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Concept Mastery Test; Rasch This study aims to analyze the reliability and validity of the
Model; Validity; Reliability; electricity and magnetismconcept mastery test (EM-CMT)
Winsteps 3.68.2 using Rasch model aided by Winsteps version 3.68.2. The

multiple choice concept mastery test consists of 40 items
about material electric current, resistance, resistivity,
Ohm's law, electric voltage, energy and electrical
conductivity, resistors in series, parallel, and mixed
circuits, Kirchhoff's law, RC charging and discharging
capacitor circuits, magnetic fields, magnetic forces, and
sources magnetic field. The sample of this study were
prospective physics teacher students who had passed basic
physics courses. The results showed that the EM-CMThad
a value of the Alpha Cronbach reliability with a good and
acceptable category (0.70). The value of person
reliabilityis in the quite good category (0.69). Meanwhile,
the personnel separation coefficient of 1.50 which
indicates the response of respondents is quite good and
consistent. Analysis of the observational aspects of item fit
shows that there are no items that need to be changed or
removed. For the aspect of person fit, the results of the
analysis showed that there were seventeen out of sixty-
three respondents who experienced unusual response
patterns. A review of the observations of the map variable
shows the distribution of respondents' abilities and the
items are proportional. Analysis of unidimensionalaspects
shows the value of "raw variance explained by measure” is
in the acceptable category. Based on the results of the
analysis on a number of aspects, it can be concluded that
theEM-CMT test is reliable and valid so that it can be used
to measure the students’ concepts.

INTRODUCTION
The electricity and magnetism materialsare one of the material groups from the distribution of material

groups in basic physics courses. The abstract nature of electricity and magnetism makes this material
group difficult for students to understand starting from elementary level education [1] [2] [3] [4] [5].
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intermediate level [6] [7] [8] [9] [10] [11] [12], college level [13] [14] [15], to the level of instructors
(teachers) [6] [16] [17].

Electrical and magnetic material is an important fundamental concept and must be mastered by
prospective physics teacher students to be able to take courses to a higher level, namely electric
magnet courses and other courses with the characteristics of physics expertise content courses with
different levels. higher. In addition, physics teacher candidates must master this material because they
will teach the material at the elementary and secondary levels of education with a lower level of
difficulty. In relation to student life, electrical and magnetic material is important to be mastered by
prospective physics teacher students because the interaction of electricity and magnetism plays a
central role in determining the structure of life and becomes the foundation of important technological
developments in life [18] [19]. Therefore, the material of electricity and magnetism is important to be
provided to prospective teacher students through lectures and learning assessments. To determine the
level of mastery of the concept of physics teacher candidates related to electricity and magnetism, it is
necessary to measure.

One technique that can be used in measuring the level of mastery of students' concepts is the test
technigue. In this case, the test is a set of items that are relevant to the purpose of the test and
developed by the test maker [20] [21]. Various types of test forms that can be used to measure the
level of achievement or mastery of student concepts in lectures. One of them is an objective test form
[22] [23] [24] [25].

The use of objective test forms is not limited to measuring learning outcomes that are simple.
However, this form of test can be used to measure various learning outcomes knowledge [20] [26].
One of the most common and widely used types of objective tests in educational assessments is
multiple choice tests [26] [27]. When compared with other types of tests, multiple choice tests can
provide more adequate measurements [26]. In addition, this type of test can measure a variety of
learning outcomes ranging from simple to complex levels and is easy to use and process the results of
the tests [23] [26] [27]. However, the design of multiple choice test types is more complex and
requires more time in preparation than other forms of test.

A test is called to be good if it fulfills three characteristics, namely valid, reliable, and usable so that it
is able to accurately measure the ability of students [20] [21] [25] [28] [29]. A number of approaches
to test the validation of test instruments, namely content validation, constructs, and criteria validation
[20] [30]. In this regard, this study focuses on analyzing the level of reliability and validity of the
instrument mastery test on the concepts of electricity and magnetism.

The concepts of validity and reliability are two very important concepts in the development and use of
learning outcomes test instruments. Validity refers to the extent to which the evidence and theory
support the interpretation of the scores required by users of the proposed test [20] [26] [27] [31].
Furthermore, validity is basically a collection of evidence to provide a scientific basis for
interpretation of test scores [32]. Thus, it can be concluded that validity shows the ability of the test to
measure what should be measured.

The quality of the validity of the test instrument can be seen from various types of evidence of the
validity carried out. Sources of evidence of the validity of the test instruments used by the American
Educational and Psychological Research Association (AERA and APA) can be divided into five types,
namely: (1) proof of validity based on the contents of the test; (2) proof of validity based on the
response process; (3) proof of validity based on internal structure; (4) proof of validity based on
relationships with other variables; and (5) proof of validity based on testing consequences [31].

The second concept of test instrument validation is reliability. Reliability refers to the consistency of
measurements, in this case, how the results of the test scores or the results of test tests are consistent
from one measurement to the next that is done on a group of individuals or groups [20] [31].
Reliability is not only related to test results, but more than that, reliability is related to gathering
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enough information to ensure that the test reliability process represents the behavior of certain groups
of students [29].

The process of test instrument validation in this study focuses on the empirical validation review of the
validity of the internal structure and the level of test reliability. There are two types of approaches that
can be done to analyze items related to the level of validity and reliability, namely the classical test
theory approach and item response theory (IRT).

Classical test theory is based on an additive model, where the observed score is the sum of the actual
score and measurement error score [33]. The classical test theory model is based on weak
assumptions, where assumptions can be easily found through a set of test data and the model can be
applied to a variety of test development and test score analysis problems [34] [35]. Classical test
theory has a number of fundamental weaknesses, namely: (1) the classical test theory model uses a
number of statistics such as the level of difficulty and differing items depending on the respondents
tested in the analysis; (2) classical test theory is more oriented to the test results obtained than the
items in the test instrument itself; (3) the concept of test reliability in the context of classical theory
based on the alignment of test kits is very difficult to fulfill. In practice, it is very difficult to get two
completely parallel test sets; (4) classical test theory does not provide a basis for determining how the
respondents of test takers respond if given certain points; (5) the standard error index of measurement
is assumed to be the same for each test taker; (6) the testing procedure for item bias and test
equivalency are not practical and difficult to carry out. Likewise, equalization is vertical [33] [35]. For
this reason, psychometrics offer an alternative measurement theory and model called the item response
theory (IRT).

The item response theory model (IRT) shows the relationship between the ability or nature measured
by the instrument and an item response [34] [36]. There are three assumptions underlying the item
response theory, namely unidimensional, local independence, and parameter invariance.
Unidimensional means that each test item only measures one ability. In practice, unidimensional
assumptions cannot be met strictly because of external factors that are not constant. Local
independence is a condition where external factors that influence constant achievement that causes the
subject's response to any item will be statistically independent of each other. The assumption of local
independence will be fulfilled if the participant's answer to an item does not affect the participant's
answer to another item. Parameter invariance means that the characteristics of the items do not depend
on the distribution of the test taker's ability parameters and the parameters that characterize the test
takers do not depend on the item characteristics [34] [35] [36].

A model that is popular in the use of item response theory (IRT) is known as the logistical model.
There are three types of logistic models, namely one-parameter logistic model, two parameters of
logical model, and three parameters of logistic models. The logical one-parameter model is one of the
most widely used IRT models. This model is also called the Rasch Model. The mathematical form of
the logical one-parameter model is given by equation (1) [34] [35].

e(6-bj)

R(®) = —mmy (1)

The Rasch model was first introduced by George Rasch so that the one parameter logistic IRT
application model was enshrined as his name [37] [38] [39]. The Rasch model is a psychometric
technique developed to improve the precision of instruments that are constructed, to monitor
instrument quality and to calculate respondent performance [40] [41]. The application of the Rasch
model has been widely used in various related research fields: 1) learning of science and mathematics
[42] [43] [44] [45] [46] [47]; 2) assessment of science and mathematics learning [32] [48] [49] [50]
[51] [52]; 3) health [53] [54] [55]; 4) language [56]; 5) psychology [57].

The Rasch Model Analysis can provide information to users about the reliability of people and items,
person and item separations, and the Cronbach Alpha value. Meanwhile, the construct validity of the
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test instrument can be assessed through item fit, wright maps, and unidimensional. Based on the
criteria for determining the validity of the test instrument, this study will use these key concepts in
analyzing the reliability and validity of the concept mastery test instrument developed using the help
of the Winsteps program.

METHOD

This research is a research that uses survey methods from the results of the test instrument trials that
have been developed. The analysis technique uses quantitative descriptive which is oriented to
descriptive statistical analysis to analyse the reliability and validity of the test instrument that will be
used to measure the level of mastery of the concept of prospective physics teacher students in the
matter of electricity and magnetism.

The test Instrument of electrical and magnetic concept mastery (EM-CMT) in the form of multiple
choice tests consists of 40 items developed from nine topics, namely electric current, resistance,
resistivity, Ohm's law, electric voltage, energy and electrical conductivity, resistors in series, parallel,
and mixed circuits, Kirchhoff's law, RC charging and discharging capacitor circuits, magnetic fields,
magnetic forces, and sources magnetic field. This test instrument aims to measure the concept mastery
of prospective physics teacher students who are designed based on the Bloom’s Taxonomy knowledge
framework which includes four dimensions of knowledge (factual, conceptual, procedural, and
metacognitive) that are spread in six dimensions of cognitive process dimensions (knowing,
understanding, applying, analysing, evaluating and creating). The distribution of the EM-CMT items is
shown in Table 1.

Pilot testing of the instrument test was imposed on prospective physics teacher students in one of the
Universities in Makassar as many as 63 persons who had just completed a basic physics course. To
achieve the research objectives, data analysis was carried out using the Rasch model application
software program Winsteps version 3. 68.2 developed by Linacre [58] with dichotomous type. The
selection of the Rasch dichotomy model is due to data from the EM-CMT instrument in the form of
dichotomous data (multiple choice form), where there are only two possible scores obtained by
respondents, namely a score of 0 and 1.

There are three criteria that need to be observed in determining the reliability of test instruments
through the Rasch Model analysis, namely the Alpha Cronbach reliability value, the value of person
and item reliability, and person and item separation [59] [60]. Determination of the test instrument
validity with the Rasch Model analysis can be observed on three criteria, namely item measure, item
fit, and item bias detection. The item measure or item difficulty level is obtained based on the results
of the Winstep output analysis. Logit digit values generated from the Rasch Model analysis on
measure items can provide indicators of the ability of respondents to answer items based on the level
of difficulty of the items [57]. Rasch Model Analysis related to item fit level of was obtained based on
the analysis results of misfit order statistical items. Item fit provides information to researchers
whether the item functions normally to take measurements or not [59]. The criteria for determining
item fit are based on three things, namely the value of outfit means-square (MNSQ), z-standard outfit
value (ZSTD), and the value of point measure correlation (PT-MEASURE CORR). If one of these
three criteria is not met, then it can be ascertained that the item is not good so it needs to be revised
[38] [40] [41]. Three criteria for determining item fit have a range of digit values that must be met,
namely: 1) the value of the mean square outfit (mnsq) received: 0.5 <mnsq <1.5; 2) received Z-
standard (Zstd) outfit values: -2.0 <zstd <+2.0; and 3) point measure correlation value (Pt mean corr):
0.4 <Pt measure corr <0.85 [40] [41] [61].

Bond & Fox [37] [38] [39] asserted that the value of outfit means-square (MNSQ) can provide
information to researchers about the suitability of items in the measurement of validity, while the
value of point measure correlation (PT-MEASURE CORR) informs the extent to which the construct
of the constructions is received in accordance with the objectives of its development. A positive point
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measure correlation (PT-MEASURE CORR) indicates that the item measures the construct to be
measured, whereas a negative point measure correlation (PT-MEASURE CORR) indicates
nonconformity. On the other hand, ZSTD is a hypothesis t test that can inform researchers whether the
data fit perfectly to the model.

Other information that can be obtained from Rasch analysis is person fit. Boone [40] revealed that
Rasch modeling can identify a person fit based on different response patterns. A different response
pattern is the mismatch of answers given based on its ability compared to the ideal model. The criteria
used to check person misfit are the same as the criteria used on item fit, which is based on a
comparison of measurement results with the outfit means-square (MNSQ) value, z-standard outfit
value (ZSTD), and point measure correlation value (PT-MEASURE) CORR) [41] [62]. If one of these
three criteria is not met, then it can be ascertained that the item is not good so it needs to be revised
[38] [40] [41]. The three criteria for determining person fit have a range of digit values that must be
met, namely: 1) the value of the mean square outfit (mnsq) received: 0.5 <mnsq <1.5; 2) received Z-
standard (Zstd) outfit values: -2.0 <zstd <+2.0; and 3) point measure correlation value (Pt mean corr):
0.4 <Pt measure corr <0.85 [40] [41] 61] [62]. A high Zstd outfit score (> 2.0) compared to a high
MEASURE score can indicate that students with high ability answer incorrectly on easy items.
Conversely, a high Zstd outfit value (> 2.0) compared to a low MEASURE score indicates that
students with low ability answer correctly on difficult items but answer incorrectly on some items with
moderate to lower levels of difficulty [63].

Other information that can be used from Rasch modeling in analyzing the validity of instrument items
is a variable map or other terms Wright map or Person-ltem map. Variable mapdescribes the
distribution of respondents’ abilities and the level of item difficulty with the same scale [38]. In the
variable map, the respondent's ability is to the left of the map where at the bottom shows individuals
with low abilities and the upper side of the map shows the position of students with high abilities.
Meanwhile, the right part of the map illustrates the difficulty of the items. The lower part of the map
shows the low difficulty items and the upper one for difficult items. In other words, the higher the logit
value indicates the higher the respondent's ability and the more difficult the items and vice versa [41].

Table 1. Reliability and Categorize in Rasch Analysis
Interval value

Statistics of Coefficient Category
0,8<a Very High
0,7<a<0,8 High
Cronbach’s Alpha 0,6 <a<0,7 Good
0,5<a<0,6 Moderate
a<0,5 Low
0,94 <r Excellent
0,91 <r<0,94 Very Good
N 0,80<r<0,91 Good
Item and Person Reliability 0.67 <r <080 sufficient
r<0,67 Low
High separation value indicates
that the instrument has a good
Item and Person Separation quality since it can identify the
group of item and person
(respondent)

Another observation aspect that can be used in the Rasch analysis is an instrument’s
unidimensionality. The purpose of evaluating unidimensionality of an instrument is to ascertain
whether the instrument measures what should be measured [42] [59], in this case, the construct of the
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electricity and magnetism concept mastery. Rasch analysis uses Principal Component Analysis (PCA)
of standardized residues to measure the extent to which the diversity of instruments measures what is
to be measured. The unidimensionality criteria based on the raw variance explained by the steps of the
standard residual variant [59]. The raw variant values are explained sequentially that higher than 20%
is acceptable, higher than 40% good, while higher than 60% is very good. Meanwhile, the ideal value
for an unexplained 'variance must not exceed 15%.

RESULTS AND DISCUSSIONS

The results and discussion of this study were divided into five sections based on the characteristics of
the Rasch analysis which were assessed in observing the reliability and validity of items in the EM-
CMT instrument. Each of the characteristics of the Rasch analysis will be described below.

Blue Print of EM-CMT instrument

EM-CMT instrument was developed based on nine sub topics related to electrical and magnetic
material, namely electric current, resistance, resistivity, Ohm's law, electric motion voltage, energy
and electrical current conductors, resistors in series, parallel, and mixtures, Kirchhoff's law, RC
charging and discharging capacitor circuits, magnetic fields, magnetic forces, and magnetic field
sources. The development of this test instrument refers to the learning outcome rather than the
semester lecture plan (RPS) that has been based on the cognitive process dimension framework of the
Taxonomy Bloom model [64]. Meanwhile, the subject matter was developed by adapting various
reference sources related to electricity and magnetism at the university level adapted from various
sources on electricity and magnetism [65] [66] [67] [68]. Test instruments developed in the form of
multiple choice as many as 40 items with the number of answer choices as much as five and the
duration of the work time is 90 minutes. The distribution of material and item number is shown in
Table 2.

Table 2. Blue Print of EM-CMT Instrument

Material Topic Number of Item
Electric Current 1,2
Resistance 3,4
. Resistivity 56
Current and Resistance Ohm’s Law 7
Electric Voltage 8,9
Energy and Electric Power 10, 11, 12
Resistor in series, parallel and mixed circuits 13, 14,15
Direct Current Circuit Kirchhoff’s Law 16, 17, 18, 19
RC charging and discharging capacitor circuit 20, 21, 22, 23
Magpnetic field 24, 25, 26, 27, 28
Magnetism Magnetic Force 29, 30, 31, 32, 33, 34, 39
Sources magnetic field 35, 36, 37, 38, 39, 40

All items of the EM-CMT instrument developed were distributed in the dimensions of factual,
conceptual, and procedural knowledge with levels of cognitive processes from the level of
understanding (C2) to evaluating (C5).

The Rasch Analysis of Reliability and Item and Person Separation of the EM-CMT Instrument
Analysis on the level of reliability, separation of items and person of the EM-CMT instrument was
obtained from the output of data processing using Winsteps program 3.68.2 version. There are three
reviews of the reliability of the test instrument in the Rasch analysis, namely the Alpha Cronbach
reliability value (KR-20), the value of person reliability, and the value of item reliability. For the
observation of separation variables, item and person can be observed. The results of the analysis of
several aspects of the observation of reliability and separation are shown in Table 3.
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Table 3. The Value for Person and Item Reliability and Person and Item Separation

Statistic Statistic Aspect Value
Alpha Cronbach 0.70
Reliability Person reliability 0.69
Item reliability 0.93
Separation Person separa_tion 1.50
Item separation 3.58

Table 3 shows that the Cronbach Alpha reliability value (KR-20) is 0.70. With reference to Table 1 on
the categorization of reliability and separation, the Alpha Cronbach (KR-20) reliability value indicates
that EM-CMT instrument has good internal consistency reliability [69]. Meanwhile, Bond & Fox [38]
argued that the Cronbach Alpha coefficient value obtained through the Rasch analysis approach in the
range of 0.70 to 0.99 is the acceptable value with the best category. Person reliability obtained from
the Rasch analysis is 0.69 and a person separation is 1.50. This person reliability value indicates the
quite good category [69]. The value of the reliability coefficient obtained indicates that the response
from respondents is quite good and consistent [39]. For the aspect of person separation, the coefficient
value obtained is 1.50. The value of person separation must be greater than 1.00 to ensure that the
respondents measured are spread as a whole [70]. Person separations of 1.50 (<3.0) fall into the
acceptable category although this value indicates the test instrument is less sensitive to distinguish
between high-ability and low-ability people [41]. The other important information obtained from the
Rasch analysis is the value of item reliability of 0.93 and item separation of 3.58 (> 3.0). The value of
this reliability item shows a very good category [69]. The coefficient value of the item separation
obtained is in the good category according to Linacre [58] which confirms that the item separation
value greater than 2.00 is interpreted as good. This implies that the sample person is sufficient to
confirm the hierarchy of item difficulties [41] [70].

Item Fit Analysis of the EM-CMT

The criteria for determining item fit are based on three aspects, namely the value of Outfit means-
square (MNSQ), Outfit z-standard value (ZSTD), and the value of point measure correlation (PT-
MEASURE CORR). If one of these three criteria is not met, then it can be ascertained that the item is
not good so it needs to be revised [38] [40] [41]. Table 4 shows a summary of the statistics of the fit
items of the EM-CMT instrument. If the item does not meet one of these three criteria (outfit mnsq,
outfit z-std, and Pt measure corr.) Then the item needs to be revised or discarded.

Table 4. Statistic Summary of the EM-CMT Instrument Item Fit.
Infit Outfit Pt-Measure

No. Item

Mnzg Zstd Mnzq Zstd  Corr. Exp.
1. S1 0,93 -0,2 0,73 -0,7 ,30 0,16
2. S2 1,04 0,5 1,04 0,4 0,31
3. S3 0,95 0,0 0,66 -0,5 @ 0,11
4. S4 0,87 -2,0 0,82 -1,7 0,47 0,28
5. S5 1,08 11 1,09 0,8 0,28
6. S6 0,80 -3,2 0,76 0,57 0,28
7. S7 1,00 0,2 0,94 0,1 0,10
8. S8 1,03 0,3 0,99 0,00 0,32
9. S9 0,93 -0,4 0,93 -0,4 0,41 0,32
10. S10 0,99 0,0 1,00 0,0 0,31
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No.  Item Infit Outfit Pt-Measure
Mnzg Zstd Mnzq Zstd  Corr. Exp.
11.  s11 1,03 0,3 1,09 051 [26]) 0,32
12.  S12 1,20 2,8 1,24 0,29
13.  S13 0,94 0,0 061  -0,6 0,11
14.  Sl4 1,01 0,1 094 -0, 0,21
15.  S15 09 05 094 06 [37)] 031
16.  S16 08 -09 091 -06 045 032
17.  S17 1,09 0,7 1,42 1,9 0,22
18.  S18 1,01 0,2 1,02 0,2 0,28
19.  S19 1,01 0,1 1,01 0,2 0,29
20 s20 1,10 15 137 @9 lbaz) o028
21, s21 09 -05 094 -05 37 o031
22. S22 1,12 0,6 1,33 13 b o031
23.  S23 099 -01 09 -01 033 o031
24.  S24 091 -03 078  -07 0,18
25.  S25 08 -07 08 -06 047 032
26.  S26 097 04 09 -04 033)] 028
27.  S27 076 -10 066 -1,2 063 0,30
28. S28 1,10 1,0 1,19 1,7 0,31
29.  S29 1,01 0,1 1,11 0,6 0,32
30.  S30 1,00 0,0 1,00 01 [028) 028
31.  S31 1,02 0,2 1,00 0,00 0,32
32.  S32 1,02 0,3 1,02 0,2 0,31
33.  S33 08 -05 093 -02 043 031
34. S34 0,99 0,0 099 -01 0,31
35. S35 1,05 0,7 1,00 0,0 0,28
3. S36 105 05 107 06 024) 031
37.  S37 1,03 0,3 1,05 0,3 0,32
38. S38 1,11 1,0 1,11 0,8 0,32
39.  S39 1,03 0,2 1,03 0,3 0,32
40.  S40 0,99 0,0 098  -01 0,31

Table 4 shows that S12 and S20 items have a tendency to not fit because they do not meet the
requirements in Outfit Zstd (for S12 items the value is 2.4 and S20 has a value of 2.9) and Pt. measure
corr. value (S12 is 0.00 and S20 is 0.07), but for Outfit Mnsq criteria both items are still within the
allowed limits so item S12 and S20 are retained. For item S6 it just doesn't meet Outfit Zstd
requirements (value -2.4) so it doesn't need to be changed. As with a number of other items that only
do not meet one of the three criteria, namely Pt. measure corr. (all items except items S4, S9, S16,
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S25, S27, and S33). However, the items referred to fulfill the criteria for Outfit Mnzqg and Outfit Zstd
so that it does not need to be changed. Meanwhile, six other items (S4, S9, S16, S25, S27, and S33)
have fulfilled all three criteria, so there are no problems with the six items. Thus, the final conclusion
there are no questions that need to be changed or replaced.

Person Fit Analysis of the EM-CMT

Other information that can be used to observe items that do not fit the model (misfit), namely: 1) outfit
mean square value (mnsq) received: 0.5 <mnsq <1.5; 2) received outfit Z-standard (Zstd) values: -2.0
<zstd <+2.0; and 3) point measure correlation value (Pt mean corr): 0.4 <Pt measure corr <0.85 [40]
[41] [61]. Using the three criteria for person fit observation, there are several respondents who
experienced misfits and are summarized in Table 5.

Table 5. Misfit Orders for Respondents (Persons) in the EM-CMT Instrument

Outfit Outfit Msa;'jre
No. Person Score Total MEASURE MNSQ ZSTD Corr
(05-15) (-2,0-2,0) (0,4 — 0,85)
1. R62 13 -0,84 2,07 3,2 0,02
2. R51 14 -0,69 1,72 2,5 0,09
3. R22 21 0,22 1,70 2,4 0,26
4, R36 14 -0,69 1,62 2,2 0,11
5. R34 13 -0,84 1,58 1,9 0,19
6. R61 16 -0,42 1,45 1,8 0,28
7. R0O8 31 1,56 1,28 0,7 0,17
8. RO2 29 1,25 1,10 0,4 0,20
9. R33 15 -0,55 1,20 0,9 0,36
10. R25 18 -0,16 1,17 0,8 0,38
11. R59 14 -0,69 1,14 0,6 0,39
12. R52 14 -0,69 1,14 0,6 0,38
13. R0O5 24 0,59 1,07 0,3 0,30
14. RO9 36 2,61 1,10 0,4 0,13
15. R19 24 0,59 0,97 0,0 0,35
16. RO1 31 -0,16 0,93 0,0 0,27
17. R30 30 1,40 1,03 0,2 0,29

Table 5 shows the respondent (R) whose response to the item experienced misfit based on Rasch
analysis. In other words, the respondent (person) gives an answer that is not suitable with his ability
compared to the ideal model. All persons (responses) are given the initial code "R". Based on Table 5,
there are four respondents (R62, R51, R22, R36) who do not meet the three criteria for determining the
suitability of an incompatible item (misfit), that is outside the MNSQ outfit, ZSTD outfit, and PT-
Measure Corr. R34 respondents only fulfill ZSTD outfit aspects (+1.9) while MNSQ and PT-Measure
Corr outfit aspects are outside the allowed limits. Some respondents who met the requirements in the
MNSQ outfit and ZSTD outfit aspects but the PT-Measure Corr value was outside the allowed limits,
namely R61, R08, R02, R33, R25, R59, R52, R05, R09, R19, R01, and R30. Meanwhile, other
respondents have answer patterns with all three criteria meeting the requirements. Based on the
analysis of misfit order person fit on outfit MNSQ, outfit ZSTD, and PT-Measure Corr criteria, it can
be concluded that there were seventeen out of sixty-three respondents (people) who experienced
unusual response patterns.

Variable Map (Wright Map/Person-Item Map)

Figure 1 shows a variable map (Wright map) that shows the distribution of people and items in the
logit measurement scale. Map variables provide meaningful information on how the distribution of the
difficulty level of items corresponds to the level of ability of the person [69].
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The Wright map in Figure 1 provides information that R09 is the highest skilled respondent. It can be
seen that respondents R09 all questions can be done correctly because their logit position is at a higher
level than all items. The lowest ability respondents are R12, R34, R62, and R63 at the same level.
However, these four respondents (R12, R34, R62, and R63) have the ability to correctly answer a
number of items (S1, S3, S7, S14, S17, and S24 items). This is due to the logit position of the ability
of the four respondents is higher than the logit position of these items.

The logit value of two respondents namely R0O1 and R08 occupies the same logit position and has a
lower ability than R09 respondents as the respondents with the highest ability. It can be seen that the
logit position of the two respondents compared to logit item S22, almost has the same logit value
position. This condition explains that both respondents had a 50% chance of working on S22 questions
correctly. However, these two respondents did not have the ability to answer correctly for items S27
and S33 because the position of the logit value of the two respondents was lower than the logit value
position of items S27 and S33. The condition of the distribution of respondents' abilities and the ability
of items shows that there is a proportion so that it can be concluded that all items do not need to be
discarded / replaced.

INPUT: €3 PER30ON3 40 ITEM3 MEASURED: €3 PER3CNZ 40 ITEM3 2 CATS 2.€2.2
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Fig 1. Variable Map of Person and Item
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Unidimensionality Analysis of the EM-CMT
Observation of unidimensionality aspect is done based on the criteria for the percentage value of
variance.Figure 2 shows the output of the Rasch analysis results on the unidimensioanlity aspect.

INPUT: 63 PERSONS 40 ITEMS MEASURED: 63 PERSONS 4@ ITEMS 2 CATS 3.68.2

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 53.5 100.0% 100.0%

Raw variance explained by measures = 13:5 (25:3% 21.7%

Raw variance explained by persons = 3.2 6.0% 5.1%

Raw Variance explained by items = 10.3 19.3% 16.6%

Raw unexplained variance (total) = 40.0 74.7% 100.0% 78.3%
Unexplned variance in 1st contrast = 3.7 6.9% 9.2%
Unexplned variance in 2nd contrast = 3.1 5.8% 7.8%
Unexplned variance in 3rd contrast = 2.8 5.3% 7.1%
Unexplned variance in 4th contrast = 2.5 4.7% 6.2%
Unexplned variance in 5th contrast = 2.1 408 5.3%

Fig 2. Standardized Residual Variance

Figure 2 shows percentage value of “raw variance explained by measure” is 25.3%. Based on the
quality categorization of the percentage aspects of raw variance explained by measure determined by
Sumintono & Widhiarso [69], the value of "raw variance explained by measure" is in the acceptable
category. In addition, the percentage value of the unexplained variance from the first contrast to the
fifth shows less than 10% which falls in the range less than the ideal range value of less than 15%.

CONCLUSION AND SUGGESTION

The results of the reliability and validity analysis of the Rasch analysis show that the concept mastery
test instrument developed has fulfilled the requirements in all aspects of observation, namely (1) the
value of the Alpha Cronbach reliability level with good and acceptable categories (0.70); (2) the value
of the reliability of the person is in the quite good category (0.69); (3) the personnel separation
coefficient of 1.50 which indicates the response of the respondents is quite good and consistent; (4)
analysis of observational aspects of item fit shows that no items need to be changed or removed; (5)
for the aspect of person fit, the results of the analysis showed that there were seventeen out of sixty
three respondents who experienced unusual response patterns; (6) a review of aspects of observing the
variable map showing the distribution of respondents' abilities and items already proportions; (7)
analysis of unidimensional aspect shows the value of "raw variance explained by measure” is in the
acceptable category. Based on the results of the analysis on a number of aspects, it can be concluded
that the instrument is an appropriate test instrument to use.
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