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Abstract. Every student has different understanding of a concept. To achieve expected
cognitive abilities, so it needs a good understanding of concept. Based on preliminary research
understanding of thermochemistry concept is low. This low ability caused of majority of
student still have misconception. This misconception should be removed, one of the way to
remove is using predict-observe-explain (POE) strategy. The aim of this research is to find out
profile of student conception after implementation of POE strategy. The subject was 36 student
of science class at 11" grade of SMA Kemala Bhayangkari 3 Porong. This research was using
three tier diagnostic test to know student’s conception. Generally the result was student’s
conception changed. It indicated with the result of pre-test, initially 72.80% student have
misconception, 15.14% didn’t know the concept and 12.78% knew the concept, while the
result of post-test changed become 92.78% knew the concept, 3.06% didn’t know the concept
and left 4.17% with misconception. So it can be concluded that student’s conception profile
after implementation POE strategy generally changes become knew the concept and student
conception who didn’t know the concept and misconceptions showed low percentage.

1. Introduction

Chemistry is one of the lessons that has its own characteristics and require special skills in solving
problems of theory, concepts, law and facts. However in chemistry there are so many abstract concepts
that become difficult for students to understand. This is confirmed by the results of a preliminary
research that stated 95% of the students argued that material in chemistry is difficult to learn because
many of concepts that should be understood (70%). One of material that is considered difficult by
students (75%) in preliminary research is thermochemistry because it has so many concepts. It same
with the result of research [1] that 67.72% student has misconception on thermochemistry
thermochemistry. Understanding and mastery of concepts is important for students to achieve
expected cognitive ability. Based on preliminary research only 35% of students who can answer
concept‘s question correctly. It also can be seen from a research that mastery learning of class in
thermochemistry only 42% so it needs to be improved. This research also found several
misconception, there are misconception on system and environment, explaining exotherm and
endotherm reaction, standard enthalpy formation, and counting the changing of enthalpy in a reaction.
[2].

Based on Saricayir et al. research [3] misconception or less understanding about thermochemistry
is worrying, there a several concepts that have low understanding are relation between bonding,
enthalpy and energy in chemistry reaction and it can be related to disability of student in
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understanding of formation and dissociation reaction. Students also don’t have proper conceptual
understanding about heat, temperature and enthalpy change during phase change. Result of Sutisna
research [4] found that misconception in Thermochemisty on system and environment concept,
exothermic and endothermic reaction, enthalpy change and combustion reaction. While according to
Febriyanti et al. research [5] found that student has misconception in relation between enthalpy
bonding (33.33%) and energy bonding (40.74%). In line with result of preliminary research which
found that student has difficulties in determine system and environment, exothermic and endothermic
reaction, enthalpy change, and Hess law.

If there is a misconception on student then must be reduced in order to increase understanding and
mastery of concepts so that required an improvement in learning process so the concept will be
mastery by student good and correct. One of the ways that can be used to reduce the misconception is
using Predict-Observe-Explain (POE) strategy. This strategy encourages and supports the conceptual
change in students because these strategies can enhance students' conceptual understanding [6].

Predict-Observe-Explain (POE) strategy has three stages as follows: 1) Predict, the teacher gives
background of the situation then asked the students to write down their prediction results, along with
the reason (why it happens is based on what student belief); 2) Observe, students perform
observations, experiments, or learn about how the actual situation; 3) Explain, students are trying to
understand why their predictions wrong and formulated a new theory to explain what happened [7]. In
the first stages is to reveal profile of students ' conceptions which divided into three i.e. know the
concept, don't know the concepts and misconceptions. On the second and third stages, the students
through the process of accommodation so that students have the opportunity to experience conceptual
change as well as having opportunities to strengthen new concept which students obtained from the
previous stages. This strategy will be conduct with direct instruction model because this model support
on conceptual attainment.

According to result of Mursalin study [8] that learning with POE strategy better in minimizing the
occurrence of student’s misconceptions compared with conventional learning model. In addition,
according to result of Ozdemir et al. study [9] that POE strategy provides better teaching in concepts
so it can be help student to achieve better conceptual understanding. Positive effects of POE strategy
i.e. students can overcome their misconceptions and improve their learning outcome [10]. POE
strategy is one of alternative learning strategies that enable students to construct their own knowledge,
enhance understanding and minimizing the misconception. This strategy is used to probe student’s
initial knowledge, give teacher information about student’s thinking skill, motivating students to
explore their own concept and evoke students to do investigation so that It can be used by students to
find solutions of problems which given by teachers independently [11].

Based on literature review that has been done mostly POE strategy used to reduce misconception in
physic and biology concept. While misconception in thermochemistry was reduced using cognitive
conflict model [4] and conceptual change strategy [12]. So it will be interesting if this research using
POE strategy to reduce misconception that happens to student because there are limited attentions of
use POE strategy on student’s misconception about thermochemistry. Beside to know profile of
student conception, this research hopefully can reveal the effect of learning process using POE
strategy to student that has misconception in thermochemistry.

2. Methods

This research is to know the profile of student’s conception after the implementation of Predict-
Observe-Explain (POE) strategy on thermochemistry concept. This research uses One Group Pretest-
Postest Design. This research was conducted in student at grade 11" on science class at senior high
school Kemala Bhayangkari 3 Porong. The sample in this research is 36 students. The entire students
divided into 6 heterogeneous groups. To know student’s profile conception after the implementation
POE strategy so will be measured result of pretest’s conception and posttest’s conception. The
procedure is conducting a preliminary study to check student understanding in thermochemistry. After
that, students are given a pretest to know initial student’s profile conception. If there is misconception
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and do not know the concept on the pretest result, then treatment using strategy done to reduce
student’s misconceptions and do not know the concept. And then posttest was done to know final
student’s profile conception. The instrument that used in this study is three tier diagnostic test as
Pretest and Posttest which contains 20 items and student worksheet. The data obtained from pretest
and posttest are analyzed in a descriptive profile and student’s profile conception divided in three
categories namely know a concept (KC), do not know the concept (DKC) and misconceptions (MC).
After that the data also analyze statistically using wilcoxon’s signed rank test to know the influence of
Predict-Observe-Explain (POE) strategy on student’s conception.

3. Results and Discussion

Three tier diagnostic tests that have been created are used as pretest and posttest to know the initial
and final student’s profile conception. Pretest was conducted after students had learning process at
thermochemistry concept. The objective of this identification is to find out percentage of students who
know the concept, don't know the concepts and misconceptions. Table below shows student’s profile
conception before and after implementation of Predict-Observe-Explain (POE) strategy that can be
known through a pretest results in Table 1.

Table 1. Percentage of Students’s Profile Conception Before and After Implementation of Predict-
Observe-Explain (POE) Strategy

) Before After
(12\1131?151%2? Concept Percentage Percentage

KC DKC MC KC DCK MC

1 278 0.00 9722 100.00 0.00 0.00
2 5556 5.56 38.89 100.00 0.00 0.00
3 1944 16.67 63.89 8889 556 5.56
4 1667 1389 6944 91.67 2.78 5.56
5 Eﬁgﬁﬁggﬁc 1667 2.78 80.56 91.67 2.78 5.56
6 556 833 86.11 9444 556 0.00
7 11.11 2222 66.67 8889 556 5.56
8 1944 833 7222 86.11 556 833
9 278 833 8889 86.11 5.56 833
Average 16.67 9.57 73.77 9198 3.70 4.32

10 Formation 833 833 8333 8889 278 833
11 ~and 3333 3611 30.56 88.89 5.56 5.56
12 DEZ?;;’;‘“"“ 13.89 11.11 75.00 100.00 0.00 0.00
13 Changg 0.00 30.56 69.44 91.67 5.56 2.78
Average 13.89 21.53 64.58 9236 3.47 4.17

14 833 1944 7222 9722 0.00 2.78
15 11.11 13.89 75.00 88.89 2.78 8.33
16 11.11 13.89 75.00 9444 556 0.00
17 Hess Law  5.56 16.67 77.78 91.67 5.56 2.78
18 556 2222 7222 91.67 0.00 833
19 0.00 25.00 75.00 100.00 0.00 0.00
20 833 1944 7222 9444 0.00 5.56

Average 7.14 18.65 74.21 94.05 1.98 3.97
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Questi Before After
uestion
Number ~ COCePt Percentage Percentage
KC DKC MC KC DCK MC
Average of
All Concept 12.78 15.14 72.08 92.78 3.06 4.17

Based on Table 1 show that most of the student experiences do not know concepts and
misconceptions on the whole question. The average percentage of students who know the concept
(KC) is 12.78% with the highest percentage is 16.67% on the concept of exothermic and endothermic
reaction. The average percentage of students who do not know the concept (DKC) of 15.14% with the
highest percentage is 21.53% on the concept of formation and dissociation enthalpy change. The
average percentage of students that has misconception (MC) is 72.08% with the highest percentage is
74.21% on Hess law. Based on the average percentage indicates that conditions students that has
misconception is greater than students who do not know the concept.

After initial student’s profile conception has known then treatment i.e. learning process with POE
strategy done 3 times. At the last meeting, posttest was carried out to measure the final student’s
profile conception. Based on Table 1 almost every question indicates student’s condition is known the
concept has high percentage. Student’s understanding in knowing the concept is still quite varied, this
shows that student’s understanding in know the concept is still not steady. The average percentage of
students who know the concept is 92.78% with the highest percentage is 94.05% on Hess law. The
average percentage of students who still do not know the concept is 3.06% with the highest percentage
is 3.70% on the concept of exothermic and endothermic reaction. The average percentage of students
who still has misconception is 4.17% with the highest percentage is 4.32% on the concept of
exothermic and endothermic reaction.

After that changing conception analyzed using wilcoxon ranked sign test with a = 0.05. This test is
to show is there any influence in changing student’s conception which caused by
implementation Predict-Observe-Explain (POE) strategy on learning process. Table 2 shown the
result of Wilcoxon ranked sign test.

Table 2. Result of Wilcoxon Ranked Sign Test
Wilcoxon ranked sign test, o = 5%

Category Z Asymp. Sig. (2-tailed)
TKPOST - TKPRE -3.9282 .000
TTKPOST - TTKPRE  -3.730° .000
MKPOST - MKPRE -3.9292 .000

Based on Table 2 we know that sig. (2-tailed) value of all categories is less than 0.05. It means
hypothesis 0 is rejected so there are influences on misconception, do not know the concept and know
the concept after implementation of Predict-Observe-Explain (POE) strategy on the all of students.

The condition of the students before the implementation of predict-observe-explain (POE) strategy
is used to assign misconception and do not know the concept and know the concept that happens to
students and as a reference for implementing a learning process even though it takes quite long
process. Because if the misconception is left it will affect to students' understanding in chemistry, we
know that concepts in chemistry is largely inter-related. So learning process with POE strategy is done
three times, at the last meeting student did a posttest to track down their final conception. Based on the
analysis of student's conception status, can be found some of the following statements: (1) from
tracking down the final student’s conception generally changed become know the concept, (2)
student's conception status who do not know the concept and misconception shows low percentage,
this indicates that most of the students have already mastered the concept well, (3) some of the
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student’s misconceptions status cannot be changed become know the concept because students are
having resistant misconception.

The results of verification statements above can be written as follows: (a) in final test of student’s
final conception there are improved significantly, student’s initial understanding status of
misconceptions and don't know the concept become already understood the concept well and student’s
conception status become know the concept. The number of students who know the concept overall
increased become 92.78%. It means after learning process, student’s understanding of a concept
increased. It can be happen because student remove cognitive conflict between prediction and
observation phase with explanation so POE strategy give deeper conceptual understanding on learning
process [13], (b) misconception still found about 4.17%. Question numbers 8, 9, 10, 15, and 18 is
question where in general students still experience a misconception despite already done learning
process with POE strategy. The existence of this state caused of students still fixated on their first
understanding. This statement is supported by result a Ibrahim research [14] that even students have
been introduced to the right concept but there is still a chance of returning to the wrong conception
itself (misconception).

Indicators of the successful in learning process using POE strategy can be seen with increasing
students ' conceptions percentage. This means that the misconception and do not know the concept is
decrease and knowing the concept is increase. It supported by a statement from result of research [15-
16] that using POE strategy in learning process, misconception that happens to student is decrease.
This is supported by activities by students during learning process most of students do positive
activities such as giving attention to explanation/phenomenon which presented by teacher, write down
predictions/ ideas/questions, reading their worksheet or the other source, conduct experiments, discuss
and helping each other, presented the results of their discussion, ask/said their opinions and conclude
the learning material. It shows that learning process using POE strategy enhance student activities in
learning process.

To strengthen the result, a statistical test was conducted to prove there was influence of POE
strategy in changing student conception’s category. The statistical was used is wilcoxon ranked sign
test using SPSS. The result show that POE strategy has significant influence to reduce misconception
and do not know the concept and can make know the concept category increase. In addition, according
to result of Kibirige et al. research [10] that learning process with POE strategy can be helpful in
tackling misconception that happen to students because POE strategy can develop the ability to track
their initial knowledge and they can find out what is lacking and misconception, so that they can fix
their misconception or not perfect learning process [9]. Besides that, learning process with POE
strategy can improve student understanding [17].

4. Conclusion

The conclusion that can be drawn based on the results of data and analysis that has been done are 1)
profile of student’s conception before learning process i.e., students who do not know the concept is
15.14%. The average percentage of students that has misconception is 72.08%. The average
percentage of students who know the concept is 12.78%. After implementation of learning process
with Predict-Observe-Explain (POE) strategy in thermochemistry concept, student’s conception turned
into a average percentage of who know the concept is 92.78%. The average percentage of students
who still do not know the concept is 3.06%. The average percentage of students who still have
misconception is 4.17%. 2) POE strategy effective to reduce student’s conception of misconception
and don't know the concept and increase know the concept category.
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