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Abstract: Misconception is one of the problems that often occurs in physics learning, especially in dynamic fluid materials. 

Misconceptions can affect physics learning outcomes if allowed to occur continuously. This study aims to identify students' 

misconceptions about dynamic fluid material using a five-tier diagnostic test. Five-tier diagnostic test is the newest form of 

diagnostic test that is able to detect deeper misconceptions experienced by students. By using the five-level diagnostic test, 

you will be able to see dynamic fluid material that still has misconceptions and requires more emphasis. Apart from that, 

teachers can design remediation learning better. This study employed a one-shot research method with a sample of 68 students 

from class XI of a high school who had received dynamic fluid material. The result of this study is that students experience 

misconceptions on dynamic fluid material, with an average percentage of 40.7% in the moderate category. Students' 

misconceptions on dynamic fluid material occur in the sub-matter of the principle of continuity and Bernoulli's Law. The 

misconceptions experienced by students in the continuity principle sub-matter regarding the relationship between cross-

sectional area (A) and fluid velocity (v) by 37,5%, the relationship between cross-sectional area (A) and fluid debit (Q) by 

46,9%, and the relationship between cross-sectional area (A) and volume (V) by 50%, with a moderate category. Meanwhile, 

in the Bernoulli's Law sub-matter, students experienced misconceptions regarding the relationship between the depth of the 

leak hole (h) and the distance of the fluid jet (x) by 40,6%, and the relationship between velocity (v) and fluid pressure (P) 

by 43,8% with moderate categories. Given the misconceptions students still experience with dynamic fluid materials, it is 

necessary to implement remediation strategies, such as tests, special learning methods, or assignments.  
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Introduction 
 

Physics is a fundamental science that is the basis for 

other sciences. If students' understanding of physics concepts 

is incorrect, it will also affect their knowledge of different 

sciences. Differences between students' conceptions and 

scientific concepts or interpretations of concepts that are not 

based on the knowledge of experts often occur in learning 

[1]. Students' difficulties in understanding a concept can lead 

to misconceptions [2]. Research shows there is a positive 

correlation between misconceptions and learning outcomes 

[3]. Misconceptions occur due to differences in 

understanding formed by students with facts described in the 

literature [4]. The difference in thinking between a person's 

concept and the scientific theory understood by experts is 

called a misconception. 

 Misconception is one of the obstacles that often 

occur in the physics learning process [5]. Misconceptions 

that arise in students can have adverse effects, such as a 

decrease in student learning outcomes, a lack of achievement 

of learning objectives, and an impact on student 

understanding of subsequent material. This is due to the 

inability of students to analyze the concepts of the learning 

materials [6]. Physics is a complex subject because it is 

related to theories, concepts, and mathematical formulas 

used in everyday life. Dynamic fluid is a dynamic fluid 

material that often gives rise to misconceptions among 

students, particularly in the context of Bernoulli's law and the 

continuity equation [7]. 

Research conducted using a three-tier diagnostic test 

instrument revealed that 65.34% of students still experienced 

misconceptions in dynamic fluid material [8]. In addition, 

another study using a four-level diagnostic test showed that 

there were 29.21% of students also had misconceptions in 

dynamic fluid material [9]. Students' misconceptions in 

dynamic fluid material often occur in the sub-concept 

material of fluid velocity in horizontal pipes with different 

cross-sectional areas, fluid discharge with different cross-

sectional areas, and fluid pressure in pipes with different 

cross-sectional areas [10]. The results of research by Nasbey 

et al show that there are still students who experience 

misconceptions about fluid dynamic material. The highest 

percentage of misconceptions in the Bernoulli Equation sub-

material was 73% for 11 students, while in the continuity 

equation sub-material, the highest percentage of 

misconceptions was 28% for 4 students [7]. Other research 

using a two-tier diagnostic test also shows that there are 5 

forms of student misconceptions identified through a 

diagnostic test using Google Form, namely students assume 

the greater the area cross-section, the greater the fluid 

discharge, as much as 33,95%; students respond the larger 

the cross-sectional area, the smaller the fluid discharge, as 

much as 9,72%; learners assumes fluid velocity is directly 

proportional to cross-sectional area, as much as 13,89%; 
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participant students assume that pressure is inversely 

proportional to the cross-sectional area of the pipe, as much 

as 27,7%; And students assume that pressure is directly 

proportional to fluid velocity, as much as 2,77% [11]. These 

results show that even though misconceptions have been 

identified using two-tier, three-tier or four-tier diagnostic 

tests, there are still many students who experience 

misconceptions in fluid dynamic materials. Therefore, it is 

necessary to identify misconceptions about fluid dynamic 

materials more thoroughly. 

Misconceptions in dynamic fluid material can be 

caused by various factors, such as students' preconceptions 

or understanding of previous concepts, teachers, teaching 

methods, and textbooks [12]. The teaching method used by 

teachers is often a lecture-only approach, making students 

bored and less attentive to learning. Teachers often only 

discuss formulas without exploring concepts with students. 

So that students tend to only memorize formulas without 

understanding the material. Students who tend to only 

memorize learning material from the teacher will result in a 

lack of appreciation for the learning process, and not optimal 

student thinking skills [13]. Dynamic fluid is a physics 

material related to the concept of fluid movement, requiring 

adequate visualization or props to help students understand 

the concept correctly. 

Based on the results of pre-research, an initial 

description of the condition of students at school was 

obtained. The researcher then interviewed one of the physics 

teachers at SMAN 13 Surabaya. Based on the results of the 

interview, it was found that there were still some students 

who had difficulty understanding physics concepts in the 

dynamic fluid material. In addition, there has never been a 

special test to determine students' misconceptions about 

dynamic fluid material. So there needs to be an effort to 

reduce misconceptions in dynamic fluid physics material. 

However, to deal with misconceptions appropriately and 

effectively, misconception problems must be clearly 

identified first [14].  

Various techniques have been carried out to identify 

misconceptions experienced by someone on a national and 

international scale [15]. One way to identify misconceptions 

is by using diagnostic tests [16].Diagnostic tests are a form 

of test that serves to identify the strengths and weaknesses of 

students' understanding, specifically in specific lessons [17]. 

Diagnostic tests that have been developed and used by 

researchers to measure students' conceptions include 

interviews, concept maps, questionnaires, and multiple-

choice tests [18]. Each diagnostic test method that has been 

developed has its advantages and disadvantages, but [19] 

state that multiple choice tests have the advantages of being 

versatile, efficient, objective, easy to use, and less affected 

by each person's tendency to answer multiple choices in a 

certain way.  

Diagnostic tests have had many developments, 

ranging from two-level, three-level, four-level, and five-

level diagnostic tests. The five-tier diagnostic test is a 

development of the four-tier diagnostic test. The first level 

contains multiple choice questions with four possible 

answers, the second level is the level of confidence in the 

answer to the first level, the third level contains reasons in 

the form of multiple choice questions and four possible 

answers, the fourth level is the level of confidence in the 

reasons, and the fifth level of questions contains essay 

questions to further confirm the source of misconceptions 

[20]. The advantages of the five-tier diagnostic test include 

identifying misconceptions experienced by students, 

determining their sources, pinpointing areas of the material 

that require more emphasis during learning, and aiding in the 

planning of more effective learning implementation. 

Based on the problems that have been described, it is 

necessary to identify students' misconceptions on dynamic 

fluid material at SMAN 13 Surabaya to find out the students' 

misconception profile. Identifying students' misconceptions 

can help teachers design lessons to remediate them and 

determine which materials require more emphasis. Thus, this 

research was conducted to identify students' misconceptions 

about dynamic fluid material using a five-tier diagnostic test. 
The novelty of this research is the use of a five-tier diagnostic 

test to identify misconceptions more deeply and accurately. 

The tests created have been adjusted to potential student 

misconceptions that have been obtained through pre-

research. 

 

Research Methods  
 

Based on the research objectives, the type of research 

used is one-shot research [21]. The samples of this study 

were students of class XI-4 and XI-5 at SMAN 13 Surabaya, 

with a total of 68 students. Sampling in research was chosen 

based on the provisions and approval of the school and 

teachers who considered it. This research procedure consists 

of several stages. The first stage is literature and preliminary 

studies. The second stage is the preparation of the five-tier 

diagnostic test instrument. The third stage involves assessing 

the instrument by experts and developing test questions. 

Stage four is data collection. Stage five is data processing, 

data analysis, and conclusion drawing.  

The data collection technique in this study is a test. 

The test used is a five-tier diagnostic test or a five-level 

diagnostic test, totalling 12 questions that have been declared 

valid and reliable based on the results of the trial. The 

advantages of the five-tier diagnostic test include identifying 

misconceptions experienced by students, determining their 

sources, pinpointing areas of the material that require more 

emphasis during learning, and aiding in the planning of more 

effective learning implementation. To identify students' 

misconceptions, students' conceptions were classified. Table 

1 [22] shows the answer combination for the five-tier 

diagnostic test. 

After grouping the level of students' conceptions, the 

next step is to classify the students' misconception 

categories. Table 2 [23] shows the students' misconception 

categories. After grouping each student's conception level, 

the next step is to categorize the student's level of 

misconception. The level of student misconceptions can be 

calculated using the formula: 

𝑃 =
𝑛𝐴
𝑛𝑠
𝑥100% 

Description: 

P : Percentage of students who have misconceptions 

𝑛𝐴 : Number of students who have misconceptions 

𝑛𝑠 : The total number of students 

 

The results of the percentage level of students' 

misconceptions can be interpreted according to the criteria in 

Table 2 [23]. 
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Table 1. Five-tier Diagnostic Test Answer Combination. 

One-Tier Two-Tier Three-Tier Four-Tier Five-Tier Conception Level 

True Sure False Not Sure 

SD/SC SC 

PD/PC ASC 

MD/MC 
LK 

UD/UC 

ND/NC UnC 

True Sure True Not Sure 

(PD/PC) / (MD/MC)/ 

(UD/UC)/ (ND/NC) 
LK 

True Not Sure True Sure 

True Not Sure True Not Sure 

True Sure False Not Sure 

True Sure False Sure 

True Not Sure False Sure 

True Not Sure False Not Sure 

True Sure True Sure 

True Sure True Not Sure 

True Not Sure True Sure 

True  Not Sure True Not Sure 

True Sure False Not Sure 
(PD/PC)/ (MD/MC)/ 

(UD/UC)/ (ND/NC) 
NU True Not Sure False Sure 

True Not Sure False Not Sure 

True Sure False Sure 
(MD/MC)/ (UD/UC)/ 

(ND/NC) 
MSC 

Some levels are not answered or answered more than once UnC 

  Description:  

  SD/SC Scientific Drawing/ Scientific Conclusion 

  PD/PC Partial Drawing/ Partial Conclusion 

  MD/MC Misconception Drawing/ Misconception Conclusion 

  UD/UC Undenified Drawing/ Undenified Conclusion 

  ND/NC No Drawing/No Conclusion 

  SC Scientific Conception 

  ASC Almost Scientific Conclusion 

  UnC Un-Code 

  LK Lack of Knowledge 

  NO No Understand a concept 

  MSC Misconception 

 

 Table 2. Student Misconception Category.  
Percentage Category 

0% < P < 30% Low 

30% < P < 60% Medium 

60% < P < 100% High 

 

Results and Discussion  
 

After the research was conducted, the average 

percentage for each level of student conception was 

obtained. Figure 1 shows the graph of the average rate of 

students' misconception level. 

Based on Figure 1, it can be seen that the highest level 

of misconception experienced by students is misconception 

(MSC), with a percentage of 40.7% in the moderate 

category. Meanwhile, students who understand the concept 

(SC) are only 16.9%. In addition, many students do not 

understand the concept (LK), with a percentage of 24.4%. To 

find out the distribution of misconceptions on each concept, 

Table 3 shows the distribution of misconceptions on each 

concept along with the form of misconception. 

 
Figure 1. Graph of Average Percentage of Students' 

Conceptual Level. 

 
Table 3. Misconception Distribution.  

Subject Concept Unit % Category 

Principle 

of 

Continuity 

Relationship between 

cross-sectional area 

(A) and fluid velocity 

(v) 

37.5 Medium 

 Relationship between 

cross-sectional area 

(A) and debit (Q) 

46.9 Medium 

 Relationship between 

cross-sectional area 

(A) and volume (V) 

50 Medium 

Bernoulli’s 

Law 

Relationship between 

hole depth (h) and 

fluid beam distance 

(x) 

40.6 Medium 

40.7
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 Relationship between 

fluid velocity (v) and 

fluid pressure (P) 

43.8 Medium 

Principle 

of 

Continuity 

and 

Bernoulli’s 

Law 

Relationship of cross-

sectional area (A) 

with fluid velocity (v) 

and fluid pressure (P) 

40.6 Medium 

 

Table 3 shows that students experience 

misconceptions in the material of the principle of continuity 

and Bernoulli's Law, with overall misconceptions for each 

concept having a moderate category. The following is an 

explanation of students' misconceptions in each sub-

material: 

 

Principle of Continuity 

 

In the material of the principle of continuity, students 

still experience misconceptions about the relationship 

between cross-sectional area (A) and fluid velocity (v) with 

a percentage of 37.5% with a moderate category, the 

relationship between cross-sectional area (A) and discharge 

(Q) with a percentage of 46.9% with a moderate category, 

the relationship between cross-sectional area and volume (V) 

with a percentage of 50% with a moderate category. 

According to the research, a misconception can be 

interpreted as a conception that is not in accordance with 

scientific understanding or understanding accepted by 

scientists [24]. Students assume that the larger the cross-

sectional area (A), the greater the fluid velocity (v). This is in 

line with previous research, which states that students 

assume that when the cross-sectional area is large, it has a 

high fluid velocity [25]. Students also believe that the fluid 

velocity will be constant even though the cross-sectional area 

of the pipe is different. This is contrary to the concept of the 

principle of continuity, where the velocity of incompressible 

fluid is inversely proportional to the cross-sectional area 

through which it passes [26].  

Students also have misconceptions about the 

relationship between cross-sectional area (A) and debit (Q). 

Students assume that the larger the cross-sectional area, the 

greater the flowing fluid discharge. Figure 2 is the answer to 

students' misconceptions about the relationship between 

discharge and cross-sectional area. 

 

 

 
Figure 2. MSC Students' answers regarding the relationship 

between cross-sectional area (A) and discharge (Q) 

 

Figure 2 shows the answers of students with 

misconceptions (MSC). The correct concept is that in an 

incompressible fluid, the fluid discharge at any point will 

always be constant [25]. In addition, students also assume 

that the relationship between volume (V) and cross-sectional 

area (A) is directly proportional. This is not the correct 

concept that in an incompressible fluid, the volume will 

always be constant.  Students are often mistaken about fluid 

velocity and discharge. Students assume that speed is the 

same as discharge. Students also assume that the larger the 

pipe area, the more fluid will pass and cause greater fluid 

velocity and fluid discharge.  

 

Bernoulli’s Law 

 

In Bernoulli's Law, students still experience 

misconceptions about the relationship between hole depth 

(h) and beam distance (x), with a percentage of 40.6% in the 

moderate category, and the relationship between speed (v) 

and pressure (P), with a percentage of 43.8% in the moderate 

category. Students assume that the smaller the distance into 

the hole, the farther the distance the water will spread. This 

is contrary to the actual concept, where the depth of the hole 

is directly proportional to the distance of the resulting beam. 

Students often mistakenly assume that h is measured from 

the bottom of the tank, not from the water surface. This is 

what causes most students to experience misconceptions.  

In addition, students also have misconceptions about 

the relationship between velocity (v) and pressure (P). 

Students assume that the greater the velocity (v), the greater 

the pressure (P). This is similar to previous research which 

states that students assume that when the fluid velocity is 

large, the pressure will also be greater [11, 27]. Students' 

misconceptions regarding the relationship between fluid 

velocity and pressure are shown in Figure 3. 

 

 

 
Figure 3. Misconception (MSC) Answers on The 

Relationship between Velocity and Pressure 

 

The misconception answer in Figure 3 is contrary to 

the actual concept, where the greater the fluid velocity, the 

smaller the fluid pressure [28-29]. Students often have 

difficulty imagining the phenomenon of a leaking water tank, 

and some of them assume that the position of the leak hole is 

based on the distance of the hole from the bottom of the tank, 

not from the water surface. Based on the identification of 

misconceptions, it is found that there are still many students 

who experience misconceptions in dynamic fluid material. 

Thus, it is necessary to conduct further research to remediate 

students' misconceptions on dynamic fluid material so that 

students' concept understanding in the following physics 
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material is appropriate, and student learning outcomes can 

improve. It is necessary to carry out learning strategies to 

reconstruct or revise incorrect concepts. Learning can be 

done by applying a certain learning model, which is able to 

make students aware of the misconceptions they are 

experiencing and confront wrong concepts, so that 

dissatisfaction arises in students and a desire to find the 

correct concept. Teachers can also integrate various 

supporting media related to dynamic fluid concepts so that 

students can understand the correct concepts more deeply. 

Apart from that, practical activities are also needed to prove 

correct concepts, accompanied by cases and theory. So, 

students' understanding of new concepts is not only correct 

but also acceptable and reasonable. Several learning models 

that have been proven to be successful in remediating 

misconceptions include the Conceptual Change Model 

(CCM), Conflict Cognitive-Based Learning (CCBL), 

Guided Inquiry Learning Model, Learning Cycle 5E/7E 

Model, and several other models that are integrated using 

physics media such as PhET. 

This research also has several limitations, namely that 

the research was only conducted at one school, the sample 

was small, and it only focused on the sub-material of the 

principle of continuity and Bernoulli's law. The tests are 

designed according to students' potential misconceptions 

based on pre-research results. 

 

Conclusion  
 

Based on the results of misconception identification 

research using the five-tier diagnostic test, it can be 

concluded that overall, the misconceptions experienced by 

students in class XI-4 and class XI-5 at SMAN 13 Surabaya 

on dynamic fluid material have a percentage of 40.7% with 

a moderate category. The largest percentage of 

misconceptions is found in the sub-material on the principle 

of continuity, namely the relationship between cross-

sectional area (A) and debit (Q), which is 50%. Meanwhile, 

the lowest percentage of misconceptions was also found in 

the continuity principle sub-material regarding the 

relationship between cross-sectional area (A) and fluid 

velocity (v) at 37.5%. Therefore, it is necessary to implement 

treatment to remediate misconceptions, which can be 

achieved through various means, including tests, special 

learning methods, or student assignments. Some learning 

strategies that can be used to remediate misconceptions are 

by implementing a suitable learning model. This learning 

model must be able to make students aware of the 

misconceptions they are experiencing, confront concepts, 

and make students discover new and correct concepts. Apart 

from that, learning can also be done by integrating 

interactive media related to concepts that have 

misconceptions such as PhET or other demonstration media. 
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