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ABSTRACT 

This research aimed to develop a test instrument in identifying misconceptions of three tier skills in junior high 

school science learning.. This study used instrument development model by Mardapi. The data method used a 

three tier misconception diagnostic test via Google Form. The research was conducted at SMPN 1 Kepung, SMPN 

2 Kepung, and SMPN 2 Pare Kediri, East Java, involving 99 students of class VII IPA program. Analysis of the 

content validity used the Aiken V. The dichotomous item analysis used the 1-parameter Logistic Model (1 PL) or 

Rasch model. The instrument developed to identify misconceptions with three tier is declared valid and suitable 

for use. The diagnostic misconception instrument assisted by Google Form has met the expert validation with high 

validity. 10 items were developed, item 1 has a low difficulty level, so the item is too easy and not good to use in 

item number 2. While the other 9 items have a good difficulty level and can be used. The 10 items developed, the 

highest misconception was item number 1. 
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1. INTRODUCTION 

The 21st century, modernization and globalization 

are increasingly developing, causing many changes to 

influence human life. There is a very high influence on 

the development of technology and information that 

has influenced human life, both in the fields of 

economy, politics, art, culture, and even in the world 

of education. The development of technology and 

information today cannot be avoided, because the 

development of technology and information develop 

in line with the advancement of science [1]. It is hoped 

that the world of education in Indonesia will be able to 

face this change. Since mid-March, Indonesia has 

reportedly been affected by the corona virus pandemic, 

known as COVID-19 [2]. COVID-19 can strike every 

individual with a very fast chain of transmission. The 

impact of this pandemic is expected to be long lasting 

[3]. The government's way of minimizing the impact 

in terms of the education sector is by implementing 

online or online learning [4]. Technology is one of the 

facilitators who help facilitate the world of education. 

Learning outcomes are strongly influenced by several 

aspects. One important aspect is assessment [5] [6]. 

The advent of computers in educational 

assessments has led to a comprehensive shift from 

paper-pencil based assessments to assessments 

administered on computers [7] [8]. Most of the 

assessment processes carried out so far are still 

conventional in nature, namely using paper (paper-

based tests. Tests using paper are less practical in their 

use. The assessment process cannot be done in real 

time, students cannot know the test results directly and 

quickly, so Students' understanding of concepts cannot 

be immediately detected.The teacher also experiences 

difficulties in correcting answers and providing 

feedback to each student [9].  

The use of a mobile phone or computer as a 

medium for conducting tests is an effort to familiarize 

students with technology interaction. The use of 

electronic tests has spread rapidly in recent years. 

Electronic-based testing offers direct scoring and 

feedback, and facilitates the use of individual testing 
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methods [10]. Computer-assisted tests can streamline 

teacher assessment time, and are able to diagnose 

student learning difficulties quickly and accurately 

based on completeness of indicators [11] With its 

various advantages, electronic assessment can be a 

medium in facilitating a more effective evaluation 

process. 

One of the problems that are often encountered in 

the world of education and included in science 

learning is misconception [12] [13]. Misconceptions 

stem from false initial prejudice and naive beliefs [14]. 

Misconceptions develop from the wrong interpretation 

of students or errors occur in teachers in transmitting 

knowledge to students [15]. Misconceptions become a 

barrier for students when trying to understand the 

concepts of Natural Science (IPA) and can 

consistently affect the effectiveness of the learning 

process [16] [17]. 

Misconceptions that occur in students can be 

detected and overcome by conducting tests. It tests the 

diagnosis of student misconceptions in an accurate 

manner, helping teachers to design, improve teaching 

and develop effective learning strategies [18] [19]. 

Diagnostic tests are used to determine student 

weaknesses and as a basis for providing treatment to 

overcome student difficulties in learning something 

[20]. The results of diagnostic tests can be used as a 

reference for the implementation of learning according 

to students' abilities, including learning difficulties 

experienced [17].  

There are various types of diagnostic tests, 

including: using semi-structured interviews, multiple 

choice tests, essay, teststwo-tier multiplen choice tests 

and three-tier multiple choice tests. Each form of 

diagnostic test has its own advantages and 

disadvantages [21]. The multiple choice test is three 

tier more effective because it is equipped with a 

confidence level scale to measure the level of 

confidence in the answers and reasons selected for one 

question [22]. 

Table 1. Interpretation of the results of the diagnosis 

of three tier misconceptions [23] 

Category Combination of Answers 

Answer Reason Confidence 

Miscconeption False Correct Sure 

False False Sure 

Correct False Sure 

 

2. RESEARCH METHOD 

This type of development research used in this 

study aims to develop a test instrument to identify 

misconceptions in science learning skills in junior high 

school. This study uses an instrument development 

model by Mardapi [24]. This research was conducted 

at SMPN 1 Kepung, SMPN 2 Kepung, and SMPN 2 

Pare Kediri East Java as many as 33 students for each 

school in grade VII students. 

The development of the instrument follows the 

following steps: 1. The stage of making the instrument 

includes: (1) determining the objectives of the test, (2) 

determining the competencies to be tested, (3) 

determining the materials to be tested, (4) preparing 

the tests, (5) compile tests according to digital literacy 

indicators; 2. The test analysis phase includes: (1) 

validating the items, (2) developing the test items. The 

testing phase of this test includes: (1) determining the 

test subject, (2) conducting the trial, (3) analyzing the 

results of the trial. 

The expert's assessment of the validity of the 

instrument was analyzed using the Aiken validation 

index. Aiken validation aims to measure the extent to 

which the items in the instrument meet the specific 

objectives of the preparation of test items [25]. 

𝑉 =
∑ 𝑠

𝑛 (𝑐−1)
                                    (1) 

In which V is an index of expert agreement 

regarding the validity of the items. s is the number 

given by an expert minus the lowest validity rating. 

There are many experts. c is the highest validity score. 

Interpretation of the value of V, if the value of V is less 

than 0.4 it means that the validity is low, if the value 

is between 0.4-0.8 it is said that the validity is medium, 

and if it is more than 0.8 then the validity is high [25]. 

Analysis of dichotomous items was carried out 

using the 1 Parameter Logistic Model (1 PL) or the 

Rasch Model. This model only has one item parameter 

to show the characteristics of the item, namely the item 

difficulty level parameter [25]. The specific sample 

sizes for the 1 PL model range from 30-300. Item 

analysis was performed using the QUEST program. 

The item analysis carried out included model fit, item 

reliability, and item difficulty level. 

3. RESULTS AND DISCUSSION 

3.1. Test Development Results 

The test instrument was developed based on the 

analysis of the three-tier aspects, indicators and 

criteria. The specification of the assessment 
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instrument in the form of a multiple choice test refers 

to the science learning material indicators. A total of 

10 graded questions assisted by Google form were 

given to students and worked independently.  

Students can directly access the Google Form 

website that has been provided through a digital device 

(mobile phone or laptop) that is connected to the 

internet. Students can immediately provide answers on 

the form that has been given. All responses and 

answers will be stored quickly and the teacher can 

easily find out the answers given by students. The use 

of Google Forms can also be set by giving the 

processing time so that when the time limit is up, the 

Google Form is automatically closed and students can 

no longer work on it. Google forms can also be a 

medium for students to get used to interacting with 

technology. 

3.2. The Validation of Items Result 

Validity testing is used to show how accurate the 

instrument is. The validity test shows the level of test 

accuracy in measuring the target to be measured [26]. 

At the instrument assessment stage, the content 

validity or content validity test was carried out. 

Content validity relates to the ability of the assessment 

tool to measure the content it should be. Evaluation of 

content validity using the Aiken validation index for 

each item. 

There are 10 multilevel multiple choice items 

validated by experts. Assessment of the three tier 

misconception diagnostic test instrument was 

reviewed based on the suitability of the test with 

indicators, construction, and language. Three aspects 

(substance, construct, and language) determine 

whether a science learning achievement test is good or 

not. The substance aspect must represent the 

competence to be assessed, the construction aspect 

must meet the technical requirements according to the 

type of instrument used, and the language aspects used 

must be good, correct and communicative following 

the level of development of students [27]. Each test 

item is assessed based on three aspects of the 

assessment. The results of item validation can be seen 

in Table 2. 

In accordance with the provisions of the Aiken V 

index, the results of the evaluation of all validities by 

5 experts on 10 items have high validity. Valid  

instruments influence data or information collected 

in the field [28]. The content validity based on Aiken's 

V was said to be good with a value of more than 0.80 

[29]. The validity values of Aiken ranging from items 

1 to 10 are in the range 0.9 to 1. This means that all 

items have good content validity so that each item of 

the instrument is declared fit for use. 

3.3 Test Results 

3.3.1 Goodnes fit 

Goodnes fit testing is carried out on the whole test 

or on each item. In Rasch analysis, the fit item quality 

model with the shortened item fit model [30]. It is 

determined that an item or test is declared fit with the 

model in the INFIT MNSQ range range from 0.77 to 

1.30 and using INFIT t with a limit of -2.0 to 2.0, it is 

obtained items that correspond to the goodness of fit 

[25]. The assumption of validity in the Rasch model 

refers to INFIT MNSQ with a value ranging from 0.6 

to 1.21 and OUTFIT MNSQ with a value of 0.11 to 

1.17 [31]. Table 3 shows the estimated value of INFIT 

MNSQ of 0.99 with INFIT t 0.15 and OUTFIT MNSQ 

with an estimated value of 1.12 with INFIT t 0.56. The 

results showed that the overall fit test was used to 

measure students' diagnostic misconception skills. 

 

Figure 1 The level of difficulty item 

Figure 1 also shown the reliability estimates with a 

value of 0.93. Reliability is one of the requirements for 

the instrument to be said to be feasible and can be used 

for measurements in field trials [23]. Reliability is 

adequate. The instrument has sufficient strength and 

reliability because it consists of items that have a high 

information function [27].  

3.3.2 Difficulty levels of items 

The difficulty level or difficulty on each item can 

be seen in the difficulty level index of the Quest 

software output shown in Figure 3. 

Figure 3 shows the results of dividing the questions 

with difficulty levels ranging from easy questions to 

difficult questions. Items with a difficulty level of -

2.00 indicate that the item is very easy, while items 

with a difficulty level of 2.00 indicate that the item is 
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very difficult [32]. Item 3 has a difficulty approaching 

+2 which means it has a high difficulty level. Problems 

1, 4, 5, 7, 8 9, and 10 approach 0 means that the 

question has a difficulty level of 2 close to -2 

indicating that it has an easy difficulty level. 

Item is said to be good if the difficulty level is 

between -2 and 2 (-2 ≤ b ≤ 2) [25]. Item 2 has a very 

low difficulty level of -2.1 and 6 so the item is too easy 

and not good to use. At 1, 4, 5, 7, 8 9, and 10 because 

it has a difficulty level between -2 and 2, the item is 

said to be good and usable. 

Based on the test results from Google Form, it can 

be identified that there are still many students who 

experience misconceptions on temperature and heat 

material. Students' answers with the highest 

percentage of misconceptions are shown in the 

indicator explaining the effect of heat absorbed by 

objects on temperature changes. In item 1 with 

cognitive domain C1, category of easy question. 

Students experience misconceptions is 56.4% in the 

first stage, for the reason level is 48.5%, and for the 

confidence level of 94.9% of students who answered 

confidently, because the students chose the wrong 

answer but gave the right reason with a confident level 

of confidence, this is because the student still not fully 

understand that when heating water continuously, the 

water temperature remains. 

Table 2. Results of item analysis expert judgment 

assessment instrument 

 

Table 3. Goodnes fit and reliability analysis results 

No. Parameter Item 

Estimates 

Case 

Estimates 

1. INFIT 

MNSQ 

0.99 ± 0.15 0.09 ± 0.33 

No. Parameter Item 

Estimates 

Case 

Estimates 

2. OUTFIT 

MNSQ 

1.12  ± 0.56 1.12 ± 0.87 

3. Reliability 

estimates 

0.93  

4. CONCLUSION 

The test instrument was developed based on the 

analysis of the three-tier aspects, indicators and 

criteria. The specification of the assessment 

instrument be in the form of a multilevel multiple 

choice test refers with the science learning material 

indicators. A total of 10 Google form-assisted 

questions were given to students. The instrument 

developed to identify student misconceptions was 

declared valid and fit for use. The number of 10 items 

developed, item 1 has a very low difficulty level so 

that the item is too easy and not good to use in question 

number 2. While the other 9 items have a difficulty 

level between -2 and 2 which are categorized as good 

and usable. Of the 10 questions given the highest 

misconception occurred in item number 1.  
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