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This study reports on the assessment process which is to improve and to implement a four-tier test diagnostic instrument, 

which has not been described in the literature. It is an improved form of the two-tier test items. As in two-tier  tests, its 

answer and reason tiers amount pre-service elementary teachers’ content knowledge and explanatory knowledge, 

respectively. The two added tiers amount the level of confidence of pre-service teacher in the accuracy of their chosen 

options for the answer and reason tiers respectively. The four-tier diagnostic test is attentive on magnetism concept. It was 

controlled to 41 pre-service elementary teachers after they were formally instructed on the prior topics. The massive common 

of the respondents were found to have a poor understanding and misconceptions of the topics tested. We have already 

reported that the test is able to analyze and classify students into students conception of magnetism concepts. Research result 

with four tier test showed scientific conception  6.25%, which is likely to have misconceptions 37.5%, and the students are 

lack of knowledge the concept of 53.48%, and has an error amounted to 4.38%. The pre-service elementary teachers tended 

to be ailing perceptive between what they recognize and what they do not recognize. Understanding with the subject tested 

was related with better percentage of pre-service teacher generous correct answers, developed confidence and improved 

perception percentage. Eight sincere alternative conceptions were recognized. It could be concluded that a Four-Tier 

Diagnostic Test which has already been developed is able to assess pre-service elementary teachers’conception on magnetism 

concepts. 

Keywords: Alternative conceptions, Confidence ratings, Diagnostic tests, Four-tier test, Misconceptions, Multiple-choice 

test, Two-tier test, Magnetism Concept. 

 

1. INTRODUCTION 
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domain research in learning education, more explicit at 

physics matter. Misconceptions among learners on 

complex and abstract physics concept can be met 

universal. Learners which understanding misconception 

problematic to change from wrong to correct 

understanding. Learners’ misconception dismisses only be 

adapted into the correct concept resulting to scientific 

conception. If learners have internal impetus to change 

which is known as conceptual change. As of 

misconceptions, conceptual change has also convert one 

of the most essential research areas in the study of 

Science Education. The leading conceptual change 

models, developed by Posner, et al.1 has developed the 

most effective principle since the beginning up to now. 

This conceptual model has been developed to describe the 

modification of learning as the connection between 

existing knowledge with new knowledge that leads to the 

four conditions, namely: dissatisfaction, clarity 

(intelligibility), the sensible thing (plausibility) and 

success (fruitfulness). Several educations as an improper 

model on conceptual change approach involving 

cognitive conflict in it can be create2,3,4,5,6. 

Cognitive conflict strategy is more significance on 

learners' self-esteem variability (undermining the 

student's buoyancy) on detailed concepts through practice 

inverses as discrepant happening. Altogether models of 

conceptual change approach had been recognized salaried 

successfully and optimally when researchers directed a 

analysis prior to the accused that would be the topic of 

succeeding investigation. To overcome this problem, we 

have already developed a Four Tier Diagnostic Test Items 

(Four Tier) from a two tier test items. We have been 

developed four tier tests from two tier test because several 

reasons such as: 1) two tier test does not have confident 

rating to add powerful analysis; and 2) two tier test is not 

appropriate to analyze students’ conceptions. The 

diagnostic test item which is developed here is correlated 

with the magnetism conceptions. Here, we have only 

focused on the development of pre-service elementary 

teachers in changing their conceptions related to the 

learning in the elementary school level on science. The 

diagnostic test items have been developed based on the 

development of three tier test items Samsudin et al.7, 

whereas the development of this instrument correlated 

with Samsudin et al.8; Kaltakci9; and Samsudin et al10. 

The instrument has been already organized in the four tier 

(four levels), namely: the first tier describes about 

conceptual questions in form of multiple choices, the 

second tier for confidence rating scale (“Sure” and “Not 

Sure”), the third tier a reason correlated with the choice in 

the first tier and four tier contains the second confidence 

rating, namely: “Sure” and “Not Sure”. 

 

 

2. METHODS 

An assessment method was piloted to obtain the 

profiles of 41 pre-service elementary school teachers and 

was used as the 4D model (Define, Design, Development 

and Disseminate). For the steps of define and design, 

conducted a study of the definition and the general shape 

(design) of a two-tier test and four-tier test. In the 

developing step is the development of diagnostic test 

items through a four-tier test. At the step of disseminate, 

analyzed the initial implementation to categorize the 

students in the categories of Scientific Conceptions (SC), 

Misconceptions (M), Lack of Knowledge (LK) and Error 

(E) (Caleon11 ; Kaltakci7) because the respondent did not 

responses in complete answers.  The sample was 

administered by utilizing the diagnostic test items in the 

form of four-tier test about thirty minutes’ time duration 

of learning. The evaluation has been conducted prior to 

the pre-service elementary teachers who learned about 

magnetism concepts on the course of The Basic Concept 

of Natural Science. 

 

3. RESULTS AND DISCUSSIONS 

The four tier diagnostic items have already been 

formatted in the four-tier test in terms of diagnosing the 

pre-service elementary teachers' conceptions of the 

magnetism conceptions. The developing research in this 

context correlated with Four-D model (Define, Design, 

Develop and Disseminate). For detailed analysis, we are 

going to describe follows.  

1) Define 

The Four Tier Diagnostic Test Items in magnetism 

concepts has been starting to be developed in define 

phase. Magnetism concepts is a main concept for 

diagnosing level of students' conceptions. Thus, the four-

tier test format was utilized to develop this instrument. 

Why have the researchers utilized the four-tier test items 

in constructing this instrument? The researchers have 

already constructed the instrument via four tier test 

because in the previous form of three tier diagnostic test, 

we could not differentiate the only one confidence rating 

to the two (the first related to the multiple choices and the 

second tier related to the reasons from the choose of the 

first tier). As mentioned in the Samsudin et al8 ; 

Samsudin10 ; and Kaltakci9 (2017) that three tier has 
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several weaknesses in order to diagnose students 

conceptions especially in the confidence rating sections.     

 

 

2) Design 

In the second phase of four-D model, we have already 

constructed the four-tier diagnostic test items on

Magnetism concepts. The design of these instruments that 

was constructed in the multiple choices and the reasons as 

shown in Figure 2.a format designed to be a four-tier test. 

The example of the diagnostic test is shown in the Figure 

2.b. 

 

Question: The figure below shows that an iron nail placed on two rod magnets 

made of the same material but they have different size, the right-handed magnet has 

longer size than the left-handed magnet. What is your opinion?  

  

Answer Choice: 

A. The iron spike will remain in place uninterested in the left or the right 

direction 

B. The iron spikes will be attracted to the magnet on his left 

C. The iron spikes will be attracted to the magnet on the right 

 

Confidence Rating Scale 

A. Sure 

B. Not Sure  

                            (a) 

 

Question: The figure below shows that an iron nail placed on two rod magnets 

made of the same material but they have different size, the right-handed magnet has 

longer size than the left-handed magnet. What is your opinion?  

  

Answer Choice (Tier I): 

A. The iron spike will remain in place uninterested in the left or the 

right direction 

B. The iron spikes will be attracted to the magnet on his left 

C. The iron spikes will be attracted to the magnet on the right 

 

The first Confidence Rating Scale (Tier II) 

A. Sure 

B. Not Sure 

Reasons (Tier III): The exact explanation according to the choice of answers from 

your choosing is ... 

A. The longer size of a bar magnet then the strength is also greater 

B. Precisely a shorter magnetic rod that will have greater strength 

C. The magnitude of the rod does not depend on its size 

D. ............................................................................... 

The Second Rating Scale (Tier IV) 

A. Sure 

B. Not Sure 
 

 

                              (b)  

FIGURE 1. (a) Design two-tier test and (b) Design Four-tier test

The four tier diagnostic test items were consisted four 

levels, namely: the first is multiple choices, the second is 

confidence rating correlated to the first tier, third is reason 

for complete the answer in the first tier and the end (the 

forth) is confidence rating correlated to the third tier. For 

analysis, this instrument we have developed the category 

to diagnose the pre-service elementary teachers’ 

conceptions.  
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Table 1. The Category of Pre-Service Elementary Teachers’ Conceptions through Four Tier Diagnostic Test        

(Samsudin et al8) 

No Category Combination of answers 

Option 

(Tier 1) 

The first 

Confidence Rating 

Scale (Tier II) 

Reasons 

(Tier III) 

The Second Rating 

Scale (Tier IV) 

1 Scientific Knowledge 

(SK)  

Correct  Sure Correct Sure 

2 Lack of Knowledge (LK) Correct Sure Correct Not Sure 

3 Correct Sure Incorrect Not Sure 

4 Correct Not Sure Correct Sure 

5 Correct Not Sure Correct Not Sure 

6 Correct Not Sure Incorrect Not Sure 

7 Incorrect Sure Correct Not Sure 

8 Incorrect Sure Incorrect Not Sure 

9 Incorrect Not Sure Correct Not Sure 

10 Incorrect Not Sure Incorrect Not Sure 

11 Misconception (M) Correct Sure Incorrect Sure 

12 Correct Not Sure Incorrect Sure 

13 Incorrect Sure Incorrect Sure 

14 Incorrect Not Sure Incorrect Sure 

15 Error (E) Incorrect Sure Correct Sure 

16 Incorrect Not Sure Correct Sure 

 

3) Develop 

Questions used in the study amounted to 8 questions.  

The shape of Question 1 in a four-tier format is as follows. 

(1) The figure below shows that an iron nail placed on 

two rod magnets made of the same material but they 

have different size, the right-handed magnet has 

longer size than the left-handed magnet. What is your 

opinion?  

 
A. The iron spike will remain in place uninterested 

in the left or the right direction 

B. The iron spikes will be attracted to the magnet on 

his left 

C. The iron spikes will be attracted to the magnet on 

the right 

Confidence rating: 

A. Sure 

B. Not sure 

 

The exact explanation according to the choice of 

answers from your choosing is ... 

A. The longer size of a bar magnet then the strength 

is also greater 

B. Precisely a shorter magnetic rod that will have 

greater strength 

C. The magnitude of the rod does not depend on its 

size 

D. ................................................................................

.............................................. 

Confidence rating: 

A. Sure 

B. Not sure 

 

 

Problem number 1 discusses misconceptions that hold in 

students about the law of strength magnet concept. Based on 

that, 28 from 40 students got wrong in answering Question 1 

and the results showed that 70% of students experiencing 

misconceptions. 

 

4) Disseminate 
Accompanied assessment research data was the 

diagnostic result of a profile of pre-service elementary 

school teachers’ conceptions that constricting Basic 

Concept science course in the academic year 

2016/2017. Quantitative data were expressed in 

percentages while qualitative data was obtained 

relevant data about the reasons for the answers on the 

first level. Here was a profile data of pre-service 

elementary school teachers’ conceptions to the concept 

of the magnetism that were diagnosed using Four-tier 

test such as Table 1. 

 

Table 1 appearances that the conception profiles 

associated to pre-service elementary school teachers 

were in trouble. This is due to very low percentage about 

6.25% of students who scientific knowledge (SC). 

Furthermore, students who have misconceptions much 

higher than the students who scientific knowledge of 

magnetism, that is 53.48% relative to 6.25%. The data 
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reports that awareness of students when they learn 

magnetism concept in the elementary school level in the 

Basic Concept Science course to change from the 

misconceptions to the scientific conceptions has already 

discussed in Kaniawati et al.12. 

 

Table.1. Students’ Conceptions Profile on Magnetism. 

No M LK SC E 

1 70 20 2.5 7.5 

2 40 50 5 5 

3 50 50 0 0 

4 10 50 12.5 7.5 

5 17.5 67.5 5 0 

6 12.5 77.5 5 5 

7 50 77.5 7.5 7.5 

8 50 35 12.5 2.5 

∑ 300 427.5 50 35 

Average  37.5 53.48 6.25 4.38 
 

4. CONCLUSIONS 
 

In general, we have concluded that the development 

of four tier diagnost test items is able to measure the pre-

service elementary teachers’ conceptions through four D 

model. In the four D model, the instrument has been 

developed in the fourth steps, 1) define, 2) design, 3) 

develop and 4) disseminate.    
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