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ABSTRACT

This study aimed at describing and explaining chemistry learning problems viewed from conceptual change mod-
el and misconceptions of students. The study was qualitative research of case study type conducted in one class
of SMAN 1 Singaraja. Subjects of the study were a chemistry teacher and students. Data were obtained through
classroom observation, interviews, and conception tests. The chemistry learning problems were grouped based
on aspects of necessity, intelligibility, plausibility, and fruitfulness. Data were analyzed descriptively. The results
of the study showed that the chemistry learning problems related to the aspect of necessity were that the teacher
did not carry out the laboratory work and did not discuss the properties of the buffer solution. The problems
related to aspects of intelligibility were the teacher asked successive questions, answered her own questions, gave
wrong information, made unclear and wrong analogies, and did not ask student reasons. The problems related to
the plausibility aspects were that the teacher had less emphasis on the importance of context and neglected the
students’ alternative conceptions. The problems related to the fruitfulness aspects were that the teacher was less
likely to provide complex problems especially with regard to the application of the buffer solution in everyday life.
Students experienced misconceptions on some concepts of buffer solution.
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INTRODUCTION Students attend to the classroom are ge-
nerally not with empty heads, but rather they
bring a number of previously established experi-
ences or ideas when they interact with the envi-

ronment (Pinker, 2003). This means that before

The learning process occurs continuously
during the learning process takes places in accor-
dance with the view of constructivism. Based on

this view, students actively build their own kno-
wledge based on cognitive maturity. The teacher
must be aware that knowledge can not be transfer-
red from the teacher’s head to the students’ head.
In the view of constructivism, the understanding
of learning emphasizes on the process rather than
results. Students construct or build their under-
standing of natural events/facts encountered by
using experiences, cognitive structures, and be-
liefs in order to gain understanding or knowledge
and cultivate reasoning.

*Address Correspondence:
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the learning activities take place, students have
ideas about the events around them. These ideas
are called as prior knowledge, preconceptions, or
alternative conceptions that will be the basis for
building their next knowledge.

In the conditions of cognitive conflict,
students are faced with three choices, namely
(1) retaining their original intuition (the ability
to understand something without reasons, ratio-
nality, and intellect); (2) revising some of their
intuition through assimilation; and (3) changing
their views and accommodating new knowledge
(Santyasa, 2008). The prior knowledge of stu-



I. W. Redhana et al. / JPIL 6 (2) (2017) 356-364

dents will turn into scientific concepts only if the
teacher’s learning becomes more necessary, intel-
ligible, plausible, and fruitful for students (Posner
et al., 1982). The conceptual change model is an
effective learning model in changing the students’
misconceptions into the scientific concepts (Pos-
ner et al., 1982; Hewson & Thorley, 1989; Hen-
nessey, 2003; Cetengul & Geban, 2005; Balci et
al., 2006; Onder & Geban, 2006; Dilber & Duz-
gun, 2008; Berber & Sari, 2009; Trundle & Bell,
2009; Gadgil, Nokes-Malach, & Chi, 2011; Ay-
din, 2012; Kaya & Geban, 2012; Taslidere, 2013;
Madu & Orji, 2015; Tas et al., 2015; Yumusak et
al., 2015).

The conceptual change model is a learning
model that describes an interaction between new
conceptions and pre-existing conceptions. It is
widely used in science subjects. This model was
first introduced by Posner et al. (1982) and more
than a decade of this model has greatly influen-
ced studies in the field of student conceptions.

Recent studies in the field of education be-
gin to focus on the problems of learning. Orgill
& Sutherland (2006) state that teachers tend to
focus more on the aspects of calculation rather
than those of concepts in the learning to explain
chemistry subject. This results in students having
difficulties in understanding the chemical con-
cepts correctly. Some students’ understanding is
inconsistent with the views of the scientific com-
munity. It is called misconceptions. Students ex-
periencing misconceptions will have difficulties
in relating their concepts with the next concepts.
Therefore, the teachers must know the miscon-
ceptions of students so that they are able to carry
out the teaching and learning process in accor-
dance with the prior knowledge of students.

SMA Negeri 1 Singaraja as a part of the
educational institution is in charge of preparing
graduates who are intelligent, having life skills,
cautious to God Almighty, having the noble
character, and so on. It is a favorite school in
Buleleng regency of Bali. Students’ academic
achievements in the event of such olympic com-
petitions are quite proud. Likewise, the number
of graduates of SMA Negeri 1 Singaraja received
at the favorite colleges is quite a lot. However, the
results of observations on the chemistry learning
showed that chemistry the teachers applied tra-
ditional learning. In this traditional learning, the
chemistry teachers used more lecture and questi-
on and answer methods as well as group discus-
sions. Observation results also showed that some
chemistry teachers provided many tasks to the
students so that they were able to solve problems
given by the teachers. Given these tasks, the te-
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achers hoped that students actively learnt. This
actually caused students to experience difficulties
due to lack of guidance from the teachers.

The study aimed at describing and exp-
laining the problems of chemistry learning con-
ducted by the chemistry teacher on buffer solu-
tion in terms of the conceptual change model of
Posner et al. (1982). The study results of Orgill
& Sutherland (2006) found that students experi-
enced misconceptions on the topic of buffer so-
lution. Students considered that the stronger the
acids and bases form a buffer solution, the gre-
ater the capacities of the buffer solution are. In
addition, students were convinced that the buffer
solution could be made from mixtures of acids
and bases regardless of acid or base strength. The
teacher-centered teaching that emphasizes the
calculation aspects enables low comprehension
and misconceptions among students. de Jong et
al. (1995) reported that, in fact, the chemistry
teachers who taught redox reactions had a lot
of learning problems related to the conceptual
change model. These learning problems inclu-
ded they presented the unsuitable problems, pre-
sented the unnecessary explanations, explained
the conceptions prematurely, used the confusing
terms, taught the less context, ignored the alter-
native conceptions of students, discussed the less
application of concepts (especially in industry),
and explained too many procedures from ex-
perts. Based on these descriptions, the studies on
the problems of chemistry learning on other con-
cepts were very important to do.

The studies involving the students’ mis-
conceptions in relation to the conceptual change
model has been reported on the electrochemical
concept in the Netherlands (de Jong et al., 1995).
These studies were forwarded to other countries,
such as the United Kingdom (Bojczuk, 1982), the
North America (Finley et al., 1982), and Aust-
ralia (Butts & Smith, 1981). The studies of the
conceptual change model related to the concepts
of electrochemistry were reported in the United
Kingdom (Allsop & George, 1982), Spanish (Bar-
ral et al., 1992), and Australia (Garnett & Trea-
gust, 1992a; 1992b). Meanwhile, Redhana (2011)
has investigated the students’ misconceptions on
the topic of hydrocarbons.

METHODS

This study was a qualitative research with
case study type. The study was conducted at
SMAN 1 Singaraja from February to April 2014.
The subject of the study was a chemistry teach-
er and students consisting of 28 people coming
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from one class. This case study was done on the
buffer solution topic. The focus of the study was
the process of teaching and learning and con-
ceptions of students. Data were collected from
the learning processes and student’s conception
through observation, interview, and test. The ob-
servations were conducted to the teaching and
learning process that took place in the classroom.
The observation results, all drawings, and notes
on the board either made by the teacher or stu-
dents were copied into a field notebook. In order
for the observations obtained more accurately,
the ongoing chemistry learning process was re-
corded with video and voice recorder.

Results of recording of video and voice re-
corder were combined and then transcription was
made by researchers. After the topic of the buffer
solution has been taught, the researchers carried
out a conception test to the students. The concep-
tion test was made based on the findings of the
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problems in the learning process after the transc-
ription was made. This conception test was a two-
tier test, which was an objective test with reason.
The test consisted of 15 items of questions.
Based on the transcription, the researcher
identified the problems of chemistry learning
done by the teacher. These problems were grou-
ped into aspects of the conceptual change model
of Posner et al. (1982), which included necessity,
intelligibility, plausibility, and fruitfulness.

RESULTS AND DISCUSSION

The results of the study were the problems
of chemistry learning viewed from the conceptu-
al change model of Posner et al. (1982) and the
students’ misconceptions. Data of the problems
of chemistry learning were presented in Table 1.
As a result of these learning problems, students
experienced misconceptions as shown in Table 2.

Table 1. The problems of chemistry learning in one class of SMAN 1 Singaraja.

Characteristics
of New
Conceptions

Descriptions

Necessity

Most materials presented by the teacher were in accordance with the curriculum require-

ments (content standards: competency standards and basic competencies), such as analyzing
buffer and non-buffer solutions through experiments, calculating the pH or pOH of buffer
solution, calculating the pH of the buffer solution with the addition of slight acids or bases,
or by dilution, and explainig the function of buffer solutions in the body of living things.
However, there were some problems of chemistry learning in relation to the aspects of neces-

sity presented as follows.

1. The teacher did not conduct laboratory work to analyze buffer solutions and non-buffer
solution through experiments, but she only presented the experimental data.

2. The teacher did not discuss the properties of the buffer solution which was capable of
maintaining the pH of the solution if it was diluted. On the other hand, she discussed more
the properties of the buffer solution when added by slight acids or bases.

3. The teacher did not fully discuss the function of the buffer solution in the living things.

Intelligibility
follows.

Some of the problems of the chemistry learning related to aspects of intelligibility were as

1. The teachers asked successive questions to students. One question asked by the teacher
had not been answered by the students, she asked other questions. This could be seen in the

following description.

The teacher asked: “What does it mean of conjugation? Who states the concept of the conju-
gate of acid-base? Why is CH,COONa called the conjugate base? Because of what? Do you
remember the Bronsted-Lowry acid-base concept?”

The teacher wrote the equilibrium reaction of CH,COOH CH,COO" + H*. She asked:
“How is the ion concentration of CH,COO- if the pH of the solution is increased? What
happens to the equilibrium reaction? Who overcome this shortcoming?”

2. The teacher answered her own questions.

The teacher wrote the reaction of CH,COOH formation of CH,COO" and H* ions. She
asked: “If HCl solution is added to the buffer solution, to which the equilibrium shifts?” She
then answered her own question: “The shift goes to the formation of CH,COOH.”

The teacher asked: “Why can not the weak acid of CH,COOH form a buffer solution with
the NaCl salt?” She then answered her question: “Because the definition of the buffer solu-
tion is a mixture of weak acids and their conjugate bases or between weak bases and their

conjugate acids.”
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3. The teacher gave wrong information.

The teacher said: “If the buffer solution of CH,COOH and CH,COO: is added by the slight
bases, then the OH' ions will bind the H* to form CH,COOH.” Supposedly, the OH' ions
bind the H* ions to form H,O.

The teacher described the formation reaction by stating: “CH,COOH molecules were formed
from CH,COO  ions and H* ions.” She mistakenly understood about the formation reaction.
4. The teacher made unclear and wrong analogies.

The teacher explained: ‘The buffer solution can maintain pH when it is added by the slight
acids, the slight bases, or diluted. Still, remember? A bit acid, a bit base.’Just like “If you eat
excessively, then you can get dizzy. Therefore, you should eat sufficiently.” The analogies
made by the teacher was not related to the statement described earlier.

5. The teachers did not ask students’ reasons.

Students stated: “CH,COOH becomes CH,COO" ions by removing and CH,COO" ions be-
comes CH,COOH by receiving.” She did not ask the students’ reasons about what was re-
moved and what was received?

The teacher asked: “Is mole or molar used in the pH calculation of buffer solution?” Student
answered: “Mol.” She did not ask the students why the mole is used in the calculation of pH
of buffer solution instead of the molar.

1. The teachers did not emphasize the importance of context. This could be seen from less
explanation of the teacher about the role of buffer solutions in the living things, which in-
cluded a blood buffer system and body fluid support system. She did not discuss the working

The teacher asked: “What happens after the H* ions from HCI combine with CH,COO

The teacher asked: “What is the properties of the CH,COOH solution?” The student replied:
“Strong acid.” The teacher then explained another topic. The teachers should ask students

Plausibility
mechanism of buffer solutions in the body.
2. The teacher ignored the students’ alternative conceptions.
ions?” Students replied: “Binding.” She did not further explore about “binding.”
why the CH,COOH solution was strongly acidic.
Fruitfulness

The teachers were less likely to provide complex problems especially with regard to applica-
tions of the concept of buffer solutions in everyday life, such as the use of buffer solutions in

the pharmaceutical industry (in the manufacture of drugs).

2. The students’ misconceptions on the buffer so-
lution

Based on Table 2, it seemed that there were
many problems of chemistry learning which had
not met the criteria of conceptual change model of
Posner et al. (1982). Even though the conceptual
change model of Posner et al. (1982) has long been
developed, but the model is still highly relevant to the
current and future learning process. This is due to
the conceptual change model of Posner et al. (1982)
accommodates the theory of scientific revolution of
Khun (1970) and the theory of cognitive develop-
ment of Piaget (Santrock, 2011). In the theory of
scientific revolution (Khun, 1970), the old paradigm
will be partially or completely replaced by a new pa-
radigm if it is contradictory. On the other hand, in
Piaget’s cognitive development theory, students must
change their schemes if the new knowledge being
studied does not match to the pre-existing scheme.
This process is called the accommodation according
to Piaget.

Based on the transcription of learning that
has been made, it appeared that the learning that
took place was centered on the students. The teach-

er provided more information or transfer knowledge
to students. The chemistry learning problems being
found were as follows. Firstly, from the aspect of
necessity, the teacher did not conduct chemistry la-
boratory work to study the properties of the buffer
solution, but she only presented the hypothetical ex-
perimental data. Although such learning was not en-
tirely wrong, but students could not directly observe
the natural phenomena associated with the proper-
ties of the buffer solution. Likewise, students did not
have the opportunity to develop skills, especially the
skills of using laboratory tools.

In addition, aspects of student attitudes that
were the nurturing effects of the learning process also
could not develop optimally. Sciences including che-
mistry are developed from the experimental results.
The chemistry learning without laboratory work was
like history learning. This resulted in low students’
memory. Secondly, the teacher did not discuss the
properties of the buffer solution if dilution is perfor-
med. She discussed the buffer properties more about
the effect of the addition of slight acids or bases to
pH change. In short, in this necessity aspect, the te-
acher presented incomplete buffer topic.
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Table 2. Students’ Misconception on Buffer Solution Materials

The Students’ Misconceptions

CH,COONa is an acidic salt.

HCOONa is an acidic salt.

CH,COONa is a weak acid.

CH,COOH is a strong acid.

CH,COONa is a conjugate acid of NaOH.

A mixture of weak acids with salts may form a buffer.

The mixture between HCN and NaCl forms a buffer solution.

Strong acids react with salts to form salt hydrolysis.

The reaction product between NH,Cl and KOH is KNH,.

If the buffer solution is mixed with a strong acid or strong base solution, the mixture can still maintain the pH.

The buffer solution is formed of acids and weak bases.

NaCl is a salt without pH.

Buffer solutions can be formed from weak acids and salts.

The chemical formula of nitric acid is NHO,.

The chemical formula of cyanide acid is HNCN.

If the buffer solution is added by acids or bases, pH will not change.

The buffer solution is a solution whose pH does not easily change if it is droped gradually with acids, or bases,

or was diluted with water even in large quantities.

In the buffer solution, the remaining is strong bases so that the buffer solution is alkaline.
The reaction between acetic acid and barium hydroxide is 2CH,COOH + Ba(OH), - 2CH,COOBa + 2 H,0.

The chemistry learning problems related to
the aspect of intelligibility are as follows. Firstly, the
teacher asked successive questions to students. As-
king questions is important, but students should be
given the opportunity to think about the answers of
the questions. Students had not answered the first
question, even still thinking, the teacher directly as-
ked the students with the next question. This could
be seen from the following transcription of learning.
The teacher asked: “Remember what does it mean
by conjugation? Who declares the concept of con-
jugate acid-base? Why is CH,COONa called the
conjugate base? Because of what? Do you remem-
ber the acid-base concept of Bronsted-Lowry?” This
condition could lead to students becoming frustrated
in learning chemistry.

In addition, the teacher mistakenly stated that
CH,COONa salt was a conjugate base. Secondly,
the teacher answered his own question. This could
be seen from the following transcription of learning.
She wrote the formation reaction of CH,COOH
from CH,COO ions and H* ions. She then asked:
“If the HCl solution is added to the buffer solution,
to which the equilibrium shifts?” She then answered
her own question: “The shift goes to the formation of
CH,COOH.” Consequently, students were inactive
learners. In other words, the teacher was too acti-
ve in the learning. Thus, the constructivist learning

paradigm that expects students to actively construct
knowledge can not take place. Thirdly, the teacher
gave wrong information. This could be seen from
the following transcription of learning. She said: “If
slight bases are added to the buffer solution of CH-
,COOH and CH,COQO:;, the OH ions will bind the
H* ions to form CH,COOH.” Supposedly, the OH
ions bind the H* ions to form H,O. Misinformation
submitted by the teacher to the students could cause
the students to misunderstand the concepts being stu-
died. In other words, students experienced miscon-
ceptions. This meant that teachers could be a source
of misconceptions for students.

Fourthly, the teacher made an unclear and
wrong analogies. This could be seen in the teacher’s
explanation as follows. She explained: “The buffer
solution can maintain pH if it is added by slight acids,
slight bases or diluted. Still, remember? A bit acids, a
bit bases. Just like “If you eat excessively, then you
can get dizzy. Therefore, you should eat sufficiently.”
The analogies made by the teacher was not related
to the statement described earlier. The unclear and
wrong analogies could mislead students. Fifthly, the
teacher did not ask the students’ reasons. This could
be seen from the following transcription of learning.
The teacher asked: “Is mole or molar is used in pH
calculation of buffer solution?” Students answe-
red: “Mol.” She did not ask the student why mol is
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used in pH calculation of buffer solution instead of
the molar. She did not explore further the students’
answers what reasoning is. If this was allowed, they
would not know which concept is correct.

The chemistry learning problems related to
aspects of plausibility were as follows. Firstly, the te-
acher did not emphasize the importance of context.
This could be seen from teacher’s explanation. She
discussed the less role of buffer solutions in living
things, which included blood buffer systems and
body fluid support systems, and the application of
buffer solutions in everyday life. This could result in
students not knowing the link between the concepts
being studied and their application in everyday life.
Students felt the concepts they were learning were
useless to their life. The importance of linking the
concepts learnt with their application in everyday life
has been the goal of sciences lately because sciences
including chemistry have a high application in eve-
ryday life. Therefore, the contextual teaching and
learning is a teaching and learning that is suitable
to teach science, including chemistry (Brist, 2012).
Secondly, teacher ignored the alternative concep-
tions of students. This could be seen from the tran-
scription of learning as follows. She asked: “What
is the properties of the CH,COOH solution?” The
students answered: “Strong acid.” She should ask
students why the CH,COOH solution is the strong
acid. Before learning, students actually have had a
number of conceptions. This alternative conception
should be considered by the teachers in designing
learning strategies that will be applied. Likewise, any
alternative conceptions that arise during the learning
processes should be of concern to teachers. If they
are misconceptions, then she must turn them into
scientific conceptions.

The problems of chemistry learning related
to the fruitfulness aspect were that teacher did not
provide complex problems especially those related
to the application of buffer solution in everyday life.
The complex problems are ill-structured and open-
ended problems and contextual issues. Solving the-
se problems requires higher-order thinking. The
higher-order thinking was the goal of all educational
curricula. The description above showed that the
ongoing learning was the teacher-centered teaching.
This kind of teaching failed to improve students’
understanding of the concepts being studied. Even
the results of this study indicated that the teaching
applied by the teacher was not able to make chan-
ges to the conceptions of students significantly. This
was apparent from the students’ misconceptions of
the buffer solution. Generally, students experiencing
misconceptions may be caused by associative thin-
king, incomplete or incorrect reasoning, wrong expe-
riences, and conclusions based on what appears on
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the surface only (Kurniawan, 2012). It could be said
that students did not understand the concept comple-
tely. The incomplete reasoning of students was caus-
ed by incomplete information or data. As a result,
students drew a wrong conclusion and this could
lead to misconceptions. The findings above were in
line with previous study findings. The results of the
study showed that teachers who taught hydrocarbon
concepts have a lot of learning problems in terms of
conceptual change models (Redhana, 2011). These
learning problems included presenting erroneous
questions, presenting less structured information,
providing incomplete information, misinformation,
and making unclear analogies.

The results of the study above confirmed pre-
vious findings related to misconceptions (de Jong,
1982; de Jong et al., 1995; Nahum, Hofstein, Mam-
lok-Naaman, & Bar-Dove, 2004; Chiu, 2005; Barke,
Hazari, & Yitbarek, 2009). The students’ misconcep-
tions were found on almost all chemistry topics, such
as atomic structures, periodic systems, and chemical
bonds (Redhana & Kirna, 2004). Meanwhile, (Ba-
nerjee, 1991) found the students’ misconceptions on
the chemical equilibrium topics, namely: (1) rainwa-
ter was neutral; (2) for the same concentration, the
PH of acetic acid solution was less than or equal to
the pH of the hydrochloric acid solution; and (3) the-
re was no hydrogen ions in the sodium hydroxide so-
lution. Ross & Munby (1991) reported the students’
misconceptions on acid-base topics, namely: (1) all
acids were strong acids; (2) combustible substances
were acids; (3) all acids were toxic; (4) fruits were
alkaline; (5) strong acids contained more hydrogen
bonds than weak acids; (6) all sharp-smelling sub-
stances were acids; (7) acids were bitter and spicy;
and (8) the soil might not be acidic because somet-
hing was impossible to grow in acids. Bradley and
Mosimege (1998) reported the students’ misconcep-
tions on the topics of acids and bases, namely: (1) all
salt solutions were neutral; (2) indicators were used
to test whether a substance was a strong or weak
acids; and (3) an indicator neutralized the acidity of
the solution. On the other hand, Redhana (2011) re-
ported the students’ misconceptions on the topics of
hydrocarbons, including: (1) isomers of hydrocarbon
compounds had different relative masses; (2) isomers
of hydrocarbon compounds had similar physical and
chemical properties; (3) in molecules ethene, one C
atom was positively charged and another C atom was
negatively charged; (4) the most volatile compounds
were compounds having the highest boiling point
and the highest molar mass; (5) in a methane mole-
cule, all hydrogen atoms were positively charged; (6)
in the Cl, molecule, one Cl atom was more positively
charged and another Cl atom was more negatively
charged; (7) at the substitution reaction of methane
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by HCl, the H atoms of methane could be replaced
by the H atom of HCl because the H atom of HCI
had higher degree; (8) gasoline was explosive and
flammable because it had a high boiling point; (9)
a branched carbon skeleton was more easily broken
down by microorganisms than that of a straight car-
bon; and (10) air crafts used kerosene fuel. Khasanah
et al. (2016) reported that students’ misconceptions
generally occurred in low mental models. Mental
models can be grouped into three categories, namely
low, medium, and high mental models.

Teachers need to devise the conceptual chan-
ge strategies to remediate students’ misconceptions.
The various conceptual change strategies have been
developed to remediate student misconceptions,
including: (1) the conceptual change texts (Tsai &
Chou, 2002; Cetengul & Geban, 2005; Onder & Ge-
ban, 2006; Balci et al., 2006; Berber & Sari, 2009; Si-
natra & Broughton, 2011; Aydin, 2012); (2) the web-
based conceptual change texts (Calik et al., 2011; Tas
et al., 2015); (3) the computer simulations (Trundle
& Bell, 2009); (4) the computer-based learning (Kose,
Kaya, Gezer, & Kara, 2011; Yumusak et al., 2015);
(5) ECIRR model (Elicit, Confront, Identify, Resol-
ve, and Reinforce) (Wenning, 2008); (6) the cogniti-
ve conflict learning strategies (Baser, 2006; Madu &
Orji, 2015); (7) the conceptual change-oriented lear-
ning (Baser, 2006; Kaya & Geban, 2012; Tashdere,
2013); (8) analogies (Dilber & Duzgun, 2008); (9)
the holistic mental model confrontation (Calik et
al., 2011); (10) problem posing (Rufaida & Sujiono,
2013), and (11) multiple representations (Widarti et
al., 2016).

CONCLUSION

The identification of chemistry learning
problems is very important. By knowing the lear-
ning problems that arise, the chemistry teacher
can design the effective learning strategies. The
chemistry learning problems viewed from the
conceptual change model of Posner et al. (1982)
were as follow. The chemistry learning problems
that related to the necessity aspects included: (1)
the teacher presented incomplete concepts; (2)
the teacher did not discuss the properties of the
buffer solution; and (3) the teacher did not dis-
cuss completely the function of the buffer solu-
tion in the living things. The chemistry learning
problems that related to aspects of intelligibility
included: (1) the teacher asked successive questi-
ons; (2) the teacher answered her own questions;
(3) the teacher gave wrong information; (4) the te-
acher made an unclear and wrong analogies; and
(5) the teacher did not ask the students’ reasons.
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The chemistry learning problems that rela-
ted to plausibility aspects included the teacher did
not emphasize the importance of the context and
the teacher ignored the alternative conceptions of
students. The chemistry learning problems that
related to fruitfulness aspects included teacher
gave less complex problems in term of the appli-
cation of the concepts of buffer solutions in eve-
ryday life. On the other hand, the misconceptions
that were experienced by students included: (a)
CH,COONa was an acidic salt; (b) CH,COOH
was a strong acid; (c¢) CH,COONa was the conju-
gate acid of NaOH; (d) the mixture of HCN and
NaCl formed the buffer solution; (e) NaCl was
the salt without pH; (f) the buffer solution might
be formed from weak acids and salts; and (g) the
buffer solution was the solution having the un-
changed pH even though it was dropped by slight
acids, slight bases, or was diluted with water even
in large quantities.

Based on the results of the study it could be
suggested that the teachers, especially problems
related to the students’ misconceptions. They can
design effective lesson plans to improve students’
understanding toward the chemistry concepts
learnt and to remediate the students’ misconcep-
tions.
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