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Keywords : ABSTRACT
Rasch Model; Merdeka The extent of students' abilities is an important thing to
Curriculum; Physics; Ability consider because it is part of the learning process. This

research analyzes students' abilities in the subject matter
measurement physics. Tools that are used is a ministep
Rasch analysis. Descriptive quantitative was used in the
study by providing an overview of the student's results and
supported by data in the form of numbers from Rasch
analysis. A total of 14 participant students as respondents
in this research with the criteria of having received physics
and measurement materialize Merdeka Curriculum in his
learning. The results of this research state that ability
learners are still classified as low, although it has
obtained that material, while Cronbach's alpha index
(0.62) is in the moderate category. Besides that, suitability
questions for students still need to be classified as low.
That way, it is important to balance the equations with
students' abilities or vice versa. In the future, study
continuation is required to increase students’ abilities.
According to the claim from the Merdeka Curriculum, it is
learning more about the essentials.

INTRODUCTION

Measuring students' abilities in the field of education is very important in the learning process. This is
useful for assessing the extent to which students have achieved learning goals and helping teachers
and educational institutions design more effective curricula. In this context, measuring students'
abilities is an important aspect of learning [1] [2] [3] [4]. According to Digna & Widyasari [5];
Halimat et al. [6]; Wahyuninsih & Lestari [7]; Zamista & Deswita [8], participant students' ability
level will provide information to teachers to carry out appropriate education for students or what is
known as "differentiated learning" in the Merdeka Curriculum. One lesson considered difficult is
physics measurement material, which is an integral part of physics subjects at the high school level.
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Through Rasch's analysis, this model can help teachers and schools learn and adopt policies that build
each other together.

The Curriculum Merdeka is a new approach to education in Indonesia that aims to provide more
freedom to educational institutions in designing curricula that suit the needs of students. In this
context, measuring students' abilities becomes more important because a curriculum tailored to
students' needs requires appropriate measurement tools to monitor and evaluate their achievements.
Several ability measurements have been carried out on students, such as diagnostic tests [9] [10] [11]
[12], formative tests [13] [14] [15] [16], and sub-summative tests or summative tests [17] [18] [19]
[20]. However, the analysis used to determine students' abilities still uses conventional methods in
mapping student profiles. One study that can help determine students' abilities is using the Rasch
analysis model [21] [22] [23] [24].

Assessment plays an important role in efforts to advance education. In education, review is not only
related to student learning outcomes but may be related to question, affective, and psychomotor
assessments. Several studies that have been conducted previously stated that the level of difficulty is
only based on operational verbs [25] [26] [27], based on expert validation [28] [29] [30], and student
responses [31] [32] [33]. In this case, Rasch analysis has the potential to measure the level of difficulty
of questions, reliability of questions, and students' abilities. Additionally, the current use of the
curriculum in Indonesia requires mapping students' abilities to carry out differentiated learning.
According to Engelhard [34] and Sumintono [35], the Rasch Model is a statistical method used to
measure students' abilities. This model allows for more precise and objective measurements,
considering the difficulty of each test item and the student's abilities. By applying the Rasch Model to
the physics measurement material in the Merdeka Curriculum, we can get a better understanding of
how far the participants are. Therefore, utilizing Rasch analysis in educational assessment with certain
criteria is very important.

This background underlies the importance of research to measure the abilities of high school students
in education, especially physics measurement material, using the Rasch Model in the context of the
Merdeka Curriculum. The results of this research can provide valuable information to teachers,
educational institutions, and educational policymakers about the effectiveness of the Rasch model in
achieving learning objectives in the Merdeka Curriculum and provide insight for better curriculum
development in the future. Apart from that, this research can also help understand whether there are
differences in the abilities of students from various backgrounds or different schools so that it can help
in designing more inclusive and equitable learning programs. The research questions (RQ) that will be
answered in this research are as follows:

RQ 1. How is the distribution of student abilities and the level of difficulty of the questions?
RQ 2. How is the distribution of person-item fit statistics?
RQ 3. How is the summary statistic person-item reliability?

Theoretical Merdeka Curriculum

Merdeka Curriculum is a curriculum with intracurricular learning that has the specific aim of creating
fun learning and education for students and teachers [36] [37] [38] [39]. According to the Ministry of
Education, Culture, Research, and Technology, the Merdeka Curriculum introduced in February 2022
is one of the Merdeka Belajar (Learning) with a focus on essential material and developing the
character of the Pancasila Student Profile. There are 6 dimensions to the Pancasila student profile such
as: Belief, fear of God, and noble character, and kebhinekaan (diversity), cooperation, independence,
critical thinking, creativity which can be seen in Figure 1 (a). Furthermore, for more details of the
Pancasila Student Profile can be seen in Figure 1 (b).

The new paradigm in Indonesia is the implementation of the Merdeka Curriculum which was launched

after the covid-19 outbreak. In the country of Indonesia, Pancasila is the basic ideology of the country
so everything that is done is based on Pancasila [40] [41] [42]. The components in Figure 1 are
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increasingly being researched and integrated in various ways to achieve the Profile of Pancasila
learners who emphasize the essence of learning.

Believing,
Fearing God
Almighty and
Having Noble
Character

Independent Kvl;?li:;rluq
Curriculum Learning

Pancasila
Profile of Pancasila

Students
students

Critical Mmtual
Thinking enaperation

Assessment

Creative

Fig 1. The Framework merdeka curriculum

The Merdeka Curriculum framework is increasingly being researched and used, especially in higher
education institutions in Indonesia that produce prospective teachers. Implementing the Merdeka
Curriculum, is not enough to only produce good teacher resources, it must be accompanied by
adequate facilities to support learning [43] [44] [45]. In addition, the application of the Merdeka
Curriculum continues to increase, as evidenced by the growth and decision-making of schools to
implement it.

METHOD

Research design

This paper was used quantitative descriptive research methods to provide information about students'
conditions objectively using responses obtained. This research used a descriptive quantitative
approach because it was one type that can give a good interpretation, description, and appearance of
results from the data obtained [46] [47] [48] [49]. The data obtained was then processed using Excel,
ministep, and notepad. After that, it was described in accordance with what obtained from the results
of data visualization.

Participant

The participants in this study were 14 students from a school in Sidoarjo, East Java. Each participant is
a student who has just entered grade 11 and uses the Merdeka Curriculum. The participants also came
from various backgrounds with the same ethnicity, namely the Javanese tribe. The following Figure 2
shows the location of the participants in this study.

Fig 2. The location of research participants
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Test instrument

The instrument in this research was ten multiple choice questions with physics measurement material.
The ten questions are divided into several sections: derived basic quantities and dimensions,
measuring area, measuring volume, rules for significant figures, and calculating speed. These
questions are given to students online using the help of a "google form™ with a predetermined time
limit. Measurement material was chosen because it is the primary material in the Merdeka Curriculum
for learning physics in Phase E. The following Figure 3 presents one of the sample problems used in
this study.

Mr Zaidi is playing marbles with his nephew Agil. While playing, Mr
Zaidi was interested to see the different sizes of the marbles. Finally,
Mr Zaidi took one marble to measure its diameter using a screw
micrometer with an accuracy of 0.01 mm, and the results look like the
following picture.

i
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FTTTrTT
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What is the result of measuring the diameter of the marble measured
by Mr Zaidi?

841 mm
842 mm

843 mm

8,44 mm

Fig 3. The example of one of the questions in the study

Data Analysis

The data analysis process was done using Rasch analysis assisted by Rasch ministep software. The
data analyzed are responses from students through a questionnaire given in multiple-choice form. The
correct answer will be given a value of 1, and an incorrect answer will be 0. The data that has been
obtained will be interpreted according to the following:

1. Wright Map (Person -Item Map). Distribution of students' abilities and distribution of difficulty
levels of questions.

2. Level of suitability (Person-ltem Fit). Data can be said to be fit when each Outfit mean square
(MNSQ) value is in the range 0.5<MNSQ< 1.5 for and Mark Outfit Z-standard (ZSTD) is in the
range -2.00< ZSTD< 2.00 and the point measure correlation (Pt Mean Corr) value is 0.4<Pt
Measure<0.85 [50] [51]. The following is presented for the logit value categories in Table 1.

Table 1. Interpretation criteria

Item Logit Value (A) Criteria Person Logit Value (B) Criteria
A>+1.37 Very difficult B >1.80 Height
0.0>A<+137 Difficult B<1.80 Currently
00<A>-137 Currently B<-1,29 Low
A<-137 Easy

3. Measuring value person and item reliability for its interpretation is presented as follows in Table
2.
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Table 2. Interpretation of person and item reliability

Value Range Interpretation

Value > 0.95 Excellent
0.95 > value > 0.91 Very Good
0.91 > value > 0.81 Good
0.81 > value > 0.68 Moderate

0.68 > value Weak

4. Measure Reliability, namely the interaction between the person and the questions as a whole, with
the following criteria in Table 3.

Table 3. Interpretation of Cronbach's Alpha values

Cronbach Alpha Range Interpretation
a>0.38 Very Good
0.7>a>0.8 Good
0.6>0>0.7 Moderate
0.5>0>0.6 Bad
0.5>0>04 Very Bad
RESULTS

Distribution of Student Abilities and Level of Difficulty of Questions
Through Rasch analysis, we can find out the distribution of students' abilities and the difficulty level
of the questions created. The distribution is presented below in Figure 4.

€ Person - WAP - Item MEASAE Item - MAP - Pei
rares|more>

040 0570 100 1NO

o0 e

(a) P reiaes (b)
Description: S = soal (question), P = perempuan (girl), L = laki (boy)

(a) item difficulty (b) student abilities

Fig 4. Map wright (Person -Item)

Figure 4 presents two pictures related to item difficulty and student abilities. Figure 4 (a) discusses the
questions' difficulty level based on students' ability to answer. From these data, it can be seen that the
most difficult question was coded (S3) with a logit value of 2.04 (very difficult) and then followed by
code questions (S8) and (S9) with logit values of 1.42 (very difficult) and 0.49 (difficult), respectively.
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Apart from that, six questions have a logit value below zero, aka minus. This indicates that the
guestion is in the easy category. According to Darmana et al. [52]; Fahmina et al. [53]; Lundstrém &
Pesudovs [54], the logit value indicates the difficulty level of the question, where the higher the logit
value, the more difficult the question will be. Figure 4 (b) discusses the level of students' abilities,
which are measured based on their ability to answer the questions. In this case, students with the
highest ability with the code (01PD) have a logit value of 2.61. Then, three students have the same
ability as the code (02PD, 07PD, and 11LD) with a logit value of (1.00) in the medium category. Apart
from that, students with a logit value < -1.29 are in the low category.

Item Fit Order

The distribution of questions that fall into the fit or unfit categories needs to be considered in detail
because it can influence the validity or invalidity of the questions asked. Below are presented the
results of the Rasch analysis for the MNSQ, ZSTD, and Pt Measure Corr values in Figure 5.

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 |
| e e s TE T D e $ommmm- |
| 2 7 14 -.28 .61|1.10  .481.92 1.79|A .34 | .49| 78.6 70.2] S2 |
| 9 5 14 .49 .64|1.43 1.40|1.18 .50|B .26 | .48| 50.0 75.1| S9 |
| 7 8 14 -.66 .62]1.23  .97|1.22 .59|C .34 | .48]| 57.1 70.3| s7 |
| 6 6 14 .09 .62]1.12 .53| .95 .04|D .44 | .49| 57.1 72.2| s6 |
| 1 10 14 1.48 .67|1.1¢ .40| .86 .04|E .42 | .45| 71.4 78.2| s1 |
| 8 3 14 1.42 .74| .89 -.12| .80 .e4|e .51 | .45| 85.7 82.2| s8 |
| 10 9 14 -1.05 .64| .84 -.s1| .66 -.49|d .59 | .47| 78.6 73.2| s10 |
| 4 7 14 -.28 .61| .80 -.80| .67 -.70|c .63 | .49| 78.6 70.2| s4a |
| 5 7 14 -.28 .61| .80 -.80| .66 -.74|b .63 | .49| 64.3 70.2| S5 |
| 3 2 14 2.04 .85| .63 -.62| .34 -.34]a .63 | .41| 92.9 87.4] s3 |
------------------------------------ e e e e e |
| MEAN 6.4 14.0 00 66|1.00 09| .93 07| | 71.4 74.9| |
| P.SD 2.4 2} 1.02 07| .23 74| .41 72| | 13.2 5.6]| |

Fig 5. Item measure for suitability of test items (validity)

Figure 5 presents the suitability of questions that can use the MNSQ, ZSTQ, and Pt Measure Corr
outfit parameters. Based on the information in Figure 3, it can be seen that all questions are included in
the valid category, but some questions need improvement, such as questions (S2, S9, S7, and S3).
These questions are said to need improvement because of the three parameters there is one that is not
within the accepted range. For questions that are truly valid as a whole, namely questions (S6, S1, S8,
SS10, SS4, and S5). According to Sumintono [35] a truly valid question is a question that has
parameter sizes for all three that fall within the accepted categories or ranges that have been
determined.

Person Fit Item

The suitability of students' abilities with the questions answered can also be one of the parameters for
teachers in developing and providing difficulty for the questions. Apart from that, through the
scalogram, we can also predict whether the answer was made by guessing, cheating, or luck. The
following is a person measure fit in Figure 6.

Figure 6 presents information on person fit orders using MNSQ, ZSTD, and Pt Measure Corr criteria.
In the person fit section, when one of the parameters is not appropriate, the student will be considered
unfit so for all categories, they must be in the accepted category [55] [56] [57]. Person (01PD) has
high abilities if seen from the logit value obtained. However, in this case, the question (S1) has a
response pattern that is less suitable for students (01PD). Likewise, with other questions for other
students. This can happen because the abilities and questions being worked on are not by [58] [59]
[60]. To find out more, we can look at the Guttman scalogram.
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Person STATISTICS: MISFIT ORDER

|ENTRY TOTAL TOTAL  JMLE MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| | g:’::::"li:’::“”" OF:RESPONSES &
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| 0BS% EXP¥%| Person| i1

e e e boocsmmaes - DL e T | | 1072456983

| 1 9 10 2.61 1.12|1.38 .71f1.92 .99]A-.09 |.33] 90.0 89.8| @1PD | = |eeeeren-.

| 5 a 10 -.53 .70]|1.43 1.65§1.64 1.38|B-.03 | .39| 50.0 67.5| @5PD | 1 41110111111 01PD
| 10 a 10 53 .70]1.39 1.s3f1.28 .7a|c .07 |.39| se.e 67.5| 10D | 2 +1111110010 02PD
| 12 a 10 53 .70|1.39 1.s3f1.28 .74|p .07 |.39| se.e 67.5| 12tD | 7 +1111111000 ©7PD
| 1 7 10 1.00 77]1.06 .28} .89 -.05|E .43 44| 70.0 76.8| 11D | 11 +1111110001 11LD
| 8 1 10 -2.53 1.e8|1.e4 .30f .75 .28|F .22 |.22| %0.0 89.9| esp | 3 +1101001100 @3PD
| 3 5 1 -.e4 .70|1.01 .14 .90 -.17|G .aa |.a2| se.e 67.a| e3rD | 6 +1101101600 06PD
| 13 3 10 -1.04 74| .95 -.e7| .77 -.21|g .43 |.35] 70.0 72.0| 13PD | g:i;g;:;m 2‘;:3
| 2 7 10 1.00 77| .90 -.14] .72 -.a1|f .56 |.aa| 70.0 76.8| e2pD | e deicoiiion: vels
| 6 5 10 04 70| .83 -.63| .74 -.67|e .59 |.a2| 70.0 67.a| @6PD | 15 0010364106, 13D
| 4 a 10 53 70| .76 -1.00} .66 75|d .62 39| 70.0 67.5| eapD | 13 40110100000 13PD
| 9 1 10 -2.53 1.08| .74 -.10f .37 -.13|c .48 |.22| 9.0 89.9| e9PD | 14 +1101000000 14PD
| 1a 3 10 -1.e4 74| .73 -.90] .61 -.57|b .60 |.35| %0.0 72.0| 1arD | 8 40010000000 08LD
| 7 7 10 1.00 77] .52 -1.35| .43 -1.22|a .84 |.aa| 90.0 76.8| @7PD | 9 +1000000000 @9PD
| e o $oommmmmoes T drommmmmmea o | | EELEEELCED

| MEAN 4.6 10.0  -.27 81|1.01 .14| .93 .eo| | 71.4 74.9] | |1

| p.sD 2.2 0 1.33 15| .28 .92| .43 .71| | 16.0  8.6| | |1072456983

Fig 6. Person measure order with guttman scalogram

Student 01PD has the highest ability with a logit value of 2.6 but cannot answer question number S2,
which has a logit value of -0.28. This indicates that students may not be careful in answering these
questions. According to Bouchée et al. [61]; Fatma [62]; Filighera et al. [63], several reasons why
inappropriate response patterns occur are a lack of accuracy in answering questions and making
guesses in answering. Based on the Guttman scalogram pattern, cheating behavior from each student
has not been identified because they did not obtain the same type of answer.

Analysis Instrument Based on Summary Statistic
Summary statistics function and measurement information are displayed for overall instrument
analysis. Summary statistics of the main menu are presented in Figure 7.

SUMMARY OF 14 MEASURED Person

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S<E. MNSQ ZSTD MNSQ ZSTD

e r
| [MEAN 4.6 10.0 27 81 1.01 .14 =93 00

|| SEM .6 .0 37 04 .08 .26 A2 20 |
||p.sD 2.2 .0 1.33 15 .28 .92 .43 71 |
||s.sp 2.3 .0 1.38 16 .29 .96 .45 74 |
| |Max. 9.0 10.0 2.61 1.12 1.43 1.65 1.92 1.38 |
| JMIN. 1.0 10.0 2.53 70 .52 1.35 .37 1.22 |
| |
| REAL RMSE .87 TRUE SD 1.01 |SEPARATION 1.16 Person RELIABILITY .57

|MODEL RMSE .82 TRUE SD 1.05 |SEPARATION 1.28 Person RELIABILITY .62}
| |

S.E. OF Person MEAN = .37
Person RA RE-TO-MEASUR RR JION = .99
CRONBACH ALPHA (KR-20) Person RAW SCORE “TEST" RELIABILITY = .62 SEM = 1.37]
ICITY = .89

SUMMARY OF 10 MEASURED Item

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ  ZSTD  MNSQ  ZSTD |
| [ T P PRI - - -~ o= == - == sessececeeseesoesecsacaas |
| [MEAN 6.4 14.0 .00 .66 1.00 .09 .93 .07 |
|| SEmM 8 .0 .34 .02 .08 .25 .14 .24 |
||P.sD 2.4 .0 1.02 .07 .23 .74 .41 072¢]
||s.s0 2.5 .0 1.07 .08 .24 .78 .44 .76 |
| {Max. 10.0 14.0 2.04 .85 1.43 1.40 1.92 1.79 |
| [MIN. 2.0 14.0 1.48 .61 .63 -.80 .38 -.74 |
| e e e e e e e o |
| REAL RMSE .70 TRUE SD .74 |SEPARATION 1.07 Item RELIABILITY .53}|
| MODEL RMSE .67 TRUE SD .77 |SEPARATION 1.16 Item  RELIABILITY .57]|

| S.E. OF Item MEAN = .34

Item RAW SCORE-TO-MEASURE CORRELATION = -1.00
Global statistics: please see Table 44.
UMEAN=.0000 USCALE=1.0000

Fig 7. Summary statistic person-item reliability

Based on Figure 7, it can be seen that the reliability aspect of students (0.57) and question items (0.53)
are in the weak category, while Cronbach's alpha index (0.62) is in the moderate category. Based on
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the information above, it can be seen that further study is needed regarding the reliability of students
and the question items used because they are in the low category. That way, adjustments are required
regarding the difficulty level of the questions and the level of students' abilities. On the other hand,
this could mean that the evaluation is related to students' future development. The questions presented
are part of the learning material that students have obtained. Abilities will continue to improve when
they are often honed and trained consistently [64] [65].

DISCUSSIONS

Curriculum developments and changes indicate that policies are continuously being taken to improve
the existing education system. In line with what was conveyed by Akkoyunlu [66]; Ratten [67]; Zhao
& Watterston [68], curriculum changes were made to adapt educational needs to the needs of students
and the demands of society. According to the Minister of Education, the curriculum used in Indonesia
is the 2013 Curriculum and the Merdeka Curriculum. The implementation of the Merdeka curriculum
still has certain obstacles. By implementing the Merdeka curriculum, there are no majors for senior
high school at the beginning. Therefore, the learning carried out is still general.

One of the subjects given is physics. Physics learning begins with measurement material in the
Merdeka Curriculum. According to Azita et al. [69]; Komalasari & Apriani [36]; Simamora &
Pasaribu [70], the Merdeka Curriculum emphasizes the essence of learning. However, the results
indicate that students' abilities are still relatively low when viewed from the person item map. This
suggests that the learning that has taken place is not attached to the students even though the material
being tested is part of the material that has been studied. With the Wright map, we can find out the
student's abilities and the questions' difficulty level [21] [35] [71] [72]. It is important to continue to
carry out assessments like this to provide a future picture of the level of ability, and the questions
created must be appropriate so that students can develop.

According to Cayubit [73]; Gaol & Sitepu [74]; Mulang [75], students' abilities are influenced by
several things, such as motivation, learning methods, school environment, and learning environment.
Therefore, knowing and anticipating these factors is very important for learning to work well. No
teaching is perfect, but it can be maximized with adequate preparation and facilities. Through
summary item-person fit analysis, we can see the pattern of suitability of test items with students'
abilities through logit values. The logit value between the question and the person can determine
whether the student can answer a question; for example, when the logit value of the question is greater
than the person's logit value, then logically, the student cannot answer the question [76] [77] [78] [79].

Many things must be considered regarding students' abilities in answering the physics measurement
questions they have worked on. A total of 14 students answered these questions with different
abilities. Cognitive learning alone is not enough for school because school is about learning and how
comfort, character, and morals can be formed [80] [81] [82] [83]. Apart from that, students' interests in
learning subjects also vary, so they require unique approaches and tests so that students can be
directed according to their talents and interests.

CONCLUSION AND SUGGESTION

Based on the research results, it can be concluded that students' abilities, on average, are still in the
medium category, as evidenced by the person logit value. Then, the question of reliability through
Cronbach's alpha test is in the moderate category. In this way, it can be said that students' abilities are
still lacking even though they have received physics measurement material, but there are still many
errors in the answers. In the future, it is very important to implement differentiated learning so
students' abilities can be directed and developed. So that the essence of education is evident in the
student's abilities. Additionally, future research requires solutions and ways to improve student's
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abilities so that they can provide breakthroughs in essential learning.
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