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Article Info ABSTRACT

Article histary: Self-regulated learning is very important for students in learning,
because it is very influential on student leaming outcomes,
especially mathematics learning which is a scourge for students.
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Accepted: Month XX, 20XX However, this ability is often not considered because of the
Published: Month XX, 20XX difficulty in measuring and the unavailability of standard measuring
(Times New Roman 11) instruments. Therefore, it is necessary to develop quality measuring
Keywords: instruments to measure self-regulated learning. The purpose of this

research is to develop a self-regulated learning scale and test its
quality. In addition, we also want to see the quality of responses
from respondents in answering the scale. This study uses the Rasch
Model approach, which facilitates this goal. The research
instrument is a self-regulated leaming scale consisting of 30
statement items. The sample of this research was 59 students of
mathematics education study program which were taken by cluster
random sampling at two universities in different districts. The
results of this study indicate that through three calibrations, a very
good self-regulated learning scale was obtained with 28 item. This
is also supported by the quality of the responses from 58 person
which is very consistent. This self-regulated learning scale is of
good quality and feasible to use. Other researchers who want to
research self-regulated learning can use this scale, and can also try
out this scale with a much larger number of respondents.
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PENGUJIAN SKALA SELF-REGULATED LEARNING

MENGGUNAKAN PEMODELAN RASCH
ABSTRAK

Kata Kunci: Self-regulated learning sangat penting bagi siswa dalam belajar,
karena sangat mempengaruhi hasil belajar siswa, khususnya
pembelajaran matematika yang menjadi momok bagi siswa. Namun
kemampuan ini sering terabaikan karena sulitnya mengukur dan
tidak tersedianya alat ukur standar. Oleh karena itu, perlu
dikembangkan alat ukur yang berkualitas untuk mengukur self-
regulated learning. Penelitian ini bertujuan untuk mengembangkan
skala self-regulated learning dan menguji kualitasnya. Selain itu,
kami juga ingin melihat kualitas respon responden dalam menjawab
skala. Penelitian ini menggunakan pendekatan Model Rasch yang
memfasilitasi tujuan penelitian. Instrumen penelitian berupa skala
self-regulated learning yang terdiri dari 30 item pernyataan.
Sampel penelitian ini adalah mahasiswa program studi pendidikan
matematika yang berjumlah 59 orang yang diambil secara cluster
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random sampling pada dua perguruan tinggi di kabupaten yang
berbeda. Hasil penelitian menunjukkan bahwa melalui tiga kali
kalibrasi diperoleh skala self-regulated learning sangat baik dengan
jumlah item 28 item. Hal ini juga didukung dengan kualitas respon
yang sangat konsisten dari 58 orang. Skala self-regulated learning
ini mempunyai kualitas yang baik dan layak digunakan. Peneliti
lain yang ingin meneliti pembelajaran mandiri dapat menggunakan
skala ini, dan juga dapat mencoba skala ini dengan jumlah
responden yang jauh lebih besar.

© 2024 Unit Riset dan Publikasi Ilmiah FTK UIN Raden Intan Lampung

1. INTRODUCTION

Self-regulated learning is a concept of how a person becomes a manager of himself
in his learning activities. Self-regulated learning is an ability where a person can activate
and encourage thinking (cognition), feelings (affection), and actions (actions) that have
been planned systematically and repeatedly oriented to achieve a goal in learning [1], [2].
Self-regulated learning involves four aspects, namely: cognitive, affective, motivational,
and behavioral that lead to the individual's ability to be able to adjust his actions and goals
to achieve the desired results in relation to changing environmental conditions [2]. Self-
regulated learning is based on the assumption of the triadic theory of reciprocity by
Bandura. According to this theory, behavior occurs because there are three interrelated
determinants, namely self, behavior, and environment [3]. Self-regulation in learning
consists of several phases, namely the planning phase where students perform task
analysis, set goals and plan behavior, then the performance or implementation phase where
students monitor and control behavior and the last is the evaluation phase where students
will self-reflect based on feedback. which he obtained [4], [5], [6], [7].

Zimmerman [4] states that being a self-regulating learner means that learners are
proactive in their efforts to learn because these learners are able to recognize their strengths
and weaknesses, and are able to determine task-related learning goals and strategies. The
ability to self-regulate in this learning process requires students to be able to always
monitor their behavior regarding the achievement of goals and then reflect on their own
behavior to determine the effectiveness of the learning they have done and strive to be
better in the next learning [8], [9],[10]. The ability of self-regulation in the learning process
plays an important role in education. In various studies, it has been found that self-
regulation is significantly positively correlated with academic achievement [1], [7], [9],
[11], [@2]- Self-regulation in learning and its relationship to academic achievement, it was
found that self-regulation in learning has a significant positive relationship with academic
achievement [13], [14]. Basically, self-regulation in learning atfects learning outcomes by
helping learners to acquire and retain knowledge in a structured and methodological way
[15],[16].

Self-regulated learning is so important, but it has not been followed by the
development of adequate measuring tools. Therefore, it is necessary to develop a quality
self-regulated learning scale. Talking about the quality of the instrument, it can be related
to the latest psychometric theory which can facilitate the development of this instrument
[17],[18],[19]. The theory is item response theory (IRT). There are several models in IRT,
one of which is the One Parameter Logistics Model (1PL) with the parameter being the
item difficulty level (bi). The most popular 1PL model used is the Rasch model [18], [19],
[20]. The Rasch model appeared popularized by Dr. Georg Rasch, mathematician from
Denmark. Rasch found that the error of one test correlated with the error of another test. If
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this is compared, it is found that the opportunity to answer the questions correctly is the
same when the students' abilities are compared to the level of difficulty of the questions
[20].

From these findings, Rasch concluded that a person who has a higher ability will
have a greater probability of answering the question correctly. The same is true for items.
Items that have a higher level of difficulty have a lower probability of completing the item
than the other items [17], [21]. If in the Classical Theory model the observed score (x) is
expressed in terms and e, then in the Rasch xi model it is functioned as a function of the
location of the respondent (B) and the location of the item (8). In the analysis of
achievement tests, the location of the respondent is usuallfj referred to as the respondent's
ability level, and the location of the item is referred to as the item difficulty level. One of
the features of the Rasch model is that it does not depend on the sample used. The Rasch
measurement simultaneously structured questions from the hardest to the easiest and the
respondents from the highest to the lowest ability. Therefore, any inconsistency in the
answers of the respondents (misfit) or unusual patterns (outliers) will be detected [20],
[22], [23], [24].

If in the classical theory the measurement process focuses on the visible score (x), in
the Rasch model the data used is the opportunity score (P), which is the comparison
between the correct answers and the number of questions given. The odds score is then
converted into an odds value. Then by entering the logarithm function, we can find the
logit value with the following formula [19], [20], [25]. This value is called the logit or W-
score or measure value. The logit value is scalable and can be used for various analyses.
Another advantage of the Rasch model over other methods, especially from classical test
theory, is the ability to predict missing data, which is based on a systematic response
pattern head. In other models usually estimate the missing data with a value of zero (0),
while the Rasch model will produce a prediction which is the best possible value of the
missing data. Thus, the data obtained seems to be complete and more accurate data in
subsequent statistical analysis.

2. METHOD

Rasch modeling analysis is one of the psychometric techniques that is applied to
improve the accuracy of the instrument construct, monitor the quality of the instrument,
and calculate the respondent's ability [25]. Different from the classical theory which
focuses on group scales, the Rasch model considers every item of the scale even down to
the characteristics of the respondents working on it [20]. The Rasch model reveals the
relationship between one's ability and item difficulty [21]. The raw data from the rating
scale is converted into an “equal-interval scale” which is measured in logs (log odd units).

Item calibration defines a hierarchical order of item difficulty along a continuum
[22], [24]. For item measurement, the greater the value obtained, the more difficult the
item. For person measures, a high score indicates a person's ability is better, and vice versa.
According to Chan, Ismail, & Sumintono [19], there are many benefits of using the Rasch
model in test measurement. First, the Rasch model can evaluate whether the item is fit and
identify whether the item bias exists. Second, the calibration of the goods is not affected
by the ability of the sample, meaning that it is free of samples. Third, the Rasch model can
estimate item difficulty from various samples and convert it to a general scale.

The latent trait model as part of the Rasch modeling is used to validate the student's
self-adjustment scale to analyze the fit test of the Rasch model, the reliability of the item
and person separation index, the unidimensionality test, the rating scale function analysis,
and the differential item (DIF). If the global item chi-square statistic is low and the
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consequent p-value is N 0.01, the null hypothesis is not rejected, and the Rasch model is
accepted. A plausible fit was shown when the local chi-square statistic for each item was
not significant and when both the individual item and the individual person match residues
were placed in the + 2.5 range. In addition to the overall global summary fit statistic,
individual item fit statistics and individual fit statistics were performed both as residuals
and as chi-square statistics. Internal consistency reliability estimates of the scale are also
available based on the Person Separation Index (PSI), where the logit scale estimate for
each person is used to calculate reliability. To assess scale targeting, the distribution of a
person's location and item difficulty is plotted side by side [20], [21].

An item is said to be valid when it is able to distinguish between respondents who
are able and those who are unable. There are two possibilities regarding this. The first
possibility is the discrepancy of the respondents involved in the given exam. Rasch
modeling can detect respondents who do not fit to be involved in data collection and can
be excludBd because they do not fit the existing model [23]. The second possibility is if it
turns out that the item cannot distinguish the ability of respondents between those who are
able and those who are unable, then the item needs to be revised or even discarded. This
clearly shows that Rasch modeling does not only measure the reliability of items, but also
tests the validity of the concept of the instrument used [20].

Reliability describes how steady the measurement results are. In classical theory,
reliability coefficients can be determined by many approaches such as those that have been
written in this article, and one of the most popular is Cronbach's Alpha [26]. In the Rasch
model, reliability is described by the existence of a separation index [23]. Separation
reliability in the Rasch model reports two things, namely item reliability and person
reliability. Separation reliability describes how far the measuring instrument is able to
produce a measure range on the logit ruler. The separation reliability (item or person
reliability) will be high if the research sample and item difficulty level have a wide range
and produce small measurement errors. A broad item means that the item has a difficulty
level from the easiest to the most difficult. Likewise for the research sample,a wide sample
means that the sample has abilities that are spread from the most intelligent to the least
intelligent. Usually low reliability is due to too few samples so that the hierarchical
variation on the logit ruler is only slightly [ 18], [20].

The item separation index is an estimate of the distribution of grains on the measured
variable. This is expressed in standard error units, namely the standard deviation of the
items divided by the average measurement error. Meanwhile, the person separation index
is an estimate of the distribution or separation of people's abilities on the measured
variable. This separation index is expressed in standard error units with the formulation of
the standard deviation of people divided by the measurement error [21]. Reliability is said
to be high if it produces a price above 3.00. According to Sumintono & Widhiarso [18],
summary statistics provide info overall about the quality of respondents as a whole, the
quality of the instruments used and the interaction between person and item.

2.1 Person Measures
The average value that is more than logit 0.0 indicates the tendency of respondents
who answer agree more on statements in various items [18].

2.2 Cronbach's Alpha

Cronbach's alpha value (measuring reliability, namely the interaction between
person and item as a whole), these values can be interpreted with the following guidelines
[18]:
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<0.5=Bad
05-06="Ugly
0.6 - 0.7 =Enough
0.7-0.8 =Good

> 0.8 = Very good

2.3 Person Reliability and Item Reliability
Value of person reliability and item reliability, these values can be interpreted with
th@following guidelines [ 18]:
< 0.67 = Weak
0.67 — 0.8 = Enough
0.81 —0.90 = Good
0.91 - 0.94 = Very good
> 0.94 = Special

2.4 INFIT MNSQ and OUTFIT MNSQ

Other data that can be used are INFIT MNSQ and OUTFIT MNSQ, for the person
table the ideal value is 1.00 (the closer to 1.00 the better). For INFIT ZSTD and OUTFIT
ZSTD the average value in the person table is 0.0 (the closer the value is 0.0, the better the
quality). Likewise for the item table [ 18], [23], [25]

2.5 Separation Value
The grouping of person and item can be seen from the separation value. The greater
the value of separation, the better the quality of the instrument in terms of overall
respondents and items [18]. Another equation that is used to look at groupings more closely
is called strata separation.
. [ (4% SEPARATION ) +1|

3

According to Sumintono & Widhiarso [18], item fit order and person fit order
provide info in checking whether an item or person is fit. This is done for screening so that
misfit items or persons can be removed, in order to obtain instruments with good quality
and consistent responses from respondents. To check the fit and misfit items, the INFIT
MNSQ value of each item can be used. The mean and standard deviation values are
summed, then compared, the logit value greater than this value indicates a misfit item.
Other criteria according to Sumintono & Widhiarso [20] used to check the suitabiljily of
items that do not fit or misfits are: (1) Accepted Outfit Mean Square (MNSQ) value: 0.5 <
MNSQ < 1.5; (2) Value of Outfit Z-Standard (ZSTD) accepted: -2.0 < ZSTD < +2.0; and
(3) Point Measure Correlation (Pt Mean Corr) value received: 0.4 < Pt Measure Corr <
0.85. A fit item or person meets at least one of the above criteria.

3.  RESULTS AND DISCUSSION

Sample selection was done by cluster random sampling. Respondents in the study
were 59 students of mathematics education study program at two universities from two
different cities. In terms of gender, there were 16.95% male respondents and 83.05%
female respondents. In the first calibration using the Rasch Model, it was found that the
quality of the instrument was very good and the answers from the respondents were
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consistent. After a more in-depth look at each instrument item, it was found that 2 items
were identified as misfit, namely item 4 and item 30. In addition, after a more in-depth
look at each response from the respondents, there were 4 misfit persons, namely K09, K06,
K22, and PO7. For the misfit person, it is ignored first because it prioritizes the elimination
of the misfit item. If all items are not misfit, then the misfit person can be eliminated [17],
[18],[21], [24]. Therefore, it is necessary to calibrate the two Rasch Models on the research
data after removing the 2 items.

INPUT: SEIPErson280IEeN REPORTED: 58 Person 28 Item 4 CATS WINSTEPS 5.2.9.0

| !TAL MODEL INFIT OUTFIT |
| CORE COUNT MEASURE S.E. MNSQ  ZSTD  MNSQ  ZSTD |
L= e e oo |
| mean 79.5 28.8 .9% 32 1.2 -.e5 1.8 -.09 |
| SEM 1.5 2] .15 o1 .96 21 05 18 |
| P.sD 11.0 2] 1.13 04 .43 1.55 38 1.36 |
| s.sD 11.1 2] 1.14 04 .43 1.56 38 1.38 |
| MAX. 1089.0 28.0 4.92 62 2.91 5.85 2.34 3.31 |
| MIN. 39.0 28.0 -3.27 30 .34 -3.43 40 -3.02 |
B P e PR OPEEEPor |
| REAL RMSE .35 TRUE SD  1.08 SEPARATIONSNIZ PErSon RELTABILTTYINGD |
|MODEL RMSE .32 TRUE 5D 1.89 SEPARATION 3.48 Person RELIABILITY .92 |

|

ir‘son RAW SCORE-TO-MEASURE CORRELATION = .99 (approximate due to missing data)

SEM = 3.27 (approximate due to missing data)
STANDARDIZED (58 ITEM) RELIABILITY = .95

SUMMARY OF 28 MEASURED TEem

| TAL MODEL INFIT OUTFIT |
| CORE COUNT MEASURE S.E. MNSQ ZSTD  MNSQ  ZSTD |
P e PR PR PRRPRE |
| mean  164.6 58.8 .00 22 l.81 -.11 l.ee -.e7 |
| SEM 3.9 a .15 aa .86 .34 a5 .38 |
| P.sD 28.5 5] .98 a2 38 1.77 27 1.56 |
| s.sD 28.9 5] 1.81 a2 .38 1.88 28 1.59 |
| max. 218.8 58.0 1.55 32 1.55 2.68 1.52 2.55 |
| MIN. 131.8 58.0 -3.01 21 .47 -3.79 56 -3.38 |
............................................................................. I
| REAL RMSE .23 TRUE SD .96 |
|MODEL RMSE .22 TRUE 5D .97 SEPARATION 4.41 Item RELIABILITY .95 |
|

| S.E. OF Item MEAN = .19

Item RAW SCORE-TO-MEASURE CORRELATION = -1.88 (approximate due to missing data)
Global statistics: please see Table 44.
UMEAN= 8888 USCALE=1.8886

Figure 1. Summary Statistics

In the second calibration using the Rasch Model, it is known that the quality of the
instrument is very good and the answers from the respondents are consistent. After a more
in-depth look at each instrument item, all items are not indicated as misfit. However, after
an in-depth look at each respondent's answer, it was found that | respondent was identified
as misfit, namely K06. Therefore, it is necessary to calibrate the three Rasch Models on
the research data after removing the 1 respondent.

In the third calibration using the Rasch Model, it is known that the quality of the
instrument is very good and the answers from the respondents are very consistent. After a
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more in-depth look at each instrument item, all items are not indicated as misfit. The same
thing also happened after an in-depth look at each respondent's answer, no respondent was
found to be identified as misfit. Therefore, the research data is declared feasible for analysis
because it is obtained from instruments that have very good quality and the results of
respondents' answers are very consistent [18]. The data of this research, which is the result
of an ordinal scale Likert scale, is converted by the Rasch Model into a logit with a ratio
scale, thus fulfilling the classical assumption of parametric statistics, namely the dependent
variable on an interval or ratio scale. In detail the explanation of the results of the Rasch
Model analysis on this calijbration is as follows.

Figure 1 provides overall information about the quality of the respondents, the
quality of the instruments, as well as the interactions between persons and items. Person
measure = (.96, indicating the average value of the respondents. The average value greater
than the logit value of 0.00 indicates the tendency of respondents to answer frequently (on
favorable items) and never (on unfavorable items) on statements on various items.
Cronbach's alpha value measures reliability, namely the interaction between the person and
the item as a whole. @ronbach's alpha value = 0.91 more than 0.80 which is classified as
very good [18],[20]. The value of person reliability = 0.91 and the value of item rgliability
= 0.94 is located in the interval 0.91-0.94 which is classified as very good, so it can be
concluded that the answers from the respondents are very consistent and the quality of the
items in the instrument is very good [18], [23], [24]. INFIT MNSQ and OUTFIT MNSQ
for the table person the average value is 1.02 and 1.00, respectively. The ideal value is 1.00
(the closer to 1.00 the better). For INFIT ZSTD and OUTFIT ZSTD, the average values
are -0.05 and -0.09, respectively. The ideal value is 0.00 (the closer to 0.00 the better).
Likewise for the item table, the average value of INFIT MNSQ and OUTFIT MNSQ is
1.01 and 1.00 respectively. The ideal value is 1.00 (the closer to 1.00 the better). For INFIT
ZSTD and OUTFIT ZSTD, the average value is -0.11 and -0.07, respectively. The ideal
value is 0.00 (the closer to 0.00 the better). The grouping of people and items can be seen
from the separation value [18]@The greater the value of separation, the quality of the
instrument in terms of overall respondents and items is better, because it can identify
groups of respondents and groups of items. The value of person separation is 3.12, then H
=((4 x 3,12) + 1) / 3 = 449 rounded up to 4, which means that there are four groups of
respondents. The value of item separation is 4.11, then H = ((4 x 4.11) + 1) /3 = 581
rounded up to 6, which means that there are six groups of items.

To check fit and migfit persons, the INFIT MNSQ value in Figure 2 of each person
can be used, the mean and standard deviation values are added up, then compared, the logit
value greater than this value indicates a misfit person. MEAN + SD =101 + 0.43 = 1.43,
so from this criterion there are 5 people with an INFIT MNSQ value greater than 1.43,
namely K09, K08, P17, P08, and K20. Other criteria used to check for non-confoffhing
persons (outliers or misfits). The Outfit Mean Square (MNSQ) value received is 0.5 <
MNSQ < 1.5. The acceptable Z-Standard Outfit (ZSTD) value if§2.0 <ZSTD <2.0. The
value of Point Measure Correlation (Pt Mean Corr) received is 0.4 < Pt Measure Corr <
0.85. Considering the other criteria, it can be concluded that there is no indication of a
misfit person [ 18], [20].
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INPUT: 58 Person 28 Item REPORTED: 58 Person 28 Item 4 CATS WINSTEPS 5.2.0.8

Person: REAL 5EP.: 3.12 REL.: .91 ... Item: REAL SEP.: 4.11 REL.: .54
Person STATISTICS: MISFIT ORDER

|ENTRY ~ TOTAL TOTAL  JMLE MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS%¥ EXP¥%| Person|
| o - - - - e TR
| 8 39 28 -3.27 39|2.91 5.05|2.34 3.31|A .49 .46| 71.4 67.8| k@9 |
| 7 90 28 1.93 32|2.81 3.29|1.86 2.70|B .53 .48| 42.9 56.9| Kes |
| a6 90 28 1.93 32|1.87 2.92|1.85 2.69|C .41 .48| 39.3 s56.3| P17 |
| 37 86 28 1.54 31|1.72 2.48|1.65 2.21|D .58 .49| 58.@ 55.3| Pes |
| 19 92 28 2.14 32|1.68 2.15|1.51 1.71|E .47 .47| 58.e 57.7| kK20 |
| 7 85 28 1.45 31|1.41 1.57|1.54 1.91|F .42 .58| 46.4 56.3| K22 |
| 28 61 28 -.78 31]1.48 1.7@|1.48 1.71|G .65 .52| 58.8 58.1| K29 |
| 27 88 28 73 31]1.44 1.68]|1.33 1.44|H .38 .49| 58.8 56.4| K28 |
| se 73 28 Y 30)1.41 1.48|1.38 1.43|I .51 .52| 32.1 58.2| P27 |
| 12 74 28 .43 30)1.46 1.48|1.38 1.4e|3 .58 .52| 42.9 58.3| K13 |
| as g6 28 1.54 31]1.48 1.51|1.35 1.32|K .68 .49| 32.1 55.9| P20 |
| 36 90 28 1.93 32]1.38 1.46[1.33 1.24|L .43 .48| 53.6 56.9| Pe7 |
| 24 75 28 .52 30)1.28 1.e8]1.25 .99|mM .56 .52| 57.1 58.4] k25 |
| s3 82 28 1.17 30]1.22  .91|1.23 .92|N .42 .s1| 57.1 57.2| P24 |
| 2 189 28 4.92 62|1.85 .27|1.21 .s1|o .12 .24| 89.3 89.5| ke2 |
| 14 89 28 1.83 31|1.17  .72|1.11  .4s|p .53 .48| 53.6 56.9| K15 |
| 5 72 28 25 se|1.es .44|1.12 .s2|Q .46 .52| 58.@ 57.9| Kes |
| 6 73 28 EY 3e|1.12  .s2|1.12  .S3|R .52 .s52| 68.7 58.2| K67 |
| 1o 71 28 15 30/1.12 .52|1.18  .46|s .54 .52| 64.3 57.5| K11 |
| 3a 93 28 2.24 33]1.11 .s52|1.es  .41|T .38 .46| 46.4 58.1| Pes |
| 30 77 28 70 30/1.e8 .38|1.e6 .31|U .28 .52| 64.3 58.2| Pa1 |
| aa 83 28 1.26 .31]1.e7 .36|1.84 .25|v .65 .5@| 46.4 56.8| P15 |
| 13 78 28 80 30| .97 -.e2|1.82 .15|w .38 .s51| 57.1 s8.8| K14 |
| as 85 28 1.45 31]1.e2 .18|1.ee .e8|x .43 .se| 6.7 56.3| P16 |
| s 72 28 25 30| .98 -.e1| .99 .e3|y .43 .s2| 8.7 57.9| P22 |
| 29 70 28 .96 .3e| .98 .ee| .96 -.es|z .71 .s2| 67.9 57.2| K390 |
| BETTER FITTING NOT SHOWN R fommmmennn + | | |
| 16 75 28 .52 .3e| .91 -.27| .89 -.38|z .63 .52| 67.9 s58.4| K17 |
| a8 67 28 -.22 .31| .91 -.25| .98 -.31|y .57 .s2| 57.1 s6.8| P19 |
| a1 91 28 2.03 .32| .87 -.49| .84 -.sa|x .e8 .47| 57.1 sS7.s| P12 |
| a7 71 28 .15 38| .75 -.95| .87 -.44|w .26 .52| 71.4 57.5| P18 |
| s2 83 28 1.26 31| .87 -.45| .86 -.51|v .62 .58| 53.6 56.8| P23 |
| 1 93 28 2.24 .33 .85 -.54| .85 -.se|u .47 .46| 67.9 58.1| K12 |
| =; 72 28 .25 .3e| .82 -.e8| .85 -.s2|t .19 .52| 57.1 57.9| Pez |
| 57 94 28 2.35 .33| .84 -.s8| .81 -.63|s .68 .46| 53.6 59.3| P28 |
| 26 73 28 .34 .38 .81 -.7e| .81 -.e9|r .64 .52| 6.7 58.2| K27 |
| ae 70 28 .86 .3e| .81 -.7e| .se -.73|q .47 .52| 6.7 57.2| P11 |
| 23 81 28 1.07 .3e| .79 -.se| .79 -.se|p .65 .51| 71.4 57.6| K24 |
| 35 60 28 -.88 .31| .74 -1.e4| .75 -.99|o .35 .52| 64.3 58.3| Pes |
| 18 69 28 -.03 .3e| .73 -1.e7| .74 -1.el|n .38 .52| 0.7 57.2| K19 |
| 9 75 28 .52 .3e| .73 -1.e8| .73 -1.e7|m .67 .52| 71.4 s8.4| K1®@ |
| 20 76 28 .61 .3e| .73 -1.e8| .73 -1.e8|1 .57 .s2| 4.3 58.3| K21 |
| 17 83 28 1.26 31| .54 -2.16| .66 -1.43|k .13 .58| 75.8 56.8| K18 |
| =4 73 28 Y 30| .65 -1.45| .66 -1.41|j .59 .52| 67.8 58.2| P25 |
| 32 g6 28 1.54 .31|] .65 -1.57| .64 -1.55|i .46 .49| 67.9 55.9] Pe3 |
| 1 82 28 1.17 30| .64 -1.58| .63 -1.57|h .46 .51| 78.6 57.2| ke1 |
| 4 72 28 .25 .36] .59 -1.78| .6@ -1.7e|g .54 .52| 64.3 57.9| ke4 |
| a2 86 28 1.54 .31] .58 -1.96| .57 -1.93|f .78 .49| 67.9 55.9| P13 |
| 25 88 28 1.73 .31] .55 -2.11| .55 -2.@1]e .63 .49| 71.4 5S6.4| K26 |
| 39 74 28 .43 .3e| .s2 -2.21| .51 -2.24|d .68 .52| 75.8 58.3| P1®@ |
| 50 70 28 .96 .3e| .47 -2.50| .46 -2.56|c .66 .52| 67.9 57.2| P21 |
| 38 81 28 1.07 .3e| .45 -2.67| .45 -2.69|b .66 .51| 85.7 57.6| P9 |
| 33 77 28 .70 3e| .34 -3.43| .48 -3.e2|a .58 .52| 75.0 58.2| Pea |
R LT R e dmmmmmmmnan e $emmmmmmmmaaa e
| MEAN  79.5 28.8 .96 32|88 -.es|1.ee -.es| | 66.8 s58.4| |
| P.sD 11.0 .0 1.13 04| 43 1.s5| .38 1.36| | 11.8 4.8| |

Figure 2. Person Statistics: Misfit Order

Indonesian Journal of Science and Mathematics Education ||_I5}1]:|| 8




Indonesian Journal of Science and Mathematics Education
Author Title

To check fit and misfit items, Figure 3 can be used below, specifically the INFIT
MNSQ value of each item, the mean and standard deviation values are summed, then
compared, the logit value greater than this value indicates the item is misfit. MEAN + SD
=1.01 + 0.30 = 1.31, so from this criterion there are 4 items with a higher MNSQ INFIT
value of 1.31, namely i21, i24, i22, and il17. Other criteria used to check for non-
@onforming items (outliers or misfits): The Outfit Mean Square (MNSQ) value received is
0.5 < MNSQ < 1.5. The acceptable Z-Standard Outfit (ZSTD) value is -2.0 <ZSTD < 2.0.
The value of Point Measure Correlation (Pt Mean Corr) received is 0.4 < Pt Measure Corr
< 0.85 [18], [20]. Considering the other criteria, it can be concluded that there is no
indication of a misfit item.

INPUT: 58 Person 28 Item REPORTED: 58 Person 28 Item 4 CATS WINSTEPS 5.2.8.8

Person: REAL SEP.: 3.12 REL.: .51 ... Item: REAL SEP.: 4.11 REL.: .54

Item STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL  JMLE MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| Item |
R frmmmmmmmaa demmmmm—aaa LT frmmmmmmmaaa fmmmmm= |
| 20 151 58 .64 21]1.55 2.68|1.52 2.55|A .65 .S5| 48.3 57.6| i21 |
| 23 218 58 -3.01 32/11.42 1.64|1.12 .43|B .23  .43| 75.9 79.1| i24 |
| 21 172 58 -.39 21/1.39 2.87|1.33 1.97|C .41 .54| 48.3 56.4| i22 |
| 16 137 58 1.27 21|1.36 1.81]1.37 1.84|D .24 .55| 51.7 58.2| i17 |
| 14 169 58 -.16 21/1.20 1.13|1.32 1.68|E .43 .54| 55.2 56.1] i15 |
| 9 180 58 -.67 22/1.22 1.24|1.27 1.38|F .29 .s53| 56.9 57.5| i18 |
| 11 138 58 1.22 21|1.24 1.38]1.22 1.14|G .56 .55| 58.8 58.2| i12 |
| 25 187 58 -1.01 22/1.21 1.19|1.18 .93|H .52 .52| 53.4 58.7| i26 |
| 3 164 58 .96 .21]1.19 1.e8|1.18 1.e8|I .44 .55| 62.1 55.9| i3 |
| 28 167 58 -.08 21|1.18 1.e3|1.18 1.e2|1 .52 .54| 53.4 56.8| i29 |
| 5 134 58 1.41 .22]1.15  .83|1.14 .76|K .42 .55| 55.2 59.4| i6 |
| 8 149 58 .73 .21]1.15  .87|1.13 .73|L .51 .55| 56.9 s58.8| i3 |
| 12 179 58 -.62 .22|1.14  .85|1.12 .68|M .58  .53| 56.9 57.5| i13 |
| 22 173 58 -.35 .21|1.12  .72]|1.e9 .52|N .64 .54| 48.3 56.7| i23 |
| 18 173 58 -.35 .21|1.8  .59]1.11 .63|n .48 .54| 55.2 56.7| 119 |
| 15 154 58 .50 .21]1.09  .s54|1.e7 .42|m .62 .55| 6@.3 57.2| i16 |
| 24 185 58 -.91 .22|1.e5 .34] .99 .ee|l .e5 .52| 6@.3 58.3| i35 |
| 17 134 58 1.41 .22| .89 -.s4| .85 -.75|k .64 .55| 63.8 59.4| i18 |
| 159 58 28 21| .73 -1.64| .84 -.89|j .41 .55| 56.9 56.4| i5 |
| 1 176 58 -.48 21| .47 -3.79| .se -1.13|i .52 .s54| 72.4 s57.2| i1 |
| 18 194 58  -1.36 .23 .78 -1.28| .77 -1.13|h .59 .51| 7.7 60.4] i11 |
| 27 173 58  -.35 21| .78 -1.36] .76 -1.39|g .73 .54| 56.9 56.7| i28 |
| 7 166 58 -.03 21| .76 -1.47| .75 -1.49|f .73 .s5| 5@.8 55.9| i8 |
| 6 187 58  -1.01 22| .72 -1.75| .72 -1.56]e .68 .52| 69.8 58.7| i7 |
| 13 151 58 64 21| .62 -2.37| .61 -2.43|d .71 .55| 78.7 57.6| i14 |
| 2 13 58  1.55 22| .57 -2.78| .56 -2.76|c .53 .55| 78.7 58.7| i2 |
| 19 142 58 1.04 21| .57 -2.72| .56 -2.79|b .66 .55| 75.9 58.7| i28 |
| 26 167 58 08 21| .58 -3.49| .58 -3.38|a .73 .54| 75.9 56.8| 127 |
| mmmm e dmmmmmmmea dmmmmmmma dmmmmmmmaa dmmmmmmaaa 4 |
| MEAN 164.6 58.0 .80 22|18 -.11]1.e0 -.07| | 8.0 58.4| |
| P.sb 2.5 .0 .99 02| 188 1.77| .27 1.s6| | 8.9 4.2| |

Figure 3. Item Statistics: Misfit Order

Scale validation is important before the assessment because the instrument used must
be valid first. If not, then the credibility and accuracy of the measurement will not be strong
[21], [22], [24], [25]. Therefore, this research focuses on analysis. Through Rasch
modeling, the scale validation carried out becomes more detailed because it reveals not
only in terms of items but also in terms of participants. The analysis of Rasch modeling in
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this study focused on the fit to Rasch Model test, item analysis, person analysis. One of the
strengths of this study is that it uses Rasch modeling to uncover measurements that are not
easy to perform using traditional analytical methods [18], [20], [26]. In addition, the
research sample obtained using a cluster random sampling technique from the population
in Central Java Province.

4. CONCLUSION

The results of this study indicate that through three calibrations, a very good self-
regulated learning scale was obtained with 28 item. This is also supported by the quality
of the responses from 58 person which is very consistent. This self-regulated learning scale
is of good quality and feasible to use. Other researchers who want to research self-regulated
learning can use this scale, and can also try out this scale with a much larger number of
respondents.
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