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Abstract:- This study are weaknesses from the classical theory approach in analyzing the validity and reliability 

of the instrument, which includes the test items which are highly dependent on the characteristics of the subject 

being tested, the estimated ability of the test participants is highly dependent on the test items being tested, and 

the information presented is limited to answering right or wrong not paying attention to the pattern of the test 

takers' answers is the reason for using the theory of the modern Rasch model in analyzing the validity and 

reliability of self-determination instruments. This study used a quantitative approach with a cross-sectional design 

with a total of 125 participants. Analysis using the Rasch Model is assisted by Winstep software version 3.73. The 

results of the self-determination of the instrument through the Rasch model were analyzed based on 

unimentionality aspects, item analysis (level of item difficulty and item suitability level), as well as instrument 

analysis. The results stated that the instrument developed had been tested for validity and reliability so that it could 

be used as a measuring tool to measure the self-determination ability of students who were teenagers. 
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1. Introduction 

Self-determination is seen as a psychological need that must be met to bring about effective psychological 

functioning and promote psychological health, namely the need for competence, autonomy, and relatedness [1] 

When this self-determination need cannot be met, it will lead to disappointment in fulfilling one's psychological 

needs, which can arise, one of which has an impact on social interaction [2]. 

A person's self-determination needs to be known because often individuals, especially students who are in their 

teens, feel a lack of motivation when studying because of obstacles, both coming from the students themselves, 

as well as the environment around the students [3]. The success of achieving self-determination in students is an 

important aspect in relation to self-regulation [4]. 

The result Muslihin showed that from 2015 to 2017, several Indonesian University of Education students had a 

level of self-determination in the external regulation category [5]. As for the levels of self-determination according 

to there are six levels which include external regulation, integrated regulation, intrinsic regulation, introjected 

regulation, identified regulation, and amotivation [6].  

Research on self-determination is still rare in the field of education with a teenage population. As for some of his 

research in the field of education, his research subjects are students. Therefore, researchers are trying to fill the 

research void by conducting research on the analysis of self-determination instruments in adolescents. 

Self-determination can be influenced by the presence of control and information [7].The control referred to in this 

case can be in the form of other people's statements that control which will decrease or increase one's self-
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determination. Therefore, according to the statement of when a person has no motivation and cannot manage 

himself, then that person tends to be weak in making his life choices. That is, the more a person has the inner 

motivation has self-regulation, the more likely a person is to have self-determination, and vice versa. If a person 

does not have motivation from within and does not have self-regulation, then the less likely a person is to have 

self-determination. 

As for conducting this research, researchers used a measuring instrument in the form of a self-determination 

instrument which was developed by taking into account the aspects and levels that exist in the theory of self-

determination. Furthermore, before being distributed to students, of course the instrument that has been made by 

a researcher needs to be tested first whether the instrument is good or not in measuring the level of self-

determination. The good instrument is one whose results can be trusted and are able to measure what it is supposed 

to measure [8], [9]. Therefore, to determine the quality of the instruments that have been compiled, it is necessary 

to test the validity and reliability of these instruments. 

This self-determination instrument was tested and analyzed using modern theoretical techniques of the Rasch 

model. This instrument was not tested using classical theoretical techniques which is a very simple and easy 

approach to understanding empirical problem anaysis [10].  

This is because, in classical theory, the test items depend heavily on the characteristics of the subject being tested, 

the estimated ability of the test participants is highly dependent on the test item items being tested, and the 

information presented is limited to answering correctly or incorrectly regardless of the pattern of the test 

participants' answers [11]. 

Meanwhile, the Rasch model is a modern assessment theory that classifies item and person calculations in a data 

distribution [12]. This model is part of the item response theory [13], which according to Brogden explains that 

this Rasch model is usually used to measure items and subjects in research. The Rasch model has the advantage 

of producing a measurement scale with the same intervals to provide accurate and precise information about 

research subjects and the quality of the answers given by research subjects [14]. 

The Rasch model provides a detailed description of the structure of the instrument scale being measured [15]. 

This Rasch model is based on two main principles, namely the ability of the subject to a question and the ability 

to state the relationship that occurs between the ability of the subject in a question to other abilities. In addition, 

according to [16]this Rasch model has the advantage of being able to provide accurate information when testing 

an instrument. 

Based on these considerations, the researcher wants to know the quality of the test instrument that will be used to 

test the level of self-determination of students who are teenagers using the Rasch model approach. The tool or 

software used in this research is Winstep version 3.73 software. Winstep software is a computational tool for the 

Rasch model to analyze scores generated from test instruments [17]. 

2. Methods 

Research Design 

This study uses a quantitative research method with a cross-sectional research design. This instrument is 

distributed within one week once 

Participants 

The subjects of this study were students of Senior High School Bandung, Indonesia who were around 16-17 years 

old. This age range is included in adolescence as explained that youth is the stage where individuals are 11-18 

years old. The samples in this study were 125 students consisting of 59 male students and 66 female students. The 

research sample can be seen in table 1. The technique used in this study was purposive sampling. 
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Table 1. Participants. 

Senior High School  Major 
Gender 

Amount 
Male Female 

Regional Bandung, 

Indonesia 

IPA (Ilmu Pengetahuan Alam) 44 48 92 

IPS (Ilmu Pengetahuan Sosial) 15 18 33 

 
59 66 125 

Total 59 66 125 

 

Instruments 

Theory 

Self-determination refers to the results of a study by Richard M. Ryan and Edward L. Deci that self-determination 

is the ability to identify and achieve goals based on knowledge and an individual's assessment of himself. Aspects, 

The self-determination development construct refers to the results of Ryan and Deci's theoretical study of 

formulating an individual's ability to achieve goals based on self-assessments. Self-determination is influenced by 

three aspects, namely competence, autonomy, and relatedness. 

Data Analysis 

The data analysis procedure using the Rasch model was assisted by Winstep software version 3.73. From the 

output of the Winsteps software, several item parameters are obtained that fit the Rasch model. The steps are first, 

developing an instrument which includes measuring unidimensionality to assess whether the developed instrument 

can measure what it should measure, namely self-determination. Then, analyze the item items to determine the 

level of difficulty of the item items and their suitability of the item items. Finally, the instrument will be analyzed 

as a whole to determine its validity and reliability. 

3. Results 

The results of the student's Self Determination instrument using the Rasch model were analyzed based on the 

aspects of unidimentionality, item analysis (difficulty level of item items and level of suitability of item items), 

and instrument analysis which is described as follows. 

Unidimentionality 

Unidimensionality analysis identifies several dimensions that are measured using the instrument. This analysis 

uses the output of table 23 in the winstep application version 3.73 with respect to the raw variance explained by 

measures and unexplained variance in 1st to 5th contrast of residual. The unidimensionality of measurement can 

be proven if the raw variance explained by measure is ≥ 20% with the general criterion of interpretation that is 

sufficient if 20-40%. It's good if it's 40-60% and it's great if it's above 60%. And if the unexplained variance in 

1st to 5th is <15% respectively. 

Table 2.  Unidimentionality. 

No Description Value 1 Value 2 Value 3 Value 4  

1 Total raw variance in observations      68.6 100.0%  100.0% 

2 Raw variance explained by measures    9.6 14.0%  14.0% 

3 Raw variance explained by persons   0.3 0.5%  0.5% 

4 Raw Variance explained by items     9.3 13.5%  13.5% 
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5 Raw unexplained variance (total)      59.0 86.0% 100.0% 86.0% 

6 Unexplained variance in 1st contrast 3.7 5.5% 6.3%  

7 Unexplained variance in 2nd contrast 3.2 4.6% 5.3%  

8 Unexplained variance in 3rd contrast 3.0 4.4% 5.1%  

9 Unexplained variance in 4th contrast 2.8 4.0% 4.7%  

10 Unexplained variance in 5th contrast 2.7 3.9% 4.5%  

10 Unexplained variance in 5th contrast 2.7 3.9% 4.5%  

 

Based on table 2., the raw variance explained by measures 14.0% is included in the less category. Meanwhile, the 

unexplained variance in 1st to 5th contrast of residual sequentially is Unexplained variance in 1st contrast of 5.5%; 

Unexplained variance in 2nd contrast 4.6%; Unexplained variance in 3rd contrast of 4.4%; Unexplained variance 

in 4th contrast of 4.0%; and Unexplained variance in 5th contrast of 3.9%. 

Item Analysis 

This item analysis includes the level of difficulty (item measure) and the level of suitability of the item (item fit). 

Item Difficulty Level 

The difficulty level of item items can be seen from the table of 13 item measure orders in the Winstep software. 

From this table, it is known that the standard deviation value or standard deviation is 1.25. If this standard 

deviation value (SD) is combined with the average logit value, the item difficulty level can be grouped into the 

very difficult category (> +1.25 SD), the difficult category (0.0 logit +1.25 SD), the easy category (0.0 logit -1.25 

SD), and very easy category (<-1.25 SD). Thus, the value limit for the very difficult category is > 1.25. Difficult 

categories 0.0-1.25. Easy category 0.0-(-1.25). And the very easy category is < -1.25. 

Table 3. Item Measure Order. 

Entrance 

Number 

Total 

score 

Measure 

Model 

standard 

error 

Infit   Outfit 

Point 

measure 

correlation 

Exact 

obser

ved, 

% 

Match 

expected

, % 

Item 

Mean-

square 

Zsta

ndar

d 

Me

an-

squ

are 

Zsta

ndar

d 

Correl

ation 

Exp

ecte

d 

val

ue 
  

 

19 0 4,05 1,82 Maximum measure 0 0 100 100 19 

31 1 2,86 1 1 0,3 1 0,3 0,01 0 99,2 99,2 31 

25 2 2,15 0,71 1 0,2 1 0,2 0,01 0 98,4 98,4 25 

27 2 2,15 0,71 1 0,2 1 0,2 0,01 0 98,4 98,4 27 

37 2 2,15 0,71 1 0,2 1 0,2 0,01 0 98,4 98,4 37 

2 3 1,74 0,58 1 0,2 1 0,2 0,01 0 97,6 97,6 2 

40 3 1,74 0,58 1 0,2 1,05 0,3 -0,56 0 97,6 97,6 40 

56 3 1,74 0,58 1 0,2 1 0,2 0,01 0 97,6 97,6 56 
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13 4 1,45 0,51 1 0,2 1 0,2 0,02 0 96,8 96,8 13 

23 4 1,45 0,51 1 0,2 1 0,2 0,02 0 96,8 96,8 23 

1 5 1,21 0,46 1 0,1 1 0,1 0,02 0 96 96 1 

38 5 1,21 0,46 1 0,1 1 0,1 0,02 0 96 96 38 

15 6 1,02 0,42 1 0,1 1 0,1 0,02 0 95,2 95,2 15 

49 8 0,72 0,37 1 0,1 1 0,1 0,02 0 93,6 93,6 49 

55 8 0,72 0,37 1 0,1 1 0,1 0,02 0 93,6 93,6 55 

32 9 0,59 0,35 1 0,1 1 0,1 0,02 0 92,8 92,8 32 

33 9 0,59 0,35 1 0,1 1 0,1 0,02 0 92,8 92,8 33 

16 10 0,48 0,33 1 0,1 1 0,1 0,03 0 92 92 16 

47 10 0,48 0,33 1 0,1 1 0,1 0,03 0 92 92 47 

29 11 0,37 0,32 1 0,1 1,01 0,1 -0,28 0 91,2 91,2 29 

43 11 0,37 0,32 1 0,1 1 0,1 0,03 0 91,2 91,2 43 

11 12 0,28 0,3 1 0,1 1 0,1 0,03 0 90,4 90,4 11 

14 13 0,19 0,29 1 0,1 1 0,1 0,03 0 89,6 89,6 14 

30 13 0,19 0,29 1 0,1 1 0,1 0,03 0 89,6 89,6 30 

53 13 0,19 0,29 1 0,1 1 0,1 0,03 0 89,6 89,6 53 

10 14 0,11 0,28 1 0,1 1 0,1 0,03 0 88,8 88,8 10 

34 14 0,11 0,28 1 0,1 1 0,1 0,03 0 88,8 88,8 34 

7 15 0,03 0,28 1 0,1 1 0,1 0,03 0 88 88 7 

39 15 0,03 0,28 1 0,1 1 0,1 0,03 0 88 88 39 

45 15 0,03 0,28 1 0,1 1 0,1 0,03 0 88 88 45 

3 16 -0,05 0,27 1 0,1 1 0,1 0,03 0 87,2 87,2 3 

51 16 -0,05 0,27 1 0,1 1,01 0,1 -0,23 0 87,2 87,2 51 

58 16 -0,05 0,27 1 0,1 1 0,1 0,03 0 87,2 87,2 58 

44 18 -0,18 0,25 1 0,1 1 0,1 0,04 0 85,6 85,6 44 

48 18 -0,18 0,25 1 0,1 1 0,1 0,04 0 85,6 85,6 48 

50 20 -0,31 0,24 1 0,1 1 0,1 0,04 0 84 84 50 

8 21 -0,36 0,24 1 0,1 1,01 0,1 -0,19 0 83,2 83,2 8 

20 21 -0,36 0,24 1 0,1 1 0,1 0,04 0 83,2 83,2 20 

59 22 -0,42 0,23 1 0,1 1 0 0,04 0 82,4 82,4 59 

6 23 -0,47 0,23 1 0 1 0 0,04 0 81,6 81,6 6 

36 23 -0,47 0,23 1 0 1 0 0,04 0 81,6 81,6 36 

42 24 -0,53 0,23 1 0 1 0 0,04 0 80,8 80,8 42 
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21 25 -0,58 0,22 1 0 1 0 0,04 0 80 80 21 

12 26 -0,63 0,22 1 0 1 0 0,04 0 79,2 79,2 12 

52 26 -0,63 0,22 1 0 1 0 0,04 0 79,2 79,2 52 

18 27 -0,68 0,22 1 0,1 1 0,1 -0,17 0 78,4 78,4 18 

60 31 -0,85 0,21 1 0 1 0 0,05 0,01 75,2 75,2 60 

5 33 -0,94 0,2 1 0 1 0 0,05 0,01 73,6 73,6 5 

24 34 -0,98 0,2 1 0 1 0 0,05 0,01 72,8 72,8 24 

9 37 -1,1 0,2 1 0 1 0 0,06 0,01 70,4 70,4 9 

28 39 -1,17 0,19 1 0 1 0 0,06 0,01 68,8 68,8 28 

22 41 -1,25 0,19 1 0 1 0,1 -0,12 0,01 67,2 67,2 22 

54 42 -1,28 0,19 1 0 1 0 0,06 0,01 66,4 66,4 54 

57 44 -1,35 0,19 1 0 1 0 0,06 0,01 64,8 64,8 57 

4 45 -1,39 0,19 1 0 1 0,1 -0,12 0,01 64 64 4 

46 53 -1,66 0,18 1 0,1 1 0,1 -0,1 0,01 57,6 57,6 46 

26 58 -1,82 0,18 1 -0,1 1 -0,1 0,08 0,01 53,6 53,6 26 

17 65 -2,04 0,18 1 -0,1 1 -0,1 0,09 0,01 52,8 52 17 

35 69 -2,17 0,18 1 0,1 1 0,1 -0,08 0,01 55,2 55,2 35 

41 76 -2,4 0,18 1 0 1 0 0,11 0,01 60,8 60,8 41 

Mean 20,8 0,07 0,35 1 0,1 1 0,1     83,7 83,7   

Standard 

deviation 17,6 1,25 0,25 0 0,1 0,01 0,1     12,5 12,5   

 

Based on the logit value of the items in table 3. item measure order the level of suitability of the items, sequentially 

based on the level of suitability, from the most difficult item to the easiest. It is known that there are 10 items that 

fall into the very difficult category, namely items 19, 31, 25, 27, 37, 2, 40, 56, 13, 23. There are 20 items that fall 

into the difficult category, namely items 1, 38, 15, 49, 55, 32, 33, 16, 47, 29, 43, 11, 14, 30, 53, 10, 34, 7, 39, 45, 

there are 22 items that fall into the easy category, namely items 3, 51, 58, 44, 48, 50, 8, 20, 59, 6, 36, 42, 21, 12, 

52, 18, 60, 5, 24, 9, 28, 22, and there are 8 categories of items that are very easy, namely items 54, 57, 4, 46, 26, 

17, 35, 41. 

Based on the analysis of the difficulty level of the items, it is known that there are 10 items which are in the very 

difficult category, 20 items which are in the difficult category, 22 items which are in the easy category, and there 

are 8 categories of items which are very easy. 

Item Suitability Level 

At the suitability level of the items, the items are interpreted to function normally to measure self-determination 

so that there are no misconceptions among individuals about the items studied based on data processing using 

Winstep software in table 10.1, namely fit order items. Based on table 10.1, fit order items can be analyzed based 

on the Mean-square, Zstandard, and point measure correlation columns. The criteria for examining the suitability 

of item fit or item misfit (misfit), namely the Mean-square outfit scores > 0.5 and < 1.5, are closer to 1 the better. 
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Outfit Zstandard > -2.0 and < 2.0, the closer to 0 the better. Point measure correlation > 0.4 and < 0.85. Items can 

be reviewed in a fit manner if they meet at least 1 of the 3 criteria mentioned above. 

Table 4. Item Fit Order. 

Entr

ance 

Num

ber 

Total 

Score 

Total 

Coun

t 

Measu

re Model 

Standa

rdErro

r 

Infit   Outfit 

Point measure 

correlation 

Exac

t 

obse

rved, 

% 

Mat

ch 

expe

cted

, % 

Ite

m 

Me

an-

squ

are 

Zst

an

da

rd 

Me

an-

squ

are 

Zstan

dard 

Correl

ation 

Expec

ted 

value 
  

 

40 3 125 1,74 0,58 1 0,2 1,05 0,3 A-.56 0 97,6 97,6 40 

29 11 125 0,37 0,32 1 0,1 1,01 0,1 B-.28 0 91,2 91,2 29 

51 16 125 -0,05 0,27 1 0,1 1,01 0,1 C-.23 0 87,2 87,2 51 

8 21 125 -0,36 0,24 1 0,1 1,01 0,1 D-.19 0 83,2 83,2 8 

18 27 125 -0,68 0,22 1 0,1 1 0,1 E-.17 0 78,4 78,4 18 

22 41 125 -1,25 0,19 1 0 1 0,1 F-.12 0,01 67,2 67,2 22 

4 45 125 -1,39 0,19 1 0 1 0,1 G-.12 0,01 64 64 4 

46 53 125 -1,66 0,18 1 0,1 1 0,1 H-.10 0,01 57,6 57,6 46 

35 69 125 -2,17 0,18 1 0,1 1 0,1 I-.08 0,01 55,2 55,2 35 

1 5 125 1,21 0,46 1 0,1 1 0,1 J .02 0 96 96 1 

2 3 125 1,74 0,58 1 0,2 1 0,2 K .01 0 97,6 97,6 2 

13 4 125 1,45 0,51 1 0,2 1 0,2 L .02 0 96,8 96,8 13 

23 4 125 1,45 0,51 1 0,2 1 0,2 M .02 0 96,8 96,8 23 

25 2 125 2,15 0,71 1 0,2 1 0,2 N .01 0 98,4 98,4 25 

27 2 125 2,15 0,71 1 0,2 1 0,2 O .01 0 98,4 98,4 27 

31 1 125 2,86 1 1 0,3 1 0,3 P .01 0 99,2 99,2 31 

37 2 125 2,15 0,71 1 0,2 1 0,2 Q .01 0 98,4 98,4 37 

56 3 125 1,74 0,58 1 0,2 1 0,2 R .01 0 97,6 97,6 56 

3 16 125 -0,05 0,27 1 0,1 1 0,1 S .03 0 87,2 87,2 3 

11 12 125 0,28 0,3 1 0,1 1 0,1 T .03 0 90,4 90,4 11 

15 6 125 1,02 0,42 1 0,1 1 0,1 U .02 0 95,2 95,2 15 

7 15 125 0,03 0,28 1 0,1 1 0,1 V .03 0 88 88 7 

10 14 125 0,11 0,28 1 0,1 1 0,1 W .03 0 88,8 88,8 10 
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14 13 125 0,19 0,29 1 0,1 1 0,1 X .03 0 89,6 89,6 14 

16 10 125 0,48 0,33 1 0,1 1 0,1 Y .03 0 92 92 16 

32 9 125 0,59 0,35 1 0,1 1 0,1 Z .02 0 92,8 92,8 32 

45 15 125 0,03 0,28 1 0,1 1 0,1 z .03 0 88 88 45 

47 10 125 0,48 0,33 1 0,1 1 0,1 y .03 0 92 92 47 

49 8 125 0,72 0,37 1 0,1 1 0,1 x .02 0 93,6 93,6 49 

53 13 125 0,19 0,29 1 0,1 1 0,1 w .03 0 89,6 89,6 53 

55 8 125 0,72 0,37 1 0,1 1 0,1 v .02 0 93,6 93,6 55 

6 23 125 -0,47 0,23 1 0 1 0 u .04 0 81,6 81,6 6 

12 26 125 -0,63 0,22 1 0 1 0 t .04 0 79,2 79,2 12 

21 25 125 -0,58 0,22 1 0 1 0 s .04 0 80 80 21 

36 23 125 -0,47 0,23 1 0 1 0 r .04 0 81,6 81,6 36 

42 24 125 -0,53 0,23 1 0 1 0 q .04 0 80,8 80,8 42 

44 18 125 -0,18 0,25 1 0,1 1 0,1 p .04 0 85,6 85,6 44 

48 18 125 -0,18 0,25 1 0,1 1 0,1 o .04 0 85,6 85,6 48 

50 20 125 -0,31 0,24 1 0,1 1 0,1 n .04 0 84 84 50 

58 16 125 -0,05 0,27 1 0,1 1 0,1 m .03 0 87,2 87,2 58 

59 22 125 -0,42 0,23 1 0,1 1 0 l .04 0 82,4 82,4 59 

5 33 125 -0,94 0,2 1 0 1 0 k .05 0,01 73,6 73,6 5 

9 37 125 -1,1 0,2 1 0 1 0 j .06 0,01 70,4 70,4 9 

24 34 125 -0,98 0,2 1 0 1 0 i .05 0,01 72,8 72,8 24 

52 26 125 -0,63 0,22 1 0 1 0 h .04 0 79,2 79,2 52 

28 39 125 -1,17 0,19 1 0 1 0 g .06 0,01 68,8 68,8 28 

60 31 125 -0,85 0,21 1 0 1 0 f .05 0,01 75,2 75,2 60 

54 42 125 -1,28 0,19 1 0 1 0 e .06 0,01 66,4 66,4 54 

57 44 125 -1,35 0,19 1 0 1 0 d .06 0,01 64,8 64,8 57 

 
Better 

Fittin

g 

Omitte

d 
          

17 65 125 -2,04 0,18 1 

-

0,1 1 -0,1 c .09 0,01 52,8 52 17 

26 58 125 -1,82 0,18 1 

-

0,1 1 -0,1 b .08 0,01 53,6 53,6 26 

41 76 125 -2,4 0,18 1 0 1 0 a .11 0,01 60,8 60,8 41 

Mean 20,8 125 0,07 0,35 1 0,1 1 0,1     83,7 83,7   

Stand

ard 
17,6 0 1,25 0,25 0 0,1 0,01 0,1     12,5 12,5   
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For the first category, based on the Mean-square outfit value, it is known that all 60 items are appropriate. Then, 

the second category is based on the value of the Zstandard outfit, all 60 items are appropriate. Furthermore, the 

third category is based on the value of the outfit point measure correlation, all 60 items are not appropriate. 

Instrument Analysis 

For instrument analysis, the information presented is based on Output Tables 3.1. Summary Statistics on the 

Winstep application version 3.73. In detail, the analysis of the instrument can be seen in table 5. 

Table 5. Summary Statistic. 

  
Total 

score 
Count Measure 

Model 

error 

Infit Outfit 

Mean-

squar

e 

Zstandard 

Mean-

squar

e 

Zstandard  

Mean 10 60 -1.96 0.37 1 0 1 0 

Standard 

deviation 0.1 0 0.01 0 0.16 0.7 0.52 0.9 

Maximun 10 60 -1.96 0.39 1.54 2.2 4.16 4.1 

Minimum 9 60 -2.11 0.37 0.69 -1.5 0.43 -1.4 

Real root- 

mean-square 

deviation  .39  

True 

standard 

deviation .00  Separation   .00   Person reliability  .00  

Model root-

mean-square 

deviation .37 

True 

standard 

deviation .00  Separation   .00   Person reliability  .00  

Standard error of person mean = .00 

  
Total 

score 
Count Measure 

Model 

Error 

Infit Outfit 

Mean-

square 
Zstandard 

Mean-

square 
Zstandard 

Mean 21.2 125 0 0.32 1 0.1 1 0.1 

Standard 

deviation 17.5 0 1.15 0.17 0 0.1 0.01 0.1 

Maximum 76 125 2.86 1 1 0.3 1.05 0.3 

Minimum 1 125 -2.4 0.18 1 -0.1 1 -0.1 

Real root- 

mean-square 

deviation  0.36 

True 

standard 

deviation 1.09  Separation 3.01   Item reliability 0.90   

devia

tion 
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Model root-

mean-square 

deviation    0.36 

True 

standard 

deviation 1.09  Separation 3.01    Item reliability 0.90   

Standard error of item mean = 0.15             

 

4. Discussion 

The important considerations in designing a measurement in an instrument is to ensure that the measuring 

instrument is unidimensional. Unidimensionality is an important thing to do because to find out whether the 

instrument measures what it should measure [18]. Unidimensionality considers items in a measuring tool to 

measure a single ability [19].The dimensionality provides a brief procedure for checking the dimensions of 

measuring instruments. Basic component analysis based on PCA (Principal Component Analysis) in the residual 

procedure allows the Rasch measurement model to recognize a side factor that may be a unidimensional threat. 

Unidimensionality analysis is an important measurement to evaluate whether the instrument that has been 

developed is able to measure what it should measure. Unidimensionality analysis shows how the instrument can 

evaluate many dimensions. This analysis uses Table 23 in the Winstep software by taking the Raw Variance values 

explained by measure and Unexplained Variance at contrast 1 to 5 If the Raw Variance is explained with a size 

of 20% with a note that the interpretation requirements are: 1) sufficient if 20-40%, 2) good if 40-60%, and 3) 

very good if above 60% and the unexplained variance value is said to have fulfilled requirements if it is less than 

15%, which means that the level of independence of the instrument can be said to be ideal [20].Based on this 

explanation, the self-determination instrument is in the sufficient category in measuring all variables because it is 

still less than 20% or 14.0%. Meanwhile, the value of unexplained variances which amounted to 3.9% -5.5% 

indicated that it met the requirements, namely less than 15% so that the level of independence of the instrument 

was said to be ideal. 

Furthermore, the results of the analysis of the difficulty level of the questions were dominated by questions that 

were in the difficult and easy categories. Based on the Rasch model, these items have a good level of difficulty 

because the questions are more dominated by questions that are in the moderate category, which means the 

questions are not too difficult and not too easy. This is also one of the advantages of using the Rasch model 

because the Rasch model can provide detailed information about the level of difficulty of the item on a given 

instrument [21]. 

Based on the results of the analysis of the item difficulty level, the results showed that both in terms of items and 

respondents showed differences in understanding of the items in each student which were analyzed using the 

Rasch model. The states that a question that can be answered correctly by smart students and students who are 

less intelligent is a question that is not good because it has no distinguishing power [22]. However, this instrument 

shows that the level of difficulty of the items in the self-determination instrument can already be categorized based 

on the level of difficulty, it's just that in each category the distribution of the difficulty levels of the items is still 

uneven. 

Hereafter,iItem fit analysis was carried out to find out whether the items used to measure self-determination 

function normally (fit) or not (misfit). Item fit explains whether the items are used to determine the level of 

suitability of the items normally or not. If items are found that do not look fit, it appears that there is a 

misunderstanding in these items [23]. Furthermore, the z-standard outfit values, outfit means square, and point 

measures correlation values are said to be accepted if the item fit level meets the criteria used. Based on the 

analysis of the suitability of the item items (item fit), the results show that all 60 items are said to be accepted or 

normal (fit) because they meet at least one of the three criteria used. 

The suitability analysis of these items is included in the content validity analysis which functions to see the quality 

of the item's suitability level with the model. As already explained, the items are said to be valid or accepted if 

they meet at least 2 criteria and are corrected if they meet one of the three criteria, and are discarded if none meet 
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these criteria. The suitability value of the item is greatly influenced by the amount of data, the larger the sample 

used, the better the level of suitability [24]. 

lattermost, the person measure shows the average score of all participants in working on the item items of the 

student self-determination data disclosure instrument. The average person value which is greater than the average 

item (where the average item is 0.00 logit) indicates that the participant's ability is generally greater than the 

difficulty of the instrument item items. In line with this opinion, suggested that an average value that is greater 

than the logit indicates a tendency for the respondent's ability to be greater than the level of difficulty of the 

questions or respondents tend to be able to answer the statements in the instrument [25]. 

The Cronbach Alpha value, which represents the interaction between the person and the item items as a whole, is 

0.00 which is in the bad category because the value is below 0.5. Furthermore, the personal reliability value is 

0.00 as an indicator of the consistency of the respondents' answers, including the low category. While the item 

reliability of 0.90 as an indicator of the quality of the item items in the instrument, is classified as a strong category. 

Other data in table 4 that can be used are Infit Mean-square and Outfit Mean-square in both the Person and Item 

tables. Based on the Person table, it is known that the average values of Infit Mean-square and Outfit Mean-square 

are 1.00 and 1.00, respectively. Meanwhile, based on the Item table, it is known that the average Infit Mean-square 

and Outfit Mean-square are 1.00 and 1.00, respectively. The criterion is, the closer to number 1 the better, because 

the ideal value is 1. Thus, the average person and item are close to the ideal criteria. 

Meanwhile, with regard to Infit Zstandard and Outfit Zstandard, the average scores for the person are 0.0 and 

0.0, respectively. While the value of Infit Zstandard and Outfit Zstandard items are 0.1 and 0.1 respectively. The 

ideal Zstandard value is 0, the closer to 0, the better. Thus, it can be said that the quality of the person and item is 

good. 

Last, with regard to the separation or grouping of persons and items, individual separation shows how well a set 

of items in the student self-determination instrument spreads across the logit ability range. The greater the 

individual separation, the better the instrument is prepared because the items in it are able to reach individuals 

with high to low levels of ability. Meanwhile, item separation shows how large the sample subject to measurement 

is spread along a linear interval scale. The higher the grain separation, the better the measurement will be. This 

index is also useful for defining the meaningfulness of the construct being measured. 

From the output of table 5, it is known that the separation for persons is 0.00 and for items is 3.01. The greater the 

separation value, the better the quality of the person and instrument as a whole. The separation value is calculated 

more accurately through the formula: H= {(4 x separation) + 1)/3. Thus the separation value for persons is 0.39 

rounded to 0, while the separation for items is 4.34 rounded to 4. This implies that research participants have a 

variety of abilities that can be categorized into 0 groups. Meanwhile, the level of difficulty of the items spread out 

into 4 groups starting from the easiest to the most difficult group. 

Analysis of self-determination instruments is proven to be able to determine the dynamics of individual behavior, 

this is in accordance with research [26].As seen from table 5, there is some information obtained. First, the 

Cronbach Alpha value obtained is included in the bad category. This shows that the reliability of interaction 

between students and item items as a whole has poor quality. Then, the personal reliability value obtained is in a 

low category. This shows that students have weak consistency in answering questions. Furthermore, the reliability 

value of the item is in a strong category. Furthermore, there is an infit value that shows close to 1, meaning that 

this condition is feasible to measure. Finally, there is an outfit value that shows close to 0, which means that the 

value is logical because it is close to 0. 

5. Conclusion 

The reliability of an instrument refers to the stability of a measure and consistency in measurement. This self-

determination instrument is very useful for expressing self-determination in students. The Cronbach Alpha value, 

which measures how individuals interact with item items as a whole, is categorized as bad. The Person Reliability 

value is also in the low category which indicates that the respondent's answers are not consistent. Meanwhile, 
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Item Reliability is classified as a strong category as an indicator of item quality. Then, the Item Fit value is 

included in the normal category and the suitability of the items is appropriate. This self-determination instrument 

can distinguish differences in individual abilities. However, there is still much to be improved from this self-

determination instrument. Therefore, there is still a need for improvement and development for this instrument so 

that it can become an instrument that can measure the validity and reliability of individual self-determination. 
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