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ABSTRACT

One of  the main problems in physics is the emergence of  students’ misconceptions which comes from the preju-
dices of  false starts and a naive belief. Many studies have shown that students tend to have developed their own 
understanding before the formal teaching is done. The ideas which are developed by students which are different 
from the explanations by the experts are known as misconceptions. The initial idea that has been formed by the 
students is very difficult to change by the teachers although the materials are presented with scientific concepts. 
Misconceptions diagnosis research on the hydrostatic pressure concept was conducted on 23 students of  class X 
MIA B SMAN 3 Malang using Three-tier test. The diagnosis results that the students get misconceptions on the 
indicators, it explain the hydrostatic pressure is influenced by the depth and at all points located in the horizon-
tal area in the calm liquid has the same hydrostatic pressure, and the hydrostatic pressure is proportional to the 
density of  the fluid, include 1) students believe that hydrostatic pressure is greater at a point closer to the closed 
cavity (43.5%), 2) the students believe that the hydrostatic pressure is proportional to the density of  the submerged 
object (30.4%), 3) the students believe that the hydrostatic pressure is greater on the outside of  the cave because it 
has a larger volume of  fluid so that the pressure is higher (17.4%), 4) students had misconceptions in determining 
the depth in case of  hydrostatic pressure (13%), 5) the students believe that the hydrostatic pressure is greater in 
the narrow place (13%).
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INTRODUCTION

One of the main problems in physics is the 
emergence of students’ misconceptions which 
comes from the prejudices of false starts and a na-
ive belief. Students develop ideas about how things 
work based on their experience (Driver, 1994). 
Many studies have shown that students tend to have 
developed their understanding before the formal 
teaching is done (Halim et al., 2014). The ideas are 
developed by the students are different from the ex-
planations by the experts; this is a misconception 
(Chamber & Andre, 1997; Hammer 1996; Lawson, 
1995; Yalcin, 2008). The initial idea that has been 

formed by the students is very difficult to change by 
teachers although presented with scientific concepts 
(Tsai, 1999; Sencar & Eryilmaz, 2004). The stu-
dents’ misconceptions in physics initially be derived 
from many sources, among others: their interaction 
with daily life, textbooks, reference books, teach-
ers, languages, beliefs, and cultural practices (Ivowi 
& Uludotun, 1987; Soyinbo, 1993). Therefore, the 
teachers should identify the students’ misconcep-
tions before making a formal teaching so those mis-
conceptions can be altered to scientific concepts af-
ter the formal teaching and learning process (Wong 
& Solomon, 2008).

The materials in physics are still full of  
misconceptions, one of  them can be found on the 
hydrostatic pressure material. From a research *Alamat korespondensi: 
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conducted by Pratiwi & Wasis (2013) mentions 
that the students had misconceptions such as: 1) 
the magnitude of  the pressure is influenced by 
the broadness of  the container, 2) the density of  
water is less than the density of  the oil because 
they have the same volume and height, 3) the 
magnitude of  the pressure is determined by the 
broadness of  the container, volume, and mass of  
the substance. Research conducted by Goszewski 
et al. (2012) also mentions the hydrostatic pressu-
re of  the material misconception: 1) the errors in 
the determination of  h or depth, 2) the errors in 
determining the hydrostatic pressure which have 
three holes. Based on these results the researchers 
get a source of  misconceptions in the hydrostatic 
pressure material generally in the determination 
of  the depth (h), so in the future researchers will 
focus on the concept and other concepts are still 
likely to be considered as potential misconcep-
tions.

A number of  ways can be used to diag-
nose the misconceptions that occur in students. 
These ways may in the form of  interviews (At-
wood and Atwood, 1997), questionnaire (Stover 
& Saunders, 2004), open-ended question (Küçü-
közer, 2007), multiple choice test (Tsai & Chou, 
2002; Trumper, 2003; Brunsell & Marcks, 2005), 
Two-tier test (Franklin, 1992; Tan et al., 2002; 
2005) and Three-tier test (Eryilmaz, 2010; Eryil-
maz & Surmeli, 2002; Pesman & Eryilmaz 2010; 
Arslan et al., 2012 ; Caleon, et al., 2010). One 
of  the ways used in the misconceptions diagnosis 
is using three-tier diagnostic test. Three-tier diag-
nostic test is a diagnostic test that is composed of  
three tiers questions. The first level (one-tier) is 
a regular multiple choice, the second level (two-
tier) in the form of  a choice of  reasons, and the 
third level (three-tier) in the form of  questions af-
firmation from the answers that have been made 
on the level one and two (Kirbulut, 2014 ; Kutlu-
ay, 2005; Turker, 2005). The Three-tier diagnostic 
test has several advantages: 1) makes it possible 
to calculate the percentage of  positively incor-
rect and negatively incorrect without conducting 
interviews with the students, which can be used 
to determine the validity of  the tests (Perman & 
Eryilmaz, 2010), 2), evaluate the misconceptions, 
understand the reasons given by the students, and 
to distinguish the students’ lack of  knowledge 
and students’ misconceptions (Guncay & Gulbas, 
2015).

From the description that has been revea-
led, it is found that the students sometimes have 
a different understanding with the experts, the 
result of  this condition is the emergence of  mis-
conceptions. Misconceptions can be caused by an 

understanding that has formed before the formal 
teaching which is difficult to remove by the te-
acher. Teachers as a good educator should be able 
to reduce the potential emergence of  misconcep-
tions in their students. The first thing that can be 
done by the teachers is to know and understand 
the misconceptions appear in students. Therefo-
re, researchers conducted a study to diagnose the 
students’ misconceptions especially on hydrosta-
tic pressure material, to help the teachers to have 
a better understanding of  the potential miscon-
ceptions in the students.

                        
METHODS

This research is a descriptive study using 
a quantitative approach as the representative of  
the research results. The sample in this study is 
SMAN 3 Malang class X MIA B who has stu-
dying the hydrostatic pressure material in the 
academic year 2015/2016. The respondents are 
23 students consisting of  8 male students and 15 
female students. The misconceptions in the diag-
nosis instruments are listed in Table 1.

  The students of  class X MIA B Malang 
are analyzed their misconceptions by providing 
four questions in the form of  three-tier diagnos-
tic test. The students are working on a three-tier 
diagnostic test for 20 minutes. The diagnosis data 
are presented in a form of  a percentage of  the 
total misconception and the total number of  the 
students (23 students). In answering the questions 
on the multiple choice of  the three-tier diagnos-
tic test, students were asked to answer at level 
1 anwer the questions, at level 2 the reasons of  
the choosen answers, as well as at the level 3 the 
students are required to provide the level of  con-
fiction in the accuracy of  the answers given; by 
selecting the choice sure and unsure. Grouping 
students’ conceptions based on three-tier diag-
nostic tests as in Table 2.

RESULTS AND DISCUSSIONS

The Students’ Overall Concept about Hydro-
static Pressure Concept

The overall analysis results from the three-
tier instrument is classified as students who mas-
ter the concepts is 22.8%, 29.1% did not know the 
concept, while the rest indicated misconceptions 
Many studies have shown that students tend to 
have developed their own understanding before 
the formal teaching is done 35, 9% and 2.2% or 
less confident guessing. For more fully data of  the 
students’ distibution conception on hydrostatic 
pressure can be seen in Table 3.
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Table 1.The misconception in diagnosis instruments
Indicators Students’ Misconception No

ItemsExplaining the hydrostatic pressure on the same horizontal line is heavily influenced by 
the depth of the objects.

1

- Students believe that the hydrostatic pressure is directly proportional to 
the distance of  a point on the surface of  the water.

1

- Students believe that the hydrostatic pressure has a greater value in a 
narrow place.

1

- Students believe that the hydrostatic pressure is directly proportional to 
the height.

1

- Students believe that hydrostatic  pressure is greater at the outsideof   the 
cave because it has a larger fluid volume so that the pressure is higher.

2

- Students believe that the fluid is more concentrated when it is placed  in 
a container, which is denser / narrower then the hidrostatic pressure 
becomes greater.

2

- Students believe that the depth in hydrostatic pressure is measured from 
the bottom of  the fluid.

2

- Students believe that the hydrostatic pressure is greater at the outside 
of  the cave because the water outside the cave is more freely so that the 
pressure becomes smaller.

2

- Students believe that the hydrostatic pressure is greater when the hole is 
wider.

3

- Students believe that the hydrostatic pressure is greater when it is near an 
open hole.

3

- Students believe that the hydrostatic pressure is greater when it is near a 
closed hole.

3

- Siswa meyakini bahwa tekanan hidrostatis lebih besar pada rongga yang 
lebih sempit. Students believe that the hydrostatic pressure is greater in 
the narrower hole.

3

Explaining the hydrostatic preassure is proportional to the density of the fluid.

2

- Students believe that the hydrostatic pressure is inversely proportional to 
the density of  the fluid.

4

- Students believe that the hydrostatic pressure is proportional to the mass 
of  the object.

4

- Students believe that the hydrostatic pressure is inversely proportional to 
the mass of  the object.

4

Table 2.The Grouping Criteria of  Students’ Conception Based on Three-tier Diagnosis Test

Students’ Response
Category CodeAn-

swer
Code Reason Code Convic-

tion
Kode

True B True B Sure Y Mastering the concept  MK

True B False S Sure Y Misconception M

False S True B Sure Y Misconception M

False S False S Sure Y Misconception M

True B True B Not sure TY Guessing, lack of  confidence TK

True B False S Not sure TY Not know the concept TT

False S True B Not sure TY Not know the concept TT

False S False S Not sure TY Not know the concept TT
diadaptasi dari Arslan et al. (2012) 
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A Diagnosis in  the indicator Explains that Hy-
drostatic Pressure is Influenced by Depth and 
All Points in the Horizontal  Container in the 
Calm Fluid has the Same Hydrostatic Pressure 

The question items to diagnose the stu-
dents’ misconceptions in the indicators are in-
fluenced by depth and all points located in the 
horizontal container in a calm liquid has the 
same hydrostatic pressure is presented in Figure 
1, 2, and 3.

On the hydrostatic quention item in holes 
in the ground are presented in Figure 1 and the 
distribution of  students’ answers are presented in 
Table 3. The right answer on these items is the 
choice of  answers D and the exact reason the 
choice of  answers C. Based on these data; it ap-
pears that 30.4% of  students master the concepts 
included in the category of  hydrostatic pressure 
in a straight line on a similar fluid has the same 
mass. Mostly in the categories do not know the 
concept of  which are 43.5% and 26.1% indicated 
misconceptions.

The students who are indicated have mis-
conceptions in the question items in figure 1 are: 
1) the student believes the hydrostatic pressure 
has a greater value in a narrow place by 13.1%, 
2) the students experienced an error in determi-
ning the depth of  13%. The diagnosis is in line 
with the findings of  the study from Besson (2004) 
which states that the hydrostatic pressure in a nar-
row place / container then the hydrostatic pressu-
re will be greater, while the results of  Goszewski 
et al. (2012) reported that students tend to have 
misconceptions in determining the depth in case 
of  hydrostatic pressure.

On the question items of  hydrostatic 
pressure for a fish which is inside and outside the 
cave are presented in Figure 2 and the distributi-
on of  the responses are presented in Table 3. In 
the question on the second image the right anwer 
choice is A and the right reason of  answer choice 
is B. Based on these data seem that only 21.7% 
of  students included in the category of  knowing 
the concept of  hydrostatic pressure in a straight 

line on a similar fluid has the same mass. Most of  
the categories do not know the concept of  39.1%, 
34.8% which are indicated to have misconcep-
tions, and 4.3% to guess or lack of  confiction.

The students who indicated to have mis-
conceptions on question items in the Figure 2, 
namely: 1) the students believe that hydrosta-
tic pressure is greater at the  outside of  the cave 
because it has a larger volume so the pressure is 
higher (17.4%), 2) the students believe that the 
hydrostatic pressure at the outside of  the cave is 
larger because the water is more freely so that the 
pressure becomes smaller (8.7%), 3) the students 
believe that the fluid is more concentrated when 
in a place, which is denser / narrower then the 
hydrostatic pressure becomes larger (4.3% ), 4) 
the students believe that the depth of  hydrosta-
tic pressure is measured from the bottom of  the 
fluid (4.3%). The diagnosis is consequence with 
the findings of  recent research: 1) the hydrosta-
tic pressure is proportional to the volume of  fluid 
that is around the fish, 2) Beson (2004) at the out-
door, the air is free, so the hydrostatic pressure 
becomes smaller and at smaller place the water is 
more compressed.

On the question items  of  hydrostatic 
pressure, the points of  the container which have 
open and close is presented in Figure 3 and the 
distribution of  the responses are presented in 
Table 3. In Figure 3, the question items on the 
correct answer is D and the right reason of  choi-
ce is A. Based on these data, it appears that only 
21.7% of  students are included in the category of  
knowing the concept of  hydrostatic pressure in a 
straight line on a similar fluid has the same mass. 
At the categories who do not know the concept 
are 26.1%, 47.8% indicated as misconceptions, 
and 4.3% as guessing / do not convince with their 
answers. The students who are indicated having 
misconceptions on the question items in Figure 
3, namely: 1) students believe that hydrostatic 
pressure is greater as it is closer to the point of  
closed hole (43.5%), 2) the students believe that 
the hydrostatic pressure in the narrower place 

Table 3.The students’ concept distribution on the hydrostatic pressure concept

Students’ Response

Code

Question Number

1 2 3 4

Answer Reason Conviction N % N % N % N % N %

Mastering the concept PI 7 30,4 5 21,7 5 21,7 4 17,5 21 22,8

Do not know the concept TP 10 43,5 9 39,1 6 26,1 11 47,8 36 29,1

Misconception M 6 26,1 8 34,8 11 47,8 8 34,7 33 35,9

Lucky guesses/not so convice KP 0 0 1 4,3 1 4,3 0 0 2 2,2

23 100 23 100 23 100 23 100 92 100
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The misconception that indicated in stu-
dents within the question items in Figure 4 are 1) 
the students believe that the hydrostatic pressure 
is proportional to the density of  the submerged 
object which amounted to 30.4%, 2) students be-
lieve that hydrostatic pressure is inversely propor-
tional to the density of  the submerged object of  
4.3.

CONCLUSION

Based on the results and explanation as 
described before, it can be concluded that based 
on the diagnosis by using Three-tier methods, 
there are students who indicated are having mis-
conceptions associated to hrydrostatic pressu-
re, covering the indicators which is explain the 
hydrostatic pressure that influenced by the depth 
and all points located in the horizontal place in 
a calm liquid has the same hydrostatic pressure 
and indicators explain the hydrostatic pressure 
is proportional to the density of  the fluid was 
found that as many as 22.8% of  students in mas-

makes it larger (4.3%). The diagnosis is in line 
with the findings of  several recent research: 1) 
Besson (2004) hydrostatic pressure will be larger 
at a closed hole, 2) Kariotoglou & Psillos (1993) 
hydrostatic pressure at the narrow container has 
a narrow greater pressure.

The Diagnosis on the Indicators Explain that 
Hydrostatic Pressure has the Similar Density 
as Fluid

The Question items to diagnose the stu-
dent has misconceptions on the indicators of  hyd-
rostatic pressure is proportional to the density of  
the fluid is presented in Figure 4. The distribution 
of  the students’ answers is presented in Table 3. 
The answer in Figure 4 which is the right answer 
is A and the right reason at the answer is C. Based 
on the data shows that only 17.4% of  students are 
included in the category of  knowing the concept 
of  hydrostatic pressure is influenced by the den-
sity of  the fluid. Most of  the students are in the 
category of  do not know the concept 47.8% and 
34.7% indicated misconceptions.

Figure 1.The hydrostatic pressure in the holes of  the ground question items
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tering the concept category, 39.1% did not know 
the concept, while 35.9% indicated experiencing 
misconceptions, and the balance of  2.2% in the 
category of  guessing or less convince than a total 
of  23 students who took the tests.

The type misconceptions that often hap-
pend in this study are: 1) students believe that 
hydrostatic pressure is greater at a point closer to 
the closed hole (43.5%), 2) students believe that 
hydrostatic pressure is proportional to the density 
of  the submerged object ( 30.4%), 3) the students 
believe that the hydrostatic pressure is greater 

outside of  the cave because it has a larger volume 
of  fluid so that the pressure is higher (17.4%), 4) 
the students have misconceptions in determining 
the depth in case of  hydrostatic pressure (13 %), 
5) the students believe that the hydrostatic pressu-
re is greater in a narrow place (13%).

To prevent the misconceptions in students, 
researchers suggest to the reader as well as further 
research for the diagnosis of  misconceptions be-
fore proceeds a learning process to the students, 
misconceptions that have grown need a further 
evaluation on the sources causes of  misconcep-

Figure 2.The question items of  hydrostatic pressure of  the fish inside and outside of  the cave

Figure 3.The question items of  hydrostatic pressure in a container which has open and close holes
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tions caused by students and other sources such 
as teachers, learning methods, textbooks, and re-
ference books, doing a diagnosis research of  mis-
conceptions in other materials as well as efforts 
to overcome the misconception that indicated 
on the students, doing similar research by using 
more samples, so the results are more accurate.

REFERENCES

Arslan, H. O., Cigdemoglu, c., & Moseley, c. (2012). 
A three-tier diagnostic test to assess pre-service 
teachers’ misconceptions about global warm-
ing, greenhouse effect,ozone layer depletion, 
and acid rain. International Journal of  Science 
Education, 34(11), 1667-1686.

Atwood, R. K. & Atwood, V. A. (1997). Effects of  in-
struction on pre-service elementary teachers‟ 
conceptions of  the causes of  night and day and 
the seasons. Journal of  Science Teacher Education, 
8(1), 1-13.

Besson, U. (2004). Students’ conceptions of  fluids. 
International Journal of  Science Education, 
26(14), 1683-1714.

Brunsell, E. & Marcks, J. (2005). Identifying a baseline 
for teachers astronomy content knowledge. As-
tronomy Education Review, 2(3), 38-46.

Caleon, Imelda & Subramaniam. (2010). Develop-
ment and Application of  a Three-Tier Diag-
nostic Test to Assess Secondary Students’ Un-
derstanding of  waves. International Journal of  
Science Education, 32(7), 939-961.

Chambers, S. K., & Andre, T. (1997). Gender, Prior 
Knowledge, Interest, and Experience in Elec-
tricity and Conceptual Change Text Manipula-
tions in Learning about Direct Current. Journal 
of  Research in Science Teaching, 34(1), 107-123.

Driver, R. A. Squires, Rushworth, P & Robinson, V. 
W. (1994). Making Sense of  Secondary Science: Re-

search into Children’s Ideas. New York: Routlege.
Eryilmaz, A. (2010). Development and Application of  

Three-tier Heat and Temperature Test: Sample 
of  Bachelor and Graduate Student. Eurasian 
Journal of  Educational Research 40(1): 53–76.

Eryilmaz, A., & E. Sürmeli. (2002). “Üç-Aşamalı 
Sorularla Öğrencilerin Isı ve ıcaklık 
Konularındaki Kavram Yanılgılarının Ölçül-
mesi [Identifying Students’ Misconception 
on Heat and Temperature through Three-Tier 
Questions].” Paper presented at the 5th National 
Conference on Science and Mathematics Education. 
Accessed February 7, 2011.

Franklin, B. J. (1992). The Development, Validation and 
Application of  a Two-tier Diagnostic Instrument to 
Detect Misconceptions in the Areas of  Force, Heat, 
Light and Electricity. Unpublished doctoral dis-
sertation, Louisiana State University and Agri-
cultural and Mechanical College

Goszewski, Matthew., Moyer, Adam., Bazan, Zach-
ary, & Wagner, DJ. (2012). Exploring student 
difficulties with pressure in a fluid. PERC Pro-
ceedings, Published by the American Association of  
Physics Teachers under a Creative Commons Attri-
bution.

Guncay, D. & Gulbas, E. (2015). Development of  
three-tier heat, temperature, and internal en-
ergy diagnostic test. Research in Science & Tech-
nological Education, 5(1), 223-233.  

Halim, L., Yong, T. K., & Meerah, T. S. M. (2014). 
Overcoming students’ misconceptions on forc-
es in equilibrium: an action research study. Cre-
ative Education, 5(1), 1032-1042.

Hammer, D. (1996). More than misconceptions: mul-
tiple perspectives on student knowledge and 
reasoning, and an appropriate role for educa-
tion research. American Journal of  Physics, 64(1), 
1316-1325.

Ivowi, U.M.O. & Uludotun, J.S.O. (1987). An investi-
gation of  resourses of  misconception in phys-

Figure 4.The question items of hydrostatic pressure on the laboratorium data results



21C. P. Wijaya, Supriyono Koes H., Muhardjito / JPII 5 (1) (2016) 14-21

ics. Dalam Novak, J.D. (Ed). Proceeding of  the 
second international seminar misconception and 
educational and strategies in science and mathemat-
ics, (3). Ithaca, New York: Cornell University

Kariotoglou, P. & Psillos, D. (1993). Pupils’ Pressure 
Models And Their Implications For Instruc-
tion. Research In Science And Technological Educa-
tion, 11(1), 95–108.

Kirbulut, Zubeyde Demet. (2014). Using Three-Tier 
Diagnostic Test to Assess Students’ Miscon-
ceptions of  States of  Matter. Eurasia Journal 
of  Mathematics, Science & Technology Education, 
10(5), 509-521.

Küçüközer, H. (2007). Prospective science teachers‟ 
conceptions about astronomical subjects. Sci-
ence Education International, 18(2), 113-130.

Kutluay, Yasin. (2005). Diagnosis of  Eleventh Grade Stu-
dents’ Misconceptions about Geometric Optic by a 
Three-Tier Test. Thesis. Middle East Technical 
University

Lawson, A. E. (1995). Science Teaching and the Devel-
opment of  Thinking. Belmont, CA: Watsworth 
Publishing Company

Peşman, H., & A. Eryilmaz. (2010). Development of  a 
Three-tier Test to Assess Misconceptions about 
Simple Electric Circuits. The Journal of  Educa-
tional Research, 103(1), 208–222.

Pratiwi, A & Wasis. (2013). Pembelajaran dengan 
praktikum sederhana untuk mereduksi miskon-
sepsi siswa pada materi fluida statis di kelas XI 
SMA Negeri 2 Tuban. Jurnal Inovasi Pendidikan 
Fisika, 2(3), 117-120.

Sencar, S., & Eryilmaz, A. (2004). Factors mediat-
ing the effect of  gender on ninth-grade turkish 
students’ misconceptions concerning electric 
circuits. Journal of  Research in Science Teaching, 
4(1), 603-616.

Soyinbo, K. (1993). Some Sources Of  Students’ 
Misconceptions In Biology. A Review 
In The Proceedings Of  The Third Inter-
national Seminar On Misconceptions And 

Educational Strategies In Science And Mathematics, 
Misconceptions Trust: Ithaca, NY, USA.

Stover, S. & Saunders, G. (2000). Astronomical mis-
conceptions and the effectiveness of  science 
museums in promoting conceptual change. 
Journal of  Elementary Science Education, 12(1), 
41-52.

Tan, K. C. D., Goh N. K., Chia L. S., & Treagust D. F. 
(2002). Development and application of  a two-
tier multiple choice diagnostic instrument to as-
sess high school students’ understanding of  in-
organic chemistry qualitative analysis. Journal 
of  Research in Science Teaching, 39(4): 283–301.

Trumper, R. (2003). The need for change ın elemen-
tary school teacher training-a cross-college age 
study of  future teachers conceptions of  ba-
sic astronomy concepts. Teaching and Teacher 
Education, 19(1), 309-323. doi:10.1016/S0742-
051X(03)00017-9

Tsai, C. C. (1999). Overcoming junior high 
school students’ misconceptions about mi-
croscopic views of  phase change: a study 
of  an analogy activity. Journal of  Science 
Education and Technology, 8(1), 83-91.

Türker, F. (2005). Developing a Three-tier Test to 
Assess High School Students’ Misconceptions 
Concerning Force and Motion. Tesis. Middle 
East Technical University.

Wong, T. K., & Sulaiman, S. (2008). The Level 
of  Alternative Framework among Form 
Five Science Stream Students on the Topic 
of  Buoyancy. National Conference of  Science 
and Mathematics Education, Johor, Malay-
sia.

Yalcin. M, Altun. S, Turgut. U, & Aggul F. (2008). 
First Year Turkish Science Undergradu-
ates’ Understanding and Misconceptions 
of  Light. Sci & Educ, 18(1), 1083-1093.


