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Background: Rasch model is a useful method for developing a new scale. This 
study aims to determine the fitting between data obtained from answers for a 
portfolio anxiety scale and Rasch model and describes how the scale can be modified 
to increase the fitting through different steps. Materials and Methods: A portfolio 
scale was applied to 171 students of the Faculty of Medicine, Ondokuz Mayis 
University. The partial credit model was used, and fit statistics were assessed to 
determine the fitting of the data to Rasch model. Person separation index  (PSI) 
was used for reliability. Results: For a satisfaction subscale, the average item 
fit residual value was 0.47 and the average person fit residual value was  −0.29. 
For the item–trait χ2 interaction, P = 0.655 and PSI = 0.81. For a writing anxiety 
subscale, the average item fit residual value was 0.08 and the average person 
fit residual value was  −0.24. For the item–trait χ2 interaction, P  =  0.698 and 
PSI  =  0.73. For a reflection anxiety subscale, the average item fit residual value 
was 0.64 and the average item fit residual value was 0.64. For the item–trait χ2 
interaction, P  =  0.195 and PSI  =  0.73. Conclusion: The validity and reliability 
of Rasch analysis portfolio scale were analyzed, and items that worked well were 
included in the study. The results show that Rasch model provides a more accurate 
analysis for developing and adapting scales. Both the fit statistics and fit graphs 
help improve the analyses.
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characteristic that is being measured. An individual’s 
score as a result of repeated measurements changes even 
if the individual’s ability is stable and this variability 
is the basis of CTT. The most important advantage of 
CTT is its relatively weak theoretical assumptions and 
its being easily applicable for most tests.[7,8]

Rasch model, developed as alternative to CTT, aims to 
express and model the association between individuals’ 
behaviors and the characteristics that influence these 
behaviors; the potential of these characteristics to exist 
is assumed through probability‑based functions.[9] It 
explains an individual’s degree of having a characteristic 

Original Article

Introduction

Psychometric analyses are important for developing 
scales to assess attitudes and behaviors about factors 

such as life quality and anxiety and for improving an 
existing scale.[1‑4] A scale is developed to create a 
reliable, valid, and flexible assessment instrument that 
contains appropriate items. All items in a scale are used 
for assessment, and the ideal is to perform the most 
effective assessment using the least possible number of 
items.[5]

Classical test theory  (CTT) is the most extensively and 
frequently used assessment method. In classical analysis, 
any test score consists of the sum of correct value and 
random error. In classical analysis hypothesis, error is 
normally distributed and the average of error equals to 
zero.[1,6] An individual’s raw score from the assessment 
instrument is an indicator of the level he has or she the 
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as a mathematical model based on the association 
between the individual’s answer to an item and the 
parameters that describe this item. Individuals with 
higher potential variable  (θ) degree are most probably 
those who give the correct answer.[10] In addition to 
calibrating items, this model uses answers to items and 
assesses the characteristics of items. Because the test 
statistics do not depend on the test structure, this method 
is easier to use than the classical method.[11] It enables 
correlated errors to be dealt with easily. Its main purpose 
is to measure the primary ability of the test, which 
shows its performance. This works independent of the 
sample.[12] There is an assumption of unidimensionality 
and according to this assumption, a test measures only 
one latent characteristic and an individual with a high 
score has a high probability of answering an item 
correctly. This model is mathematically correct and 
if the assumptions are met, it can easily solve most 
complicated problems.[13,14] Rasch model is frequently 
preferred for items with two choices; partial credit 
model and rating scale model are frequently preferred 
for items with multiple choices.[15]

Portfolios are files that record the progress of students 
or individuals in line with specific goals within a 
specific period of time.[16,17] They show progress in 
many different areas. In medical education, portfolios 
are increasingly being used for assessing education, 
mainly because they can express the development of 
occupational competence perception, contribution to 
assessment and evaluation  (especially for areas such as 
personal development, self‑oriented learning, reflective 
skills, professionalism, and reasoning that are difficult to 
assess using other assessment methods), contribution to 
personal attitude, encouragement of interaction between 
student and teacher, and increase in use of reflective 
strategies. In addition to achievement attainments, 
portfolios can also reflect some negative features such as 
students’ anxieties about the processes for the creation 
and assessment of portfolios. These anxieties have been 
expressed qualitatively in previous studies; however, 
no study has developed a quantitative scale for this 
purpose.[18,19]

This study aims to develop a portfolio anxiety scale to 
determine the fitting between the data obtained from 
answers and Rasch model and to explain how the scale 
can be modified to improve this fitting through different 
steps.

Materials and Methods
Participants
In this study, a scale developed to determine students’ 
portfolio anxiety was applied to second‑year students 

from the Faculty of Medicine, Ondokuz Mayis 
University, in 2015 and local ethics committee approved 
the study protocol  (B.30.2.ODM.0.20.08/765). Students 
who were introduced to portfolios for the first time in 
elective medicine blocks in their second year were 
asked to reflect on their attitudes and behaviors. The 
questionnaire was administered to 200 students, and 171 
valid responses were obtained.

Scale structure
The items developed were assessed in terms of content 
validity to determine whether they were quantitatively 
and qualitatively adequate for assessing students’ 
behaviors.[20‑22] Expert views were considered for 
assessing content validity; 6 items were removed, and 
31 items were assessed.[20,21]

The items were categorized as strongly disagree, 
disagree, partly disagree, partly agree, agree, and 
strongly agree, with the corresponding scoring being 
1, 2, 3, 4, 5, and 6; for inverse items 1, 2, and 5, the 
scoring was 6, 5, 4, 3, 2, and 1, respectively. A  higher 
score indicates a higher fear of the portfolio.

To assess the validity and reliability of the items, all 
answers were analyzed using Rasch Unidimensional 
Measurement Model 2030  (RUMM 2030).[23] This 
program compares the observed and expected values 
for each class interval  (CI) by sorting person locations 
and dividing them in equal numbers into CIs. Also other 
analyses were performed using SPSS 18.[24]

Rasch model
Rasch model is the first item response theory  (IRT) 
model developed with one parameter. It includes only 
a difficulty parameter. The probability of answering an 
item correctly is defined as a function of the rate of a 
person’s level of ability to an item’s difficulty.[11,25] The 
probability of item “i” being answered correctly can be 
expressed as follows[1]

( ) ( )
( )

( )
( )
( )

i

i

‑b
i

i i ‑b
i

exp – beP = P x = 1 / = =
1+ exp – b1+ e

θ

θ

θ
θ θ

θ � (1)

where bi is the item difficulty parameter for item i. The 
probability changes from 0 for q = −∞ to 1 for q = ∞.[25]

Well‑known Rasch models for answers with more 
than two categories include partial credit model and 
rating scale model. Partial credit model is a simple 
adaptation of Rasch model with two choices. It has 
no limitations for threshold values being the same in 
all items. The assessment is made with one parameter 
instead of two parameters as the difficulty of choices 
in an item and difficulty of items in the test.[26,27] In the 
partial credit model, categories change from 0 to m; 
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the probabilities for categories other than 0 are given 
as follows:[5]
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Where ijä is the difficulty step probability, and the 
difficulty step parameter is given as

Pik/(Pik + Pi, k‑1).
[27]

Rating scale model is specifically used for Likert‑type 
scales.[26] This model also includes the difficulty 
parameters of the thresholds. The subject’s probability 
of answering an item correctly is obtained by assessing 
the item’s difficulty level and the choice’s threshold 
difficulty level together. The probability of item i to 
choose category k for the m  +  1 score category can be 
calculated as follows:[26,28]
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( )j m+1τ  is calculated for all items with m  +  1 category, 
and it expresses the cutoff point for each of these items;

( )0 m+1 = 0τ .

In two‑parameter logistic model from IRT family, item 
discrimination gets in the model in addition to item 
difficult. The relative significance of an individual’s 
level of ability and item cutoff point is found by the 
discrimination power of the item. Three‑parameter 
logistic model was developed to assess the effect of 
the parameter of chance on multiple choice tests which 
are used in the assessment of education. The third 
parameter is called pseudo‑chance‑level parameter.[1,11,29] 
The required sample size differs between one‑, two‑, 
and three‑parameter IRT. One‑parameter Rasch model 
needs less sample size when compared with two‑  or 
three‑parameter IRT models, and this is one of the 
advantages of the model.[29]

Results
When assessed according to the likelihood  (LH) ratio 
test, the partial credit model was found suitable. The 
average item fit residual was 0.88, and the standard 
deviation was 1.32; the average person fit residual 
was  −0.19, and the standard deviation was 1.89. For 
item–trait interaction, χ2  =  92.23 and P  =  0.007. The 
person separation index  (PSI) value was 0.92. More 
than one dimension was found, and the assessment 
was made in terms of subscales. In terms of principal 
component analysis  (PCA), the scale was limited to 

Table 1: Items in the satisfaction subscale
Item 
Number

Dimension 1: Satisfaction

1 I think my portfolio is important in terms of my own 
development.

2 I think my portfolio is useful for my learning process.
3 I have negative feelings about my portfolio.
4 I get bored while writing my portfolio.
5 I take pleasure in writing my portfolio.
6 I think that my portfolio should be canceled when the 

advantage/disadvantage rate is compared.
14 I think that my portfolio grade will not show my actual 

competence.
27 I think that my portfolio is time‑consuming.
28 I think that the time I allocate for my portfolio is 

unnecessary.
29 I do not have enough time to write my portfolio.

Table 3: Item fit statistics for satisfaction subscale
Item Location FitResid χ2 P
1 0.01 −0.46 5.65 0.059
2 0.01 −1.37 5.11 0.078
3 −0.08 0.96 0.81 0.667
4 0.75 4.13 2.05 0.358
5 0.48 0.46 3.74 0.154
6 0.09 2.28 4.37 0.112
14 −0.21 4.17 12.83 0.002
27 −0.08 −0.36 4.72 0.094
28 −0.55 −2.27 8.31 0.016
29 −0.40 −0.26 0.25 0.881
FitResid=Fit residual

Table 2: Threshold values for satisfaction subscale
Item CenThr1 CenThr2 CenThr3 CenThr4 CenThr5
1 −2.59 −0.08 0.18 0.25 2.24
2 −2.59 −0.45 0.19 0.64 2.21
3 −1.79 −0.35 −0.12 0.24 2.02
4 −0.12 −0.40 −0.45 −0.05 1.01
5 −1.43 0.10 −0.02 −0.13 1.48
6 −0.96 −0.69 −0.09 0.60 1.13
14 −0.97 −0.47 −0.34 0.13 1.65
27 −0.22 −0.64 −0.31 0.32 0.84
28 −1.61 −0.32 0.22 0.54 1.16
29 −1.72 −0.25 −0.08 0.17 1.88

three dimensions that explained 52% of the variance. 
Three dimensions were detected for portfolio scale.

Satisfaction subscale
Table 1 lists the items in the satisfaction subscale. While 
the thresholds for items 1, 2, 3, 6, 14, 28, and 29 were 
correctly ordered, the placement of thresholds for items 
4, 5, and 27 was inconsistent with the logical order in 
the model  [Table  2]. Figure  1 shows the assessment 
of the category probability curve  (CPC) for item 2; 
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the thresholds of the items are in hierarchical order. 
Figure  2 shows the CPC for item 5; the thresholds are 
disordered. The second threshold is placed after the third 
and fourth thresholds along the logit scale. Before the 
fit statistics were found for items with irregularly placed 
thresholds, the answer categories were organized. To 
prevent irregularities, the items were rescored. Item 4 
was rescored as 000012, 5 as 000112, and 27 as 000123. 
Figure  3 shows the CPC of rescored item 5. Figure  4 
shows the threshold maps of the rescored items.

After ordering the items, fit analyses were 
assessed  [Table  3]. The fit residual was found as 4.13 
for item 4 and as 4.17 for 14, exceeding  ±  2.5 limits. 
For item 14, χ2  =  12.83 and P was  <0.005. No fit was 
found for these items. In a visual assessment of the fit 
to Rasch model, the item characteristic curve  (ICC) 
was obtained for each item. Item 29 showed good 
fit; however, item 14 was not consistent with the 

Table 4: Summary of Rasch analysis statistics for subdimensions
Satisfaction subscale Item FitResid Person FitResid Item‑trait χ2 interaction PSI

Mean (SD) Mean (SD) χ2 Prop
Initial 0.77 (2.01) −0.28 (1.38) 47.93 <0.001 0.87
Rescore 0.73 (2.18) −0.21 (1.23) 47.86 <0.001 0.87
Eliminated 0.47 (0.82) −0.29 (1.15) 9.55 0.655 0.81
Writing anxiety subscale

Initial 0.91 (1.37) −0.27 (1.41) 28.69 0.154 0.86
Rescore 0.52 (1.56) −0.26 (1.44) 46.39 0.002 0.87
Eliminated 0.08 (0.88) −0.24 (0.92) 7.28 0.698 0.73

Reflection anxiety subscale
Initial 0.76 (1.59) −0.41 (1.66) 46.30 <0.001 0.84
Rescore 0.22 (1.43) −0.36 (1.41) 62.42 <0.001 0.79
Eliminated 0.64 (0.98) −0.37 (1.05) 11.12 0.195 0.73

FitResid=Fit residual; SD=Standard deviation; Prob=Probability; PSI=Person separation index

Table 5: Item fit statistics and scoring structure (after rescoring) for subdimensions
Item Location SE FitResid χ2 Prob

Satisfaction subscale 2 0.03 0.09 −0.19 0.90 0.636
3 −0.10 0.09 0.49 0.95 0.624
5 0.48 0.14 1.49 0.99 0.610
6 0.08 0.08 1.41 0.95 0.624
27 −0.09 0.10 −0.39 4.80 0.090
29 −0.40 0.09 0.00 0.97 0.616

Writing anxiety subscale 7 −0.29 0.08 −0.55 0.92 0.632
11 −0.42 0.13 −0.05 2.95 0.229
17 −0.50 0.08 −0.88 2.50 0.287
19 1.42 0.14 0.53 0.50 0.781
30 −0.21 0.13 1.33 0.42 0.812

Reflection anxiety subscale 23 0.12 0.07 −0.15 5.11 0.077
24 −0.02 0.08 0.63 0.62 0.735
25 0.36 0.08 0.08 3.45 0.177
26 −0.46 0.13 2.02 1.95 0.378

SE=Standard error of mean; FitResid=Fit residual; Prob=Probability

Table 6: Items in the writing anxiety subscale
Dimension 2: Writing anxiety

7 I think that I will not be able to understand/fulfill the 
questions/tasks well enough while writing my portfolio.

8 I worry that I will use wrong expressions in my portfolio.
9 I worry that I will not be able to answer correctly when 

asked about the content of my portfolio.
10 I am undecided while writing because the content of my 

portfolio is flexible.
11 I worry about the grade I will receive for my portfolio.
17 I am scared about making mistakes while writing my 

portfolio.
18 I worry about how to write my portfolio best.
19 I cannot express my feelings in writing. 
20 I think that I will have difficulty in finding the correct 

words or sentences and bringing them together.
30 I panic as the deadline approaches.
31 I am scared that I will not have the chance to develop what 

I do and that I will not submit the best while keeping a 
portfolio.
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model  [Figures  5 and 6]. When the fit residuals for a 
person were examined, 12 people were found outside 
the  ±  2.5 threshold. The residual correlation between 
items was assessed for local dependency; it was 0.59 
for items 1 and 2, 0.34 for items 4 and 5, and 0.33 for 
items 27 and 28. The scale was revised by rescoring 
the items and excluding some. Table  4 shows the 
pre‑revision and post‑revision statistics. The item fit 
residual and item–trait χ2 interaction values were better 
after revision. PSI values were over  0.80 initially and 
after revision. Unidimensionality was examined by PCA 
of the residuals followed by independent t‑test. The 
satisfaction subscale met criteria for unidimensionality. 
When the scale was examined for differential item 
functioning  (DIF) in terms of gender, no difference was 
found. The items and persons were assessed together 
using a person–item location distribution map. Figure  7 

shows the person–item distribution diagram. Table  5 
shows the items’ locations on the logit scale after 
revisions. It was found that item 29 was the easiest and 
item 5 was the most difficult.

Writing anxiety subscale
Table  6 lists the items in the writing anxiety subscale. 
Items with disordered cutoff points were scored again. 
The scores for items 8, 9, 11, 18, 19, 30, and 31 were 
rescored as 000112, whereas those for the others 
remained the same. The fit residual was 3.15 for item 10 
and 3.13 for item 20. P value for χ2 for items 9 and 18 
was  <0.0045.The fit statistics of persons were assessed 
and kept. In terms of local dependency, the residual 
correlations were  −0.32 between items 7 and 31, 0.31 
between items 10 and 17, 0.34 between items 17 and 
18, and 0.36 between items 19 and 20. The scale was 
revised by rescoring and excluding items. Table  4 lists 
the summary statistics before and after revision. With 
revisions, the item and person fit residuals and item–trait 

Figure 1: Category probability curve for item 2 with ordered thresholds Figure 2: Category probability curve for item 5 with disordered thresholds

Figure 3: Category probability curve for item 5 with ordered thresholds

Figure 4: Threshold map for satisfaction subscale

Figure 5: Item characteristic curve for item 29

Figure 6: Item characteristic curve for item 14

[Downloaded free from http://www.njcponline.com on Thursday, January 31, 2019, IP: 197.90.36.231]



Tomak and Midik: Primary principles in developing scale with rasch analysis

1301Nigerian Journal of Clinical Practice  ¦  Volume 21  ¦  Issue 10  ¦  October 2018

interactions were found to improve. The PSI value was 
0.73. This subscale met criteria for unidimensionality. 
No DIF was found. Table 5 shows the locations of items 
after revisions on the logit scale. Item 17 was the easiest 
and item 19 was the most difficult.

Reflection anxiety subscale
Table 7 lists the items in the reflection anxiety subscale. 
In this scale, items with disordered threshold were 
rescored as 12, 13, 15, 16, 21, 22, and 26, and their 
scores were rescored as 011222. For all items, the fit 
residuals were within  ±2.5. P  value of χ2 for items 21 
and 22 was  <0.005. The fit statistics of persons were 
assessed and kept. Multiple relations were found for 
many items. The residual correlation was over  0.3 
between items 12 and 16–21–25; 13 and 15–23; 15 and 
16–25; 16 and 21–25; 21 and 22; and 22 and 23. Items 
except those between 23 and 26 were excluded, and 
the subscale was finalized. Table  4 lists the summary 
statistics before and after revision. With revisions, the 
item and person fit residuals and item–trait interactions 
improved. The PSI value of the latest version was 
0.73. The reflection anxiety subscale met criteria for 
unidimensionality. No DIF was found. Table  5 lists the 

locations of items on the logit scale after revisions. Item 
26 was the easiest and item 25 was the most difficult.

Discussion
At the beginning of the study, the partial credit 
model was chosen according to the LH ratio test. The 
assumptions of this model are better than those of 
the rating scale model.[26,30] More than one dimension 
was found, and the analysis continued through these 
dimensions. The scale with three dimensions explained 
52% of the variance.

In Rasch model, the answer is shown with CPC for 
each item section and category. For the items, the 
answer curves are shown with decision increasing from 
left to right. Misorder may be seen in the cutoff points 
because the answer category is too much, categories are 
overlapped, or there are too many dimensions.[31] High 
and low scores indicate high and low anxiety levels, 
respectively. It is very important to assess the logit 
locations of threshold points. The cutoff points for items 
4, 5, and 27 in the satisfaction scale were not logically 
ordered. The disordered thresholds are very important 
from the viewpoint of validity and reliability. In case of 
such a problem, first, the problem should be solved, and 
then the fit statistics should be assessed.[32,33] Mislocated 
items were rescored first.[30]

Various methods are used to assess the fit of items 
using Rasch model.[33] One of these is the analysis of 
individual item fit values; standardized residuals are 
expected to be within  ±2.5.[33,34] In the first dimension, 
the residuals of items 4 and 14 were over  +2.5. High 
positive residuals indicate deviation, whereas high 
negative residuals indicate local dependency.[33]

With the χ2 test for consistency, the difference between 
the observed and the expected values for a specific ICC 
is examined. The average responses of persons in each 
CI are indicated graphically by one point, whereas the 
expected values are indicated by a curve. When P value 
of the χ2 test is less than 0.05, the difference between the 
values and the fitting with the model is weak.[35,36] The 
χ2 test for item 14 and ICC showed that the model fit 
was not good. If the residual correlation values between 
items are over  0.3, there is a local dependency.[37,38] 
Thus, local dependency was found between items 1 and 
2, 4 and 5, and 27 and 28, and items other than 2, 3, 5, 
6, 27, and 29 were excluded.

In Rasch model, the average item fit residuals and 
item–trait interaction statistics assess the general fitting 
of items. The average value of all items should be 
close to 0, and the standard deviation should be close 
to 1. In the latest satisfaction subscale, the average item 

Table 7: Items in the reflection anxiety subscale
Dimension 3: Reflection anxiety

12 I do not think that my portfolio is graded fairly.
13 I do not want to write what I think owing to grade 

anxiety.
15 I worry that I will get lower marks because of my 

negative feelings.
16 I think that the evaluators will give wrong decisions.
21 While keeping a portfolio, I do not want to share my 

weaknesses.
22 I do not want to write things about myself in the 

portfolio.
23 I do not want to write and share my fears and anxieties 

while keeping a portfolio.
24 I do not know how to reflect.
25 I find it difficult to make a self‑assessment.
26 What I write in the portfolio does not show my actual 

thoughts.

Figure 7: Person–item threshold map
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fit residual was close to 0, and the standard deviation 
was close to 1. These values and item–trait interactions 
are indicators of fitting; they show that the items work 
together, have internal consistency, and measure only 
one characteristic.[32,33]

The reliability of the scale is assessed using PSI, which 
indicates the power of the scale for differentiating 
between persons. PSI was 0.81 for the latest version of 
the satisfaction scale, indicating that the reliability is 
good. For scale reliability, the required minimum cutoff 
point is 0.70.[39]

Unidimensionality was evaluated through PCA of the 
residuals. Items were divided into two subsets based on 
positive or negative loading on the first residual, and for 
each respondent, person estimates were derived from 
each subset and compared by t‑test. Unidimensionality 
is regarded as supported if  <5% of the t‑tests are 
significant outside the ±1.96 range and the 95% binomial 
confidence intervals include 5%.[39‑41] When positive and 
negative residuals were compared using a t‑test, the 
scale was found to be unidimensional.

The DIF assesses whether subgroups give different 
answers to items systematically.[42] In an F‑test to 
determine the DIF, if the variances of two subgroups are 
equal, they come from the same population and there is 
no DIF.[31] No difference was found in terms of gender.

The person and model fitting were assessed using the 
person fit residual. Fit residual value less than  −2.5 
shows the presence of a mental situation or thought, 
and a value higher than  +2.5 shows carelessness or 
low motivation.[32] In a general assessment of persons’ 
fit to the model, an approximate normal distribution 
with average of 0 and deviation of 1 is expected. These 
values were attained with the latest version, showing 
that person consistency is within acceptable limits.

The items and persons are assessed using a person–item 
location distribution map. The person and item locations 
are shown together on the same axis. This graph shows 
that the items have a good distribution; however, it also 
shows that it does not have sufficient measurement for 
assessing some people.[32]

The disordered items in the reflection anxiety subscale 
were rescored and assessed for fit statistics. Items with a 
fit residual beyond ± 2.5 for χ2 value—10 and 20 and 9 
and 18—were assessed as being inconsistent. Items 7–31, 
10–17, 17 and 18, and 19 and 20 were assessed as being 
locally dependent. The scale was revised and finalized. 
After inconsistent items and items with local dependency 
were excluded, items 7, 11, 17, 19, and 30 were left. 
The summary fit residuals for person and item and 

item–trait interaction show that the model is consistent. 
The PSI value of 0.73 indicates reliability. The scale is 
unidimensional, and it assesses only one trait.

Disordered items in the writing anxiety subscale were 
rescored and assessed for fit statistics. No items showed 
a fit residual less than ±2.5; items 21 and 22 for χ2 value 
were assessed as being inconsistent. The correlation 
between many items  (12, 13, 15, 16, 21, 23, 24, 25) 
was greater than 0.3, and these were assessed as being 
locally dependent. The scale was revised and finalized. 
After inconsistent items and items with local dependency 
were excluded, items 23, 24, 25, and 26 were left. The 
summary fit residuals for person and item and item–trait 
interaction show that the model is consistent. The PSI 
value of 0.73 indicates reliability. There is no DIF. The 
scale is unidimensional, and it assesses only one trait.

Conclusion
In this study, Rasch model was used for assessing a 
scale developed for portfolio anxiety. Rasch model is a 
valuable model with item–trait χ2 interaction statistics, 
item and person detailed and summary fit statistics, 
CPC, ICC, and person‑item map. A  scale analyzed 
within three dimensions was finalized using this method. 
However, some items had to be excluded because 
they showed multiple correlations. These items can be 
reevaluated in future studies. In addition to these, this 
study has some limitations. These can be expressed as 
the lack of test–retest analysis to assess the reliability of 
the scale, the generalizability, and strong assumptions of 
Rasch analysis. This study, which is the first one on this 
subject, can be improved and extended through future 
studies.
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