In Table 4, it can be seen that 

threshold parameters also increase in response categories from the lowest to the highest, indicating that the 

five-point grading in the scale works effectively. As Linacre (2002) stated; sequential increase indicates that 

people with more latent variables are more likely to choose categories higher on the scale. Item characteristic 

curves for ten items in the scale are given in Figure 2 and the item category for PCM in Figure 3.  

 

   

  
 

Figure 2. Item characteristic curve 
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For the Item Characteristic Curve, the blue line is a theoretical item characteristic curve obtained using parameter 

b. The black line, on the other hand, shows the responses to this item of the individuals for whom talent 

estimation was made with respect to the data included in the analysis. Reviewing the item characteristic curve 

for the items, it is seen that the actual probabilities are compatible with the expected probability. Examining the 

Item category for PCM, it can be that there is a sequential transition from the "not appropriate at all" response 

to the "completely appropriate" response to the item on the horizontal axis as the skill level increases. The Wright 

Map is also presented in Figure 4. 

 

Figure 4. Wright Map 

   

   

Figure 3. Item category for PCM 
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Person-item maps, also named Wright Maps, show the distribution of item difficulties and the distribution of 

individuals' responses (Linacre, 2008). On the left side of the graph, the histogram graph of the individuals' ability 

estimations can be seen, and on the right side, the distribution of the items according to their difficulties can be 

seen. The upper part of the graph shows high ability levels and the lower part shows low ability levels. Based on 

the graph, it is seen that R2 and R6 have similar difficulty levels. 

The Person Reliability value obtained within the scope of the Rasch model was found to be .86, and this value 

shows that the reliability is high. It is recommended that .70 be taken as a criterion for this value, which is 

interpreted similarly to the Cronbach alpha internal consistency coefficient (Bond & Fox, 2012; Walker et al., 

2012). Therefore, in line with the obtained value, it has been demonstrated that the result obtained according 

to the Rasch model is reliable.  

DIF was reviewed with respect to the outcomes obtained from the six-item scale. In this scope, the Likelihood 

Ratio method, one of the DIF determination methods, was utilized, and the results are given in Table 5 and Figure 

5. 

Table 5. DIF results according to the Likelihood Ratio Method 

 Non-uniform Uniform 

 G2 p G2 p 

Item 1 0.0696 0.792 0.0122 0.912 
Item 2 2.3282 0.127 0.7580 0.384 
Item 3 1.3794 0.240 1.1374 0.286 
Item 4 2.4411 0.118 1.2591 0.262 
Item 5 0.0837 0.772 4.5295 0.033 
Item 6 4.2066 0.040 2.5383 0.111 

 

 

DIF occurs when an items properties in one group are different from the item’s properties in another group 

(Furr & Bacharach, 2017). Examining Table 5, the sixth item shows DIF within the scope of Non-uniform DIF, and 

the G2 value is calculated to be 4.21. Based on the likelihood ratio statistical values, a G2 value in the range of 

  

Non-uniform - Item 6 Uniform – Item 5 

Figure 6. Item characteristic curve for reference and focal group 
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3.84 < G2 < 9.4 indicates a negligible (A) DIF (Greer, 2004). Therefore, it can be said that the sixth item has a 

negligible level of DIF. Within the context of Uniform DIF, the fifth item shows DIF, and the G2 value is calculated 

as 4.53. It can be said that this item also shows a negligible level of DIF. When Figure 5 is examined, it can be 

seen that the sixth and fifth items function differently for the reference and focal groups.  

DISCUSSION and SUGGESTIONS 

In this study, the psychometric properties of the Brief Resilience Scale, which was developed by Smith et al. 

(2008), adapted by Doğan (2015), and widely used in both education and psychology, were tested within the 

scope of Rasch PCM. Studies comparing IRT and CTT state that IRT has stronger properties (Lord, 1980; Blood, 

2006; Gelbal, 1994; Doğan & Tezbaşaran, 2003; Nartgün, 2002). Therefore, it was found noteworthy to test the 

psychometric properties of the Brief Resilience Scale within the scope of Rasch PCM and interpret the results. 

Principal-Axis Factor Analysis was carried out to test the unidimensionality in line with the assumptions of the 

Partial Credit Rasch Model. Researchers (Brown, 2015) emphasize that this method is generally utilized to control 

unidimensionality. With respect to the results, a one-dimensional structure with an explained variance of 61.20% 

was obtained. It is stated that the variance explained in the social sciences should be at least 40% and above 

(Stevens, 1992). The developers of the scale also found that a single-factor structure had an acceptable fit using 

Principal Components Analysis with four small samples ranging between 50 and 128 participants (Smith et al., 

2008). Doğan (2015) also reported the explained variance of the unidimensional resilience structure as 54%. Liu 

& Lim (2020), who studied the scale within the scope of the Rasch model, also obtained an explained variance 

close to 50%. In studies conducted within the scope of CTT, Coelho et al. (2016) confirmed the unidimensional 

structure with 43% explained variance. Unlike these studies, Crane & Searle (2016), Kyriazos et al. (2018), Tansey 

et al. (2016) and Fung (2020) stated in their studies that the two-factor structure is more suitable for the Brief 

Resilience Scale. Finally, McKay, Skues & Williams (2021) the researchers asked “does the Brief Resilience Scale 

actually measure resilience and succumbing?” and they reported in their study titled that the unidimensional 

scale had better fit indices. 

For the local independence assumption, Yen's Q3 statistics were utilized, and it was established that the Q3 

correlations between the item pairs were less than .30, and therefore a response to one item did not affect 

another item. Marais (2009) and Yen (1993) suggested that if the local independence assumption cannot be met, 

parameter estimations based on individuals may affect the reliability and validity of the scale results. Therefore, 

the fact that local independence was achieved with the data obtained from this study also contributed to more 

accurate estimations. 

It was revealed that the Infit values testing the item fit statistics ranged from .82 to 1.22, and the Outfit values 

ranged from .78 to 1.21, and that all the items were compatible with the model. The outfit value is much more 

sensitive to unexpected extremes than the infit statistic. Researchers (Güler, 2014; Hetherman, 2004) emphasize 

that an infit value above 1.00 indicates a higher-than-expected variance, and a value lower than 1.00 indicates a 
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lower-than-expected variance. The fact that the fit statistic average is quite close to 1.00 indicates that the 

model-data consistency is quite high. Based on both the findings of this research study and the findings of Liu & 

Lim (2020), working within the scope of the Rasch model, it was revealed that all the items were compatible with 

the model. It was observed that threshold parameters elevated in response categories from the lowest to the 

highest, indicating that the five-point grading in the scale works effectively. Liu & Lim (2020) also revealed that 

the five-point grading system in the scale is effective. All categories were sufficiently used to provide precise and 

stable estimates, and the noise observed did not degrade the measurement. 

The point biserial values of the items were found to vary within the range of .72 and .80. According to Güler et 

al. (2017) and Linacre (2014), since the values are greater than .30, it has been established that all items function 

in the same direction and should remain on the scale. When the item characteristic curve for the items was 

examined, it was established that the actual probabilities were compatible with the expected probability. Walker, 

Engelhard, and Thompson (2012) suggested that .70 should be taken as a criterion for the reliability index 

obtained from the Rasch model, as in the Cronbach alpha internal consistency coefficient. The Person Reliability 

value obtained within the scope of the Rasch model was found to be .86, and this value shows that the reliability 

is high. Doğan (2015) also reported the internal consistency coefficient of the scale as .83. Liu & Lim (2020) also 

reported the Person Reliability value to be 0.77. In studies conducted within the scope of CTT, Rodríguez-Rey et 

al. (2015) found validity and reliability for the Brief Resilience Scale at the .83 level, while Chmitorz et al. (2018) 

achieved reliability at the .85 level, Coelho et al. (2016) at the .77 level, Kyriazos et al., (2018) at the .80 level, 

and Fung (2020) at the .71 level. 

Based on the results obtained from the six-item scale, DIF was investigated in terms of gender; and according to 

the likelihood ratio statistical values, it was determined that the fifth and sixth items showed a negligible level of 

DIF. Liu & Lim (2020) similarly determined a negligible level of DIF by gender in items 5 and 6. In a study where 

the psychometric properties of the Resilience Scale (RS-25) were determined, it was examined whether the items 

showed DIF according to gender and evidence was obtained that there was no DIF according to gender (Seong 

et al., 2023). In their study where Chen and colleagues (2020) examined DIF according to gender with the Chinese 

version of the Resilience Scale (RS-14), they detected DIF according to gender in four items of the scale.  

Despite compelling evidence for Rasch analysis as a robust scale validation method, there is only one study that 

has evaluated the BRS based on Rasch. Therefore, studying the data obtained from Turkey within the scope of 

the Rasch model has been informative for both the literature and practitioners. In line with the explanations 

above, the findings of this study should be assessed within the framework of some limitations. The majority of 

the individuals in the study group were female. DIF was only determined by the likelihood ratio method. A second 

method was not utilized as a negligible level of DIF was determined; however, researchers (Karami & Nodoushan, 

2011) state that using a single technique and basing the results on a single technique may not be appropriate. 

Therefore, a second DIF determination method can be used, and expert opinions can be obtained to interpret 

item bias. In this research study, the scale was evaluated within the scope of the Rasch model, but it could be 
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evaluated within the scope of Generalizability Theory in other studies as well. Despite all these limitations, it has 

been demonstrated that the Brief Resilience Scale provides valid and reliable results within the scope of Rasch 

PCM and is unidimensional. 
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