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Abstract 

 

Weaknesses and strengths of mastery of the material students in the learning process 

can be identified using diagnostic tests. This study aims to determine the 

appropriateness of the contents of the test instrument three tier multiple choice (3TMC) 

for students' misconceptions analysis. The method used is Research and Development 

(R&D) with a 4D model consisting of define, design, development and desemination. 

The analysis technique used is the content validity, content reliability, different power 

and difficulty level. Analysis of the content validity of the 3TMC test instrument uses 

the Aiken formula, the reliability test of the 3TMC test instrument uses Interclass 

Correlation Coefficient (ICC), while the difference power test and difficulty level use 

Anates. Content validation data was obtained from 5 validators consisting of 3 expert 

lecturers and 2 PPKn teachers. The results of expert validation of the 3TMC test 

instruments obtained 20 valid 3TMC items with 19 items having a value of v of 1.00, 1 

item with a value of v of 0.60 in item 14. The results of inter-rater reliability analysis 

showed an Alpha value of 0.938 with avalue Single Measures of 0.750 ≥ 0.5, so it can 

be seen that the rater agreed in providing an assessment with the criteria of High 

Reliability. Based on the results of the study it was found that the developed 3TMC test 

products are valid with little revision and are reliable for use, so that the 3TMC test 

instrument can be used for the analysis of students' misconceptions on PPKn subjects. 
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INTRODUCTION 

 

Citizenship education is a very important 

education for students and society in general. 

Citizenship education has the main components 

ofcivic knowledge,civic skillsandcivic disposition. 

The three components of citizenship according to 

Winarno (2013, p. 26) are closely related to the goal 

of personal formation of citizens. Thus, evaluation of 

learning becomes very important to be developed in 

the subjects of Pancasila Education and Citizenship. 

The results of the evaluation can be a guide for 

teachers to focus more attention on students who 

have not mastered the subject matter as well as to 

find out the learning difficulties of students. 

Learning difficulties for students one of them 

when students experience misconceptions. 

Misconception is an understanding of concepts 

contained in the minds of students that are contrary 

to scientific concepts, which are influenced by the 

experience of students (Hammer in Mubarak, 2016, 

p. 102). Teachers must be sensitive to 

misconceptions that occur in students, so that 

teachers are able to design effective learning 

processes to overcome these misconceptions, thus 

misconceptions must be identified so that action can 

be taken to help students replace them with more 

scientific concepts (Tuysuz, 2009). 

One way to identify misconceptions is to use a 

diagnostic test instrument that is given to students 

after the learning process is carried out. Diagnostic 

tests are used to determine which parts of a subject 

have weaknesses and provide tools to find the causes 

of these deficiencies and are used to find out the 

strengths and weaknesses of students in learning 

(Suwarto, 2013). Rusilowati (2015, p.2) revealed that 

diagnostic tests are tests that are used to find out the 

strengths and weaknesses of students when learning 

something, so the results can be used as a basis for 

giving follow up. 

Diagnostic test three-tier multiple choice is one 

type of diagnostic test that can be used to identify 

and measure the misconceptions on the learner. The 

three-tier test has three levels; the first level which 

includes a regular multiple choice test, the second 

level which is a multiple choice question that asks the 

reason, and the third level which is a scale that asks 

the level of student confidence for the answers given 

to the two questions above. Student answers for each 

item are considered correct when both the choices 

and the correct reasons are given with a high level of 

confidence. The three-tier test considered more 

accurate in capturing students' misconceptions, 

because they can detect a lack of knowledge 

percentage by using a level of trust (Gurel, D., K., 

Eryilmaz, A., & McDermott, L., C, 2015). In 

Pancasila and Citizenship Education subjects, the 

use of diagnostic tests can improve the mastery of 

PPKn subject matter with a score of 84.15 higher 

than the score of students who do not use diagnostic 

tests that is 72.35 (Wirasini, Rasyid, & Winarno, 

2017, p .464). 

This study aims to developinstrument design 

three-tier multiple choice a valid and reliableto 

identify the profile of students' misconceptions in 

PPKn class X SMK subjects. So, it can help PPKn 

teachers in revealing the profile of understanding of 

students at the vocational level. 

 

METHODS 

 

Study was conducted at SMK Negeri Moenadi 

and SMK Negeri 1 Bawen. This type of research is 

development research. The development model used 

is a 4-D model with a modification of the Tessmer 

formative research type. The development model 

used is a 4-D model consists of four stages: define, 

design, develop, and dissemination (Thiagarajan, 

Semmel, & Semmel, 1974, p.5). In the study of the 

use of the development model used is a 4-D model 

carried out to thestage develop. The stages of the 

research consisted of define in the form of needs 

analysis and literature study, thestage design in the 

form of developing a prototype of the diagnostic test 

instrument and thestage developing in the form of 

validation, product assessment and small-scale and 

large-scale product testing. The product produced in 

this study is atest instrument three tier multiple 

choice to identify the profile of students' 
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misconceptions on national integration material in 

the frame of Bhineka Tunggal Ika. 

The research subjects in this study were grade 

X students of SMK N H. Moenadi and SMK N 1 

Bawen Agribusiness and Horticulture Study Program 

2018/2019. The research object is a test instrument 

for misconception analysis with a three tier multiple 

choice test (3TMC) model. The sampling technique 

is random. 

Data collection methods used in the form of 

tests, questionnaires, and observations. 

Questionnaires were distributed to students, 

consisting of assessment questionnaires and response 

questionnaires. The assessment questionnaire was 

distributed to small-scale trial subjects and the 

response questionnaire was distributed to large-scale 

trial subjects. Data collection instruments included a 

3TMC model misconception analysis product, an 

expert validation sheet, and a student response 

questionnaire. The data analysiswas conducted by 

validity test expert technique, reliability test, different 

power, difficulty level and students' response analysis 

to 3TMC test instrument products. 

 

RESULTS AND DISCUSSION 

 

Contents Validity of the 3TMC Diagnostic Test 

Instrument The 3TMC 

Diagnostic test is a test with the first level 

being an ordinary multiple choice test, the second 

level is a question containing the reasons for the 

reasons for the first level, and the third level is a scale 

regarding the level of trust or confidence of students 

in answering questions and reasons on the two levels 

above. Researchers compile for a level of confidence 

consisting of 6 scales that are very very unsure, very 

unsure, not sure, sure, very sure, and very very sure. 

The instrument was developed based on the 

Core Competencies and Basic Competencies that 

have been set, which are then used to compile the 

syllabus of subjects. Syllabus is the main reference for 

the preparation of diagnostic test instruments 

developed, the syllabus covers the identity of 

subjects, core competencies, basic competencies, 

learning materials, indicators of competency 

achievement, time allocation, learning activities and 

learning resources. The syllabus is then used as a 

reference in compiling the instrument lattice. The 

material used as a study in this study is national 

integration material within the frame of Bhineka 

Tunggal Ika. Each question was compiled by 

following Bloom's cognitive domain in the revised 

cognitive domain of Anderson and Krathwohl (2017, 

p.99-133). 

Validation of the 3TMC test instrument 

consists of 3 aspects of assessment namely material, 

constructive, and language aspects. Validity test 

conducted by 5 experts consisting of three academics 

and two practitioners, can be seen in Table 1. 

 

Table 1. Expert Data on Test Validity Content 

Expert Competency 

Expert 

Educational Description 

Expert 

1 

Academics 

and 

Practitioners 

S3 Lecture 

Expert 

2 

Academics 

and 

Practitioners 

S3 Lecture 

Expert 

3 

Academics 

and 

Practitioners 

S2 Lecture 

Expert 

4 

Practitioners S2 Teacher 

Expert 

5 

Practitioners S2 Teacher 

 

The experts gave responses from the 

instrument of content validity to the diagnostic test 

instrument of three tier multiple choice PPKn class X 

SMK subjects. the results of the analysis of expert 

response data can be seen in table 2. 
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Table 2. Analysis Results of the Validity of Content 

Ite

m 

Aike

n V 

Inde

x 

Concluci

ons 

 Ite

m 

Aike

n V 

Inde

x 

Concluci

ons 

1 1,00 Valid  11 1,00 Valid 

2 1,00 Valid  12 1,00 Valid 

3 1,00 Valid  13 1,00 Valid 

4 1,00 Valid  14 0,60 Valid 

5 1,00 Valid  15 1,00 Valid 

6 1,00 Valid  16 1,00 Valid 

7 1,00 Valid  17 1,00 Valid 

8 1,00 Valid  18 1,00 Valid 

9 1,00 Valid  19 1,00 Valid 

10 1,00 Valid  20 1,00 Valid 

  

Based on the analysis of the data in Table 2, it 

can be obtained information on expert attachment. 

The validity of the contents of the 3TMC diagnostic 

test instrument in PPKn Vocational Class X subjects 

was obtained that 19 items were declared valid with 

a V of 1.00. 1 item is declared valid with a value of 

0.60 in item 14, with moderate criteria. Item 14 

continues to be used with improvements based on 

advice from experts. The validity of the content 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, p.17). Furthermore, Budiman & 

Jailani's research (2014) shows that the instrument is 

feasible to use if the coefficient of Aiken's V is more 

than 0.3. 

 

Reliability of The 3TMC Diagnostic Test 

Instrument 

Reliability is the level of questionin assessing 

what you want to assess. A test can be said to be 

reliable if it always gives the same results when tested 

on the same group at different times or opportunities 

(Arifin, 2009). The reliability test of the 3TMC 

diagnostic test instrument in PPKn subjects uses the 

SPSS 16 application. Based on the analysis, the 

results show that the Alpha reliability coefficient is 

0.938 and Single Measures shows a value of 0.750. 

Alpha reliability ≥ 0.7, it can be said that expert 

judgment is reliable with high criteria. ICC value ≥ 

0.5, it can be said that the rater agreed in providing 

an assessment with high reliable criteria. 

The 3TMC diagnostic test instrument in the 

revised PPKn class X vocational subjects based on 

expert advice, was then tested on a large scale subject 

of 214 students. Students carry out the test for 90 

minutes and work on 18 items. The 3TMC 

diagnostic test instrument in PPKn subjects in class 

X Vocational High School has a fairly high reliability 

coefficient of 0.75. The instruments compiled have a 

level of reliability and consistency of measurements 

(Azwar, 2016, p.111). Instruments that have a 

reliability coefficient close to number 1 then the 

instrument has a high level of reliability and 

consistency of judgment. 

 

Difference of The 3TMC Diagnostic Tests 

Instrument 

Analysis ofanalysis of different power is 

performed twice, namely on a small scale and large 

scale. On a small scale consisting of 30 students and 

on a large scale consisting of 214 students. The 

results of different power analyzes in small scale 

trials can be seen in Table 3. 

 

Table 3. Results of Small Scale Difference Power 

Analysis 

Ite

m 

Difere

ntial 

Power 

Informa

tion 

 Ite

m 

Difere

ntial 

Power 

Informa

tion 

1 0,62 Questio

ns 

received 

 11 0,12 Questio

ns 

discarde

d 

2 0,62 Questio

ns 

received 

 12 0,75 Questio

ns 

received 

3 0,50 Questio

ns 

received 

 13 0,50 Questio

ns 

received 

4 0,50 Questio

ns 

received 

 14 0,37 Questio

ns 

accepte

d need 
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to be 

correcte

d 

5 0,00 Questio

ns 

discarde

d 

 15 0,37 Questio

ns 

accepte

d need 

to be 

correcte

d 

6 0,25 Questio

ns 

accepte

d need 

to be 

correcte

d 

 16 0,62 Questio

ns 

received 

7 0,62 Questio

ns 

received 

 17 0,25 Questio

ns 

correcte

d 

8 0,62 Questio

ns 

received 

 18 0,50 Questio

ns 

received 

9 0,25 Soal 

diterim

a perlu 

diperbai

ki 

 19 0,75 Questio

ns 

received 

10 0,5 Questio

ns 

received 

 20 0,62 Questio

ns 

received 

  

The results of the analysis of the different 

power of thediagnostic test instrument three tier 

multiple choice in PPKn class X SMK subjects 

showed that from 20 items there were 13 items 

received, 4 items were accepted with revision, 1 item 

was corrected and 2 items were discarded. 

Researchers make improvements in accordance with 

the results of the analysis of different power and 

discard items that are not able to distinguish the 

ability of different power and discard items that are 

not able to distinguish the ability of students. The 

researcher discards item number 5 and 11. The 

researcher discards 2 item that is unable to 

distinguish ability because each achievement 

indicator is still represented. The instrument will be 

revised before large-scale trials are carried out. The 

results of different power analyzes in large scale trials 

can be seen in Table 4. 

 

Table 4. Results of Large Scale Difference Power 

Analysis 

Ite

m 

Difere

ntial 

Power 

Informa

tion 

 Ite

m 

Difere

ntial 

Power 

Informa

tion 

1 0,48 Questio

ns 

Receive

d 

 10 0,47 Questio

ns 

Receive

d 

2 0,48 Questio

ns 

Receive

d 

 11 0,57 Questio

ns 

Receive

d 

3 0,35 Questio

ns 

received 

need to 

be 

correcte

d 

 12 0,75 Questio

ns 

Receive

d 

4 0,35 Questio

ns 

received 

need to 

be 

correcte

d 

 13 0,47 Questio

ns 

Receive

d 

5 0,31 Questio

ns 

received 

need to 

be 

correcte

d 

 14 0,60 Questio

ns 

Receive

d 

6 0,41 Questio

ns 

Receive

d 

 15 0,64 Questio

ns 

Receive

d 
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7 0,50 Questio

ns 

Receive

d 

 16 0,64 Questio

ns 

Receive

d 

8 0,50 Questio

ns 

Receive

d 

 17 0,43 Questio

ns 

Receive

d 

9 0,43 Questio

ns 

Receive

d 

 18 0,50 Questio

ns 

Receive

d 

  

         The results of the analysis of the 

large scale difference power test of the 3TMC 

diagnostic test instrument in the PPKn subjects in 

class X SMK showed that out of 18 items there were 

15 items accepted, and 3 items were accepted with 

revision. 

 

Characteristics of 3TMC diagnostic 

Test items good test questions must be valid 

and reliable, in addition to that test questions must 

have a good level of difficulty and differentiation. 

Difficulty level and distinguishing features are 

characteristic test items, includingdiagnostic test 

questions three tier multiple choice. 

Difficulty level analysis is carried out twice, 

namely on a small scale and large scale. On a small 

scale consisting of 30 students and on a large scale 

consisting of 214 students. The results of different 

power analyzes in small scale trials can be seen in 

Table 5. 

 

Table 5. Results of Small Scale Difficulty Analysis 

Results 

Ite

m 

Diffic

ulty 

Level 

Informa

tion 

 Ite

m 

Diffic

ulty 

Level 

Informa

tion 

1 0,40 Medium  11 0,43 Medium 

2 0,37 Medium  12 0,50 Medium 

3 0,80 Easy  13 0,20 Difficult 

4 0,33 Medium  14 0,40 Medium 

5 0,23 Difficult  15 0,27 Difficult 

6 0,33 Medium  16 0,70 Medium 

7 0,37 Medium  17 0,43 Medium 

8 0,40 Medium  18 0,53 Medium 

9 0,30 Difficult  19 0,53 Medium 

10 0,33 Medium  20 0,53 Medium 

  

The analysis shows that of the 20 items there 

are 1 item that has difficulty in the Easy category, 

namely number 3. 15 items have difficulty in the 

Medium category, namely numbers 1, 2, 4, 6, 7, 

8,10, 11, 12 , 14, 16, 17, 18, 19, and 20. 4 items have 

difficulty levels in the Difficult category namely 

numbers 5, 9, 13, and 15. 

         The researcher analyzes the level of 

difficulty from the results of large-scale trials. The 

analysis showed that 18 items had varying degrees of 

difficulty in the easy, medium, and difficult 

categories. The results of the analysis of the difficulty 

level of large-scale trials can be seen in Table 6. 

 

Table 6. Results of Analysis of Large-Scale 

Difficulties 

Ite

m 

Diffic

ulty 

Level 

Informa

tion 

 Ite

m 

Diffic

ulty 

Level 

Informa

tion 

1 0,38 Medium  10 0,59 Medium 

2 0,49 Medium  11 0,30 Difficult 

3 0,70 Easy  12 0,51 Medium 

4 0,48 Medium  13 0,38 Medium 

5 0,45 Medium  14 0,70 Medium 

6 0,52 Medium  15 0,43 Medium 

7 0,45 Medium  16 0,46 Medium 

8 0,51 Medium  17 0,70 Medium 

9 0,49 Medium  18 0,60 Medium 

          

The analysis shows that of the 18 items there 

are 1 item that has difficulty in the Easy category, 

namely number 3. 16 items have difficulty in the 

Medium category, namely numbers 1, 2, 4, 5, 6, 7, 8, 

9, 10 , 12, 13, 14, 15, 16, 17, and 18. 1 item has a 

difficulty level in the ifficult category namely number 

11. 

Characteristics of the 3TMC diagnostic test 

instrument in PPKn subjects in class X SMK large-

scale trial trials are divided into two analyzes namely 

analysis of different power and difficulty levels. 
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Based on Table 4, 18 items have varying degrees of 

difficulty in the difficult, medium, and easy 

categories. The level of difficulty of the items has a 

purpose to determine the possibility of items that are 

biased and can assemble tests that have the accuracy 

of the question data (Rusilowati, 2017, p.36). 

The distinguishing features of thediagnostic 

test instruments three tier multiple choice developed 

were mostly in the accepted and accepted categories 

with improvements. Problems with good 

differentiation can distinguish smart students and 

students who are not good enough. This is consistent 

with what was expressed by Arikunto (2009) that the 

power of differentiation is used to see the extent to 

which the ability of the item is able to distinguish 

between high-capacity students and low-ability 

students. A good test question is one that can 

distinguish students who really master the material 

or not, if the test questions cannot distinguish 

students who are smart and those who are not smart 

then the test objectives will not be achieved. 

 

CONCLUSIONS 

 

The 3TMC instrument developed for 

analyzing students' misconceptions in XK Vocational 

High School subjects was said to be feasible based on 

the results of validation obtained 20 items of 3TMC 

valid questions with 19 items having a v value of 

1.00, 1 item with a value of v of 0.60 in item 14. The 

results of the analysis reliability between rater 

showed Alpha value of 0.938 with Single Measures 

value of 0.750 ≥ 0.5, so it can be seen that rater 

agreed in providing an assessment with the criteria of 

High Reliability. The results of the different power 

analysis showed that 15 items were accepted and 3 

items were accepted with revision. Difficulty level 

analysis results showed 18 items had varying degrees 

of difficulty in the difficult, medium, and easy 

categories. 
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