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Abstract—Students' mathematical misconceptions are types of errors 

that are carried out consistently in different contexts as a result of errors 

in the cognitive structure of students. The purpose of this study is to de-

scribe the types of errors made by students in solving mathematical prob-

lems and to determine the effectiveness of the application of assisted by 

e-Service Learning, in reducing misconceptions and improving students' 

mathematical problem-solving abilities. The population of this study was 

seventh-grade junior high school students in Buleleng Regency. The sam-

ple of this study consisted of 109 students spread across three school ar-

eas, determined by the area cluster random sampling technique. Research 

data were collected using tests, observation sheets and interview guide-

lines. Data analysis was performed descriptively qualitatively and using 

the t-test. The results of this study were the number of students who ex-

perienced substantial errors of 29.4% consisting of 22.2% misunderstand-

ing the concept and 7.2% misconceptions; and technical errors 41.7% con-

sisting of 13.6% arithmetic errors, 14.5% procedural errors, and 13.6% 

symbol errors. The application of Cognitive Conflict Strategies assisted 

by e-Service Learning can reduce student’ misconceptions by 85% and is 

effective in improving students' mathematical problem-solving abilities. 

Keywords—Cognitive conflict strategies, e-service learning, mathemat-

ics problem-solving ability, misconceptions, types of errors 

1 Introduction 

Problem-solving is a core activity in learning mathematics. The ability of stu-

dents in solving mathematical problems is still low. The low ability of students' 

mathematical problem-solving will have a direct impact on their low mathematics 

learning outcomes [1-2-3]. Student mistakes in general mathematical problem solv-

ing can be in the form of procedural errors and concept errors [4-5]. Misconceptions 

or misconceptions in mathematics are interpreted as consistent concept errors in 

solving different problems. The occurrence of misconceptions can be caused by 

many factors, including prior experience. Previous experience will color the 
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formation of student schemata and these schemata can be developed into schemas 

or expected concept knowledge. 

The misconception is closely related to the ability of representation. Students who 

experience misconceptions will be very disturbed in the representation of mathematical 

ideas. In fact, the ability of representation is one of the standard processes recom-

mended by the National Council of Teachers of Mathematics (NCTM), which must 

receive serious attention by mathematics teachers. Mathematical representation is the 

basis for a person to understand and use their ideas. Mathematical representations are 

used to organize record and communicate mathematical ideas. The importance of rep-

resentation is reinforced by [6-7-8] that fluency in constructing concepts is very useful 

in learning mathematics, and can be used in problem-solving. 

Therefore, the assessment and handling of students' misconceptions through re-

search is important. One strategy that can be used to reduce misconceptions is cog-

nitive conflict or conceptual change strategies. The effectiveness of Cognitive Con-

flict Strategies is still being debated. On one hand, it is found that Cognitive Con-

flict Strategies are effective against concept change, and on the other hand there are 

weaknesses in the application of Cognitive Conflict Strategies [9]. The results of 

the study [10] are students experiencing cognitive conflict, due to a contradiction 

with the concept that is owned and cannot connect or organize the concept into new 

concepts. 

The conceptual change program can provide a way for teachers to overcome 

student difficulties, by involving them in challenging mathematical tasks without 

reducing cognitive burdens [11]. The results of the study [12] are that there is a 

direct influence of Cognitive Conflict Strategies on contextual learning models on 

problem-solving abilities. 

An alternative way to reduce misconceptions and to be more effective in solving 

mathematical problems is to implement Cognitive Conflict Strategies aided by e-

service learning. According to [9] the context related to the learning environment 

is helpful in the application of Cognitive Conflict Strategies. The use of e-service 

learning provides opportunities for students to learn without being limited by space 

and time; as long as there is an internet connection, they can learn. Students will be 

trained to solve everyday problems according to the real community environment 

and are trained in communication and social skills. Based on the foregoing, the 

problem to be solved in this study is to reduce students’ misconceptions through 

the application of Cognitive Conflict Strategies assisted by e-service learning to 

improve students' mathematical problem-solving abilities. 

2 Literature Review 

2.1 Errors in mathematics work 

Working on mathematics can be interpreted as solving mathematical problems. 

Students can use a variety of problem-solving strategies to solve mathematical 

problems well, such as drawing strategies, countdown, formulas and diagrams. 
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Although they can use a variety of strategies, students often experience obstacles 

in mathematics. The obstacles experienced by these students can be known by the 

mistakes made by students while working on mathematics. These obstacles may be 

realized or not realized by students. 

Mistakes made by students in mathematics work can occur due to students' dif-

ficulties in learning. A child who has difficulty in learning will show the character-

istics of the problems experienced, as written by [5], including (a) show lower 

learning outcomes (below the average value) achieved by the group; (b) the results 

achieved are not balanced with the work done; (c) slow in carrying out their learn-

ing tasks; (d) show inappropriate attitudes; (e) show different behavior and; (f) 

show emotional symptoms that are not reasonable. 

In general, the mistakes made by students in working on mathematical problems 

can be grouped into two, namely technical errors and substantial errors [13]. Tech-

nical errors include mistakes made related to calculation errors and the use of im-

perfect algorithms. Technical errors made by students when working on mathemat-

ics problems can be overcome by re-checking the results of problem-solving ob-

tained. For example, when students work on problems 47.1 - 0.65 = students find a 

less precise solution—46.55. Then ask students to check the results obtained by 

asking whether 0.65 + 46.55 = 47.1. Concept errors, handled by providing remedial 

teaching or carrying out learning with appropriate learning models. Learning mod-

els that can be selected, for example, guided discovery learning models or discovery 

learning or other learning models that are relevant for concept inculcation. Moreo-

ver, it can be helped by using effective learning media according to the level of 

students' cognitive development [1-6]. 

Substantial errors include not understanding the concept, and misconceptions. 

Not understanding the concept, for example, could be expressed via lack of 

knowledge about symbols, incorrect use of processes, and not being able to make 

plans to solve problems appropriately. Misconception is errors made consistently 

in different contexts or problems. 

Other mistakes made by students when working on mathematics according to [14-

15] are as follows. 

1. Students do not grasp mathematical concepts correctly. 

Students have not yet arrived at the process of abstraction; they are still in a concrete 

world. Students only get to the problems of the instrument, which only knows the 

examples but cannot describe it. Students have not yet reached the understanding of 

relations, which can explain the relationship between other concepts derived from 

previous concepts that have not been understood. 

2. Students do not grasp the meaning of symbols. 

Students can only describe or pronounce without being able to use it. As a result, 

all mathematical sentences become meaningless to them, so students manipulate 

the symbols themselves. 

3. Students do not understand the origin of a principle. 
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Students know what the formula is and how to use it, but don't know why the 

formula is used. As a result, students do not know where or in what context the 

principle is used. 

4. Students do not use operations and procedures smoothly. 

Non-operation of using previous operations and procedures affects the under-

standing of subsequent procedures. 

5. Incomplete knowledge. 

This can hamper students' ability to solve mathematical problems. 

Based on the description, in this study, the types of errors in the mathematical 

work in question consist of misunderstanding the concept, misconceptions, arith-

metic errors, procedural errors and errors in understanding symbols. 

2.2 Misconception 

The misconception is one type of error made by students in math work. Concep-

tion is a person's understanding or interpretation of a certain concept [4-15]. An-

other opinion states, conception is a concept that is owned by someone through 

reasoning, intuition, culture, life experience or something else [16]. Differences in 

conceptions that occur between individuals occur due to several factors, including 

knowledge and experience that has been previously owned, the structure of 

knowledge that has formed in the brain, and differences in perception when receiv-

ing information on learning. The more active a person is in learning, the more con-

ception they will make. 

The conception that is different from the conception of experts or different from 

scientific conception and appears consistently in different contexts as a result of 

errors in the cognitive structure of students is called misconception [4-16]. Miscon-

ception is an interpretation of concepts in an inaccurate statement, use of wrong 

concepts, classification of wrong examples, and hierarchical relationships of con-

cepts that are not true [17]. The characteristics of misconceptions according to [4-

16], namely: misconceptions are resistant or difficult to repair; misconceptions ex-

perienced by students if not immediately handled will interfere with the understand-

ing of further concepts. Therefore, in handling misconceptions requires a special 

strategy. 

2.3 Cognitive conflict strategies 

Cognitive conflict arose from Piaget's research findings in the 1970s [10-18]. 

The results of this research indicate that cognitive conflict can support cognitive 

development through the equilibration process. Piaget claims that the first source 

in the development of knowledge is the emergence of imbalances (imbalances) that 

encourage a person to try new equilibrium through the process of assimilation and 

accommodation. Piaget's claim is used as a reference in formulating an understand-

ing of the cognitive conflict. Miscel [19-20] defines that cognitive conflict is a sit-

uation where an individual's consciousness experiences an imbalance. This 
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imbalance is based on the awareness of information that contradicts the information 

that has been stored in the cognitive structure. However, cognitive conflict can also 

occur in the realm of the social environment. 

[16] argues that when students are in a conflict situation, students will utilize 

their cognitive abilities to justify, confirm or verify their opinions. For example, 

students will use their memory and understanding of a mathematical concept or 

experience to make the right decision. In these situations, students can get help or 

clarity from the environment, including from teachers, adults or students who are 

smarter (scaffolding). In other words, cognitive conflict in someone who responded 

appropriately or positively can refresh and empower their cognitive abilities. 

The interaction between cognitive structures and the environment in giving rise to 

conflict is illustrated by [16] in the form of Figure 1. 

 

Fig. 1. Cognitive Conflict Strategies 

Figure 1 explains the cognitive structure that consists of C1 and C2, while R1 and 

R2 illustrate the environmental stimulus. C1 illustrates the initial concepts that exist in 

students who are very likely students' misconceptions. C2 is a concept that will be stud-

ied. R1 represents the environment that can be explained by C1, and R2 represents the 

environment that can be explained by C2. 

Conflict 1 is a type of conflict raised by Piaget, namely between C1 and R2 or be-

tween students' initial concepts and the environment that can be explained by the con-

cepts to be learned. Conflict 2, namely between what will be learned by students with 

an environment that can be explained by students' initial concepts. The conflict 3, 

namely the conflict between the initial concepts of students with what students will 

learn. 

According to Piaget [10-15-16], a cognitive structure always integrates with its en-

vironment through assimilation and accommodation. If assimilation and accommoda-

tion occur freely with their environment (conflict-free), then the cognitive structure is 

in a state of equilibrium with its environment. However, if this does not happen to 

someone, then the person is said to be in an unbalanced or disequilibrium state. When 

106 http://www.i-jet.org



Paper—Effectiveness of the Implementation of Cognitive Conflict Strategy Assisted by e-Service… 

someone is in or experiencing an imbalance, then they will respond to the situation and 

seek a new balance with the environment. Piaget further said that there are three stages 

or levels of cognitive conflict processes, namely low level, middle level and high level. 

At a low level, cognitive balance occurs, so cognitive conflict does not occur despite 

assimilation and accommodation. At this level, new information is assimilated and ac-

commodated properly by the schemata that already exist in mind. At the intermediate 

level, there is a cognitive imbalance or conflict occurs. This happens because of the 

lack of data in mind, so the information obtained does not match the knowledge or 

cognitive structure (schemata) possessed. This means that the information cannot be 

assimilated. As a result, the accommodation process does not occur for that information. 

For this reason, at this level, scaffolding is needed, both by the teacher and by peers 

who do not experience cognitive conflict. At a high level, there is a re-equilibrium due 

to the reconciliation of information, resulting in a new balance of what was previously 

in conflict. At this level, the balance occurs due to interventions or scaffolding done 

intentionally by the teacher or other sources, so that the process of assimilation and 

accommodation takes place smoothly. Thus, it can be concluded that cognitive imbal-

ance or cognitive conflict can and needs to be conditioned so that there is a balance at 

a higher level than the previous balance. 

According to [6] the phases of the cognitive conflict strategy consist of introduction, 

exploration, accommodation, resolution and generalization, which are described in 

more detail in table 1. 

Table 1.  Phases of Cognitive Conflict Strategy 

Phases Activity 

Introduction Involve students with challenging mathematical problems and identification of 
conceptions through their initial responses. 

Exploration Experiment with students' ideas to solve problems. Alternative concepts are iden-

tified and compared with asking questions until a cognitive conflict occurs. 

Accommodation Cognitive conflict increases with questions and differences in events until stu-

dents acknowledge that their existing ideas are inappropriate. At this point, stu-
dents are observed to change their minds and develop new ideas or conceptions 

that explain facts that can be better observed. 

Resolution Students solve initial challenging problems by using their new ideas. 

Generalization Students apply new concepts to solve challenging problems. 

 

According to [15-16] misconceptions are resistant, in the sense that they are not easy 

to repair because someday they can reappear. Therefore, it requires an appropriate strat-

egy specifically designed to reduce student misconceptions. Implementation of Cogni-

tive Conflict Strategies, in reality, requires relatively more time, especially to shake the 

misconceptions experienced by students. Therefore, we need a facility to be able to 

overcome this problem. Learning services carried out in this study are learning services 

through e-service learning. 
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2.4 E-Service learning model 

The e-service learning model is based on a notion of connectivity. Connectivism can 

be used as a theory of learning for the following reasons. First, connectedness is char-

acterized as an increase in how students learn the knowledge and perceptions obtained 

through the addition of personal networks. Through a network system, students can 

learn from various viewpoints with a diversity of opinions to make a decision. Second, 

students can learn from a variety of learning resources to collect information critically. 

Third, knowledge can be obtained through a technology that is developing quickly. 

Where is knowledge found to be more important than how is knowledge? [21]. 

The development of knowledge and the complexity of people's lives in the digital 

age requires a learning model that is not linear like the learning model previously ap-

plied. Technological progress demands a paradigm shift in the delivery of education. 

With the rise of technology through internet/online connections, social life is a collec-

tive network both locally and globally and collaborates on a variety of topics. This par-

adigm shift, to be used as a consideration in implementing the education system that is 

not only limited in the classroom and effective time at school [21]. One of the online 

education systems is service-learning. 

Service-learning in the administration of education is defined as academic services 

that involve the participation of students to get a better understanding of learning ma-

terials and can provide a deeper appreciation of the use of learning materials in real life. 

The implementation of learning is not limited to classrooms, textbooks and memorizing 

material as in traditional learning. Service-learning places more emphasis on collabo-

rative work than on individual work. Besides this, it trains a sense of responsibility and 

a sense of togetherness among students [22-23]. According to [23] learning service is a 

learning service that allows students to learn by doing, connecting theory with practice. 

This is a method of learning with active participation through organized experience 

according to community needs. Further said, service-learning can be divided into three, 

namely: Extreme e-service learning is a component of learning and services are done 

online; Traditional service-learning is face-to-face learning with service in place and 

class ;  

And e-service learning is a combination of face-to-face service components followed 

by online services or vice versa. 

 

Learning services conducted online or e-service learning by social constructivism 

theory. Its implementation emphasizes the occurrence of social interaction in the edu-

cational environment and training people to spread knowledge to others. This ability 

will lead to the development of intellectual abilities, social skills and scientific skills 

[24-25]. The e-service learning model is a learning service model that combines online 

and face-to-face learning. Students are trained to be involved in global relationships 

and real environments. The stages of learning using e-service learning are problem in-

vestigation, design, action, reflection and demonstration [22]. 
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3 Research Methods 

This research was conducted on grade VII junior high school (SMP) students in 

Buleleng regency, Bali. Sampling was done by cluster random sampling technique by 

considering three areas, namely SMP located in urban, suburban and rural areas. The 

three selected junior high schools are SMP 2 Singaraja for urban areas with 38 people, 

SMP 4 Singaraja for suburban areas with 36 people, and SMP 2 Banjar for rural areas, 

as many as 35 people. Thus, the total sample involved in this study was 109 people. 

The procedure of this research begins by developing e-service learning media using 

the ADDIE model, with steps consisting of analysis, design, development, implemen-

tation and evaluation [26]. The results of the development of e-service learning media 

in this study, including the menu structure (sitemap) on e-service learning consists of 

five main menus namely Home, Guidelines (Petunjuk), Curriculum (Kurikulum), 

Learning Activities (Aktivitas Pembelajaran), Exercises (Latihan), Forums (Forum), 

and Developers (Pengembang) as in Figure 2. 

 

Fig. 2. Media e-Service Learning 

The structure of the material and learning activities are adjusted to the stages of 

learning with a cognitive conflict strategy using e-Service Learning as shown in table 

2. 
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Table 2.  Structure of learning materials based on e-Service Learning 

No Learning Activities Media Content 

1 Problem Investigation Given a narrative text, learning videos in the form of problems 
that occur by the environment of students. 

2 Design Students do the design by holding discussions with their com-

munities on the forum menu. 

3 Action Learners discuss the design of action by uploading work on the 

post writing feature. 

4 Reflection Students do reflection by commenting on the work of other stu-

dents who have been posted via face-to-face or online. 

5 Demonstration Students demonstrate in a class by reporting on the results ob-

tained during learning. 

 

This research data was collected using tests, observation sheets and interview guide-

lines. The test used is a description test consisting of five items with material number 

operations. Before being used, the test was validated by three experts and tested empir-

ically. The results of the validation by the experts showed that the test instrument was 

valid, and the empirical test showed that the instrument had met the valid and reliable 

criteria, with a reliability coefficient of 0.87. 

Observation sheets include evaluating the implementation of learning in the class-

room using Cognitive Conflict Strategies. Components observed included: students' en-

thusiasm in participating in learning; ability to cooperate; ability to express opinions; 

and respond to friends' opinions. Observation sheets are arranged using a Likert scale 

with five gradation choices, namely: (1) Very poor, (2) Poor, (3) Sufficient, (4) Good, 

(5) Very good. 

The interview guide used is an open interview guide. Interviews were conducted 

with students, related to the types of errors in working on mathematical problems car-

ried out. This data is used to supplement and strengthen the data of the mathematical 

problem-solving ability test results. 

Data analysis was performed descriptively and qualitatively. Descriptive analysis is 

performed related to the percentage of types of errors made by students in working on 

mathematical problems. Qualitative analysis is carried out in stages: data collection, 

data reduction, verification and making conclusions. A test of the effectiveness of the 

implementation of learning models on students' mathematical problem-solving abilities 

was analyzed using t-test with a significance level α = 0.05. A T-test is done by com-

paring the average test results of students' mathematical problem-solving abilities, be-

fore and after the cognitive conflict strategy is implemented assisted by e-Service 

Learning. 

4 Results and Discussion 

4.1 Research results 

The types of math work errors identified in this study are (1) substantial errors, which 

include: misconceptions of concepts and misconceptions; and (2) technical errors, 

110 http://www.i-jet.org



Paper—Effectiveness of the Implementation of Cognitive Conflict Strategy Assisted by e-Service… 

including errors in performing arithmetic operations; imperfect completion procedures, 

and not understanding symbols. Thus there are five types of math errors made by stu-

dents, namely, misunderstanding the concept (type 1), misconceptions (type 2), arith-

metic errors (type 3), procedural errors (type 4), and errors in understanding symbols 

(type 5). The types of student mistakes are shown in Table 3. 

Table 3.  Types of Mistakes Made by Students 

Question 

Number 

Many Students Make Mistakes 

Type 1 Type 2 Type 3 Type 4 Type 5 

1 20 7 15 16 13 

2 24 8 14 12 14 

3 22 8 15 16 14 

4 25 7 12 17 15 

5 30 9 18 18 18 

Total 121 39 74 79 74 

Average (%) 22.2 7.2 13.6 14.5 13.6 

 

Based on Table 3, the average number of students who experience type 1, type 2, 

type 3, type 4 and type 5 errors are respectively 22.2%, 7.2%, 13.6%, 14.5%, and 

13.6%. This shows that most mistakes made by students are type 1 (misunderstanding 

the concept), while the least is type 2 errors (misconceptions). The number of students 

experiencing type 3, type 4 and type 5 errors is relatively the same, namely 13.6%; 

14.5%; and 13.6%. 

The effectiveness test results of implementing Cognitive Conflict Strategy assisted 

by e-Service Learning are respectively shown in Table 4 and Table 5. 

Table 4.  Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 First Test 74.24 109 3.605 .345 

Second Test 77.05 109 3.743 .358 

Table 5.  Paired Sample Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the Dif-

ference 

  Lower Upper 

Pair 1 First Test -

Second 
Test 

-2.807 3.056 .293 -3.388 -2.227 -9.589 108 .000 

 

The average problem-solving ability before and after the implementation of Cogni-

tive Conflict Strategies assisted by e-service learning is 74.24 and 77.05. Because the 

value of sig = 0.00 (<α = 0.05), the mean difference before and after treatment is 
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significant. In other words, students' problem-solving abilities after applying Cognitive 

Conflict Strategies assisted by e-Service Learning are better than before. 

4.2 Discussion 

By the results of the study above, there are differences in the number of students who 

experience type 1 and type 2 errors, because among students who do not understand the 

concept there are errors that are consistent and some are not. Students do not understand 

the concept because they do not understand the concept of place values and not because 

of consistent mistakes. The following is an example of the work of students who expe-

rienced a type 1 error but did not experience a type 2 error (a comma in Indonesian is 

the same as a dot in English). 

 

Fig. 3. Example of Type 1 Error, but not Experiencing Type 2 Error 

The application of cognitive conflict strategies assisted by e-service learning can re-

duce misconceptions and improve students' abilities in solving mathematical problems. 

Questions given to students include the following. 

1. Ibu Made has 4,138 sweets to be distributed to 753 children. How many sweets can 

Ibu Made give to each child? Give a reason! 

2. Today Uncle has 32.49 meters of rope that will be used to complete his garden fence 

ties. Then the sister asked for 8.62 meters to tie the toy she made. Every 10 meters 

of fence Uncle made requires a rope as long as 2 meters. How long is the fence that 

Uncle can finish today? 

Students do it by doing repetitive reductions. Students who experience misconcep-

tions work on this problem as in Figure 4. 

112 http://www.i-jet.org



Paper—Effectiveness of the Implementation of Cognitive Conflict Strategy Assisted by e-Service… 

 

Fig. 4. Examples of Student Work in Working on a Problem No. 1 and No. 2 

It seems that the misconception experienced by students is making consistent mis-

takes when working on a number reduction operation, which is subtracting a larger 

number by saying a smaller one, without considering the position of the reduced num-

ber and subtraction. 

Handling this problem by applying a cognitive conflict strategy (as in figure 01) is 

done in the following way. 

1. C1: Student misconceptions 

─ 47.65 – 0.74 = 47.11 

─ 35.28 – 6.73 = 31.55 

2. Presenting R1: 

47.85 – 2.64 = 45.21 (ask students to check whether 2.64 + 45.21 = 47.85? 

the answer is correct) (cognitive conflict does not occur because according 

to the correct concept). 

3. Presenting R2: 

45.27 – 6.75 = 41.52 (ask students to check whether 6.75 + 41.52 = 45.27? 

the results do not match; i.e., 48.27 ≠ 45.27 (R2 is incompatible with C1, a 

cognitive conflict situation occurs-1) 

4. C2: Correct concept 

The decimal number reduction operation is the same as the integer subtraction 

operation; i.e., the numbers to be subtracted are numbers that have correspond-

ing place values. If the number reduced is smaller than the subtraction number, 

then the borrowing technique is performed.  

Example C1:  

1) 47.65 – 0.74 = (4 tens 7 ones and 6 tenths 5 hundredths minus 0 ones and 7 

tenths 4 hundredths). 

2) 35.28 – 6.73 = (3 tens 5 ones and 2 tenths 8 hundredths minus 6 ones and 7 

tenths 3 hundredths)  

done as follows. 
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5. The concept of C2 is incompatible with the concept understood to do R1 (cognitive 

conflict-2 occurs). 

6. The answers obtained when working R2 are different from the answers in C1 (con-

flict-3). 

At the sixth stage, students begin to falter with the concepts understood so far. At 

that time, the teacher directs students (who experience misconceptions) to be able to 

improve their conception following the correct concept or by scientific concepts. For 

students who do not experience misconceptions, at this stage, their concept understand-

ing will be strengthened. 

Cognitive Conflict Strategies that have been applied in this study have been able to 

reduce students' misconceptions by 85% of the total students who experienced them. 

As much as 15% cannot be overcome because when they solve the problems given in 

different situations, they repeat the mistakes made at the beginning (according to their 

initial knowledge). This is consistent with the opinion [4-16], which says that the mis-

conceptions experienced by students are resistant or difficult to change. Therefore, the 

handling of errors in the type of misconception requires a special way so that the mis-

conceptions experienced by students can be reduced. This was also conveyed by [4] in 

his research; of several students who experienced misconceptions, the conception did 

not change from the initial conception. 

On the other hand, for students who do not experience misconceptions, the applica-

tion of Cognitive Conflict Strategies in learning reinforces students' understanding of 

concepts. This happens because when students are given examples that are not by sci-

entific concepts (counterexamples), understanding students' concepts will not be 

shaken. In this case, Cognitive Conflict Strategies are also effective for testing and 

strengthening students' understanding of concepts. The same research results were also 

found by [4-10]. Similarly, the results of the study [9] found that through the application 

of Cognitive Conflict Strategies, students’ understanding of concepts would be stronger 

and the concepts obtained would stay longer in students' minds. This means that mis-

conceptions can be corrected if appropriate learning methods are applied and with rel-

atively longer time. 

The application of Cognitive Conflict Strategies in this study was carried out by as-

sisted e-service learning. The implementation is done by providing material services 

online, followed by face-to-face services in the classroom. Online learning activities 

are carried out simultaneously for all three schools. Thus, students in learning are not 

only limited in their classrooms, but they can study anywhere and with anyone as long 

as there is internet access. Through online activities, students can practice social skills 

and discuss mathematical problems provided in the form of exercises done online. 

Through this activity, students have more time to discuss the subject matter with their 
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peers and with their supervisor. In this way, too, technological developments can be 

utilized for positive activities [21]. 

5 Conclusion 

Types of mistakes made by students in working with mathematics can be classified 

into two, namely substantial errors and technical errors. Substantial errors include errors 

in understanding concepts and misconceptions, while technical errors consist of errors 

in arithmetic operations, procedural errors, and errors in understanding symbols. Mis-

understanding the concept is not being able to plan and solve problems properly. Mis-

conceptions are errors that appear consistently in different contexts as a result of errors 

in the cognitive structure of students. The number of students who experience misun-

derstanding of concepts, misconceptions, miscalculating operations, procedural errors, 

and misunderstanding symbols are respectively 22.2%, 7.2%, 13.6%, 14.5%, and 13. 

6%. The number of students experiencing misconceptions is the least compared to stu-

dents experiencing other types of errors. Besides, it was found that the application of 

Cognitive Conflict Strategies assisted by e-Service Learning could reduce students’ 

misconceptions by 85% of the total students who experienced them and were effective 

in improving students' mathematical problem-solving abilities. 
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