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ABSTRACT 

This study aims to find out whether high school students in Surakarta have misconceptions in salt 
hydrolysis material and to find out which concept is the most misconception experienced by high 
school students in Surakarta in salt hydrolysis material. This study used a descriptive approach. 
Data collection techniques using data triangulation technique from the results of the Three-Tier 
Diagnostic Test (TTDT), formative tests, and interviews. The sample used in this study was 
determined using a purposive sampling technique. Based on the research conducted, high school 
students in Surakarta experienced misconceptions in salt hydrolysis material as much as 36.75%, 
35.94% Scientific knowledge, 15.63% lack of knowledge, and 10.90% error. Most misconceptions 
experienced by high school students in Surakarta on salt hydrolysis material occur in sub concepts: 
a) conclude the acid-base properties shown from salt solutions (49.91%), b) calculate the pH of the 
salt solution (39.15), c) analyze the reaction salt hydrolysis (37.21%), d) analyze the concept of 
hydrolysis that occurs in solution (35.98), e) determine the types of hydrolysis of salt (21.87%).  
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INTRODUCTION  

The 21st century marked by the rapid 

development of science and technology in the 

field of life in society, especially information and 

communication technology [1]. The needs of the 

21st century as it is now essential knowledge 

skills (cognitive) in-depth in the context of life 

regarding a problem, event, or event [2]. The 

rapid development of science and technology 

makes many countries compete with each other. 

The competition is to show the quality and 

consistency of a nation [3]. One of the things that 

can be prepared in the face of competition with 

people from other countries is to obtain sufficient 

education as a provision to compete in the 

community. 

Education is a source of national progress 

that determines the competitiveness of a nation 

[3]. If people have a low level of education, it will 

be difficult for people to compete with people 

from other countries. At present, education in 

Indonesia has used the 2013 curriculum. The 

2013 curriculum is a refinement of the Education 

Unit Level Curriculum (KTSP), which focuses 

on mastering contextual knowledge according 

to each region and environment. Learning 

process in 2013 curriculum is more focused on 

students or commonly called student-centered 
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learning, which when learning takes place, 

students are more active and not teacher-

centered. 

One of the obligatory subject in sci-

ences is chemistry. Chemistry is a subject 

based on abstract concepts, so it is difficult to 

understand, especially when students are in 

a position to believe in something without 

seeing (believe without seeing) [4]. One of 

the difficulties students face in learning 

chemistry because learning chemistry is 

complex and abstract. Chemistry consists of 

three levels of representation, namely (a) 

macroscopic (everything that can be seen, 

touched, and felt), (b) submicroscopic (at-

oms, molecules, ions, and structures), and (c) 

symbolic (symbols, formulas, mathematical 

equations, graphs, molecular structures, 

diagrams, and others.) [5]. In addition, sci-

ence is very close to a concept, which is a 

vital and essential concept in learning chem-

istry. The concept is a fundamental thing that 

is very instrumental in understanding a les-

son [6]. Therefore, students usually try to un-

derstand and build their concepts to make it 

easier to learn. However, when students un-

derstand or build a concept by selecting in-

formation from the teacher, books, or the en-

vironment to improve their cognitive struc-

ture, students can make mistakes that will 

cause a concept error or commonly called 

misconception. 

A misconception is a different under-

standing from the understanding accepted by 

the scientific community [7]. In learning chemis-

try, the concepts are arranged hierarchy so 

that if the basic concept experiences a 

misconception, it will cause a misconception 

in the next concept [8]. A misconception has 

meaning as an inaccurate concept, the use of 

wrong concepts, wrong classification of 

examples, chaos of different concepts, and 

hierarchical relationships of concepts that are 

not true [9]. In addition, misconception as a 

contradiction or incompatibility of concepts 

understood by someone with the concepts 

used by the experts of science concerned 

[10]. Therefore, a misconception is a problem 

faced by 21st-century students. Students in 

the 21st century must have four competen-

cies, namely, conceptual understanding, critical 

thinking, creative thinking, and collaboration, 

and communication [11]. Conceptual under-

standing is one important indicator to achieve 

the success of learning science [1]. Under-

standing the concept has a relationship with 

misconception, understanding the concept of 

mastery of concepts by the agreement of 

scientists, does not deviate, and does not 

cause other hypotheses that can cause cognitive 

conflict. In contrast, a misconception is a 

misconception with scientific understanding, 

which is accepted by experts. 

Previous studies have shown that in salt 

hydrolysis material, students who have applied 

three chemical representations (macroscopic-

submicroscopic-symbolic).There are only 3% 

that comprehended those three, students who 

are at the macroscopic-symbolic level of 97%, 

and at 0% submicroscopic-symbolic levels [12]. 

These results indicate that students' scientific 

reasoning on hydrolysis material is still low. This 

research resulted in students' scientific 

reasoning ability at the level of no response by 

1%, non-normative 33%, general descriptive 

40%, Bronsted causal 26%, and Bronsted 

mechanistic 0%. At the non-normative level, it 

means that there is an explanation, but it is not 
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conceptual. This finding can be made possible 

due to misconceptions experienced by students. 

Besides, previous studies have found that 46% 

of students experience misconceptions about 

salt hydrolysis material [13]. Salt hydrolysis 

material was also detected using an interview 

sheet instrument, and it was found that 37.22% 

of students experienced misconceptions on this 

material [14]. 

Misconceptions can be identified using 

several methods, namely concept maps, 

written essay tests, interviews, class discus-

sions, and diagnostic tests. A diagnostic test is 

a test used to find weaknesses (misconcep-

tions) on a particular topic and get input on stu-

dent responses to correct their weaknesses [8]. 

Several diagnostic tests have been used, 

namely diagnostic tests with multiple-choice 

instruments (ordinary multiple-choice tests), 

diagnostic tests with multiple-choice instru-

ments accompanied by reasons, and diagnos-

tic tests with multiple-choice instruments ac-

companied by choice of reasons [15]. 

In diagnostic tests with multiple-choice, 

instruments have some weaknesses. For 

instance,  students who guess in answering 

questions contribute to the annoyance of 

variance and reduce the reliability of the test, 

the choice is chosen does not provide in-

depth insights about the basic ideas or 

concepts, students are forced to choose 

every answer from the choices that are so 

limited that students cannot express their 

ideas. It is challenging to write good multiple 

choice questions [16]. Diagnostic tests with 

multiple-choice instruments accompanied by 

reasons have weaknesses that require more 

time to think and write about the ideas they have, 

and the results obtained are challenging to 

evaluate. Assessors are needed to under-

stand the reasons given by students [16], 

while the diagnostic test with multiple-choice 

instruments accompanied by choice of reasons 

has a weakness that is to find out the cause 

of the misconception still needed an interview 

to some students. 

However, this type of diagnostic test 

with multiple-choice instruments accom-

panied by choice of reasons also has ad-

vantages that can be used to detect miscon-

ceptions, cover a variety of topics in a rela-

tively short period, be objective in terms of 

assessment and be more reliable, easy and 

quick to assess, suitable for students who 

know the subject matter. However, their writ-

ing ability is low, suitable for item analysis. In 

contrast, an attribute can be determined, 

provides valuable diagnostic information, and 

is a viable alternative after interviews and other 

qualitative tools in measuring student under-

standing and in determining the distribution of 

misconceptions throughout the population 

[16]. 

This test has several types, namely 

two-tier multiple-choice and three tiers multiple 

choice. Two-tier Multiple-Choice is a multiple-

choice test consisting of two layers or levels. 

In the first layer are questions and answer 

choices. Whereas in the second layer, in the 

form of reasons for the answers chosen in the 

first layer [15]. This test has a weakness that 

is not able to distinguish students who expe-

rience misconceptions, errors, do not under-

stand the concept, and understand the 

concept, so it can not be ascertained whether 

students' mistakes are caused by misconcep-

tions, errors, or lack of knowledge [17]. 

Three-tier diagnostic test (TTDT) has three 

http://dx.doi.org/10.21009/jrpk.041.05
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http://dx.doi.org/10.1080/02635143.2017.1310094
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layers. The first layer is a question, the 

second layer is a reason, and the third layer 

is a student's confidence in choosing an answer 

[15]. TTDT has the advantage of being able 

to distinguish between students who do not 

understand concepts, who experience 

misconceptions, and who already understand 

concepts. In the three-tier test can identify the 

existence of misconceptions that are supported 

by strong beliefs and not only because they 

answer incorrectly on the questions and rea-

sons. Also, the Three-tier diagnostic test 

(TTDT) is proper for detecting the location of 

misconceptions [18]. 

The identification of the misconception 

was carried out in three high schools in 

Surakarta, where students from the three 

high schools had high cognitive abilities so 

that it was possible for many students to ex-

perience misconceptions. Research on mis-

conceptions has been conducted on students 

who have high cognitive levels, and low 

cognitive levels, resulting in students who 

have high cognitive levels have more 

misconceptions than students who have low 

cognitive levels [19]. The identification of 

misconceptions in this study used a three-tier 

diagnostic test (TTDT) instrument that was 

more effective than the others. Thus, this 

research needs to be done to find out whether 

high school students in Surakarta experience 

misconceptions about salt hydrolysis material 

and subconcepts, which are the most 

misconceptions experienced by high school 

students in Surakarta on salt hydrolysis 

material. 

 

METHODS  

The study was conducted in three 

public high schools in Surakarta, where 

students had high cognitive abilities. This 

research was conducted in December 2018 

until July 2019.The method used is a test 

method with a descriptive approach. In this 

study, the triangulation technique is used to 

verify data validity [20]. Triangulation techniques 

used in this study are the results of daily tests, 

test instruments, and interviews. 

Three-Tier Diagnostic Test (TTDT) 

instruments in the form of 15 questions were 

administrated to six classes of 11th grade 

natural science students with 189 students 

who had studied salt hydrolysis material. 

 

Table 1. Analysis of Combination of Answers on One-Tier, Two-Tier, and Three-Tier 

Tier Analysis Categories Response Types 

1-tier analysis Scientific knowledge Correct response 
Misconception Incorrect response 

2-tier analysis Scientific knowledge Correct response + scientific explanation 
Error incorrect response + scientific explanation 
Misconception Correct response + unscientific explanation 

Incorrect response + unscientific explanation 
3-tier analysis Scientific knowledge Correct response + scientific explanation + sure 

Lack of knowledge Correct response + scientific explanation + not sure 
Incorrect response + scientific explanation + not sure 
Correct response + unscientific explanation + not sure 
Incorrect response + unscientific explanation + not sure 

Error Incorrect response + scientific explanation + sure 
Misconception Correct response + unscientific explanation + sure 

Incorrect response + unscientific explanation + sure 

(Source: Kaltakci & Didi, 2015) [9] 

http://dx.doi.org/10.1080/02635143.2017.1310094
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The results of the answers obtained 

from the Three-Tier Diagnostic Test (TTDT) 

instruments were analyzed based on the 

provisions as in Table 1. Interview data were 

used as confirmatory, and the formative test 

results were used as member checks.Before 

conducting research, the instrument content 

validity test was checked through an expert 

judgment by two panels consisting of one high 

school teacher and one chemistry education 

lecturer. Then the reliability is tested by the 

Kuder-Ricardson 20 (KR-20) method. 

 

RESULTS AND  DISCUSSION 

The identification of students' mis-

conceptions in this study was based on the 

analysis of the combination of the results of 

students' answers, reasons, and students' 

beliefs in answering TTDT questions. Based 

on a combination of TTDT questions, it can 

be determined that students have understood 

concepts, not understood concepts, misconcep-

tions, and errors. The questions used for this 

study were validated, and validity was obtained 

at 0.8 and reliability at 0.828. This result 

shows that the question has a high-reliability 

value. The 189 students have been tested 

using the TTDT questions, and it is found that 

the level of understanding of students is as in 

table 2. 

Table 2. Data on the Level of Understanding 
of 11th Grade Students on Salt Hy-
drolysis Material 

 

Level of Understanding 
concept 

Percentage 
(%) 

Scientific knowledge 35,97 

Lack of knowledge 15,62 

Error 10,93 

Misconception 36,75 

For the category of students who 

Scientific knowledge, the highest percentage 

in the sub-concept determined the types of 

salt hydrolysis that was equal to 57.85%. In 

the sub-concept about analyzing the concept 

of hydrolysis that occurs in solutions of 

38.09%. The subconcept concludes that the 

acid-base properties shown from the saline 

solution are 34.74%. The percentage of stu-

dents who understood the concepts in the 

sub-concept analyzed the salt hydrolysis re-

action, which was 25.75%. Then the sub-

concepts calculate the pH of the salt solution 

at 23.28%. 

Students who experience misconcep-

tions about salt hydrolysis material occur in all 

sub-concepts. Percentage of misconceptions 

that occur in salt hydrolysis material, namely 

in the subconcept of analyzing the concept of 

hydrolysis that occurs in a salt solution of 

35.80%, subconcepts analyzing the salt 

hydrolysis reaction of 37.21%, subconcepts 

calculate the pH of the salt solution by 

39.15%. The subconcept determines the type 

of salt hydrolysis is 21.69%, while the 

subconcept concludes the acid-base proper-

ties shown from the salt solution that is equal 

to 49.91%. It can be concluded that the big-

gest misconception experienced by students 

in salt hydrolysis material is in the sub con-

ception of concluding the acid-base proper-

ties shown from the salt solution. 

In the error category, students who 

entered the highest error category in the sub-

concept analyzed the salt hydrolysis reaction 

of 19.05%. In the subconcepts, the pH of the 

salt solution is 13.23%. Whereas in the sub-

concept, analyzing the concept of hydrolysis 

that occurs in a solution that is equal to 
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11.29%. Then in the sub-concepts, determine 

the types of salt hydrolysis of 7.23%, whereas 

the subconcept concludes the acid-base 

properties shown from the salt solution of 

3.88%. 

Categories of lack of knowledge, the 

highest percentage is the subconcepts 

calculating the pH of the salt solution by 

22.57%. Then the subconcept analyzes the 

salt hydrolysis reaction of 17.81%. In the sub-

concept, analyzing the concept of hydrolysis 

that occurs in solution is equal to 14.64%. 

Subconcepts determine the types of salt 

hydrolysis that is equal to 12.17%, whereas 

the subconcept concludes that the acid-base 

properties shown from the salt solution are 

10.94%. 

In table 2, the overall misconception on 

salt hydroflysis material is 36.75%. There are 

several categories of misconceptions, namely 

the low category (0-30%), the medium category 

(31-60%), and the high category (61-100%) 

[21]. Thus, the 11th-grade students of 

Mathematics and Natural Sciences State High 

School in Surakarta experienced misconcep-

tions in the medium category, namely, in the 

interval of 31-60%. 

In the subconcept in analyzing the 

concept of hydrolysis that occurs in salt so-

lutions has a percentage of misconceptions 

of 35.80%, which is included in the medium 

category. In this sub-concept, many students 

assume that ions derived from strong 

acids/bases can cause hydrolysis. Based on 

daily tests, students can determine the salt 

that can cause hydrolysis. However, during 

the interview in this sub-concept, students 

experience a misconception in the concept of 

hydrolysis in which the students interviewed 

answered that ions originating from strong 

acids/bases can cause hydrolysis reactions. 

The results of interviews with students in the 

sub-concept analyze the concept of hydro-

lysis that occurs in solutions, namely: 

 

P: OK, then if there is NaNO2 dissolved in 

water, what causes the hydrolysis of the 

ion?  

S: Na, Sodium 

P: Why? 

S: Because of Na from strong bases 

P: Does it mean that a strong base can cause 

hydrolysis? 

S: Yes 

In addition, based on the results of a 

three-tier diagnostic test, students assume 

that the hydrolysis reaction is a reaction in 

which the salt will decompose by water. The 

ion which comes from strong acid/base can-

not cause hydrolysis, and hydrolysis reaction 

is a reaction where water will decompose by 

salt. This misconception is reinforced by the 

results of interviews with students, namely: 

P: Then, if, for example, there is question 

number 1, which one is the reason? 

S: 3 

P: 3? sure? 

S: hahaha 

Problem number 1 is expected that 

students can determine the reaction that oc-

curs in the dissolution of sodium benzoate 

salt with water. Reason number 3 in question 

number 1 states that if C6H5COONa is 

dissolved in water, C6H5COONa will be de-

composed by water to produce its cations 

and anions. This finding shows that students 

experience a misconception that is salt is 

http://dx.doi.org/10.20961/jkpk.v4i2.34235
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broken down into cations and anions by wa-

ter. Previous research also found the same 

misconception, which states that the water is 

causing the separation of salt into cations and 

anions [22]. This analysis is not following the 

statement that hydrolysis is the reaction 

between water and salt cations or anions to 

produce H3O+ and OH- ions due to the 

transfer of protons between ions and water 

[22]. Hydrolysis comes from the word hydro, 

which means water, and lysis means de-

composition [23]. So salt hydrolysis is a 

breakdown of water by ions from salt.  

Subconcepts analyzing the salt hy-

drolysis reaction has a percentage of mis-

conceptions of 37.21%, which misconcep-

tions fall into the medium category. The mis-

conception experienced by students in this 

subconcept is that students consider the 

species contained in the solution are species 

that are found in the product alone, and in the 

hydrolysis reaction, no ion is produced from 

strong acids/bases. Based on the results of 

daily tests, students can determine the 

hydrolysis reaction where ions derived from 

weak acids/bases can cause hydrolysis 

reactions. The results of the interview on the 

subconcept analyzed the salt hydrolysis re-

action, namely: 

P: Do you think the hydrolysis reaction is a 

directional or back and forth reaction? 

S: If hydrolysis is unidirectional 

Also, the results of student interviews that 

support that the hydrolysis reaction occurs in 

one direction, namely: 

P: and then for number 2, what are the spe-

cifics if NH4Cl is added with water? 

S: NH4, H+, OH- .... well, that is that  

 

The interview results show that ac-

cording to students, the hydrolysis reaction is 

a reaction that goes one direction or irre-

versible so that the hydrolysis of the salt pro-

duced by the species contained in the prod-

uct alone. In addition, students mentioned 

that if the hydrolysis reaction on NH4Cl, the 

species contained in the solution is NH4, H+, 

OH- where there are no ions from strong ac-

ids, namely Cl-. This misconception is follow-

ing the previous research, which states that 

students consider the hydrolysis reaction to 

occur irreversibly [24]. This explanation is not 

parallel to the correct concept that the 

hydrolysis reaction is reversible [25], and in 

the hydrolysis of the salt, there are still ions 

that come from strong acids/bases at the end 

of the reaction [14]. 

The subconcept calculates the pH of 

the salt solution as having a misconception 

percentage of 39.15% so that it falls into the 

medium category. Misconceptions expe-

rienced by students that students understand 

if the determination of the pH of a mixture of 

solutions using [OH-] which can be searched 

by finding the root of Kw divided by Ka multiplied 

by the concentration of CH3COONa. Based on 

daily tests, students incorrectly answered the 

pH value of the solution Ca(CH3COO)2, and 

in the calculation of [OH-], students used their 

salt concentration Ca(CH3COO)2. In deter-

mining the pH of the solution Ca(CH3COO)2  

and in the calculation of [OH-], the concentra-

tion used will affect the value of [OH-] 

because the coefficient on the salt is 

Ca(CH3COO)2 and the conjugate base of 

weak acids (CH3COO-) are different. This 

answer is supported by the results of the 

interview, namely: 

http://dx.doi.org/10.17977/jptpp.v2i7.9645
http://dx.doi.org/10.17977/jptpp.v2i7.9645
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Brady%2C+Kimia+Universitas&btnG=
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Alternative+conceptions+of+common+salt+hydrolysis+among+upper-secondaryschool+students&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Petrucci%2C+general+chemistry&btnG=
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Penggunaan+Instrumen+Lembar+Wawancara+Pendukung+Tes+Diagnostik+Pendeteksi+Miskonsepsi+Untuk+Analisis+Pemahaman+Konsep+Buffer-Hidrolisis&btnG=
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P: How about number 3? How to calculate the 

pH? 

S: from the reason, miss? 

P: just according to you 

S: Kw root per Ka times the salt, n (mol) the 

salt 

At number 3, a hydrolysis reaction 

occurs in a mixture of NaOH and CH3COOH 

solutions whose volume and concentration 

are known. Students are expected to be able 

to determine the pH in the mixed solution. 

Based on the results of the interview, 

students answered in determining the pH of 

the solution can be found by [OH-], which can 

be searched by finding the root of Kw divided 

by Ka times the concentration of the salt. 

Previous research also obtained the same 

misconception in determining [OH-] is sought 

by calculating the Kw root divided by Ka 

multiplied by the mol of salt [12]. This result is 

not following the correct concept, which is 

determining the pH can be found with [OH-], 

which can be searched by finding the root of 

Kw divided by Ka multiplied by the 

concentration of the conjugate base of weak 

acid [12]. Misconceptions in subconcepts 

determine the types of salt hydrolysis, having 

a misconception percentage of 21.87%, 

which is included in the low category. In this 

subconcept, students experience miscon-

ceptions by assuming that ions derived from 

weak acids and weak bases cannot cause 

hydrolysis. This is consistent with the results 

of the interviews obtained, namely:  

P: OK, if in question number 4, there are 

some CH3COOK, NH4Cl, CH3COONH4, 

and K2SO4 salts, which cannot cause hy-

drolysis is?  

S: which is 3 

P: which 3 is CH3COONH4, because? 

S: because of weak acids and weak bases 

This response shows that students 

experience misconceptions by answering 

CH3COONH4 salt can not cause hydrolysis. 

Students assume that salt derived from weak 

acids and weak bases cannot cause hydrolysis, 

and salt derived from strong acids and bases 

can cause hydrolysis. This misconception is 

by the misconception that has been found 

previously, namely salts derived from strong 

acids and strong bases are perfectly 

hydrolyzed salts [14]. The more difficult it is to 

remove protons from the acid, and the easier 

it is for anions or their conjugate bases to 

attach protons from water (meaning hydrolysis) 

[26].  

Misconceptions in subconcepts con-

cluded the acid-base properties shown from 

salt solutions had a percentage of 49.91% 

included in the misconception in the medium 

category. The most misconception in this 

subconcept is the determination of the acid-

base properties of a solution because it can 

change the color of litmus paper. Based on 

the results of daily tests, students can de-

termine the acid-base properties of the solu-

tion. Based on the results of interviews con-

ducted, namely: 

P: OK, then number 10, some solutions were 

tested using litmus paper, which one do 

you think is alkaline? 

S: The CH3COOK 

P: Why is CH3COOK? 

S: Because it changed red litmus paper to 

blue. 

This analysis shows that students 

experience misconceptions by assuming the 

alkaline nature of a salt solution is determined 

http://dx.doi.org/10.20961/jkpk.v3i2.16638
http://dx.doi.org/10.20961/jkpk.v3i2.16638
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Penggunaan+Instrumen+Lembar+Wawancara+Pendukung+Tes+Diagnostik+Pendeteksi+Miskonsepsi+Untuk+Analisis+Pemahaman+Konsep+Buffer-Hidrolisis&btnG=
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=J.+Rosenberg%2C+College+Chemistry&btnG=
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because it can blue paper litmus red. This 

misconception is following previous research, 

which states that the rate of change of litmus 

paper can be used as information to 

determine the strength of acid [27]. This 

result is not suitable for the concept that lit-

mus paper is an indicator to determine the 

acid/base properties of a solution. So litmus 

paper is not the reason the solution can be 

acidic/basic. The acidic nature of a salt solu-

tion is because the ions from the salt can 

cause hydrolysis, which will produce H+ or 

OH- ions so that the solution can be acidic or 

basic [14]. 

Based on the discussion above, in this 

study, it was found that a misconception 

experienced by students is salt decomposed 

into cations and anions by water. Hydrolysis 

reaction occurs irreversibly. Determination of 

the pH of the solution can be sought by [OH-], 

which can be searched by finding the root of 

Kw divided by Ka times the concentration of 

the salt. Salts derived from weak acids and 

weak bases cannot cause hydrolysis, and 

salts derived from strong acids and bases 

can cause hydrolysis. The alkaline nature of 

a salt solution is determined because it can 

blue red litmus paper. 

 

CONCLUSION 

High school students in Surakarta ex-

perienced misconceptions on salt hydrolysis 

material is about 36.75%, 35.94% students 

had a scientific knowledge, 15.63% lack of 

knowledge, and 10.90% error. The most 

misconceptions experienced by high school 

students in Surakarta on salt hydrolysis ma-

terial occurred in subconcepts: a) concluded 

the acid-base properties shown from the salt 

solution (49.91%), b) calculated the pH of the 

salt solution (39.15%), c) analyzed the reaction 

salt hydrolysis (37.21%), d) analyze the 

concept of hydrolysis that occurs in solution 

(35.98%), e) determine the types of salt 

hydrolysis (21.87%). 
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