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Abstract This research is motivated by the lack of
curiosity of elementary school students in studying natural
science subjects that affect the low quality of student
learning. Until now there has been no research that
examines the role of dimensions/indicators of curiosity.
Thus, research on this matter must be carried out. This
research is supported by using the Rasch model as a
medium for testing. The purpose of this study is to show a
description of the evaluation of curiosity of elementary
school students in grades 5 and 6 of science subjects with
the Rasch model to measure the accuracy of the instrument.
The research participants were 99 participants from
schools in Tasikmalaya. Data collection tools in the form of
a self-report questionnaire to measure student curiosity.
The results of the study were analyzed using the Rasch
model and acceptable reliability (Alpha Cronbach = 0.74)
was included in either category. Furthermore, the value of
Person Reliability is 0.70 as an indicator of the consistency
of respondents' answers, including sufficient categories.
Because as many as 94 elementary school students in
grades 5 and 6 were declared fit, in the sense of giving
answers according to ability level. While 5 other students
answered less according to their ability level, in the sense
of the possibility of guessing an answer or not giving an
answer. While the Item Reliability of 0.88 as an indicator
of the quality of items in the instrument, is classified as a
good category.

Keywords Elementary School, Curiosity, Natural
Sciences, Testing, Rasch Models, Quality of Learning

1. Introduction

Education has an important role in improving the quality
of human resources. Education today is a future investment.
One aim is to shape the character of students. Character
education is very important to do [1], [2]. As a major
investment, education needs to hone students' curiosity.
Increasing everyone's curiosity is very important, it is a
fuel/intrinsic motivation that has great potential to increase
intelligence in student learning [3]-[9]. Also, curiosity
makes students an active observer, gets rid of boredom,
challenges students to keep on searching for new things,
and as an adaptive process related to the pursuit of novelty
or challenge [7], [10], [11]. According to Loewenstein,
there are two types of curiosity, state curiosity, and trait
curiosity. State curiosity refers to the curiosity that arises in
certain situations, while trait curiosity refers to the capacity
or tendency of a person to experience curiosity itself. The
curiosity of students must always be fostered by teachers so
that their vocabulary of knowledge continues to develop
[12]-{14]. Curiosity becomes stronger when the
information gap becomes smaller [15]. Meanwhile, Daniel
Berlyne put curiosity on two axes by making four
dimensions. The desire for information and knowledge and
perception that describes a person's attention to new
objects in the immediate environment. On the other axis,
there is Specific Absorption, which is the desire for a
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specific observation, and Diverse-Exploration, which is the
curiosity that drives a person to look for a stimulus to get
out of boredom [13], [14], [16].

Elementary school students are required to master the
competencies of each subject in the basic education
curriculum. Science is one of the subjects in the curriculum
[17] Almost all subjects in the school need the role of
curiosity in the learning process of students, one of the
subjects that emphasize that role is the science subject that
applies scientific learning, in which there is a practicum
process that focuses on student learning efforts to train
children to make scientific decisions and take
responsibility for those decisions accompanied by the
impetus of students exploration, experimentation and
application related to curiosity, self-study and the
environment, as well as further development in the
application of daily life [17], [18]. Individuals who have
high curiosity tend to be easier to recognize, pursue, and
become preoccupied with new and challenging experiences
[9]. Curiosity research is limited to measuring children's
curiosity behavior in response to stimuli that arouse
curiosity (e.g. toys, games) when practicum in the
laboratory, not in daily classroom practice. Also, the
proposed definition of curiosity often confuses the concept
of curiosity with the concepts of interest, intelligence, or
motivation, which makes it unclear what is measured or
what mechanism might underlie children's curiosity
behavior [8].

Based on several studies it can also be seen that the lack
of curiosity in science subjects will have an impact on
problem-solving skills and student learning achievement
[19]. The attitude is shown by students with a lack of
curiosity when the learning process is only to hear the
explanation from the teacher tends to be quiet and less
active in asking questions, many students are silent and not
responding to their teacher, playing alone, not focusing on
reading the material in books and learning processes [17],
[20]. Thus, Kashdan identified several characteristics of
students with a lack of curiosity towards learning to include;
1) students have difficulty in the order showed in failure to
understand the concept of time, and 2) students will lose
track of their assignments and attendance to the concentrate,
and students have experience of cognitive confusion in the
presence of disruptive stimuli, show poor organizational
skills, and find it difficult to return focus after losing
concentration [15], [21].

Until now there has been no research that examines the
role of dimensions/indicators of curiosity [22]. Thus,
research on science education must be expanded, and the
effectiveness of various methods of science education and
its contribution to the development of scientific thought
must be compared [23]. Based on the problem and the
results of several studies, this study seeks to identify more
about the curiosity of elementary school students in grades
5 and 6 in science subjects with Rasch's modeling approach
through the Winstep program. The advantages of Rasch
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modeling compared to other methods is the ability to
predict missing data and the interaction between
respondent-items in the instrument using the same logit
scale interval and being able to analyze polytomy items and
be able to show responses to the statistical independence of
some items [24]-[26]. Rasch is an excellent model for
analyzing the validity of an instrument. But, there are
important things to consider. The number of study
participants and the number of parameters measured for
each item. Too many parameters with few respondents will
cause errors in the data [27].

This research is one of the initial explorations that aims
to determine the accuracy and success of the curiosity
instruments of elementary school students through the
Rasch model as an assessment of learning outcomes. The
results of this study are expected to be one of the results of
the evaluation of input (input) about the personality of
elementary school students and benchmarks for the
management of study programs to assess the success of the
learning process.

The impact of this study can determine the level of
children's curiosity in science subjects so that it becomes
material for teachers in the evaluation of further learning.
This research will answer the following questions:

1.  How is the distribution of instruments that express
students' curiosity in science subjects using the Rasch
model?

2. Why can the Rasch Model express students' curiosity
in science subjects in elementary school?

2. Research Methodology

The study used in a quantitative approach, with
descriptive methods about actual problems through the
process of collecting, compiling, or classifying, processing,
and interpreting data by examining the relationship
between variables and research instruments [29] through
curiosity assessment instruments in the form of valence and
factual statements. A valence statement is a statement to
uncover students' attitudes towards the picture of the
learning situation while a factual statement is to find out
the behavior of students towards the problem that occurs
[24]. The study population was elementary school students
grade 5 and 6 at SDN Dadaha and MIN 1 Tasikmalaya. We
take grades 5 and 6 because they have quite mature
characteristics, they also have enough level of
concentration in learning that increases and tends to
increase. They have begun to pay attention to the time in
doing something, start reading factual things and start
thinking all with the character of the instruments we make
[30], [31]. The opportunity to answer the instrument
statement depends on the ratio between one's ability and
the difficulty level of the problem. The following
population details are presented in table 1.
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Table 1. Research Samples Table 3. Wright's Map (Person-item Map)
School Name o Population Total MEASURE Person - MAP - Item
L P <more>|<rare>
SDN Dadaha SA 14 12 26 3 +
SDN Dadaha 5B 11 11 22 |
MIN 1 Tasikmalaya SA 13 8 21 |
MIN 1 Tasikmalaya 5B 12 9 21 |
MIN 1 Tasikmalaya 6A 3 6 9 |
Total 53 46 99 |
The instrument in the form of a questionnaire was used :
in this study to express students' curiosity. There are a total 35 |
of 13 items, which are adjusted with indicators/dimensions
of curiosity including epistemic curiosity, perception |
curiosity, specific curiosity, and diverse curiosity. The ;5 | "

types of questions are presented in the form of statements
and are answered on a certain scale according to the level
of curiosity students have.

The steps in this research are: a) making a statement of
the problem, b) looking for a theoretical foundation, c)
formulating a hypothesis, d) collecting data, ) conducting
data analysis, and f) concluding.

3. Results

Instrument Assessment regarding the measurement of
elementary school students' curiosity using the Rasch
Model Application with Winstep Program 4.4.5.

The results of data processing instruments are as
follows:

3.1. Development of Analysis Instrumen

From Table 2, the results of data analysis show that Raw
variance explained by measures of 29% is included in
enough category. Whereas the Unexplained variance in the
1st to the 5th contrast of residuals was 16.4%, 12.7%,
11.2%, 9.3%, and 8.9%. It appears that the value of
unexplained variance in the 1st is more than 15%. This
indicates that this instrument has not measured the
variables to be measured, to measure the level of student
curiosity in elementary schools.

Table 2. Unidimensionality

Raw
Unexplained Eigenvalue Observed Expected
Variance

Ul?expla}ned 21281 11.6% 16.4%
variance in st

Upexple.uned 1,6482 9.0% 12.7%
variance in 2nd

Urllexpla.med 1.4570 8.0% 11.2%
variance in 3rd

Ugexplgmed 1.2098 6.6% 9.3%
variance in 4th

Ur.1expla'med 11613 6.3% 8.9%
variance in 5th

|
375395435 T

405835 |

|
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315425 445 455 |

S|

175415705 |

1 065 275 365 385 465 765 +
015 075 115 205 235 295 515 525 685 735 755 775 916 |
025 145 245 545 745795 |

195335845 |

105 155 185 225 505 645 785 895 M|T

125 635 665 715 855 |

055 135 495 535 565 605 815926 | 1 4

035 095 165 285 305 675 865 |S 11

485625805 | 10 7

215475 575 585 725946 986 S| 3

0 045 085 555 595 615956 +M5 8
| 13

255 695 966 976 |

996 [S12 6 9

265 655 885 936 |

905 T

IT2

|

|

|

-1 +

<less>|<fr

Table 3 can be seen that the map to determine the level
of curiosity ability of students in elementary school spreads
in the range of -1 to 3 logits. Their ability positions are
mostly between -2SD and + 2SD. The average logit of
elementary school students' curiosity ability of +0.62
(check the output of the Table 17 Measure Order in the
appendix) is above the average logit item of 0.00. This



4900

means that the average logit curiosity ability of elementary
school students is above the average level of difficulty of
standard items.

Meanwhile, the item difficulty level map is spread in the
range -1 to 1 logit. Difficulty level position of 13 items
(questions) is between -2SD - + 2SD. The average level of
difficulty of standard the items is below the level of
students' curiosity abilities. Thus, the instrument items
know the level of curiosity ability of students in elementary
school is easily approved by elementary school students.

3.2. Item Analysis

To find out the level of difficulty items can be examined
from Table 4: Item Measure. From this table, it is known
that the SD value is 0.30. With a limit on values for the very
difficult category is more than 0.30, the hard category is
0.00 to 0.30, the easy category is -0.30 to less than 0.00,
and the very easy category is less than -0.30.

Instrument Analysis of Elementary Students' Curiosity on Natural Science Subjects Using the Rasch Model

By looking at the logit value of each item in the Table 5
column Measure known that 3 items are included in the
very difficult category, namely items number 4, 1, and 11
The hard category contains 4 items, namely numbers
10,7,3 and 5. Easy categories, there are 4 items, namely
8,13,6 and 9. While the category is very easy there are 2
items, namely numbers 12 and 2.

An item can be considered fit if it meets at least 1 of the 3
criteria.

Based on the 1st criteria, there are no misfit items.
According to the 2nd standard, there are 3 misfit items,
namely numbers 5, 2, and 1. Whereas based on the 3rd
criteria, it is known that as many as 10 items having a PT
Measure Corr value of more than 0.4 and less than 0.85
there are 3 items, namely numbered 2, 11 and 3 which have
the value of PT Measure Corr in succession as follows:
0,36, 0,36 and 0,32 or less than 0,4, so they are stated as the
outfit. Referring to the views of Booner et al. (2014) than
13 items of statement items to find out the students'
curiosity in elementary schools are declared fit in the sense

Table 4. Item Measure
of functioning normally and can be understood correctly by
Entry Number Measure Item students in elementary schools and can measure what must
4 0.42 Q4 be measured in this case is student curiosity.
1 0.37 Q1
1 033 Q11 Table 6. Rating Scale Diagnostics
10 0.24 Q10 Cit:ﬁzf ¥ Observed Average Andrich Threshold
7 0.16 Q7 1 -0.01 None
3 0.09 Q3 2 0.18 -0.62
5 0.02 Qs 3 0.37 -0.47
8 -0.01 Q8 4 0.71 0.64
13 -0.11 Q13 5 1.01 0.46
6 -0.28 Q6 ..
In Table 6. it is known that the observed average value
0.29 & and Andrich Threshold show conformity and are equally
12 -0.34 Q12 increased in alternative answers 1, 2, 3, and 5 while
2 0.58 Q2 alternative answer 4 confuses respondents because of the
MEAN 0.00 inconsistency of Andrich Threshold's value. Thus, it can be
SD 0.30 stated that the differences in the choice of answers 1, 2, 3,
and 5 can be understood by participants, while the choice
Table 5. Items Fit of answers 4 can not be understood. Thus, alternative
Entry OUTFIT PT instrument answers are suggested not five but enough four.
Measure Measure Item
Number MNSQ | ZSTD Corr T . .
able 7. Detection of Bias Items
2 -0.58 139 2.01 0.36 Q5 Probability Item Number
5 0.02 1.39 2.56 0.48 Q5 1.0000 Ql
7 0.16 1.21 1.52 0.44 Q7 0,0007 Q2
11 0.33 1.06 0.50 0.36 Ql1 0.2683 Q3
13 011 | 095 | -032 | 045 | QI3 0.3619 Q4
6 028 | 093 | -041 | 059 | Q6 0.0518 Q5
3 0.09 0.95 -0.36 0.32 Q3 0.0095 Q6
0.5494 Q7
8 -0.01 0.94 -0.38 0.50 Q8 0.7470 Q8
10 0.24 0.92 -0.61 0.51 Q10 0.1288 Q9
4 0.42 0.90 -0.81 0.58 Q4 0.3443 Q10
12 -0.34 0.89 -0.68 0.54 Q12 0.0868 Q11
9 -0.29 0.81 -1.22 0.54 Q9 0.2237 Q12
1 0.37 0.71 -2.47 0.64 Q1 1.0000 Q13
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The results of the analysis of bias based on gender can be
seen that 2 statement numbers have a gender bias, namely
numbers 2 and 6 with a probability value of less than 0.05
namely 0.0007 and 0.0095. An overall picture of the logit
position for each item by gender can be seen in the
following figure.

Person DIF plot
(DIF=$S5W1)
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NS R A N D

1 | ) I N I IR I ]
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= : ! il
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Figure 1. DIF person

From the picture, it appears that item number 2 and 6 are
easier for female students to work on so that they benefit
female students and tend to disadvantage male students.

3.3. Analysis of Elementary School Student Ability

The results of the study describe empirical data about the
Curiosity of Elementary School students grade 5 and 6 at
SDN Dadaha and MIN 1 Tasikmalaya, which can be seen
in table 8.

Table 8. Student Ability

Category Frequency Proportion
High 14 14,14

Middle 69 69.69
Low 16 16,16
Total 99 99.99
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Data on the individual ability of elementary school
students in grades 5 and 6 can be found in Table 8. Person
Measure. From this table, SD values are 0.56. This SD
value when combined with an average logit (mean) value
of 0.62 means that the individual abilities of Elementary
School students in grades 5 and 6 can be grouped into high
ability categories (greater than 0.62 + 0.56 = 1.18),
moderate ability categories (between 0.62 - 0.56 and 0.62 +
0.56 or 0.06 and 1.18), and low ability categories (less than
0.62 - 0.56 = 0.06). Thus, the logit value limit for the high
ability category is more than 1.18, the medium ability
category starts from 0.06 to 1.18, and the low ability
category is less than 0.06.

In table 8 shows that the level of curiosity of students in
grades 5 and 6 at SDN Dadaha and [MIN 1 in Tasikmalaya]
in science subjects is mostly at a moderate level (69.69%),
meaning that students in grades 5 and 6 at SDN Dadaha and
MIN 1 Tasikmalaya tends to hesitate to understand the
views of others in an instrument condition. By looking at
the logit value of each grade 5 and 6 clementary school
students in Table 3 Measure column, respectively based on
the level of ability of the participants as many as 99 people,
it is known that there are 14 people included in the category
of high ability, the category of medium ability there are 69
people and 16 people categories low ability.

3.4. Person Fit

To see the suitability of an individual's response based
on his or her ability with the ideal model (person fit) can be
examined based on the data in the output Criteria for
checking the suitability of the person (person fit) or person
incompatibility (outlier or misfit) according to Booner et al.
(2014) are as follows: (1) 0.5 <MNSQ <1.5 (the closer to 1
the better); (2) -2.0 <ZSTD <+2.0 (the closer to 0O the
better); and (3) 0.4 <PT MEASURE CORR <0.85. A
participant can be considered fit if it meets at least 1 of the
3 criteria. Based on these criteria from the output of figure
2 (person fit) it can be seen that as many as 94 elementary
school students in grades 5 and 6 are declared fit in the
sense of giving answers according to their level of ability.
While 5 other students gave an answer that was not
according to their level of ability not answering, i.e.
numbers: 12, 27, 65, 89, and 48.
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Person STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |

|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MMSQ ZSTD|CORR. EXP.| 0BS% EXP¥%| Person|

l----— o e e T . |

| 16 a3 13 .26 24|2.74 3.84|2.74 3.82|A .86 .32 .8 32.4] 16511 |

| 77 52 13 .86 28]1.95 2.14|2.62 3.09|B-.51 .27] 7.7 26.9| 77521 |

| 12 a7 13 .51 25]1.92 2.31]2.15 2.69|C .13 .31] 3.8 3@.0| 12511 |

| 27 54 13 1.82 29|2.85 2.17|2.89 2.15|D-.87 .26] 23.1 38.2| 27512 |
| 65 32 13 -.48 25]1.93 2.27|2.85 2.47|E-.22 .31] 15.4 32.3| 65521

| a1 55 13 1.11 31]1.88 1.83|2.80 1.92|F .13 .25] 15.4 33.2| #1511 |

| 82 58 13 1.44 36]1.96 1.68|1.58 1.12|G .42 .21| 46.2 43.8| 82522 |

| a8 42 13 .28 24]1.93 2.39|1.89 2.31|H .35 .32] 7.7 32.4| 48512 |

| 89 49 13 .64 26]1.93 2.26[1.93 2.2e|I .14  .29| 15.4 28.8| 89521 |

| 68 a6 13 .45 25]1.84 2.18|1.89 2.24|]1 .44  .31| 15.4 38.6| 68521 |

| 5 a5 13 .38 25]1.84 2.19]|1.79 2.06|K .46 .31] 23.1 31.8| @5511 |

| a4 57 13 1.32 34]1.68 1.37|1.58 1.@4|L .12 .22] 3@.8 48.2| 44511 |

| 13 as 13 .38 25]1.64 1.76|1.62 1.71|M .32 .31] 23.1 31.8| 13511 |

| 34 58 13 1.44 36]1.61 1.21]1.21 .55|N .56 .21] 61.5 43.8| 34511 |

| 25 35 13 -.22 25]1.52 1.47|1.56 1.56|0-.82 .32] 23.1 32.8| 25511 |

| 78 a8 13 .57 26]1.49 1.37|1.56 1.52|P .17 .38 7.7 29.4| 78521 |

| 33 50 13 .71 27]1.43 1.19]|1.58 1.32|Q-.35 .29] 23.1 28.6| 33511 |

| 67 a4 13 .32 25]1.47 1.38|1.49 1.42|R .86 .32] 7.7 31.9]| 67521 |

| 19 58 13 .71 27]1.42 1.19|1.36 1.82|S .28 .29] 15.4 28.6| 19512 |

| 26 32 13 -.48 25]1.36 1.e6|1.42 1.18|T .17 .31] 23.1 32.3| 26511 |

| 69 36 13 -.16 25[1.39 1.17|1.39 1.16|U-.85 .32] 38.5 32.6| 69521 |

| 7 52 13 .86 28]1.24 73|1.38 1.e2|v .14  .27| 23.1 26.9| e7512 |

| o8 31 13 -.47 26]1.35 1.@3]|1.37 1.07|W-.14 .31| 3.8 32.1| 98522 |

| 22 a9 13 .64 .26]1.28 .86|1.33 .96 X-.18 .29] 3@.8 28.8| 22512 |

| 24 51 13 .78 L27]1.33 .96]1.22 .68|Y .41 .28] 23.1 27.5| 24511 |

| 1 52 13 .86 .28]1.29 .84)1.23 .68|Z .28 .27] 23.1 26.9| e1s511 |

| 57 a1 13 .14 .24|1.28 .91|1.29 .94| .14  .32| 23.1 32.2| 57521 |
| 88 32 13 -.48 .25]1.27 .83|1.24 .75| .57 .31] 23.1 32.3| 88522

1 56 a5 13 .38 -2511.82 -1611.89 -381 -.19 -311 38.8 31.8] 56521 |

BETTER FITTING MOT SHOWN T — T + | | |

64 48 13 .57 .26| .79 -.s54| .84 -.39| .48 .38| 38.5 29.4| 4521 |

87 58 13 1.44 .36| .82 -.21| .84 -.14| -.27 .21| 3e.8 43.8| 87521 |

29 53 13 .94 .29] .67 -.86| .81 -.37| .22 .27| 3e.8 38.2| 29511 |

23 53 13 .94 .29] .79 -.46| .8@ -.42| .58 .27| 3e.8 38.2| 23511 |

48 59 13 1.57 .38 .76 -.31| .se -.19| .11 .20| 61.5 54.5| 4@512 |

61 39 13 .82 24| .77 -.65| .79 -.61| -.13 .32| 38.5 33.3] 61521 |

35 61 13 1.92 A7 .64 -.42| .77 -.13]| -.86 .16] 69.2 76.1] 35512 |

54 51 13 .78 .27] .74 -.66| .76 -.59] .71 .28| 15.4 27.5| 54522 |

68 52 13 .86 .28| .75 -.63| .75 -.57| .21 .27] 23.1 26.9] 68521 |

3 a4 13 32 25| .73 -.82| .73 -.81| 31 32| 53.8 31.9] 3511 |

73 53 13 94 29| .71 -.72| .68 -.78| 58 27| 46.2 30.2| 73522 |

10 48 13 57 26| .78 -.9@| .69 -.9@| 43 38| 3.8 29.4| 1e512 |

15 48 13 57 26| .7@ -.89| .67 -.98| -.83 38| 38.5 29.4] 15511 |

20 53 13 94 29| .78 -.77| .64 -.9@| 72 27| 3e.8 30.2| 20512 |

36 54 13 1.82 29| .69 -.76| .66 -.8@| 20 26| 46.2 30.2| 36512 |

38 54 13 1.82 29| .69 -.76| .66 -.8@| 20 26| 46.2 30.2| 38512 |

58 49 13 64 26| .63 -1.13| .88 -.98| 29 29| 30.8 28.8| 50522 |

30 43 13 26 24| .65 -1.14| .65 -1.13| -.38 32| 38.5 32.4| 3e511 |

83 59 13 1.57 38| .65 -.57| .59 -.66|z .44 28| 61.5 54.5| 83522 |

ag 41 13 14 24| .65 -1.15| .65 -1.14|y .29 32| 23.1 32.2] 98621 |

99 34 13 -.28 25| .64 -1.11| .65 -1.1@|x .63 32| 23.1 32.7] 99621 |

17 55 13 1.11 31] .64 -.85| .e@ -.93|w .73 25| 3.8 33.2| 17512 |

72 41 13 14 24| .64 -1.19| .64 -1.18|v .31 32| 3.8 32.2| 72521 |

75 53 13 94 29| .64 -.95| .61 -1.e@|u .63 27| 46.2 30.2| 75522 |

2 51 13 78 27| .58 -1.27| .61 -1.11]t .35 28| 23.1 27.5] 82511 |

81 46 13 as 25| .58 -1.4@| .e@ -1.3@|s .22 31| 3e.8 30.s8| 81521 |

32 62 13 2.17 54| .59 -.4@| .58 -.52|r .46 14| 76.9 81.2] 32511 |

52 53 13 94 29| .52 -1.4e| .59 -1.1@|q .57 27| 38.5 30.2| 52522 |

86 43 13 26 24| .59 -1.4@| .59 -1.38|p .65 32| 38.5 32.4| 86521 |

a2 45 13 .38 25| .56 -1.51| .57 -1.45]|c .75 31| 30.8 31.8| 92622 |

9 a4 13 .32 .25| .54 -1.62| .54 -1.61|n .61 .32| 38.5 31.9] 89511 |

28 44 13 .32 .25] .51 -1.78] .54 -1.63|m-.24 .32| 46.2 31.9| 28511 |

6 54 13 1.82 29| .52 -1.35| .51 -1.3@|1 .43 26| 30.8 30.2| 86512 |

43 60 13 1.73 42] .49 -.87] .51 -.76lk .29 18| 89.2 &3.8] 43512 |

| 51 53 13 94 29| .50 -1.49| .51 -1.39|j .66 27| 38.5 3@.2| 51522 |

| 74 51 13 78 27| .46 -1.81| .51 -1.49|i .68 28| 38.5 27.5| 74522 |
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Figure 2. Person Fit
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3.5. Indicator-Based Development

Based on the results of the study describe empirical data
about the curiosity of elementary school students based on

the indicators that can be seen in table 9.

Table 9. Development of Basic Shiva's Curiosity Based on Indicators
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The table shows that students' curiosity can be seen from
the percentage of each indicator spread on four of each
indicator in the order of perceptual curiosity, epistemic
curiosity, diverse curiosity, and specific curiosity.

3.6. Instrument Analysis

. It . . . . .
Indicator buel;:t KET H M L For instrument analysis the information presented in
| F 37 42 20 table 9.
% 3737 | 4242 | 20,20 Person measure 0.62 logit indicates the average score of
Epistemic ) F 77 9 13 all participants is greater than the average item (where the
curiosity % 7777 9.09 13.13 average item is 0.00 logit) shows that the ability of
F 69 17 13 participants, in general, is greater than the difficulty of the
3 % 69.69 17.17 13.13 %tem itgms of the instrument. Table 9 (Stgtistical Summary)
F a1 3 25 is obtained Cronbach Alpha value, which represents the
" . i . . .
v L4l 333 7525 mteract.lon bgtween person and item items as a whole, is
0.74, including the good category. This shows a
F 58 18 23 . C g e . .
11 high-reliability coefficient, and this scale produces a
0, . .
Perceptual % >8.58 18.18 2323 consistent and reliable measurement score. Furthermore,
curiosity 1 F 63 23 13 the value of Person Reliability was 0.70 as an indicator of
%o 63.63 23.23 13.13 the consistency of respondents' answers, including enough
3 F 54 23 22 category. While the Item Reliability of 0.88 as an indicator
% 54.54 23.23 2222 of the quality of items in the instrument, classified as a
F 56 23 20 good category. This shows that all thirteen items were
3 % 5656 | 2323 | 2020 quality items and the majority of the respondents' groups
responded in earnest.
Specific 9 r 0 20 ’ East of the output Table 10 notes the separation for the
curiosity % 66.66 26.26 7.07 ) P . . P
person is 1.51 and for an item is 2.68. The greater the
F 49 28 22 . .
7 separation value, the better the overall quality of the person
% 49.49 28.28 22.22 : :
and instrument. Separation values are calculated more
6 F 43 33 23 precisely through the formula: H = {(4 x separation) + 1} /
% 43.43 33.33 23.23 3. So it is obtained separation for a person is 2.35 rounded
Diverse o F 65 21 13 to 2. While the value of separation for item 3.90 is rounded
curiosity % 65.65 21.21 13.13 to 4. This means that the study participants have a variety
o F 66 17 16 of abilities that can be categorized into 2 groups.
% 66.66 1717 16.16 Meapwhlle, the level. of difficulty 1tems spread in 4 groups
ranging from the easiest to the most difficult groups.
Table 10. Statistical Summary
measure Elementary school Separation Reliability Cronbach Alpha
Person 0.62 0.56 1.51 0.70
0.74
Item 0.00 0.30 2.68 0.88
Table 10.1. Summary of Person
INFIT OUTFIT
Measure
MNSQ ZSTD MNSQ ZSTD
1.00 -0.6 1.00 -0.03 0.62
0.05 0.13 0.05 0.13 0.06
0.48 1.31 0.50 1.30 0.56
0.48 1.31 0.50 1.31 0.56
2.74 3.84 2.74 3.82 2.17
0.21 -3.70 0.21 -3.70 -0.47
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Table 10.2. Summary of Items

INPUT OUTFIT
Measure
MNSQ ZSTD MNSQ ZSTD
1.02 0.04 1.00 -0.05 0.00
0.06 0.45 0.06 0.38 0.09
0.22 1.57 0.20 1.32 0.30
0.23 1.63 0.21 1.38 0.31
1.48 3.20 1.39 2.56 0.42
0.71 -2.63 0.71 -2.47 -5.8

Based on Table 10.1 and Table 10.2, it is known that the average value of MNSQ's INFIT and MNSQ's OUTFIT is
close to 1. Thus, the average student and item of this instrument fit the ideal criteria. Meanwhile, related to INFIT ZSTD
and OUTFIT ZSTD, the average values of a person are -0.06 and -0.03, respectively. While the value of INFIT ZSTD and
OUTFIT ZSTD for each item is 0.05 and -0.05.

Meanwhile, related to information on measurement results/measurement focus, the picture is obtained as shown in the
following figure 3.

Test Information Function

18

16 +

14 1

13 +

12 +

11 +

10 +

Information

0 } t 1 t } t f } }

-13 -10.4 -7.8 -52 -28 4.4408%e-016 248 5.2 [:] 10.4 13

Measure on latent variable

Figure 3. Information on measurement results
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The figure indicates that the item curiosity instrument
questions students in elementary schools are more likely to
produce high information on individuals with moderate
abilities.

4. Discussion

According to Binson, curiosity is defined as the desire or
need of someone to get answers to questions or things that
cause it. Curiosity can produce an internal motivation to
learn and understand something. Thus, it can be a fact that
curiosity also affects the ability to understand children's
concepts [4], [17]. The level of curiosity of a child can be
identified through the spread of a research instrument with
instrument data analysis through Rasch modeling because
the measurement of content validity and instrument
construct validity can be evaluated more precisely. Also,
researchers can estimate the validity of respondents,
namely by looking at respondents who have the most
inconsistent answers [24]. Based on the results of the
analysis of the instruments of elementary school students'
curiosity about natural science subjects, overall these
instrument items are easily agreed upon by students.
Because of the average level of difficulty of standard the
items are below the level of curiosity ability of elementary
school students. This refers to the results of the analysis of
the Output Table 3 data on the Wright Map Analysis
(Person-Item Map) that map to determine the level of
curiosity ability of students in elementary schools spread in
a range of -1 to 3 logits. Their ability positions are mostly
between -2SD and + 2SD. The average logit of elementary
school students' curiosity ability is +0.62 (check the output
of Table 17 Measure Order in the appendix) is above the
average logit item i.e. 0.00. This means that the average
logit curiosity ability of elementary school students is
above the average level of difficulty of standard items.
Meanwhile, the item difficulty level map is spread in the
range -1 to 1 logit. Difficulty level position of 13 items
(questions) is between-2SD - + 2SD, from the data there
are also no items outlier.

Meanwhile, the Cronbach Alpha Value, which
represents the interaction between person and item items as
awhole is included in a good category with a value of 0.74,
this means that the instruments and the students' abilities
have complete integration. Furthermore, the value of
Person Reliability as an indicator of the consistency of the
respondent's answers of 0.70, including enough categories.
The average value of the person is smaller than the average
item (where the average item is 0.00 logit) shows that the
ability of participants, in general, is more small compared
to the difficulty of the instrument items. While Item
Reliability as an indicator of the quality of items in the
instrument classified as a good category with a value of
0.88. Other data in Table 10.1 and Table 10. 2 that can be
known is the MNSQ INFIT and MNSQ OUTFIT both in
the Person and Item tables. The criteria, the closer to
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number 1 the better, because the ideal value is 1. From
Table 4. Item Measure it is known that the average person
is worth 1.00 and 1.00 while the average item is worth 1.02
and 1.00. Thus, the average person and infit/outfit items of
MNSQ fit the ideal criteria. Meanwhile, related to INFIT
ZSTD and OUTFIT ZSTD, the average values for a person
are -0.06 and -0.03, respectively. While the values for each
item are 0.05 and -0.05. The ideal value of ZSTD is 0, the
closer it is to 0, the better. Thus, it can be said that the
quality of the person and the items are good.

Finally, it is concerned with the separation or grouping
of people and items. The separation index is a value to
calculate strata of the level of difficulty of the questions
that are useful for identifying groups of difficulty levels of
the problem [24]. Individual separation shows how well a
set of items in the elementary school curiosity
enhancement instrument spreads across the range of logit
skills. The greater the individual's separation, the better the
instruments are arranged because the items in it can reach
individuals with high to low-level abilities. Whereas the
item separation shows how large the sample subject to
measurement is spread along the linear interval scale. The
higher the separation of items, the better the measurements
are made. This index is also useful for defining the
significance of the construct being measured.

From the output Table 10. Statistical Summary notes the
separation for a person is 1.51 and for an item is 2.68. The
greater the separation value indicates the better instrument.
A large separation value means the instrument can identify
the group of respondents and item groups in more detail.
Separation values are calculated more precisely through
the formula: H = {(4 x separation) + 1} / 3 [24]. Thus, the
separation value for a person is 2.35 rounded to 2, while the
separation for the items is 3.90 rounded to 4. This implies
that the study participants have a variety of abilities that
can be categorized into four groups. Meanwhile, the level
of difficulty items spread in 4 groups ranging from the
easiest to the most difficult groups.

According to  information on  measurement
results/measurement focus, it indicates that the item
curiosity instrument questions students in elementary
schools are more likely to produce high information on
individuals with moderate levels of ability [24].

Furthermore, what is analyzed in Rasch modeling is
unidimensionality which is seen as a tool to identify how
consistent the indicators or dimensions are measured by the
instrument. The results obtained turned out to be the value
of Unexplained variance in the 1st to 5th contrast of
residuals of more than 15%, so that the dimensions were
seen to be inconsistent in measuring instrument variables
namely students' curiosity. The dimensions include
epistemic curiosity, perceptual curiosity, specific curiosity,
diverse curiosity. The results of the unidimensionality
analysis have fulfilled the provisions so that the construct
of the instrument used measures one variable, which is to
find out the level of curiosity of students in elementary
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school grades 5 and 6. This analysis uses the Output Table
2 by observing the value of Raw variance explained by
measures and Unexplained variance in 1st to 5th contrast.
Unidimensionality of measurement can be proven if Raw
variance is explained by measures > 20% (Note: general
criteria for interpretation are: enough if 20-40%, good if
40-60%, and very good if above 60%) and if Unexplained
variance in Ist to Sth contrast of residuals <15% each [24].

Meanwhile, for item analysis, the instrument items
include the level of difficulty (item measure), the level of
item suitability (item fit), and the detection of item bias.

First, the Item Difficulty Level Item can be reviewed in
Table 4. Item Measure. It is known that 3 items are
categorized as very difficult, namely items number 4.1 and
11. Hard categories have 4 items, namely numbers 10.7.3
and 5. Easy categories are 4 items, namely 8,13,6 and 9.
Whereas there are 2 categories of very easy categories,
namely numbers 12 and 2. From Table.4 it is known that
the SD value is 0.30 This SD value if combined with the
average logit value, the level of difficulty of items can be
grouped into very difficult categories (greater +1 SD), hard
category (0.0 logit + 1 SD), easy category (0.0 logit - 1 SD),
and very easy category (less than -1 SD). Thus, the limit
value for the very difficult category is more than 0.30, the
hard category is 0.00 to 0.30, the easy category is -0.30 to
less than 0.00, and the very easy category is less than -0 30

Second, the level of suitability of the item. To see the
suitability of the item with the model (item fit) which
explains whether the item is functioning normally takes
measurements so that there is no misconception in students
of the item can be examined based on the data in Table 4.
Item Fit Order is the OUTFIT mean square (MNSQ)
column, Z-standard OUTFIT (ZSTD), and point measure
correlation (PT MEASURE CORR).

Criteria for checking item suitability or item
incompatibility (outlier or misfit) according to Booner et al.
(2014) are as follows: (1) MNSQ OUTFIT value is greater
than 0.5 and smaller than 1.5 and the closer to 1 the better;
(2) ZFID OUTFIT value is greater than -2.0 and smaller
than +2.0, the closer to 0 the better; and (3) PT MEASURE
CORR values are more than 0.4 and less than 0.85. An item
can be considered fit if it meets at least 1 of the 3 criteria
[24].

Based on the 1st criteria, there are no misfit items.
According to the 2nd standard, there are 3 misfit items,
namely numbers 5, 2, and 1. Whereas based on the 3rd
criteria it is known that as many as 10 items have a PT
MEASURE CORR value of more than 0.4 and less than
0.85 there are 3 items, namely numbered 2, 11 and 3 which
have the value of PT MEASURE CORR in succession as
follows: 0,36, 0,36 and 0,32 or less than 0,4, so they are
stated as an outfit. Referring to the views of Booner et al.
(2014) then 13 items of statement items to find out the
students' curiosity in elementary schools are declared fit in
the sense of functioning normally and can be understood
correctly by students in elementary schools and can
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measure what must be measured in this case is student
curiosity.

Furthermore, a rating scale diagnosis is performed to
find out whether participants understand the choice of
answer choices on a scale of 1, 2, 3, 4, and 5 or not. The
difference in answers is understood by respondents if the
observed average and Andrich threshold values are in
Table 6 which shows suitability and is equally increased in
alternative answers 1, 2, 3, and 5 [24]. Whereas alternative
answer 4 confuses respondents because the results of the
analysis show that there is a lack of appropriateness in
increasing the value of the two things in line with the
increase in the rating scale. Thus, the difference in answer
choices 1, 2, 3, and 5 can be understood by participants,
while answer choice 4 is less understandable. Thus,
alternative answers are suggested not five but only four.

Next, to find out Primary School students' Curiosity
based on Differential Item Functioning (DIF). One other
measure of validity is that the instruments and items used
do not contain bias, in the sense that it is more beneficial
for one individual who has certain characteristics
compared to individuals with other characteristics [22],
[32]. An item statement is said to contain bias if the
probability value of the item as stated in Output Table 7.
Detection of Bias Items is below 0.05 [24]. In the context
of this study, bias can only be seen from genders. The
results of the analysis in Table 7 can be seen that 3
statement numbers have a gender bias, namely numbers 2
and 6 with probability values of 0.0007 and 0.0095,
respectively. Item number 2 and 6 are easier for female
students to work on so that they benefit female students and
tend to disadvantage male students. So for items 2 and 6, it
is recommended to be deleted or replaced with other
questions.

Another important thing in the Rasch Modeling is
analyzing students' Abilities which are carried out on two
things, namely the level of individual ability (person
measure) and the level of individual suitability (person
measure).

First, Analysis of Individual Ability. Data on the
individual ability of elementary school students in grades 5
and 6 can be known from Table 8. Student Ability. From
this table, the SD value is 0.56 and the mean logit (mean) is
0.62. Thus, the individual abilities of elementary school
students in grades 5 and 6 can be grouped by looking at the
logit score limit into the high ability category (greater than
0.62 + 0.56 = 1.18), the medium ability category (between
0.62 - 0, 56 and 0.62 + 0.56 or 0.06 and 1.18), and the
category of low ability (less than 0.62 - 0.56 = 0.06). By
looking at the logit value of each grade 5 and 6 elementary
school students in Table 8 in the Measure column, it can be
seen from the total number of participants as many as 99
people, there are 14 people included in the high ability
category, 69 people in the medium ability category and 16
people in the low ability category. In Table 8 shows that the
level of curiosity of students in grades 5 and 6 at SDN
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Dadaha and MIN 1 in Tasikmalaya in science subjects is
mostly at a moderate level (69.69%), meaning students in
grades 5 and 6 in SDN Dadaha and MIN 1 in Tasikmalaya:
a) tends to hesitate to understand the views of others in an
instrument condition (curiosity) so that students have not
shown optimal confidence, b) students show their openness
with others but are still shy c¢) some students have shown
sensitivity to the needs/desires of others, d) some students
already trust each other and understand and work together /
collaborate well [33]. Second, the level of suitability of an
individual to see the suitability of an individual's response
based on his ability to the ideal model (person fit) can be
analyzed based on the mean squire (MNSQ) OUTFIT,
Z-standard OUTFIT (ZSTD), and point measure
correlation (PT MEASURE CORR). A participant can be
considered fit if it meets at least 1 of the 3 criteria [24].

Based on these criteria it is known that as many as 94
elementary school students in grades 5 and 6 are declared
fit in the sense of giving answers according to their level of
ability. While the other 5 students gave answers that were
less appropriate for their level of ability, namely numbers:
12, 27, 65, 89, and 48. They were the possibility of
guessing an answer or not being sincere in answering. To
overcome this problem is to create opportunities for
individuals to indulge in intense learning about their
specific disciplinary topics, increased curiosity and the
development of long-term interests in science can occur.
[8].

Overall from the results of the analysis of curiosity of
elementary school students in Class 5 and 6, it can be
concluded that the overall instrument is proven to have a
good construction so that it can be used for instruments in
the assessment and research.

5. Conclusions

Based on the results of the analysis of the instruments
processed through the Rasch model it can be concluded
that this instrument can measure the curiosity of
elementary school students towards natural science
subjects so that it can be used as a benchmark tool for study
program managers to assess the level of success of the
science learning process in elementary school. The analysis
shows that the value of reliability is acceptable (Alpha
Cronbach), including the good category. Although 2 items
do not meet the standard criteria as a measurement tool,
namely number 2 and number 6 bias genders because it is
more beneficial for women. Furthermore, the value of
Person Reliability as an indicator of the consistency of the
answers of respondents, including enough categories. This
was considered enough because as many as 94 elementary
school students grade 5 and 6 were declared fit, in the sense
of being able to provide answers according to their level of
ability. While 5 other students answered less following the
level of ability, the possibility of the five students guessing
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the answer or not giving answers. While Item Reliability as
an indicator of the quality of items in the instrument is
classified as a good category. Because items of an
instrument of curiosity of students in elementary schools
are more likely to produce high information on individuals
with moderate levels of ability with all 13 items of
statement declared fit and the average level of difficulty of
standard the items are below the level of ability of students,
this means that the instrument is functioning normally and
can be approved is also understood correctly by students in
elementary schools.

6. Recommendation

To increase students' curiosity in natural science lessons,
there needs to be aware of and good relationships between
teachers and students. The use of instruments can assist
teachers in investigating students' level of curiosity,
making it easier for teachers to make improvements to the
learning process of natural science.
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