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Abstract This research explores students’ alternative
conceptions about electrolyte and non-electrolyte solutions.
Data collection was carried out using a two-tier diagnostic
test and in-depth interviews. Ten questions of a two-tier
diagnostic test were validated using item validation and
construct validation. The result of this research showed that
18,31% of students had alternative conceptions about
electrolyte and non-electrolyte solutions, 16,54% students
had alternative conceptions chemical bonding and its
impact on electricity, and 16,01% students had alternative
conceptions about the phase of a compound and its impact
on electricity. This result indicates that students' alternative
conceptions can be obtained through students' experiences
and observations, the term used by the teacher and students,
the book, or the way students develop their knowledge. The
finding of this research provides teachers to know the
sources of alternative conceptions that may occur among
students, and how to prevent it.
Keywords
Students’ Conceptions, Alternative
Conceptions, Electrolyte Solution, Two-Tier Diagnostic
Test

1. Introduction
Chemistry is an essential basis for many facets of our
everyday lives, and has many potential benefits for our
future. An understanding of chemistry allows students to
make sense of and explain the world around them [1]. In
chemistry learning, students are expected to understand
chemistry concepts in order to solve problems through
building their individual knowledge [2], [3]. Therefore, the
overall objective of chemistry education is to help students
to construct a meaningful understanding of the nature of

matter and changes in matter [4]. Chemistry has been
regarded as a difficult subject by chemistry teachers,
researchers, and educators. Chemical concepts were
described in three different representations, which are
microscopic,
submicroscopic,
and
symbolic
representations [5]. Most students considered that
chemistry is difficult to understand because of their lack in
understanding about the three levels of representation in
chemistry. It is now generally agreed that students bring
with them to science lessons certain ideas and notions that
are well established in their ways of thinking but are
inconsistent with the ideas of teachers and scientists [6].
These interpretations which are called misconceptions or
alternative conceptions and influence how students learn
new scientific knowledge play an essential role in
subsequent learning [7]. In this paper we will use the term
'alternative conceptions' to mean a conception which
differs significantly from that which is socially agreed to
by the scientific community [8], [9].
Most of students had a different conception about
chemistry, one of which is electrolyte and non-electrolyte
concept. This is in accordance with previous research
which found that students considered that electrons can
flow through aqueous solutions without assistance from the
ions [10]; Electrons move through solution by being
attracted from one ion to the other [11]. The concept that is
not in accordance with scientific concepts is called
alternative concept. Students’ understanding cannot be
easily measured or observed. Teachers need to probe
students’ understanding before and after instruction [12].
Teachers need to learn to apply alternative assessment
methods for supporting learning in the classroom that can
build self-regulated learning and students’ confidence,
rather than destroy their self-esteem as learners [13]. One
way to tackle this problem is to use two-tier multiple
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choice questions, which require students to select both the
correct answer and its reason [14], [15]. The use of a
two-tier diagnostic tests has provided a better way to
improve how students’ conceptions can be evaluated [6].
Two-tier diagnostic test, as Treagust reported, was first
developed with items specifically designed to identify
alternative conceptions and misunderstandings in clearly
defined content areas of science [12], [14]. Two-tier
diagnostic tests have been regarded as an effective
assessment tool to determine students’ conceptual
understanding and alternative conceptions [6], [12], [16].
In a two-tier test, the first tier asks a student to make a
choice about some specific content knowledge and the
second tier asks the students about the reason or
explanation for his or her choice in the first tier. In
Treagust’s (1988) method for scoring of two-tier items,
each item was considered to be correctly answered if a
student’s choice of the first tier (content knowledge) and
the second tier (reason for the first tier) were both correct.
With this stringent method of scoring, chances of obtaining
a correct answer by guessing were very low [12]. Students’
understanding cannot be easily measured or observed.
Teachers need to probe students’ understanding. One good
method for doing this is by way of interviews [17], [18].
Therefore, besides using two-tier diagnostic tests, students’
alternative conceptions about the concept of electrolyte and
non-electrolyte solutions are also obtained using in-depth
interviews.
In recent years, many studies in the chemical education
literature have reported students’ alternative conceptions in
chemistry and the difficulty they present for future learning
[17]. It causes students’ understanding to become a major
problem in chemistry education. The concepts of
electrolyte and non-electrolyte solutions are one of the
difficult concepts for students to understand, so many
students have alternative conceptions about this concept.
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Based on mentioned issues, the objectives of this research
were summarized as follows:
1. Analyze students’ alternative conceptions about
electrolyte and non-electrolyte solutions using
two-tier diagnostic test.
2. Provided a better way to improve how student
conceptions in chemistry can be evaluated.

2. Methodology of Research
This research was conducted by means of a qualitative
research. This research was conducted in public school in
Karawang, West Java and involved 127 students in the
academic year of 2017/2018. These students consisted of
first-year students enrolled for science program. Students’
understanding was analyzed using two-tier diagnostic test
and in-depth interview. This research was executed in 10th
grade of senior high school in public school in Karawang,
West Java. The result of this research can be used as a
reference for teachers to provide a better way to improve
how students’ conceptions in chemistry can be evaluated.
Learning activities were carried out in two weeks with
guided discussion in a small group consisted of six students
in a group. At the end of learning, students have to answer
ten questions of two-tier multiple diagnostic test, then
some students were interviewed to know students’
conceptions about electrolyte and non-electrolyte solutions.
Interviews involved some students that had chosen
randomly. Interviews were conducted using open-ended
questions and the writing-drawing technique. Based on test
and interview results, some conceptions of students in
electrolyte and nonelectrolyte solutions were identified.
The questions consisted of three concepts about electrolyte
and non-electrolytes and are explained in Table 1 which
showed us the parameters of the two-tier diagnostic test.

Table 1. The parameters of the two-tier diagnostic test
Concept

Parameter
Students can understand the definition of electrolyte solution.

Concept of electrolyte solution
and non-electrolyte solution

Chemical bonding
impact on electricity

and

its

Phase of compound and its
impact for electricity

Number of Questions
1
8

Students can determine the electricity property of solution based on data.
Students can determine the non-electrolyte solution and explain the reason
using its chemical bonding
Students can determine the electrolyte solution based on data and explain the
reason using the data and its chemical bonding.
Students can determine the electrolyte solution based on submicroscopic
representation and explain the reason using its chemical bonding.
Students can determine that HCl is an electrolyte solution and explain that
polar covalent bonding can be dissociated.
Students can determine the compound that can conduct electricity based on
the chemical bonding and explain the reason.
Students can determine electrical property of sodium chloride in solid,
aqueous, and solution and explain the reason.
Students can determine the compound that can conduct electricity in various
phases and explain the reason.

10
2
4
5
6
9
3
7
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Parameters of the questionnaire showed us the
explanation of a two-tier diagnostic test. The two-tier
diagnostic test on electrolyte and non-electrolyte solutions
consisted of ten questions. Based on construct validity, the
questionnaire was validated by six experienced teachers
with v value between 0,95 – 1,00 and it showed that all
questions in the two-tier diagnostic test were valid. In
addition, item validation involved 115 students and
obtained a ᴦ value for each item was more than that in the ᴦ
table (0,183) and it showed that all items in the two-tier
diagnostic test were valid.

According to the result, in the first concept category
(question number 1, 8, 10), students have good
understanding of the first question about electrolyte and
non-electrolyte concepts. The result from question 1
showed that there is no difference between the classes.
Thus, from the questions 8 and 10 there were differences
between classes. Students in group IV have the highest
percentage of students that answered the questions
correctly in the first category (57,78%). Students in group
II have the lowest percentage of students that answered the
questions correctly (36,46%). This result showed us that
there are differences between the classes in the concept of
electrolyte and non- electrolyte solutions, especially for the
question 8 and 10. In the second concept (question number
2, 4, 5, 6, and 9), Group I has the lowest students
percentage that answered correctly in the concept category
of chemical bonding and its impact on electricity properties
(43,23%). Group IV has the highest students’ percentage
that answered correctly in the concept category chemical
bonding and its impact on electricity properties (89,24%).
This result showed us that there are differences between the
classes in the concept of chemical bonding and its impact
on electricity properties. In the third concept (question
numbers 3 and 7), Group II has the lowest students’
percentage that answered correctly in the concept category
phase of compound and its impact on electricity properties
(28,13%). Group IV has the highest students’ percentage
that answered correctly in concept category chemical
bonding and its impact on electricity properties (75,00%).
This result showed us that there were differences between
the classes in the concept of phase of compound and its
impact on electricity properties.

3. Results and Discussions
3.1. Result of Two-Tier Diagnostic Test
The result was obtained from students’ answers to
two-tier diagnostic test questions involving electrolyte and
non-electrolyte solutions. The questionnaire consisted of
three concepts in electrolytes and non-electrolytes,
concepts of electrolyte and non-electrolyte solutions,
chemical bonding and its impact on properties, and phases
of compounds and its impact on electrical properties. The
consistency of students' answers were also used to find out
about the students' understanding [19]. The overall average
results for each item are shown in Table 2. In addition, an
analysis was conducted to compare the consistency of
answers regarding the concept of students' understanding
in the three concept categories shown with their responses
or their customized reasons for selected the
multiple-choice items.

Table 2. Percentage of correct students’ answers in the first tier
Student’s Group
No.

1

2

3

Concept Categories

Concept of electrolyte and non-electrolyte
solutions

Chemical bonding and its impact on electrolyte
properties

Phase of compound and its impact on electrolyte
properties

Question
Number

Total
N=127

I

II

III

IV

N = 31

N = 32

N=32

N = 30

1

100,00

96,88

100,00

100,00

99,20

8

12,90

6,25

25,00

36,67

21,30

10

35,48

6,25

9,38

36,67

22,80

Mean

49,46

36,46

44,79

57,78

47,77

2

38,70

53,10

78,10

96,20

66,90

4

58,10

90,60

100,00

86,70

84,30

5

9,68

6,25

59,40

100,00

44,10

6

93,55

96,90

100,00

93,30

96,10

9

16,13

78,10

78,10

70,00

61,40

Mean

43,23

64,99

83,12

89,24

70,56

3

54,84

50,00

68,80

90,00

66,10

7

12,90

6,25

18,80

60,00

25,20

Mean

33,87

28,13

43,80

75,00

45,65
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Table 3. Percentage of consistent students’ answers
No.

Concept Categories

1

Concept of electrolyte and non- electrolyte
solutions

2

Chemical bonding and its impact on electrolyte
properties

3

Phases of compound and its impact on electrolyte
properties

Question
Number
1
8
10
Mean
2
4
5
6
9
Mean
3
7
Mean

Besides students’ answers in the first tier of the two-tier
diagnostic test, consistency in students' understanding of
the three categories of concepts was evaluated. The
two-tier diagnostic test is also used to evaluate students’
responses in the first tier. Based on the analysis, students
are not very consistent in understanding the key concepts.
According to the results, we can know that students’
ability to answer the first tier in the two-tier diagnostic test
of electrolyte and non-electrolyte solutions was different
between the classes. The lowest percentage was obtained
by group II in the concept phase and its impact on
electricity properties (28,13%) and the highest percentage
was obtained by group IV in the concept phase and its
impact on electricity properties (75,00%). The consistency
of the answers of students was analyzed to gain students’
conception in electrolyte and non-electrolyte concepts.
The consistency of students’ answers is shown in Table 3.
Based on the table, it is known that some students show
consistency of answers of two-tier diagnostic test question.
It shows that some students have good concept
understanding. Students who answered correctly for both
tiers showed that the students' had an appropriate
conceptual understanding [6], [20], [21]. The result
showed us that 21,33% students in group I, 24,00%
students in group II, 28,13% students in group III, and
41,11% students in group IV have a good understanding
of the concept in electrolyte and non-electrolyte concept.
An electrolyte solution is a solution that has the ability to
conduct electricity suggesting the presence of electrically
charged particles that are able to move within the solution
[22]. Some students answered correctly the question in the
two-tier diagnostic test about electrolyte and nonelectrolyte solutions. Students assumed that ions in
solution can move freely through the solution, so electricity
can be conducted. This result is in accordance with the
previous research. Students assumed that electrons flowing
through the electrolyte solutions [11]. This statement based
on students’ answers and interview results are given below.

I
N = 31
48,00
3,00
13,00
21,33
13,00
35,00
6,00
19,00
0,00
14,60
29,00
3,00
16,00

Student’s Group
II
III
N = 32
N=32
69,00
62,50
3,00
18,75
0,00
3,13
24,00
28,13
44,00
62,50
81,00
15,63
3,00
37,50
94,00
40,63
9,00
25,00
46,20
36,25
9,00
6,25
3,00
6,25
6,00
6,25

IV
N = 30
80,00
23,33
20,00
41,11
66,67
50,00
90,00
53,33
46,67
61,33
50,00
50,00
50,00

Total
N=127
65,35
13,39
10,24
29,66
46,46
45,67
33,86
51,18
21,26
39,69
22,83
18,11
20,47

“An electrolyte solution is a solution that can conduct
electricity because the ions can move freely in a
solution”
(Students’ Interviews - Student 03, June 02, 2018)
“An electrolyte solution is a solution that can conduct
electricity and if decomposed in water, produces positive
and negative ions that can move freely”
(Students’ Interviews - Student 02, June 02, 2018)
All students who were interviewed have an appropriate
concept when explaining the electrolyte concept. Students
assumed that the ions in solution cause electrical properties.
The compound that cannot dissociate into ions cannot
conduct electricity. Students tried to explain the
dissociation with the writing and drawing techniques.
Students’ explanation can be explained in Figure 1 below.
The image was a student’s representation in the ionization
process when a compound dissolved in water and produced
ions.

Figure 1. Ionization of Electrolyte Compounds and Non Electrolyte
Compounds

The image above explains an electrolyte ionization in
solution (right) and a non-electrolyte in solution (left).
According to the image, students assumed that a
non-electrolyte solution stays as molecules and is not
dissociated into ions. This statement is in accordance with
the previous research and appropriate with the concepts of
electrolyte and non-electrolyte [22], [23].
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Figure 2. Electrolyte and Non Electrolyted Solution

Based on the image above, non-electrolyte compounds,
when dissolved in water, are separated from each other and
mingled with the water molecules. The solute molecules
stay intact and do not dissociate into smaller particles.
When an electrolyte dissolves in water, ions are separate
from the solid and become surrounded by water molecules.
The ions are said to be hydrated. In the solution, the ions
are able to move freely, which enables the solution to
conduct electricity [22]. Most of the students have an
appropriate concept in explaining electrolyte and
non-electrolyte solutions.
Besides the definition of an electrolyte solution, there
are questions that students decide the electricity of the
compound. Fifty-six students answered correctly when
they have to decide on the electrical properties based on a
compound’s name. Based on the interview results, students
experienced difficulty to decide the properties because they
have difficulty in compounds nomenclature, so they cannot
determine the electrical properties.

Figure 3. Non-Electrolyte Solution (a), Strong Electrolyte Solution (b),
and Weak Electrolyte Solution (c)

Based on the image above, if the lamp fails to light up, so
the conclusion is no ions are present (or if some are present,
their concentration is extremely low). The solution is either
a solution of a non-electrolyte or a very dilute solution of
an electrolyte). If the lamp lights up brightly, the
conclusion is the concentration of ions in solution is high,
so the solute is a strong electrolyte. If the lamp lights up
“What makes the problem difficult is the nomenclature, only dimly, the conclusion is ions are present in solution
so I find it difficult to distinguish electrolyte and but the concentration of ions is low. The solution could be a
non-electrolyte”
solution of a weak electrolyte [22]. According to test
results and appropriate concepts, most students have an
(Students’ Interview - Student 03, June 02, 2018)
appropriate concept in using macroscopic representations
That statement showed us that students need to have an to decide on the electrical properties of the solution.
In the chemical bonding concept and its impact for
ability to make a connection with the previous or next
concept [24]–[26]. To determine the properties of a electricity properties, 14,60% of students in group I,
solution, students need to use the chemical bonding and 46,20% students in goup II, 36,25% students in goup III,
nomenclature of compounds concept. The macroscopic and 61,33% students in group IV have a good
representation of an electrolyte solution can be identified understanding about the chemical bonding concept and its
from the experiment that uses a battery, lamp, electrodes, impact on electrical properties. The chemical bonding
and solution. Electrolyte solutions are divided into two, concept has an important role in the electrical properties of
strong electrolyte and weak electrolyte solutions. Based on solutions [27]. Chemical bonding can explain the
experiment, a strong electrolyte and a weak electrolyte can dissociation ability of a compound. Students need to
be identified from the lamp and gases around the electrodes. understand the chemical bonding concept to explain about
Most students can answer correctly the questions about electrolyte solutions. Essentially all soluble ionic
electrolyte properties by the experiment’s result. This compounds and only a relatively few molecular
result is appropriate with the concept that states the compounds are strong electrolytes and most molecular
presence of ions in aqueous solution by measuring how compounds are either nonelectrolytes or weak electrolytes
[22]. Based on the two-tier diagnostic test’s results, most
well the solution conducts electricity.
students have an appropriate concept about chemical
bonding and electricity. Most of students can decides that
glucose (C6H12O6) is a non-electrolyte solution that cannot
produce ions in aqueous solution.
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Most of students stated that HCl is an electrolyte in all
phases. This result showed us that the students did not
understanding about phase and ions that can conduct
electricity. Based on interviews, students evidently knew
about the phase. Students knew that “s” is for solid, “aq” is
for aqueous, “l” is for liquid, and “g” is for gas. Students
knew that sodium chloride in the solid phase cannot be an
electrolyte, because no ions can move freely that can
conduct electricity.
Figure 4. Glucose in aqueous solution

Based on the picture above, glucose in aqueous solution
stays as molecules in its solution. Glucose cannot produce
ions because glucose has covalent non polar bonds, so the
atoms cannot dissociate in its solution. Besides glucose,
students also can determine that HCl was an electrolyte
solution. It was because HCl has covalent polar bonds, so it
can be separated into ions in aqueous solution and conduct
electricity.
In the third concept, phase and its impact on electricity,
16,00% of students in group I, 6,00% in group II, 6,25% in
group III, and 50,00% students in group III have good
understanding. Based on the results, the highest percentage
was obtained by group III. The students' ability to answer
the questions about phase and its impact on the electrical
properties can be caused by the students having a good
understanding of the concept of electrolyte and
non-electrolyte solutions. Besides the chemical bonding,
the phase of the compounds also has an important role in
determining electricity properties. Based on the results
using the two-tier diagnostic test, most students have an
alternative conception about the phase of compounds to
determine electrical properties. Most students did not
consider the role of phase, they only considered its bonding.

“Salt in the solid phase cannot conduct electricity
because it is not ionic. Salt may be an electrolyte when
the salt is dissolved in water”
(Students’ Interviews - Student 03, June 02, 2018)
Based on the test result and interview results, it can be
known that some students do not really have alternative
conception. Students are just not accustomed to using the
phase of compounds so they forget about its meaning,
especially about electrolyte solutions.
3.2. Students' Alternative Concept
Besides the results above, most students have an
appropriate conception and some of them have alternative
conceptions. Students’ alternative conceptions are
inconsistent with the scientific conceptions [8], [28], [29].
The alternative conceptions that students have about
electrolyte and non-electrolyte concepts were shown in
Table 4. Overall, through an analysis of answers to the
two-tier diagnostic test, it showed that the students' have
limited understanding of the concepts of electrolyte and
non-electrolyte solutions, chemical bonding, and phase of a
compound and its impact on electricity.
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Table 4. Percentage of student’s alternative concept
No.

1

2

3

Group I

Group II

Group III

Group IV

N = 31

N = 32

N=32

N = 30

Total
N=127

Electrolyte solution is a solution which can produce charged
compound

29,03

15,63

25,00

13,33

20,47

Electrolyte solution has a large potential difference

22,58

12,50

12,50

6,67

13,39

Electrolyte solution should be able to turn on the lamp

9,68

43,75

34,38

20,00

26,77

Electrolyte solution is a solution which can react in
electrode and produce gasses

22,58

6,25

6,25

16,67

12,60

Mean

Students’ Alternative Concepts

20,97

19,53

19,53

14,17

18,31

All the electrolyte solution must be an ionic compound

22,58

9,38

15,63

30,00

18,90

HCl and NaCl is an electrolyte because HCl is a strong acid
and NaCl formed from strong acid and strong base

19,35

9,38

84,38

36,67

37,01

NaOH and HNO3 is an electrolyte because it can totally
dissolved in water

0,00

0,00

3,13

3,33

1,57

NaOH and HNO3 is an electrolyte because NaOH is a strong
base and HNO3 is a strong acid

0,00

3,13

15,63

6,67

6,30

HCl is an electrolyte solution because HCl is a strong acid

32,26

3,13

31,25

26,67

22,83

HCl is an electrolyte solution because between hydrogen
atom and Cl atom has a large electronegativity difference

22,58

0,00

18,75

10,00

12,60

Mean

16,13

4,17

28,13

18,89

16,54

Only NaCl solution (aqueous) can conduct electricity

9,68

15,63

25,00

13,33

15,75

An ionic compound can conduct electricity in all phases

12,90

25,00

37,50

26,67

25,20

A covalent compound is an electrolyte in liquid and aqueous
phases

9,68

3,13

12,50

3,33

7,09

Mean

10,75

14,59

25,00

14,44

16,01

The results showed us that in the concept of electrolyte
and non- electrolyte solutions, some students have some
alternative conceptions, like an electrolyte solution which
is a solution which can conduct electricity because there
are ions that can move freely. Some students answered that
the electrolyte solution is a solution which can produce a
charged compound (20,47%). Other students stated that the
electrolyte solution is a solution that has a large potential
difference (13,39%), and some students stated that an
electrolyte solution should be able to turn on a lamp
(26,77%) and can produce gases at electrodes (12,60%).
These results suggest that students have an inappropriate
conception about the basic concepts of electrolyte
solutions.
In addition, in the chemical bonding concept and its
impact on electricity, some students have alternative
conceptions. As much as 18,9% of students assumed that
all the electrolyte solution must be an ionic compound.
Some students also do not understand how to determine the
nature of the electrolyte of a compound based on its bonds.
Some students only remembered examples of compounds
that are elctrolyte or non-electrolyte without the reasons. It
can be seen that the greatest alternative conceptions were
found in students' understanding that HCl is an electrolyte
because it is a strong acid and NaCl is also electrolyte
because it consists of a mixture of a strong acid and a
strong bases (37%). These alternative conceptions were

obtained from the sample given in the class, so that
students could memorize and did not know the explanation.
In addition, the students also stated that HCl is an
electrolyte solution because between H and Cl there is a
large electronegativity difference (12,6%). This alternative
conception can be caused by a lack of students'
understanding of the chemical concepts they learned earlier.
Thus, to reduce alternative conceptions in chemical
concepts, teachers need to check students' understanding of
prior knowledge, especially the concepts that are related to
the new concept.
The third concept is the phase and its impact on
electricity. Some students have some alternative
conceptions for the phase and its impact on electricity.
Some students assumed that only NaCl in solution
(aqueous phase) can conduct electricity (15,75%), some
students stated that an ionic compound can conduct
electricity in all phases (25,20%), and some students
assumed that a covalent compound is an electrolyte in
liquid and aqueous phases (7,09%). These students’
alternative conception does not match with the existing
scientific conception of phase and electricity. Some
students who have these alternative conceptions know
about the phases of the compounds, but they are unfamiliar
with the use of phases in a chemical context. This happens
because their teachers rarely involved the phases in
explaining the chemical contexts so that students know but
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are not familiar with the phases and their effects on
electricity. It is important for the teacher to use the correct
language, terms, and contexts, because it can cause
students to have alternative conceptions.
Based on the results of this study, the topics of
electrolyte and non-electrolyte solutions have some
problems for students. Therefore, it is necessary to review
these concepts at different levels to reinforce students'
conceptions by using appropriate learning strategies. In
addition, teachers should be familiar with the way students
develop their understanding of electrolyte and
non-electrolyte topics. The findings of this study indicate
that the students' alternative conceptions can be obtained
through students' experiences and observations, the terms
used by the teacher and students, the book, or the way
students develop their knowledge based on previous
theories [30]. Thus, to prevent students’ misconceptions,
teachers need to know the sources of alternative
conceptions that may occur among students, and how to
prevent them. Research related to chemical education
discusses the students’ alternative conceptions on various
chemical topics, as well as some existing diagnostic
instruments can be developed and integrated in teacher
education programs, so as to facilitate the improvement of
understanding of chemistry concepts of student in the
learning process.

4. Conclusions
By viewing the results of two-tier diagnostic tests and
in-depth interviews of the students, useful conclusions can
be drawn that some students had an appropriate conception
about electrolyte concepts, chemical bonding, and phases
of compounds. Besides the appropriate concept, some
students also had an alternative conception. Based on the
interviews, the students had some alternative conceptions
because they were not familiar with using the phase
notation so they do not understand the meaning of phases
of compound and its impact on electricity. Furthermore, the
students' alternative conceptions can be obtained through
students' experiences and observations, the terms used by
the teacher and students, the book, or the way students
develop their knowledge based on previous theories.
Teachers need to know the sources of alternative
conceptions that may occur among students, and how to
prevent students’ misconceptions. As a teacher, we also
should inform the students the appropriate concept using
the true macroscopic, submicroscopic, and symbolic
representations of chemistry, so the students can
understand the concept they learn in chemistry.
Such as an electrolyte solution is a solution which can
produce a charged compound (20,47 %) , an electrolyte
solution has a large potential difference (13,39 %),
electrolyte solutions should be able to turn on a lamp
(26,77 %), an electrolyte solution is a solution which can

1933

react with electrodes and produce gasses (12,60 %), all the
electrolyte solution must be an ionic compound (18,90 %),
HCl and NaCl are electrolytes because HCl is a strong acid
and NaCl is formed from a strong acid and a strong base
(37,01 %), NaOH and HNO3 are electrolytes because they
can totally be dissolved in water (1,57 %), NaOH and
HNO3 are electrolytes because NaOH is a strong base and
HNO3 is a strong acid (6,30 %), HCl is an electrolyte
solution because HCl is a strong acid (22,83 %), HCl is an
electrolyte solution because between hydrogen atoms and
Cl atoms there is a large electronegativity difference
(12,60 %), only NaCl solution (aqueous) can conduct
electricity (15,75 %), an ionic compound can conduct
electricity in all phases (25,20 %), and a covalent
compound is an electrolyte in liquid and aqueous phases
(7,09 %). Based on the interviews, the students had some
alternative conceptions because they were not familiar with
using the phase notation so they do not understand the
meaning of phases of compound and its impact in
electricity. As a teacher, we should inform the students the
appropriate concept using the true macroscopic,
submicroscopic, and symbolic representations of chemistry,
so the students can better understand chemistry.
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