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Abstract— Thermochemistry is one of materials that had low 

student’s understanding ability on National Examination in 

2013-2015 which only gets 55.45%. This low percentage because 

of student still has misconception. Misconception can cause 

students having low ability to understand a concept. This 

misconception should be reduced, one of the ways to reduced is 

using remedial teaching with appropriate learning strategy 

which suitable with the problem that faced by student and one 

of them is predict-observe-explain (POE) strategy. The aim of 

this research is to know the effectivity of learning process using 

POE strategy to reduce misconceptions. This research was using 

One Group Pretest-Posttest Design. The sample is 33 students of 

XI MIA 4 at senior high school Kemala Bhayangkari 3. To know 

student conception this research using three tiers diagnostic test 

for pretest and posttest. A pretest was conducted after students 

have a conventional learning process with their teacher. Posttest 

was conducted after the student had given a treatment using 

POE strategy. Generally, the result shows students' changing 

conception. Initially, student’s conception which knew the 

concept is 21.03% and student with misconception is 57.12%, 

after implementation of the learning process using POE strategy 

the conception changing gradually becomes 93.5% and 4.61%. 

So we can conclude that POE strategy effective to reduce 

misconception that had been experienced by student. 
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I. INTRODUCTION  

Chemistry is a material that difficult to learn. It was 

consistent with the results of a study that thermochemistry is 

a difficult topic for high school students and they have 

various misconceptions in it [1]. This is reinforced by 

preliminary study which states that 95% of students think that 

chemistry is difficult to learn because there are so many 

concepts that must be understood (70%). 75% of students 

think that thermochemistry is a difficult material because 

there are many concepts in it. Only 35% of students can 

answer questions of concept correctly. This Low mastery of 

concepts is a major problem on formal education which 

caused low on student achievement. This is evidenced by the 

low score of the National Exam results in thermochemistry 

material from 2013-2015, which was only 55.44%. Besides 

that, it was strengthened from previous research which said 

completeness of class on thermochemistry material only 42% 

so it needed to be improved [2]. 

One way to improve the completeness of class is by 

understanding and mastering a concept well. But in reality, 

there are many mistakes in understanding concepts or 

commonly called misconceptions which are the result of 

initial conception or preconception. Misconception is a 

conception of someone which is clearly different and often 

conflict with scientific concepts [3]. A study found that 60% 

of students consider all reactions to occur spontaneously as 

exothermic reactions; 30% of students think that heat always 

needed so chemical reactions can occur; 45% of students 

cannot determine the best fuel by considering enthalpy 

changes and same amount for a combustion reaction, students 

do not know the system of a reaction; students cannot 

determine the system and environment on calorimeter; many 

of students do not understand the enthalpy of formation [1]. 

Other Misconceptions on thermochemistry are found in 

systems and environmental concepts, concepts of exothermic 

and endothermic reactions, enthalpy concepts and enthalpy 

changes [4, 5]. Same with the result of preliminary study 

which found that student has difficulties when determining 

system and the environment in a reaction, and also student 

got difficulties when determining exothermic and 

endothermic reaction, formation, and dissociation enthalpy 

changed and Hess law. Misunderstandings or lack of 

understanding of thermochemical problems are so worrying 

that they must be reduced [6]. 

One way to solve it is through a remedial teaching 

program. Remedial teaching is a teaching method that 

involves the activities of diagnosis, prevention, treatment, 

healing, and repairing of students' mistakes in learning 

process [7]. Solving problems in learning using remedial 

teaching is expected to be one of sources of experience for 

student when they are willing to improve learning, especially 

in student misconception remediation programs [8]. One 

strategy that used to eliminate misconceptions is strategy of 

Predict-Observe Explain (POE). 

Predict-Observe-Explain (POE) Strategy has three stages 

as follows: 1) Predict, the teacher provides a background 

situation and then asks students to write down their 

predictions and their reasons (why it can be happen based on 

student beliefs); 2) Observe, students make observations, 

experiments, or learn about the actual situation; 3) Explain, 

students try to understand why their predictions are wrong 

and formulate a new theory to explain what happened [9]. 

This strategy can minimize the occurrence of student 

misconceptions compared with conventional learning [10]. In 

addition, the POE strategy provides a better process on 

teaching concepts so it can help student to gain a better 

understanding of a concept and also can reduce conceptual 

errors on students [11]. Positive effects of teaching with POE 
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strategies that students can overcome misconceptions and 

improve their learning outcomes [12]. 

Since the POE strategy can minimize misconceptions, it 

will be very interesting if the researcher uses the POE strategy 

to overcome misconceptions in the thermochemistry material 

which suffered by students. Because so far the POE strategy 

is only used to reduce misconceptions in physics and biology 

and misconceptions on thermochemistry are reduced using 

cognitive conflict and conceptual change strategy. 

Unfortunately, there are still no studies using POE strategy to 

reduce misconceptions in thermochemistry. So the purpose of 

this study was to determine the effectiveness of the POE 

strategy on reducing misconceptions in thermochemistry. 

II. METHOD 

This study uses One Group Pretest-Posttest Design. This 

research was conducted on class XI MIA SMA Kemala 

Bhayangkari 3 Porong students. The sample in this study 

were 33 students of class XI MIA 4 of SMA Kemala 

Bhayangkari 3 Porong. All students were divided into 6 

heterogeneous groups. First students were given a conceptual 

understanding test as pretest to know student conception 

status. Then remediation is given by using worksheet with 

POE strategy. At the end of the study, students were given 

conceptual understanding test as posttest to determine 

changes in conception status. The results then analyzed using 

the Wilcoxon signed-rank test. 

The conceptual understanding test in posttest and pretest 

is a diagnostic test which is composed of three levels. The 

first level contains multiple-choice tests, the second level 

contains several alternative reasons related to the first tier, the 

third level is confidence rating that can measure the level of 

students' confidence in the answer which contains two 

options namely sure and unsure [13]. This test contains 20 

questions divided into 3 concepts which are exothermic-

endotherms, formation, and dissociation enthalpy changes 

and Hess law. The data that obtained gave students' 

conception status which written in Table I: 

TABLE I. CLASSIFICATION OF STUDENT STATUS 

Student Response 

Category Code 
(First Tier) 

Answer 
(Second Tier) 

Reason 
(Third Tier) 

Confidence Rating 

True True Sure Know Concept KC 

True True Unsure 
Don’t Know Concept 

(Lucky Guess) 

DKC True False Unsure Don’t Know Concept 

False True Unsure Don’t Know Concept 

False False Unsure Don’t Know Concept 

True False Sure 
Misconception (false 

positive)  

MC 
False True Sure 

Misconception (false 

negative) 

False False Sure Misconception 

III. RESULT AND DISCUSSION 

The pretest and posttest data describe conceptual 

understanding of students which categorized in conceptions 

status of Know Concepts, Don't Know Concepts and 

Misconceptions. Comparison of Pretest and Posttest results is 

presented in Figure 1. 

 

Fig 1. Student’s conception status on each concept before treatment using 

POE strategy  

Student’s conception before treatment using the POE 

strategy is shown in Figure 1. This initial condition is used to 

show that the conceptual understanding of students on 

knowing the concept is still small, which is equal to 18.18% 

in the concepts exotherm and endotherm; 2.27% in the 

concept enthalpy changes and decomposition; and 1.73% in 

Hess's law with average 21.03%. Students tend on 

misconceptions with successive percentage is 58.25%; 

53.79%; and 59.31% with an average of 57.12%. 

Misconceptions that occur can be reduced even though it 

requires a long process. If the misconceptions that occur in 

students are left, it will undermine students' understanding of 

chemistry. Because we know that most of chemistry concepts 

are interrelated. Misconceptions that occur must be reduced 

so that understanding and mastery of concepts increase that 

shown by higher learning outcomes. So it requires 

improvement in learning so that the concepts in that material 

can be mastered by students properly and correctly. 

 

Fig 2. Student’s conception status on each concept after treatment using POE 
strategy  

One of remedial learning that used to overcome 

misconceptions is learning by using predict-observe-explain 

strategy. Figure 2 shows student’s conception after treatment 

using POE strategy. On the student's final test there was a 

significant increase in student conception, the students' initial 

understanding which initially had misconception and did not 

know the concept was well understood so it changed become 

know the concept. The number of students who know the 

concept increases on three concepts with successive 
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percentage of 90.57%; 94.7%; and 95.24% with an average 

93.5%. The indicator of successful learning of POE strategy 

learning can be seen by increasing students' conception 

conditions percentage. It means that the misconceptions 

experienced by students decrease. It indicated that after 

learning has done, student’s understanding of concepts 

increases. This is the impact of learning that is to improve and 

strengthen student’s concept in the construction of 

knowledge to form new concepts which are in accordance 

with scientific concepts [14]. It supported the statement of 

learning process with POE strategies that can make 

misconceptions that occur in student decreases [15,16].  

In addition [12] learning with POE strategies can help in 

overcoming misconceptions experienced by students because 

learning using POE strategies can develop the ability to track 

their initial knowledge and they can find out what is lacking 

and misconceptions so that they can correct the 

misconceptions or imperfect learning earlier [11]. 

The first stage of learning using POE Strategy is predict. 

At this stage, the teacher will understand how the students' 

concepts and initial thoughts about the problem posed. In this 

prediction process, the teacher can also understand the 

student’s misconceptions. This is important for the teacher in 

helping students to build the correct concepts. The second 

stage, observe, enables cognitive conflict problems. 

Cognitive conflict approaches and interesting situations are 

factors that influence students' conception changes [17]. The 

third stage is explain. If the prediction results are in 

accordance with the results of observations and after they get 

an explanation of the truth of their predictions, students are 

more confident in the concept. However, if the assumptions 

are not fixed then students can look for explanations about 

the inaccuracies in their predictions.  

Students will experience changing their concepts from an 

incorrect concept to the correct concept. At this stage, 

students learn from mistakes so they are not easily forgotten. 

The third stage provokes student-student and student-teacher 

discussion. At this stage the results of the experiments and 

the literature studies they conducted were presented to be 

compared with the results of other groups. At the time of the 

discussion, each group usually has a different conclusion 

from the data generated. The process that occurs at the third 

stage also develops student reasoning. Students are easier to 

build understanding if they can communicate their ideas to 

other students or teachers. Also at this stage helps encourage 

students to obtain and understand their own knowledge that 

stems from their own ideas. 

Furthermore, the existing data were analyzed using the 

Wilcoxon signed-rank test with a confidence level of 95% 

which is used to prove that exists or not the effect of learning 

by using POE strategy on changing student conception status 

and giving results such as shown in Table II. 

 

 

 

TABLE II. RESULT OF WILCOXON SIGNED RANK TEST 

Ranks 

  N Mean 

Rank 

Sum of 

Ranks 

MKPOSTMIA4 - 
MKPREMIA4 

Negative Ranks 20a 10.50 210.00 

Positive Ranks 0b .00 .00 

Ties 0c   

Total 20   

a. MKPOSTMIA4 < MKPREMIA4    

b. MKPOSTMIA4 > MKPREMIA4    

c. MKPOSTMIA4 = MKPREMIA4    

Test Statisticsb 

 MKPOSTMIA4 - MKPREMIA4 

Z -3.928a 

Asymp. Sig. (2-tailed) .000 

a. Based on positive ranks. 

b. Wilcoxon Signed Ranks Test 

Based on the results in Table 2, it was found that the sign 

2 tailed was 0.000 this value below table value, the amount 

of table value is 0.05 which means that there is a change in 

the conception of misconception become known concept 

after learning using Predict-Observe Explain strategy had 

been done. It means that there is a significant influence on the 

implementation of learning with POE strategy to improve 

students' conceptual status as an impact of decreasing 

students' misconception status. It supported by research that 

said POE strategies can have impact on decreasing students' 

misconceptions because POE strategy facilitates scientific 

investigating phenomena in small groups, then they make 

predictions about these phenomena and then observe after 

that compare predictions and explanations they make based 

on observations that have been done [12]. Students eliminate 

cognitive conflicts that occur between predictions and 

observations by making explanations so that the POE strategy 

provides the conceptual understanding and deep learning for 

students [18]. In addition, learning with POE strategies can 

improve students 'understanding of concepts, we also found 

that POE strategies were effective in enhancing students' 

conceptual understanding [19, 20].  

But there are still some students who experience 

misconceptions even though the learning process with POE 

strategy has been done with successive percentage of 8.42%; 

1.52% and 3.9% with an average of 4.61%. This situation is 

caused by students still fixated on their initial understanding. 

This condition has been explained in another research that 

misconceptions are resistant or difficult to change and tend to 

persist [21].  This is in line with other opinions that 

misconceptions cannot be changed only with new 

information or students still have the opportunity to return to 

their original conception even though they have been 

introduced to the correct concept [3,22]. Resistance on 

misconception may occur due to a state of disequilibration 

through the process of cognitive conflict that hasn’t reached 

equilibration state. Equilibration can occur if assimilation and 

accommodation happen in an integrated manner [23]. 

According to Renner and Lawsone equilibration can cause on 

development of the scheme or intellectual structure of student 

be more complex and more useful, so that repeated treatment 
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is needed to complete students who still have misconceptions 

[24].   

IV. CONCLUSION  

he results of the study indicate that learning by using the 

POE strategy successfully increases know the concept status, 

with an average percentage of 21.03% changed become 

93.5% and reduce misconceptions which have an average 

percentage of 57.12% to 4.61%. So it can be said that a 

learning process using the POE strategy effectively 

influences the improvement of status to know concepts and 

reduce misconceptions. 
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