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Abstract: The purpose of this research is to enrich the discussion of the component of 
developing instrument as a realization of student reflection on their learning environment, 
and as an evaluation by researchers, teachers, and principals to increase students’ 
motivation and achievement. The approach of the research is a quantitative research with 
developing the instrument method. The research is conduct on 1.067 students of public 
middle school in Jakarta. The result demonstrate that the instrument that developed and 
validated from the instrument of Classroom Emotional Climate (CEC) and the instrument 
of Test Of Science-Related Attitudes (TOSRA) have eight dimensions are, collaboration, 
motivation, care, clarity, attitude to scientific inquiry, enjoyment of lessons, adoption of 
scientific attitudes, and sosial implications of science, used LISREL to test Confirmatory 
Factor Analysis are 37 items. The further analysis use Rasch Fit Item value is 36 items and 
589 person, have five items level of difficulty and person abilities are also clustered into 
five levels. Besides that, Cronbach's alpha value is 0.92, Person reliability is 0.88 and item 
reliability is 0.99, shows that the instrument results is reliabel, therefore able to use.  
 
Keywords: Attitude; Emotional climate; Learning environment; Science 

  

Introduction  
 

Science learning is learning that is viewed as a 
method to develop students' critical thinking skills to 
advance in scientific knowledge or technology to face 
the development era. This is according to Sutiani et al. 
(2021) stated that learning science has develop critical 
thinking skills as a method to enhance students' 
competencies in problem solving and science 
innovations. Besides that, science learning also have a 
significant role in developing students' potential to be 
well prepared to enter the real world (Rahmawati et al., 
2020). However many students cannot relish in learn 
science, students assume that they are not competent of 
learning science and learning science is not consider 
essential (Ng, 2021). According to Ulumiyah et al. (2022) 
that students have lack interest in learning science. It can 
lead decrease motivation on students learning as an 
essential aspect in supporting student achievement 
(Pratama et al., 2021). According to Salta et al. (2015) that 
elementary school students have higher motivation than 

middle school students, meanwhile middle school 
students have higher learning motivation than high 
school students. Thus, it can be said that students’ 
motivation decreases with age (Yeung & Mclnerney, 
2005) due to hormonal factors, the effects of puberty, 
changing desire in early adolescence, and focus more on 
peer relationships (Wijsman et al., 2019).  

The declining attitude of Indonesian students 
towards natural science can be seen from the results of 
the TIMMS study and the results of the PISA assessment 
which are still low at the international level. The results 
of these assessments can illustrate the strength of 
students in Indonesia. In 2018 participants from 
Indonesia experienced a decline, this was due to a 
decrease in the average PISA score caused by weak 
understanding of information (Kemendikbud, 2019).  
One of the results of the TIMMS study and the low PISA 
assessment results can be seen in junior high school, 
namely in natural science subjects. To increase students’ 
motivation, a positive learning environment is required 
as an effort to support learning requirements through 
emphasizing student participation  (Hanrahan, 1998). 

https://doi.org/10.29303/jppipa.v9i11.5029
https://doi.org/10.29303/jppipa.v9i11.5029
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According to Henderson et al. (2000) that the 
learning environment is a students’ perspective of 
psychosocial aspects as transparency, cohesiveness and 
integration in learning that will lead students’ 
participation and reflection in the class. Students' 
reflections in class can include the students' opinions 
about their academic capabilities that contain of 
students' perceptions of class rigidity, interactions with 
teachers and classmates, and students’ contribution in 
class, which referred as classroom emotional climate 
(Barr, 2016). According to Talton et al. (1987) that the 
learning environment, not apart from the attitudes 
towards knowledge that is a crucial predictor of science 
learning achievement. Thus, the attitude and classroom 
emotional climate is vital to determine science learning 
achievement in the classroom. 

However, the attitude and emotional climate of 
each country's classroom is different due to the different 
cultural values in each country. Indonesia is a country 
that pays attention to cultural values, one of which is the 
interpersonal relationship between teachers and 
students which requires students to respect their elders, 
including teachers. This is in accordance with Agency 
(2007) Indonesian society is governed by Pancasila (five 
principles) as an ideology, implicitly regulating the 
interaction between the young and the old, the younger 
generation is expected to follow the rules of the older 
generation which is reflected in the hierarchical and 
monotonous characteristics of the school system so that 
culture can affect interpersonal relationships between 
students and teachers (Telli et al., 2007). 

Based on the research background above, this 
research developing the instrument since the instrument 
is the process of selecting a scale or dimension which 
prominent to observe, record and measure students' 
behavior and learning environment accurately using the 
scientific method. According to Walker et al. (2005) that 
developing and validating instrument is to measure, 
observe the attitudes or behavior of participants in the 
research, and collect the scores on instruments to accept 
or reject the theories (Creswell & Creswell, 2018). 

The purpose of this research is to enrich the 
discussion of the component of developing instrument 
as a realization of student reflection on their learning 
environment, and as an evaluation by researchers, 
teachers, and principals to increase students’ motivation 
and achievement. This due to the research of learning 
environment for decades has established that the 
educational environment is a consistent determinant on 
students' interests, cognitive and affective (Lederman & 
Sandra, 2014). The instrument developed and validated 
in this research derived from the instrument of 
Classroom Emotional Climate (CEC) to testing 
emotional climate by Fraser et al. (2021), and for 

attitudes test using the instrument of Test Of Science-
Related Attitudes (TOSRA) by Fraser (1981). Therefore, 
the development and validation of the instrument of 
emotional climate and attitudes measurement on science 
learning environment in middle schools, as an effort to 
increase motivation and achievement of middle school 
students in Indonesia. 

 

Method  
 

The approach of the research was a quantitative 
research, that identifying problem based on the 
circumstances on the ground or as per requirement, with 
numerical data from the respondents. The instrument 
that developed were the Classroom Emotional Climate 
(CEC) and the Test Of Science-Related Attitudes 
(TOSRA), through selecting and modifying the 

dimension that appropriate in cultural values in 
Indonesia at the middle school level, especially in 
Science subjects. Then, the instruments were arranged 
into a questionnaire items based on the Likert’s scale 
(five categories) i.e. Always - Often - Sometimes - 
Seldom – Never, which were online distributed used the 
Google Form.  

The method in the research using the development 

procedure of Recker et al. (2010) that have five steps are, 
item creation, substrate identification, item 
identification, item revision, instrument validation. In 
addition, the development of the instrument according 
to Damanik (2014) have six steps are, identifying and 
developing prominent scales, modifying the instrument, 
translating the instrument into indigenous language, 
testing the instrument, analysing data and ethical 
considerations. Then, in this research using a 
modification of the method from Recker et al. (2010) and 
Damanik (2014)  with the following flow of instrument 
development: 

 

 
Figure 1. The Flow of instrument development 

 
The population in the research was all the public 

middle school students in DKI Jakarta region. The 
sample selection used cluster random sampling with the 
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first step was cluster random sampling technique. It was 
found the regency or city in the East Jakarta, South 
Jakarta, and West Jakarta. The second step used cluster 
random sampling technique. Determining the location 
derived from the subdistrict in each regency or city of 
East Jakarta, South Jakarta, and West Jakarta. It found 
Matraman subdistrict, Kebayoran Baru subdistrict and 
Palmerah subdistrict. The third step used the technique 
of withdraw dimension response of students using the 
Slovin 1960’s formula found 1,067 students. This 
technique was used to acquire the representative results.  

Based on the item creation, substrate identification 
and item identification, the results of determining the 
dimensions and items of the research were eight 
dimensions with 64 items as follows: 

 
Table 1. The Instrument Guidelines 
Dimension item Total 

Collaboration 1,2,3,4,5,6,7,8 8 
Motivation 9,10,11,12,13,14,15,16, 8 
Care 17,18,19,20,21,22,23,24 8 
Clarity 25,26,27, 28,29,30,31,32 8 
Attitude of Scientific Inquiry 33,34,35,36,37,38,39,40 8 
Enjoyment of Science Lessons 41,42,43,44,45,46,47,48 8 
Adoption of Scientific Attitudes 49,50,51,52,53,54,55,56 8 
Sosial Implications of Science 57,58,59,60,61,62,63,64 8 

 
The result of instrument revision was not apart 

from re-screening by experts’ panel to the match of 
dimensions, indicators and items turn into feasible. The 
further step was the experts’ panel validation by ten 
experts’ panels that composed of evaluation expert, 
language expert, and material experts. Experts’ panel 
pact was analysed using Fleiss Kappa analysis, with the 
following criteria: 
 
Table 2. Fleiss Kappa Value (Landis & Koch, 1977)  
Fleiss Deal Power 

0 Low 
0.1 - 0.20 Weak 
0.21 - 0.40 Fair 
0.41 - 0.60 Moderate 
0.61 - 0.80 High 
0.81 - 1.00 Almost Perfect 

 
Afterward, the data analysis was conduct through 

Confirmatory Factor Analysis (CFA) with the loading 
factor criteria. According to Hair et al. (2018) that if the 
sample used more than 350 respondents, then the 
loading factor criteria with the sample of 1.067 was 0.30 
used in the research. Then, the Construct Reliability (CR) 
and the Average Variance Extracted (AVE) with criteria 
(CR) ≥ 0.70 (JR et al., 2010), criteria (AVE) 0.50 < AVE < 

1.00 (dos Santos & Cirillo, 2023). Afterward, the Model 
Fit Index or model feasibility with criteria according to 
Hair et al. (2018) in table 3 as follow: 

Table 3. Model Fit Index 
Model Fit Index Cut-Off Value 

Chi-Squere  2df 
RMSEA 0.08 
GFI 0.90 
AGFI 0.90 
TLI 0.95 
CFI 0.95 

 
Further analysis used Rasch model that can be seen 

from unidimensional, monotonization, and fit item. In 
unidimensionality that demonstrated value of raw 
variance explain by measures and value of raw unexplained 
variance with a criteria of raw variance explain by measures, 
according to Sulsilah et al. (2023) as follow: 

 
Table 4. Value of Raw Variance Explain by Measures  
Statistic Fit Index Interpretation 

Raw Variance explained by 
measure 

>20% Accepted 
>40% Good 
>60% Extremely Good 

 
The purpose of monotonization (rating scale) in the 

test was to verify the rating scale to say whether the item 
was confused or not for respondents. According to 
Sumintono & Widhiarso (2015) that the rating scale can 
be seen from the level of increase in logit on the 
Observed Average that intend to ensure that 
respondents able to distinguish between answer choices, 
besides that an increase in the Andrich Threshold was to 
test whether the polytomies value used was correct or 
not and the increase in the Category measure was to 

verify the not confused item the respondents.. 
Afterward, screening of item and person was 

conduct to ensure whether the item and person match or 
not. According to Bond & Fox (2015), from the Outfit 
Mean Square (MNSQ), Outfit Z Standard Estimate 
(ZSTD) and Point Measure Correlation values with the 
following criteria: 

 
Table 5. Fit Index of MNSQ, ZSTD, and Point Measure 
Correlation 
Statistic Fit Index 

Outfit Mean Swuare (MNSQ) 0.50-1.50 
Outfit Z Standard Estimate (ZSTD)  -2.00-2.00 
Point Measure correlation  0.40-0.85 

 
After the item and person were fit (feasible), then 

the reliability analysis of the Rasch Analysis used 
winstep to provide all information about the quality of 
the instrument. The following reliability criteria in the 
Rasch Analysis: 
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Table 6. Reliability in the Rasch Analysis (Fisher, 2007) 
Statistic Fit index Interpretation 

Item and person reliability  

<0.67 Very Low 

0.67-0.80 Low 

0.81-0.90 Moderate 

0.91-0.94 Good 

>0.94 Very Good 

Item and person separation 

<2 Very Low 

2-3 Low 

3-4 Moderate 

4-5 Good 

>5 Very Good 

  

Result and Discussion 
 

Analysis of experts’ panel for the pact used SPSS 
version 26, i.e. Fleiss Kappa analysis. This expert 
validation aims to review, provide input, assessment 
(Siagian et al., 2023) so that researchers make 
improvements to the instrument (Blegur et al., 2023). As 
well as considering reasonable expert opinion to identify 
weaknesses and strengths of the instrument (Alarcon et 
al., 2017; Fernández-Gómez et al., 2020). 

This study uses fleiss Kappa agreement which is an 
analytic statistic that allows to assess the level of 
agreement among three or more raters who 
independently rate a set of items using an instrument 
with a certain number (Fernández-Gómez et al., 2020). 
The result showed that the Fleiss Kappa pact had value 
0.703, means it had a high agreement (Landis & Koch, 
1977). Similarly to Jonsdottir et al. (2023) stated that 
value of 0.66 up to 0.80 had a percentage of agreement 
around 71-100%. Then, the instrument was tested to 
1.067 respondents. 

 

Confirmatory Factor Analysis (CFA) 
The result in table 7 used LISREL, the instrument 

had eight dimensions were, collaboration (KBR), 
motivation (MTV), care (PDL), clarity (KJL), attitude of 
scientific inquiry (SPI), enjoyment of science lessons 
(KDP), adoption of scientific attitudes (ASI), and social 
implication of science (ISS). 

The result showed that Confirmatory Factor 
Analysis (CFA) test with eight dimensions and had 64 
items turn into 40 items was valid with Standardized 
Loading Factor (SLF) ≤ 0.30. The Confirmatory Factor 
Analysis (CFA) in the research was to verified total of 
dimension in the instrument and the relationship 
between items. According to Hoyle (2023) state that CFA 
intend to provide a high comprehend on the quantity 
and characteristic in covariant among the indicators. 

 
 
 

 

Table 7. Standardized Loading Factor 
Dimension Item Standardized Loading Factor  Note  

KBR 
N4 0.48 Valid 
N7 0.42 Valid 
N8 0.62 Valid 

MTV 

N10 0.34 Valid 
N11 0.66 Valid 
N12 0.40 Valid 
N13 0.40 Valid 
N14 0.37 Valid 
N15 0.65 Valid 
N16 0.76 Valid 

PDL 

N19 0.49 Valid 
N20 0.59 Valid 
N21 0.35 Valid 
N22 0.35 Valid 

N23 0.64 Valid 
N24 0.73 Valid 

KJL 

N27 0.51 Valid 
N28 0.57 Valid 
N31 0.58 Valid 
N32 0.63 Valid 

SPI 
N36 0.59 Valid 
N39 0.71 Valid 
N40 0.73 Valid 

KDP 

N41 0.53 Valid 
N42 0.52 Valid 
N43 0.72 Valid 
N44 0.43 Valid 
N45 0.60 Valid 
N46 0.43 Valid 
N47 0.71 Valid 
N48 0.42 Valid 

ASI 

N49 0.30 Valid 
N51 0.60 Valid 
N52 0.54 Valid 
N55 0.71 Valid 
N56 0.63 Valid 

ISS 

N59 0.54 Valid 
N60 0.57 Valid 
N63 0.75 Valid 
N64 0.52 Valid 

 
Afterward, using Microsoft Excel to tested 

Construct Reliability (CR) and Average Variance 
Extracted (AVE) used in this study as a reliability 
coefficient to intensify the reliability of questionnaire-
based instruments comparable to Cronbach's alpha 
(Rosli et al., 2021), to acquire the reliability in the 
instrument and each dimension as follow. 

Table 8 showed that Construct Reliability (CR) had 
value 0.95 ≥ 0.70, thus be able to fulfill the criteria with 
the high reliability category. In addition, the Construct 
Reliability (CR) in the table had a high category on 
dimension motivation was 0.72, care was 0.70, attitude 
of scientific inquiry was 0.72, enjoyment of science 
lessons was 0.77, and adoption of scientific attitude was 
0.70. Besides that, there were three dimensions had a 
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moderate category on dimension collaboration was 0.51, 
clarity was 0.66, and social implications of science was 
0.69. Meanwhile, the Average Variance Extracted (AVE) 
had value < 0.50 in the instrument and each dimension 
that showed less than 50% construction variance was 
different than other construction (Vinzi et al., 2010). 
According to (JR et al., 2010), AVE value < 0.50 showed 
the appropriate convergence. Similarly to Fornell et al. 
(1981) that the validity of construct convergence had 
already been appropriate, although the value more than 
50% was due to errors. 

 
Table 8. The Test of Reliability 
Dimension CR AVE Category 

KBR 0.51 0.26 Moderate 
MTV 0.72 0.29 High 
PDL 0.70 0.30 High 
KJL 0.66 0.33 Moderate 
SPI 0.72 0.46 High 
KDP 0.77 0.31 High 
ASI 0.70 0.33 High 
ISS 0.69 0.36 Moderate 
Instrument 0.95 0.32 High 

 
Afterward, the CFA test was conducted to assess 

the suitability and reliability in each dimension. The 
results found in the first was collaboration dimension 
that had three items with a loading factor > 0.30, means 
that there were no invalid items and had Construct 
Reliability (CR) 0.51 and Average Variance Extracted 
(AVE) 0.26 that the reliability value was relative 
appropriate. Second was motivation dimension had 
seven items with a loading factor > 0.30, means that there 
were no invalid items and had Construct Reliability (CR) 
0.72 and Average Variance Extracted (AVE) 0.26 which 
had a good reliability value. Third was care dimension 
had six items with a loading factor > 0.30, means that 

there were no invalid items and had Construct 
Reliability (CR) 0.71 and Average Variance Extracted 
(AVE) 0.30 which had a good reliability value.  

Fourth was clarity dimension had four items with a 
loading factor > 0.30, means that there were no invalid 
items and had Construct Reliability (CR) 0.66 and 
Average Variance Extracted (AVE) 0.33, means that the 
reliability value was relative appropriate. Fifth was 
attitude of scientific inquiry dimension had three items 
with a loading factor > 0.30, means that there were no 
invalid items and had Construct Reliability (CR) 0.72 
and Average Variance Extracted (AVE) 0.46 that had a 
good reliability value. Sixth was enjoyment of science 
lessons dimension had eight items, with two items had 
a loading factor < 0.30, therefore the items must be 
dropped out were, item 44 and item 48, then the CFA 
was tested with six items that produced a loading factor 
> 0.30, means that there were no invalid items and had 
Construct Reliability (CR) 0.71 and Average Variance 
Extracted (AVE) 0.40 that had a good reliability value.  

Seventh was adoption of scientific attitude 
dimension had five items with one item had a loading 
factor < 0.30, therefore the item must be dropped out 
was item 49, then the CFA was tested with four items 
that produced a loading factor > 0.30, means that there 
were no invalid items and had Construct Reliability (CR) 
0.72 and Average Variance Extracted (AVE) 0.39 that 
had a good reliability value. Eighth was social 
implications of  science dimension had four items with a 
loading factor > 0.30, means that there were no invalid 
items and had Construct Reliability (CR) 0.70 and 
Average Variance Extracted (AVE) 0.38 that had a good 
reliability value. Therefore, the results of the 
Confirmatory Factor Analysis (CFA) test on each 
dimension produce 37 valid and reliable items. 
Afterward, the model fit index or model probability test 
as follows:

 
Table 9. Model FIt 
Dimension Chi-Square < 2df RMSEA  0.08 GFI  0.90 AGFI  0.90 TLI  0.90 CFI  0.90 

KBR 0.00 0.00  0.00 0.00 0.00 0.00 
MTV 220.05 0.11 0.94 0.89 0.85 0.90 
PDL 117.73 0.10 0.96 0.92 0.87 0.92 
KJL 22.61 0.09 0.99 0.95 0.91 0.97 
SPI 0.00 0.00  0.00 0.00  0.00 0.00 
KDP 712.43 0.18 0.86 0.74 0.76 0.83 
ASI 38.54 0.07 0.99 0.96 0.94 0.97 
ISS 54.07 0.15 0.98 0.88 0.82 0.94 
Instrument 7351.49 0.09 0.74 0.70 0.93 0.94 

Based on the table 9, found chi-square value was 

7351.49 > 2df, RMSEA was 0.094  0.08, GFI was 0.74 

 0.90 and AGFI was 0.70  0.90 had not fit of the model. 

However, TLI value was 0.93  0.90 and CFI value was 

0.94  0.90 had fit of the model, therefore the test could 

be fulfilled. In line with Widarjono (2010), the model that 
state to be feasible if one of the model fit test method is 
fill. The model fit was presented in the research to 
provide information for these statistical results are 
influenced through a large sample size (Antonietti et al., 
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2023). The data supports the hypothetical model based 
on the eight dimensions that have been developed. 

 
Analisis Rasch 

Rasch analysis is the further analysis from the 
developing instrument with prerequisite analysis test 
Rasch modelling that consist of unidimensional, 
monotonization, and item fit (DiStefano & Morgan, 
2010). The result of unidimensional can be seen in table 
10. 

 
Table 10. Unidimensional 

Variance Unexplned variance 
Raw variance explain by 

measures  

1 6.00% 

36.60% 
2 4.60% 
3 3.80% 
4 3.00% 
5 2.90% 

 
The results from table 10 was the raw variance 

explained by measures had a value 36.6%, means that it 
was acceptable to fulfill unidimensional requirements 
(Sulsilah et al., 2023). The unexplained variance value 
were 6.0%, 4.6%, 3.8%, 3.0% and 2.9%. Unidimension 
items in the instrument at the variance 1st was good, at 

the variance 2st, 3st, and 4st, were very good, the variance 
5st was excellent, means it able to fulfill the Rasch 
modelling ideal (Fisher, 2007). Thus, the empirical 
instrument was unidimensional and was able to 
established construct validity. It can be seen from each 
indicator that it can only be explained by one underlying 
construct (Hair et al., 2018). 

Monotonization is the assumption of monotone 
demonstrating that the probability of maintenance an 
item had increase along with improving the quality level 
(Giguère et al., 2023). The scale of frequency from five 
categories of response: Always (5), Often (4), Sometimes 
(3), Seldom (2), and Never (1), in the table 11 as follow: 

 
Table 11. Scale of Monotone 

Category Observed Average Andrich Threshold  

1 0.44 NONE 

2 0.51 -1.03 

3 0.88 -1.01 

4 1.37 1.09 

5 2.23 0.95 

 
The result of rating scale analysis demonstrated 

that there was an increased value on observed average 
from negative to positive (Andrich, 2011). Logit value 
from 0. 44 for scale 1 (never) to 2.23 for scale 5 (always). 
Increasing logit value monotonically means the 
respondents able to distinguished the answer choices 

and selecting the answer based on the scale of five 
categories. 

Besides the Observed Average, the monotonization 
also observed from Andrich Threshold value that 
moved up from none value, to negative value, and then 
moved to the positive value sequentially. The increase 
must be a change of at least one logit from one category 
to another (Leyva, 2023). The result from Andrich 
Threshold none value move to -1.03, -1.01 and move to 
the positive value was 1.09, 0.95, means that the 
instrument option was valid, however the results in the 
table was not in sequence that means the instrument 
option should be simplified. 

Afterward, testing fit item from 37 items with eight 
dimensions on the instrument of emotional climate and 
attitude measurement on Science learning environment. 
The result of the statistic item found an item of N7 on 
collaboration dimension that had Outfit MNSQ criteria 
value was 1.69 > 1.5, means there was not fulfilled 
productive criteria to measuring and ZSTD value was 
7.4 > 2.00, means the data was not fit the model. From 
the three requisites, two requisites were MNSQ and 
ZSTD had not fulfilled the criteria, therefore there were 
no revision, then an item N7 must be dropped out. The 
item fit that arranged turn into 36 items from eight 
dimensions. This was the result of item N7 removal: 

 
Table 12. Statistic Item 

Item 
Outfit 

Pt. Measure Corr 
MNSQ ZSTD 

64 1.35 3.00 0.36 
59 1.12 1.20 0.43 
27 1.25 2.70 0.42 
8 1.31 3.70 0.45 
12 1.29 4.60 0.43 
10 1.22 3.40 0.44 
4 1.20 3.10 0.40 
56 1.06 0.60 0.44 
36 1.16 2.10 0.44 
28 1.08 1.00 0.43 
51 1.04 0.50 0.46 
52 1.15 2.20 0.50 
60 1.07 0.80 0.44 
32 1.04 0.60 0.51 
13 1.05 0.80 0.49 
14 1.03 0.50 0.45 
22 1.02 0.30 0.41 
20 0.78 -1.70 0.41 
24 0.90 -1.10 0.52 
42 0.99 -0.10 0.51 
15 0.98 -0.30 0.57 
40 0.92 -0.90 0.52 
39 0.92 -0.80 0.45 
63 0.53 -3.60 0.46 
19 0.98 -0.40 0.45 

55 0.85 -1.50 0.53 

23 0.69 -2.70 0.47 
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Item 
Outfit 

Pt. Measure Corr 
MNSQ ZSTD 

21 0.85 -1.50 0.43 
11 0.83 -2.30 0.57 
41 0.89 -1.50 0.53 
45 0.87 -2.10 0.59 
31 0.86 -2.50 0.55 
47 0.70 -4.10 0.60 
43 0.79 -3.70 0.61 
46 0.76 -2.40 0.46 
16 0.62 -6.10 0.66 

 
Based on the table 12, statistic item MisFit Order 

Instrument able to demonstrated from Outfit Mean 
Square (MNSQ) 0.5 – 1.5, Outfit Z-Standards (ZSTD) -
2.00 – 2.00 and Point Measure Correlation (Pt Mean 
Corr) 0.40 – 0.85. However, the item with ZSTD value 
was -2.00 – 2.00, it comes as the respondents that used > 

500. This was according to Idris et al. (2021) state that 
ZSTD value is significantly affected through the sample. 
If the sample is huge (N > 500), then ZSTD value more 
than 3 continuously, therefore the experts were not 
suggest to not using ZSTD. The result of item analysis 
was 36 had MNSQ 0.5 - 1.5 and Pt Mean Corr. 40 - 0.85, 
then the item was fit and appropriate therefore the item 
works well. Afterward, the data of fit also demonstrated 

from measure relative to item difficulty as follow: 
 

 

Figure 2. Item fit N15 
 

The data of fit which appropriate to Rasch model 
also able to seen from Expected score ICC chart through 
comparing the ideal model and the data. The chart above 
demonstrated one of the items with a red line indicating 
the ideal Rasch model, meanwhile the blue line and dot 
(x) indicating the data obtained. The chart on N15 
demonstrate that the data with the blue line was not 
much different from the ideal Rasch data model, which 

means that the data were appropriate to the Rasch ideal 
model. 

Analysis of difficulty item also able to seen from the 
logit item value for item N12 on the motivation 
dimension with the statement "My class atmosphere is 
not conducive when science learning" had a logit value 
+1.27 indicating the item was very hard for respondents, 
meanwhile N63 on the implications of social science 
dimension with the item statement "Science practicum is 
only wasting time" had a logit value -1.38 was the easiest 
item. Analysis of item statements on item measure 
contains information of the mean value and standard 
deviation (SD), therefore the item levels could be 
collected. The mean value was 0.0 logit and the SD was 
0.62 logit on the scale items of five response categories. 
Mean value 0.0 logit + SD 0.62 logit = + 0.62 logit (limit 
group of items with hard level); item difficulty level > 
1.24 logit (limit group of item with very hard level); then 
if mean was 0.0 logit - SD 0.62 logit = - 0.62 logit (limit 
group of item with moderate level); item difficulty level 
-0.62 logit to -1.24 logit (limit group of items with easy 
level); item difficulty level < 1.24 logit (limit group of 
items with very easy level). Here's the item difficulty 
map. 

 

 

Figure 3. Wright maps 
 

Afterward, Person Fit was conducted to fulfill the 
requirement for Rasch analysis, as a reliable student 
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response based on the student's ability level, as well as 
to meet the standard of reasonableness in responding to 
statements in the instrument (Bond & Fox, 2015; Smith, 
1986), refers to the appropriate Person from the Outfit 
Mean Square (MNSQ) 0.5-1.5, and Point Measure 
Correlation 0.40 - 0.85, however the Outfit Z Standard 
Estimate (ZSTD) was not used since the respondents > 
500 students. The results from 1,067 person was acquired 
589 person fit. Then the person analysis conducted to 
acquire the data on respondents with high ability and 
low ability in answering items. It able to be seen that the 
higher logit values in the Person measure represent 
better "ability", meanwhile the higher item represent 
items that the more difficult to support (Balparda et al., 
2020). The result demonstrated that respondents with 
the lowest ability were 791 respondents, and 
respondents with the highest ability were 410 
respondents. Collecting mean value was 1.70 logit and 
SD was 0.86 logit. Classification of students' ability 
which the mean 1.70 logit + SD 0.86 logit = +2.56 logit 
(student response level with moderate level); from +2.56 
to +3.42 logit (student response level with high level); 
score level > +3.42 logit (student response level with 
very high level); whereas if mean value was 1.70 logit – 
SD 0.86 logit = +0.84 logit (student response level with 
moderate level); from +0.84 logit to -0.02 logit (student 
response level with low level); score level < -0.02 
(student response level with very low level).   

The validity of the instrument from 589 
respondents with 36 items able to be seen in the table of 
summary statistic from Winstep version 4.0.1 for Rasch 
analysis to provide information of the index of reliability 
instrument as an illustration of the instrument quality as 
follows: 

 

Table 13. Summary Statistic 
Statistic Result 

Person reliability 0.88 
Item reliability 0.99 
Person Separation 2.76 
Item Separation 10.24 
alpha Cronbach  0.92 
Standard Error 0.05–0.09 
P.SD 0.62 
S.SD 0.63 

 
Person reliability and item reliability, the index of the 

person reliability value was 0.88 and the index of item 
reliability value was 0.99, means the consistency of the 
answers from respondents was good with better quality 
of the item reliability. In addition, the Cronbach's alpha 
value reflects the interaction between items and persons 
with value more than 0.90 (Muslihin et al., 2022). The 
Cronbach's alpha resulted was 0.92, means that the 
interaction between persons and items was excellent. 

Person and item separation index, is the estimation of 
the instrument to distinguish among student abilities. 
The results were the person separation value was 2.76 
and the separation item value was 10.24 which provide 
information that the student separation criteria support 
a reliable instrument. In line with Boone et al. (2017) that 
value of index separation range from 0 to unlimited, and 
the higher values indicate better separation. 

Precision of measurement, is the level of reliability of 
the instrument to draw conclusions. According to 
(Perera et al., 2018) the standard error in a good 
instrument is less than 0.5. The result demonstrated that 
range of the standard error was 0.05-0.09, thus indicating 
reliable and good accuracy in measurement. 

Item calibration, IRT modelling process to see the 
balance of the scale on the item. Items are sorted and 
scaled allowing to the level of difficulty. The more 
difficult the log value above zero, the items log zero in 
an average difficulty level, and the easier the log value 
below zero, the items log zero in an easy level (Perera et 
al., 2018). The result demonstrated that the person 
standard deviation (P.SD) was 0.62 logit and the 
statistics standard deviation (S.SD) was 0.63 logit, the 
item scale ranges from -1.38 to 1.27. Then the item 
calibration within the range of two SD, with the sum of 
the two SDs were 0.62 logit + 0.63 logit = 1.25 logit. Thus 
the instrument indicated that there were no item misfit 
in the instrument. 

Additional thing that requires to be understood 
from the output, is the test information function on the 
scale of five response categories. The following picture 
of the information function in this research. 

 

 
Figure 4. Information curve 

 

The information function shows the information of 
measurement that found from the instrument. 
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According to Embretson et al. (2000) the information 
curve should be the form of a "plateau" is obtain a higher 
amount of information on a wider range. The X-axis 
showed the level of ability to answer statements on the 
instrument, and the Y-axis showed the value of the 
information function (Adi et al., 2022). Based on the 
information curve above, the function obtained was 
relatively high, therefore the control of the items on the 
instrument providing a lot of information. 
 

Conclusion  

 
Based on the results of the research the 

development of instrument of emotional climate and 
attitude measurement on science learning environment, 
found Confirmatory Factor Analysis (CFA) 37 items are 
valid the criteria in reliability category. Furthermore, the 
Rasch analysis shows the instrument is valid. The results 
from 36 items have five items level of difficulty are, very 
hard, hard, medium, easy and very easy. Person abilities 
are also clustered into five levels are very high, high, 
moderate, low and very low. Besides that, shows that the 
reliability instrument results is reliability. In addition, 
this is shows that the instrument is acceptable.  
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