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The aim of this paper is to know the decrease of the quantity of student’s misconceptions after given a Refutation Text in Predict-Observe-Explain (POE) learning model by researcher. The hydrostatic pressure misconceptions consist of four sub-misconceptions. This research is a quantitative research with weak experimental design. Sampling technique applied purposive sampling and has involved 32 students on 9th grade of junior high school in Pandeglang, Banten, Indonesia. The diagnostic test is a multiple-choice form with three-tier test (TTT) format. The result of this research found that there are decreasing of the quantity of student’s misconception on the hydrostatic pressure. The largest percentage of quantity decrease of student’s misconception is on the misconception 1 about 79.31%. Misconception 1 is the magnitude of Hydrostatic Pressure inversely proportional to it area surface. For the future research, suggested to combine strategies or methods for optimal decreasing the quantity of student’s misconceptions. 


Introduction
Students’ conceptual understanding was gained by learning process and also experience from the nature  (Saleh, 2011). Sometimes, while student learn in the classroom, they had pre-conception. Students had different conceptions with scientific conception because they have wrong experiences. These mistakes could create misconception (Akpinar & Tan, 2011).
Moreover, physics learning process only emphasizes on the mastery of mathematical calculation. Teacher still uses oral explanation in front of the class so its consequence is one way communication in classroom. Even, the student rarely does experiments in the laboratory and not all school has good facilities of laboratory (Pratiwi & Wasis, 2013).
One of efforts to reduce misconception is to give a treatment by constructivism learning approach and raise a cognitive conflict. The Predict-Observe-Explain (POE) is a learning model that gives experience learning to the student. POE had the students to find the concept themselves and construct their knowledge by themselves (Acar Sesen, 2013), (Chen, et.al, 2013). In other words, the meaningful learning process, should be easier to understand and to explain, so it is applicable not only in the class but also in their daily life (Kurt & Ayas, 2012).
As like other learning model, POE have the weakness too. Its weakness is that student tends to notice the phenomenon that they predicted. It was implied when they (perhaps) missed some crucial events on observation process. It could be affecting the “explain” stage from POE model (Treagust, Mthembu, & Candrasegaran, 2014). The other one is student has less confidence to write their answer on the “explain” syntax (Acar Sesen, 2013). Based on that, this study tried to solve it by using a Refutation Text (RT). 
RT is a text that has explanations about misconception with its refutation explicitly and then it gives a common sense of scientific explanation (Broughton, Sinatra, & Reynolds, 2010). RT enables the students to be more confident to write their answer, to write their reasoning on the “explain” syntax. Students’ confidence implicitly could promote the conceptual change process.





Method
Population and Samples
This study was using weak-experimental design. This design was used because there is no control variable (Fraenkel & Wallen, 2008). This study was held on the one of public middle school in Pandeglang Regency, Banten, Indonesia. Sampling technique used purposive sampling. The totals number of sample is 32 students (9th grade student).

Instrument and Data Analysis
Instrument used in this study was three tier-tests. This test was a diagnostic test, especially to reveal misconception. Structure of this test are, 1st -tier is question in the multiple choice to examine student’s conceptual; the 2nd -tier is to examine students’ reasoning after answering 1st -tier. The 3rd -tier is to ask students’ certainty in the answering process. This test was chosen because it is efficient to gain the data of students’ misconception or conceptual understanding (Muliyani & Kaniawati, 2015).
The numbers of the test are six questions. Since this is a three tier test, total item that must be filled by the students are 18 items. This test gives to student twice, (pre and post-test). The answer sheets were used to analyse which of the students are having misconceptions and which one are not. The decision of the answer of three-tier-test adopted by Muliyani (2015) was shown at the following Table 1.
	Table 1the  decision of three tier-test
	Tier-1
	Tier-2 
	Tier-3
	Decision 

	Right
	Right
	Sure
	Right concept

	Right
	Right
	Not sure
	Lucky guess

	Right
	Wrong
	Sure
	Misconception

	Right
	Wrong
	Not sure
	Guess

	Wrong
	Wrong
	Sure
	Misconception

	Wrong
	Wrong
	Not sure
	Lack of knowledge

	Wrong
	Right
	Sure
	Misconception

	Wrong
	Right
	Not sure
	Guess


Based on Table 1, students who have misconceptions are those whose answers are wrong and they are sure about it. For example, If 1st tier is correct, 2nd tier is wrong, and they sure, so it belongs to misconception.
For the decreasing quantity of students with misconception is the decreasing number of student that has misconception per concept. Whereas to calculate the decreasing quantity of students with misconception, the author used DQM formula (Kurniawan, Suhandi, & Hasanah). The DQM formula as like as the following.

							(1)
DQM	 	= decreasing of quantity that misconception
%pretest 	= the percentage of student that misconception before treatment. 
%posttest	= the percentage of student that misconception after treatment. 
%Ideal	= expected percentage (0 %) 

To measure the RT, the author calculated its readability by adapting the klos technique. The Klos technique makes the text incomplete to know how difficult it is found by students. In every text, there are five until 10 words erased and replaced with underline. To calculate the readability of RT, the author used the formula as the following.

						(2)
After the calculation, then it must be compared to the Table 2 to meet the criteria. 
Table 2. the readability Criteria
	Score (%)
	Criteria

	61 ≤  tr ≤  100
	High

	41 ≤  tr ≤  60
	Medium

	0,00 ≤  tr ≤  40
	Low 


The Implementation of Refutation Text through POE model
On this research, the treatment used was POE learning model assisted refutation text. There are three syntaxes on this model: predict, observe and explain.
The first syntax is predicting. Students have to be able to predict the related phenomena with hydrostatic pressure. On this syntax, the misconception could be revealed because students are writing the answer of questions with their certainty on the predicting sheets. The 2nd –syntax is observing.  On this stage, students experiments to prove their prediction on the early stage. If their conception (on the predicting stage) is different with experimental result, they can belong to misconception student. The last one is explain. This final stage is comprehensive understanding. Students have to explain the result of experiment and the differences about experiment (if their answers are differed from experiment result).
After POE syntax had been done entirely, it is time for Refutation Text (RT). This text was given by author and its function is to strengthen students’ confidence. The content of RT is specified to investigate hydrostatic pressure concept. 
Result and Discussion
Analyzed data would be discussed start from distribution of misconception. These misconceptions are collected to make item diagnostic three tier-tests. As the following, Table 3 presents misconceptions.
Table 3. Misconceptions on Hydrostatics Pressure
	No.
Mis
	Misconception

	1
	The magnitude of hydrostatic pressure is inversely with its area 

	2
	The largest hydrostatic pressure on the connected vessel is the smallest (surface) area of vessel. 

	3
	The hydrostatic pressure in the different cube in a connected vessel is not same because its different depth.

	4
	The largest hydrostatic pressure on the connected vessel is the highest column on the vessel. 


Table 3, Mis-2, has tested twice, on number item test 2 & 6, because the question was administrated with different emphasize vessel, larger and smaller vessel. Similar to Mis-2 2, the Mis-3 asked in the different question too (in the different statement, test no 3 & 4). Based on the analysis of the answers of three tier-tests, it was shown that Mis-1 was the highest reduction of students with misconceptions.









Figure 1.The DQM of Misconception 
Figure 1, the decreasing quantity of students with misconception is in the high category (in average of DQM). Unfortunately, Mis-3 decrease fewer than 60% only (medium category). These data obtained by using formula (1). During the data presented in the Fig 1, the shocked result that there are no student have scientific conception on Mis-2, 3, and 4 in the pre-test. 
There are several reasoning why the percentage of decreasing did not reach 0% (didn’t reach ideal target). The first, students still hold on their pre-conception although they had seen the result of experiment contrary to their mind. Since that, they won’t repair their conception with the new one (Acar Sesen, 2013). The second, the innovative teaching model is not familiar with students’ habit but also to their teacher. The difference of learning process could affect the student to uncertain about their answer (Pourhosein Gilakjani, 2012). Last one, teachers’ skill to implement the new model or to make inquiry questions or teachers’ knowledge could affect to this study result. For complement data on Fig 1, students’ answers on the RT analysed by using (2) and the result converted to Table 4. 
Table 4 Readability of Refutation text
	Refutation text (RT)

	Concept of the text 
	Score
	readability

	Hydrostatic pressure 
	60.06
	Medium 


 There is a similarity between data in the Fig 1 with data in Table 4. The result of analyzed data was stagnant on the medium category (except Mis-3). The example of the test and the RT could be seen as the following

Misconception: The magnitude of hydrostatic pressure is inversely with its area.
Indicator: to determine the magnitude of hydrostatic pressure on the different area of glasses.
1st -tier:  (
Figure 
1
 Glass with different area
)[image: ] There are two glasses that have different area. Glass 1 has area A and Glass 2 has area 2A. Both of them, poured with the water on the same volume (see Fig.2). How is the hydrostatic pressure (on the base) on both of them?






a. The magnitude of hydrostatic pressure on Glass 1 is equal to Glass 2. 
b. The magnitude of hydrostatic pressure on Glass 1 is larger than Glass 2. 
c. The magnitude of hydrostatic pressure on Glass 2 is larger than Glass 1 

2nd -tier: The reasoning of the answer is:
a. Since the depths of the two glasses are equal, so the base of the two glasses had the equal magnitude of hydrostatic pressure too.
b. Since the area of Glass 1 smaller than Glass 2, so the Glass 1 has the larger hydrostatic pressure than Glass 2. 
c. Since the area of Glass 2 larger than Glass 1, so the base of Glass 2 has the larger hydrostatic pressure. 
d. ....

3rd -tier:  The confidence: 				a. sure                    b. Not sure
 (
Figure 
2
 Refutation text for Hydrostatic Pressure
)[image: ]





Conclusions 
After analyzing the data, it could be concluded that POE assisted with RT was able to reduce the quantity of students with misconception. The largest reduction of the student with misconception is Mis-1, and the smallest one is Mis-3.  The limitation of this study is some students still “comfortable” with their misconception. So, the students must have an awareness about misconception.  For further research, it is suggested to combine the other method for optimal to reduce the quantity of student that misconception
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Tekanan hidrostatik bergantung pada luas wadahny 2

Benarkah pernyataan berikut? “Tekanan hidrostatik

Walaugun kadua wadah memiliki
alas  dengan luez  penampans tergantung pada lugs penampangny. Semakin kecil luas
berbsda, tetepi kedua wadsh

tekanan  hidrostatik akan semakin

N karena menilii___kedslamen yang

Sebagian orang mungkin  masih dengan

pernyatagn tersebut. Padehal pernyataan tersebut kurang

N 3 . Pembelajaran hari ini, memberi kepada kita

temtong tekanen hidrostatik _ fluide Kita dopat

menyimpulkan bahwa tekanan pada fluida

bergantung pada _jenis zat cair, gaya .

"l “ . dan kedalamannya. Semakin dalam kedalamannya maka
___ semakin besar. pula_tekanannya.

ENGLISH (UNITED STATES)
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