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 This study aims to report the development an instrument that is standardized 
(reviewed by validity, reliability, and difficulty index) to detect science 
misconception in an elementary school teacher. This study used a 4-D model; 
defining, designing, developing, and disseminating. First, it was prepared with 47 
opened-ended questions, and then it was validated by two experts (Physics and 
Biology) to find out content validity value and inter-rater reliability. The next stage 
was arranged an empirical test to 103 elementary school teachers in Surakarta, 
Indonesia by stratified purposive sampling. The data were analyzed using content 
validity formula, a measure of Agreement Kappa, Pearson’s Correlation, 
Cronbach’s alpha, and difficulty index. The result of this study indicated that there 
were 22 valid items. It can be concluded that this instrument is worthy to be used 
to detect the science misconception of an elementary school teacher. 
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INTRODUCTION 

Based on Republic of Indonesia Constitution Number 14 Year 2005 concerning Teacher 
and Lecturer is mentioned that elementary school teacher must have four competencies; 
personality, social, pedagogy, and professional. These professional competences can be 
seen by the concept’s mastery of five lessons, one of them is Science. Science is a 
collection of facts, concept, law, and theory that is found by systematic process, with 
developing supported scientific behavior (Chiappeta & Koballa, 2010). Science is a way 
of knowing or the values and beliefs inherent to the development of scientific 
knowledge (Liu & Lederman, 2007). 

In the 2013 curriculum which refers to Minister of Education and Culture Regulation 
Number 37 year 2018 concerning Content Standard, the scope of elementary school 
science covers: 1) living being and the process of living, they are human, animals, plants 
and the interaction to the environment, also health; 2) materials, nature and the function 
that covers: liquid, solid and gas; 3) energy and its changes covers: force, sound, heat, 
magnetic, electricity, light and simple appliances; and 4) earth and universe covers: soil, 
earth, solar system, and any other outer space things. Many concepts in this material 
must be mastered by elementary school teacher. If the teacher not masters those 
concepts, it will create misconception. Misconception is a condition that shows 
differentiation on a person conceptual idea with scientific consensus that is accepted in 
general (Galvin & Simmie, 2015). Misconception definition also refers to incomplete 
misconception or simple on scientific concept that is disclosed by many students 
(Vosniadou, 2013). Misconception must be solved, because misconception has negative 
effect in the learning process (Aydin, 2012). Misconception also a big obstacle in 
learning Science (Suliyanah, Putri, & Rohmawati, 2018), because the Science concepts 
also underlies the concept understanding for the next stage (Nakhleh, 1992). 

Just like a student, elementary school teacher can also experience misconception 
(Burgoon, Heddle, & Duran, 2010). The teacher that experience misconception will 
become the main cause to the student misconception. When this is not corrected, the 
misconception that is experienced by the elementary students becomes something that is 
difficult to be straighten and will be brought to the higher level (Kucukozer, 2009). 
Misconceptions can often pose strong barriers to understanding physics and many of 
them are detrimental to learning (Clement, Brown & Zietsman, 1989). Misconceptions 
can be the main source of learning problems at school if they are not detected and 
clarified immediately. Science misconception is a very significant problem at each level 
of education (Kumanda, 2015), especially at elementary school level. It is because 
elementary school is the most basic education. Misconception at the elementary school 
would bring to the next level. According to Tekkaya (2002), misconceptions will also 
adversely affect subsequent learning. The need to detect natural science subject 
misconceptions in elementary schools is essential, especially for elementary school 
teachers. 

An effort to detect a misconception to elementary school teacher is really important to 
be done, because a teacher is considered as a people who gives a basic concept. This 
urgency is strengthened because a science misconception will give bad impact 
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significantly give effect to student’s achievement (Ameyaw & Sarpong, 2011). 
Therefore, it is very important to detect Science misconception of elementary school 
teacher. This is the same to what is recommended by Ilyas (2018) to conduct this study  
especially in certain material, for example static electricity (Ersoy & Dilber, 2014). 

To detect whether there is misconception, it can used diagnostic test, which is the test 
that is used to find out limitation of a student so the result can be used as base to give 
follow up in the form of proper treatment and suitable with the limitation that is lied in a 
student (Ministry of National Education, 2007). Several experiments to detect 
misconceptions have been carried out previously with varied types of diagnostic tests. 
Some of them namely; the detection of elementary school teacher candidates on a 
concept of the nature of matter and its change of being using a five-tier diagnostic test, 
with multiple choice tests and reasons open (Shahdan, 2018); identification of 
misconceptions in elementary school teachers in various concepts on physical and 
chemical material using multiple choice questions (Lawrenz, 1986); identification of 
misconceptions in prospective elementary school teachers about the state of the material, 
using an open ended question (Tatar, 2011); Identification of misconception of 
elementary school teacher education students in five-tier diagnostic tests (Bayuni, T.C, 
et all, 2018); identifying the chemical concept to elementary school teacher with open-
ended question (Papageorgiou and Sakka, 2000); identify misconceptions in elementary 
school students using concept maps on Chemical concept material (Sindelkova, M, 
2015); identify misconceptions in elementary school teacher candidates on concepts 
differences among solid, liquid and gaseous states of matter using the open-ended 
question (Tatar, E, 2011). 

The study about misconception of elementary school teacher is still limited. Some of it 
detects the misconception in force and motion material using instrument of Force 
Concept Inventory (Gabunilas, 2017). The instrument  in the form of open ended 
questions is used to detect sound material (Kucukozer, 2009); the instrument in the form 
of objective explanation, is used to detect misconception on photosynthesis material, 
density concept, pressure and air expansion, motion force concept, electrical stream, and 
sky object movement (Laksana, 2014). This kind of instrument is also used to detect the 
concept of pulling and pushing force, gravitation force, friction, magnetic force, simple 
appliance, the mass of earth thing, and nature of light (Pujayanto, 2012). The instrument 
in the form of conceptual question formed in two-level multiple-choice is used to detect 
misconception on force and motion material (Narjaikaew, 2013). It shows that efforts to 
detect misconceptions in elementary school teachers are still limited, and then need to be 
implemented in other concepts using appropriate diagnostic tools.   

Some kind of diagnostic test that is used has weakness and strength. For the multiple-
choice followed by explanation, can minimize guessing answer, and can determine the 
type error or the problem. The multiple-choice diagnostic test followed by an 
explanation is not appropriate for detecting misconceptions for elementary school 
teachers. It is because the type of multiple-choice tests still tends to be in the low order 
thinking such as remembering, understanding, and implementing the Bloom taxonomy. 
This is in line with the statement of Wilkie et all (2015) that multiple choice questions 
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are often regarded as simple concrete knowledge, as in the realm of knowledge and 
understanding. The availability of these answer choices tends to provide opportunities 
for guessing, and the reasons for choosing these answers are not explained rationally, 
but tend to be the origin of answering (Quaigrain & Arhin, 2017). So, understanding the 
concepts that will be explored from this instrument does not appear. Actually, many 
diagnostic questions have been developed about the type of reason multiple choice that 
effectively detects misconceptions for students (Pratiwi, HY, 2016). This present study 
is not for students but for teachers. 

Test in the form of question and brief answer can apprehend complete information, even 
though it has difficulty in analyzing. But the two-level multiple-choice test is the 
question that is low-ordered-thinking, there still has possibility to guess (Adodo, 2013). 
The strength of the open-ended question is that they have practicability as an advantage 
to them. They are ideal for assessing how well is the students can summarize, 
hypothesize, finding relations & applying known procedures to new a situation. This 
kind of test assesses critical thinking skill or higher order thinking (Kurdi, 2015). Open 
ended question is better for achievement test that has complex relation with the concept 
application, problem analysis, or decision evaluation, so this explanation test can also be 
used for diagnostic test that has complex relation concept application, problem analysis, 
or decision evaluation (Walstad, 2006). This characteristic of the test is suitable for 
evaluation tool of learning process that is done by elementary school teacher so it 
becomes the activity that is dynamic and innovative that fit the protégé needs.    

Based on the previous study about many Science concepts in other material that is not 
detected yet, it needs the development of instrument to detect misconception in the form 
of open-ended question. With the open-ended question instrument to detect science 
misconceptions in elementary school teachers, elementary teachers can share all 
concepts and concept application, problem analysis or decision evaluation, so all 
information can be apprehended also the error source can be found. The aim of this 
study is to reported the development of instrument to detect science misconception in 
elementary school teachers in form of open-ended questions. Then it will be obtained 
better instrument when considered by its validity, reliability, and difficulty index.  

CONTEXT AND REVIEW OF LITERATURE 

Misconception 

Misconception shows the difference between pre-conception and scientific conception. 
Misconception refers to a concept that incompatible with scientific understanding (Berg, 
1991). Science misconceptions occur a lot, because science contains many concepts. 
Not only in students, teachers can also experience the science of misconceptions and 
thinking of students as a result of these conditions (Pine et al., 2010). So that it can be 
said, one of the causes of misconception in students is the teacher. For teachers who do 
not master the concept, they need to be helped to learn so that they understand the 
concept correctly. Misconception is difficult to correct. With a good lecture method, 
misconceptions cannot be eliminated or avoided. Misconceptions are stable and 
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permanent, and become an obstacle in understanding scientific perspectives. Thus, it is 
important to consider how to truly uncover misconceptions.  

Science Curriculum in Elementary School 

Science in elementary school is a subject of learning that is thematically integrated. That 
is, science is taught along with the content of other lessons in one particular theme. As 
set out in the Minister of Education and Culture Number 37 year 2018 concerning 
Standard Content, the minimum competencies that must be mastered by students in 
elementary school are understanding factual knowledge by observing and asking 
questions based on their curiosity about themselves, God's creatures and activities, and 
objects found at home, at school and at the playground. To achieve this minimal 
competency, it is necessary to further elaborate on some basic competencies that are 
spread over the scope: 1) living and the process of living, 2) materials, nature and the 
function, 3) energy and its changes covers, and 4) earth and universe. 

Factual knowledge is knowledge of specific, detailed, and elementary facts that can be 
captured by senses through the process of seeing, hearing, reading, or feeling. Thus, 
elementary school students need to be facilitated with something concrete in order to 
help understand the knowledge. In line with Piaget's learning theory, elementary school 
children (ages 7 to 12 years) have the main characteristics: student knowledge is built 
through the use of physical objects and real experiences; failed to build knowledge with 
future prospects without direct experience (Awwad, 2013). 

METHOD 

Participants 

The sample was selected using stratified purposive sampling and was spread in several 
districts in Surakarta. The participants were 103 fourth-grade elementary school teachers 
from public (n=52) and private (n=51) schools, with perfect and good quality. The 
participant in this research has been certified by the Ministry of Education and Culture 
of Republic Indonesia.   

Framework Development 

The model of this study is procedural development, it is a descriptive study that shows 
the steps that should be followed to produce final product. This instrument development 
uses the 4-D model that is developed by Thiagarajan, Semmel and Semmel (1974), 
covers the step of defining, designing, developing and disseminating. 

Defining 

The first step in developing this instrument is defining, that is done in some stages. First, 
analyzing teacher characteristic that suit the instrument development design to detect 
misconception, that has relation with the primary competence in Science subjects of 4

th
 

grade in elementary school and competence achievement indicators that is arranged. The 
reason of the material choosing is based on position of integrated thematic Science 
subject, with minimum competence that must be achieved, so the instrument 
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arrangement is going to be easier to decide the competence achievement indicators that 
needs to be achieved. Second, beginning-ending analysis is done to develop 
misconception detection instrument based on literature that is used by experts in the 
previous study. Furthermore, it is also done by observing the condition in the field 
related to instrument forms of misconception detection and the urgency about why 
misconception on elementary school teacher should be detected.  Third, is the process of 
determining the purpose of the instrument development to detect science misconception 
in elementary school teachers in form of open-ended questions.  

Designing 

Second step in developing the instrument is construction designing each question. These 
steps are divided into three parts, the first one covers curriculum analysis process in 
Science subject in 4

th
 grade of elementary school. The studiers determine core 

competence, primary competence, and developing competence achievement indicator. 
The second is to describe answers criteria that is used to determine misconception or 
not, designing the beginning question, question script, and assessment rubric. The third 
is writing about question. Question is written in Indonesian. 

Developing 

The third step is the instrument developing that involving review by expert judgments. 
Content validity of the item is set by presenting the expert on physic and biology in 
elementary school. The expert is chosen based on the experience in education field and 
based on the study that they pursued. The main purpose of diagnostic instrument 
developing is explained by the experts before, then they were asked to review the truth 
of each question with purpose to all complete instrument.  

Specifically, experts were asked to review each item based on criteria: a) each item 
substance to core competence and competence achievement indicators; b) clear 
presentation of picture or diagram of each item; and c) language aspect in each question. 
The experts review each item by giving comment to the instrument and relevant or not-
relevant explanation in the validation sheet. Suggestions from the reviewer are used to 
fix the instrument. After it has fixed, this instrument is going to be tested. 

Disseminating 

This step was the application of the instrument developed wider. For example, for 
teachers in other schools or another area. The purpose of this dissemination is to find out 
the effectiveness of instruments in detecting misconceptions. 

Instrument 

Item Construction  

The question is developed based on the content that is occurred in the content standard 
2013 curriculum in elementary school of Science subject in 4

th
 grade. There are 8 

primary competences that are elaborated into two to three competence achievement 
indicators. Every indicator is elaborated into two to three questions. 
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Item Format 

First of all, instrument to detect science misconception consist of 47 question of essay 
test by answer criteria is the result of concepts analysis from the developing question. If 
the answer is led to misconception condition, it will be continued with the interview 
based on the answer. To make the process easy in arranging question, it would be better 
when the question grid is arranged. Table 1 is providing examples on item arrangement 
of one primary competences.  

Table 1 
Question Grids in the Instrument to Detect science Misconception 

 
Competence Achievement 

Indicators 
Question 

3.7. Applying the 
nature of light in 
the relation of 
visual sensory 

3.7.1. Concluding the 
nature of light in the 
relation of visual sensory 

1. Two same candle that is lit, the first candle is placed 
outside where the light is so bright. The second 
candle is placed in a dark room. Which light that will 
first reach to our eyes as the observer? 

Scoring Procedure 

To make it easy in giving score by teacher's response, then it is created an instruction in 
scoring. The giving score instruction is described in Table 2. 

Table 2 
Giving Score Instruction of Each Item 

Score 
5 4 3 2 1 

The concept 
appears and the 
explanation of the 
relation between 
concepts mostly 
suit the descriptor 

The concept appears 
and explanation of 
the relation between 
concepts in parts 
suit the descriptor 

The concepts 
appear and 
explanation of 
the relation 
between concepts 
is in fraction with 
the descriptor 

The concept 
appears and the 
explanation of the 
concepts relation 
is not match with 
the descriptor 

The concept 
does not appear 
and the 
explanation is 
not match with 
the descriptor 

Data Analysis 

This study was done to produce science misconception detection instrument that is valid 
and reliable. Valid has relation to validity, it is done by seeing the content validity index 
and validity between items. In this study, content validity can be seen through the 
agreement that used the expert agreement index that is suggested by Gregory (2004). 
This calculation is done by considering two categories that is very relevant and less 
relevant. The amount of expert agreement index is a comparison between the numbers 
of item that is considered very relevant by the two experts to all of the item number.  

Based on the criterion, the amount of Content Validity (CV) is calculated with this 
formula: 

CV =  

Where, A = the number of item that is considered very relevant by the two experts; B = 
the number of item that is considered very relevant by expert I, but Less relevant by 
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expert II; C = the number of item that is considered very relevant by expert II, but less 
relevant by expert I; and D = the number of item that is considered less relevant by 
expert I and II. 

The index is around 0 to 1. The criteria of an instrument it must has Content validity that 
is good if it has the index minimum of .70 (Gregory, 2004).  

After fulfilling CV index in the minimum of .70, the 47 item is tested to 8 teachers in 
empirical way to find out the validity of each items that is calculated by correlating in 
bivariate between question score with the total constructed score, with help of SPSS 23 
program. Item is valid when the correlation score is above .50.  

To find out the reliability, used inter-rater approval after the expert testing process was 
carried out. The inter-rater reliability processing used the SPSS 23. Reliability inter-
rater program was analyzed using coefficient Cohen’s Kappa in three categories. 
(Cohen, 1960):  

Kappa < 0.4 for poor; 0.4 < Kappa < 0.60 for fair; 0.60 Kappa < 0.75 for good; and 
Kappa > 0.75 for excellent categories. 

The criteria of the instrument must have an inter-rater reliability in a good category, with 
the Cohen coefficient value no less than 0.4. After the fulfillment of inter-rater 
reliability, is done by testing the question once to the 103 respondents. Cronbach’s alpha 
Reliability is calculated using statistic software SPSS 23. If the coefficient reliability is 
higher than α = .70, then the instrument will be accepted as high coefficient reliability 
(Ozdamar, 2013). To find out difficulty index, it is calculated by this formula: 

Difficulty Index =  

Where, MS(i)=the amount score of higher group; MW(i) = the amount score of lower 
group; N= the respondents; and m = maximum score of each question. 

With the classification: .81 to 1.00 (very easy); .61 to .80 (easy); .41 to .60 (medium); 
.21 to .40 (difficult); and .00 to .20 (very difficult) (Jandaghi, 2011). 

To determined the existence of misconception, it was grouped the level of understanding 
of the concept from Abraham by Marek (1986). It is divided in 3 categories: do not 
understanding, misconception and understanding. This is presented in Table 3. 
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Table 3 
Categories of Concept Understanding  

Category Understanding Level Criteria 

Do not 
understand 

 Do not respond 

 Do not understand 

 Do not answer 

 Answer “I do not know” 

 Repeat the question 

 Answering but not related to questions 

 Answering with unclear answer 

Misconception  Misconception 

 Partly understand 

 Answering with illogical explanations 

 The answers indicate the understanding of 
the concept but also show a misconception. 

Understand  Partly 
understand 

 Understand the 
concept 

 The answers indicate the partly concept 
understanding without any misconceptions 

 The answers show the fully concept 
understanding with all correct explanations  

FINDINGS  

Validity 

Content Validity 

In the beginning, it is developed 47 questions in the form of essay test, which is 
validated by physic and biology expert. The expert validates the compatibility between 
competence achievement indicators that is developed by primary competence, also 
validates compatibility of question to competence achievement indicator. Response by 
the experts says that in the developing instrument, there are 41 question that is 
considered relevant by the two experts, 6 questions that is considered relevant by expert 
II but less relevant by expert I, and there is no question that is very relevant by expert I 
but less relevant by expert II. The result is presented in the Table 4.  

Table 4 
Question Number Data with Criteria A, B, C, and D 

Question criteria Question number Total 

Relevant by both experts (A) 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 32, 33, 34, 35, 37, 
38, 39, 41, 42, 43, 44, 45, and 47. 

41 

Very relevant by expert I, but 
less relevant by expert II (B) 

 
̶ 

 
0 

Very relevant by expert II, but 

less relevant by expert I (C) 

 

̶ 

 

0 

Less relevant by both experts (D) 6, 19, 30, 36, 40, and 46 6 

Total  47 

The content validity (CV) index is obtained 0.87. After this, the instrument is done the 
empirical test. In this test, the teachers answer the question for 1.5 hours. The highest 
score is 5 and the lowest is 1 of each item. The score is used to calculate bivariate 
correlation value between each item score to the total score, by using SPSS program. 
Correlation value of each question is shown in the Table 5.  
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Table 5 
Validity Score of Each Question 

Question Pearson 

Correlation 

Explanation Question Pearson 

Correlation 

Explanation Question Pearson 

Correlation 

Explanation 

1 .074 Drop 17 .25 Drop 33 .687* Valid 

2 .603 Valid 18 -.264 Drop 34 .688* Valid 

3 .653 Valid 19 .327 Drop 35 .447 Drop 

4 .013 Drop 20 .622 Valid 36 .394 drop 

5 .648 Valid 21 .571 Valid 37 .422 Drop 

6 .421 Drop 22 .318 Drop 38 .662 Valid 

7 .841 Valid 23 .620 Valid 39 .685* Valid 

8 .440 Drop 24 .467 drop 40 .227 Drop 

9 .653 Valid 25 .077 Drop 41 .545 Valid 

10 .175 Drop 26 .536 Valid 42 .644 Valid 

11 .764* Valid 27 .106 Drop 43 .085 Drop 

12 .331 Drop 28 .274 Drop 44 .539 Valid 

13 .189 Drop 29 .666 Valid 45 .491 Drop 

14 .664 Valid 30 .556 Valid 46 .543 Valid 

15 .038 Drop 31 -.096 Drop 47 .387 drop 

16 .774* Valid 32 .224 Drop    

According to Table 5, 47 questions that is tested in empirical way, there are 22 
questions is valid, which means that the questions is able to measure something need to 
be measured (Nunnally, 1978), and 25 questions are invalid based on the minimum 
correlation value that is required (r>.05).  

Reliability 

Inter-rater reliability is obtained at 1.00. Inter-rater reliability from the results of 
calculations with SPSS 23 is shown in Table 6.  

Tabel 6 
Inter-Rater Reliability 
Symmetric Measures 

 Value 
Asymptotic 
Standardized Error 

Approximate  
Tb 

Approximate 
Significance 

Measure of 
Agreement 

Kappa 
1.000 .000 6.856 .000 

 N of Valid Cases 47    

The Cronbach’s alpha coefficient consistency is .902. The reliability test result used 
SPSS 23 program is shown in Table 7. 

Table 7 
Statistics Reliability 

Cronbach’s Alpha Cronbach’s Alpha based on Standardized Items Valid Item Total 

.895 .902 22 

Difficulty Index  

In this study, from 22 valid questions, there are 8 easy category, 8 medium category, and 
5 difficult category, with the difficulty index ranged from .27 to .89. There is 1 question 
considered as very easy, with the amount of difficulty index .93. So, this question must 
be fixed and modified to obtain the new better question that is good and acceptable. 
This distribution is shown in Figure 1. 
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Figure 1 
Difficulty Index of 22 Valid Questions 

According to 22 valid and reliable items, the following presents the teacher's response to 
one question that is analysed to determine that if the teacher is in misconception or not.  

 
Figure 2 
Analysis of Question Number 14 and Teacher’s Result 

From 22 items valid and reliable, choosed 20 items to detect elementary school 
teacher’s science misconceptions. The results are provided on Table 8. 

Table 8 
Summary of the Teacher’s Misconception in Science  

Question Science Concept Misconception (%) 

1 The eagle’s beak  35,72 
2 The working process of xylem phloem 85,75 
3 Cactus’s survive  78,57 
4 Mango plants survive  0 
5 Life cycles of Butterflies and cockroaches  35,72 
6 Concept about force. 71,43 
7 Gravitation of force  100 
8 Electric static 0 
9 Gravitation force in vacuum condition 100 
10 Renewable and non-renewable energy sources.  50 
11 Changes of the energy  35,71 

12 Difference about echo and resonance 35,72 
13 Low high and strong weak of the sound 88,23 
14 Light velocity  92,86 
15 Visibility an object.  71,43 
16 Light source 28,57 
17 Flat mirror shadow 64,28 
18 Natural resource that can be renewed.  0 
19 Concept 3R 28,57 
20 The effect of pesticide  7,43 
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Based on Table 8, the highest misconception is a concept of gravitation of force (100%), 
gravitation of force in vacuum condition (100%), and light velocity (92,86%). 

DISCUSSION 

The validity of an instrument can be identified through content and empirical analysis 
from the response data of each item in the instrument (Lissitz & Samuelsen, 2007). 
Therefore, to find out instrument validity that is developed in this study, is done in two 
steps, it is the content analysis and empirical test to find out the response of each item. 

CV index is around 0 to 1. CV coefficient that is closer to 0 has the meaning that 
agreement index from validator on the instrument item relevance with their indicators is 
getting lower. Otherwise, CV coefficient closer to 1 the agreement index from validator 
on the instrument item relevance with their indicators is getting higher. Content validity 
is related to the rational analysis of the domain to be measured to determine the 
representation of the instrument with the ability to be measured (Retnawati, 2016). In 
this study, it is obtained CV of .87 (closer to 1). It means that agreement index by 
validator is higher to the item that is in the instrument that suits the indicator that is 
developed. This thing shows that the instrument has the items that cover all content 
domains that need to be measured.  

This study also reviewed content validity aspect, because it needs to obtain qualified 
instrument, so when it is used to find out data about the misconception condition on 
elementary teacher also get the qualified data. It is the same to the statement that content 
validity is an important topic for the studier that needs quality in good measuring (Polit, 
Beck, & Owen, 2007). In measuring content validity, two experts on physic and biology 
education, involved in this study. Next, it needs to be tested in empirical way to receive 
validated data that is more valid. This is the same as Creswell (2012) that is clearly 
stated that how much is content validity index can be originated from the evidence 
during the empirical test and panel expert in the field of study to validate questionnaires.  

The inter-rater reliability is obtained at 1.00. It is shows that the reliability of the 
instrument developed is included in the special category. It was supported by the 
Cronbach’s alpha coefficient consistency is .902. It means that the 90,2% certainty of 
the consistency of the test items in approximately yielding the same result repeatedly. It 
shows that the test item is very reliable. This finding is supported by Ceniza and Cereno 
(2012) that state when reliability coefficient is around .81 to 1.0 it is indicated high 
reliability, .61 to .80 signified a moderate reliability, .41 to .60 signified a fair reliability, 
.10 to .40 signified a slight reliability, and less than .10 signified no reliability. This is 
the same as Ozdamar (2013) and Gelişli, Beisenbayeva, & Gumilyov (2017), if the 
reliability coefficient is higher than .70, it will be accepted as high reliability coefficient. 
It refers to Fraenkel and Wallen (2008) that is stated when instrument reliability is 
higher than .70, the sufficiency of this instrument will be owned (Thaneerananon, 2016). 
It can be concluded that detector instrument has very high reliability. 

Difficulty index is a percentage that gives data to some of the student who can answer 
correctly (Khoshaim & Rashid, 2016). Difficulty index has the strong effect to the 
variability test score even on the accuracy where the score test differentiates between 
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groups (Thorndike, Cunningham, Thorndike, & Hagen, 1991). Teacher’s answer 
response analysis to the question can be used to find out the quality of each item also the 
item quality in particular. If the difficulty index is around 20% to 90%, the question will 
be concluded as good and acceptable. Difficulty index is considered to be good when it 
is 40% to 60%. When the difficulty index is less than 20% (too difficult) and more than 
90% (too easy), it is not accepted criteria and need to be modified or fixed (Quaigrain & 
Arhin, 2017). It is the same to the statement, in this study, from 22 valid questions, there 
are 8 questions with easy category, 8 questions of medium category, and 5 difficult 
category question, with the difficulty index ranged from .27 to .89. There is 1 question 
considered as very easy, with the amount of difficulty index .93. This question that is 
considered as very easy category must be fixed and modified to obtain the new better 
question that is good and acceptable (difficulty index around 20% to 90%). 

Figure 2 presented about which light will first reach our eyes as an observer when there 
are two same candles lit at the same time. The first candle is placed outside which the 
light is so bright, the second candle is placed in the room that is dark/low light.  

The answer that makes sense according to scientific purpose is both of the candle lights 
will reach our eyes at the same time, no one is overtaking first. It is because the speed of 
light in atmosphere condition is the same. Environment factor (dark and bright) has no 
effect on the light velocity. It needs explanation to the rational reason that both lights 
have the same intensity. However, the teacher said that there is a difference light 
velocity in those two different places. It is the same as the study result of Bintoro et al. 
(2009) that states teacher is not completely understand that light velocity only 
determined by the medium density that is going through by the light. Teacher still 
assumes that the velocity of the candle light is effect by light intensity of the 
environment. This is the same as the study result that the distance light travels depends 
on day or night (Sampson, 2013). The lesser the intensity in the environment (low light), 
then the light travels quicker.  

The teacher’s answer reveals the concept of light that is relatable to the visual sensory 
(one of them is cornea), not the concept of light intensity and environment factor. It can 
be said that the teacher is not good enough in the analyzing the concept, so it can also be 
said that the teacher is not completely able to analyzing the problem through analysis of 
the concept relation. So, in making a decision, it is not accurate. Based on this data, it 
can be concluded that the teacher experience misconception. Based on the answer 
analysis, it can be seen that teacher has weakness in analyzing the concept in a problem. 
So, the policy maker such as the headmaster even educational service can determine the 
follow-up to handle that problem. The headmaster is a party that can directly provide 
solutions for teachers in their schools who experience misconceptions. However, there 
are higher authority than the principal, namely the head of the department both at the 
city and provincial level. They are expected to work together to reduce the 
misconception, so the quality of the teacher will improve. 
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CONCLUSION 

The finding of this study is proved that the development of science misconception 
detection instruments for elementary school teachers is valid and reliable in as many as 
22 questions. Content validity (CV) coefficient is in the amount of .87, Pearson 
Correlation is in the ranged of .54 to .84, inter-rater reliability is 1.00, and Cronbach’s 
alpha internal consistency coefficient is in the amount of .902. All items have difficulty 
index of .27 to .89. Therefore, this instrument can be used to detect science 
misconception, through the process of concept analyzing, problem analyzing, or 
decision evaluation.  

For the policy maker in the development of elementary teacher professionalism, the 
valid integrated instrument can be used to find out accurately, where it can reveal the 
weakness of the teacher in how the teacher understanding in Science material, so it can 
be decided the more effort on decreasing the weaknesses, for example through the 
scientific discussion or workshop that can reduce misconception. 
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