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Abstract— Schema has an important role in problem solving 

process because it determines an action towards problem solving. 

Problem solving involves two aspects namely the problem to be 

solved and the knowledge (schema) that is owned. This study was 

aimed at describing the use of owned schema in problem solving 

through assimilation and accommodation. The research subjects 

were students who had studied geometry. Data were collected 

through the provision of schema identification test, problem 

solving test, and interviews to two subjects. Based on the results 

and data analysis, it can be concluded that there were two cases 

of the use of schema in problem solving through assimilation and 

accommodation. They were: 1) the use of inappropriate and 

irreversible schema. In this case, the problem solving done by the 

subject was dominated by the assimilation process, and 2) the use 

of unsuitable and alterable schema. In this case, the subject did 

assimilation in problem solving. However, the subject realized 

that the inappropriate schema had been used in problem solving. 

So, the subject did the accommodation and could use the 

appropriate schema in problem solving. 

Keywords—Scheme; Problem Solving; Assimilation; 

Accommodation. 

I.  INTRODUCTION 

Schema has a very important role to help someone in 
problem solving. The schema will provide an overview of 
matters related to the problems that are faced. Schema is the 
mental structure of organized information [1]. In addition, [2] 
explains a schema is an organized mind act that is used 
repeatedly in order to respond to the environment. When 
receiving information, the information received will be 
responded based on the existing schema. Schema theory states 
that when we reconstruct information, we match it to the 
information already in our minds [3]. Suppose a person has 
studied the relationship between angles, if two parallel lines are 
cut off by another line, then a schema of corresponding angles 
relationship will be formed. This schema will be used when 
dealing with problems or obtaining information related to the 
schema. The construction of the subject conceived as a 
structured set of schemes was closely united with the 
construction of the real as a coordinated set of defined 
attributes [4]. 

Schema is formed through the learning experience and 
problem solving that have been done. The schema is organized 
in the brain and interconnected between one another. When 

facing problems or obtaining new information, the brain will 
match new information or problems encountered with a schema 
already owned. When, matching is done so the brain can 
respond to new problems or information received. According 
to [5], schema (plural: schemata) is potential to act in a certain 
way". The more schemas a person has, the easier it will be to 
respond to the information or problems encountered. The 
matching occurs through assimilation and accommodation. A 
scheme, according to Piaget, is a set of the organism's reactions 
that are not necessarily observable, and that are tightly 
connected in a totality or whole. Activation of a scheme is 
possible in diverse situations ("assimilation" of reality by a 
scheme), but modification or differentiation 
("accommodation") is also possible [6]. 

In learning there will always be an interaction between the 
knowledge already owned with the information obtained 
through assimilation and accommodation [7]. There are two 
possible conditions that occur in the interaction. First, 
knowledge owned is in accordance with the information 
obtained. Second, knowledge owned does not match the 
information received. When the knowledge owned is in 
accordance with the information received, the information will 
be incorporated into the existing schema. Based on the existing 
schema, someone will respond to new information. This is a 
process of assimilation [8, 9, 10]. 

Assimilation is the mechanism by which the subject applies 
its existing schemas of reality in an effort to appropriate and 
incorporate new elements of its environment [11]. Assimilation 
is a cognitive process that takes place when individuals use 
their existing schemas to make sense of the events in the world, 
involving trying to relate something new to something that we 
already know [1]. Similar opinion is assimilation involves the 
interpretation of events in terms of existing cognitive structure 
[12]. Someone will use the existing knowledge (schema) in 
interpreting the events or information obtained.  

New information is not always in accordance with the 
schema that we have.  If new information always matches the 
existing schema, actually there is no new information or 
knowledge that we obtain.  When the knowledge owned does 
not match the information received, the existing knowledge 
(schema) will be modified to fit the information received.  This 
is an accommodation process [8, 10, 13, 14].  

According to Zhang [15], accommodation refers to the 
process by which the subject adjusts the old schema or builds a 
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new schema on the basis of the old one in order to accept and 
accommodate the new object when it fails to conform to the 
subject's schema. Castillo, Heredia, and Gallardo [16] explain 
that accommodation involves changing mindsets to adapt to 
reality built with newly acquired information. Veg [11] 
explains that accommodation involves altering existing 
schemas, or ideas, as a result of new information or new 
experiences. When the new object resists, the mechanism of 
accommodation intervenes to bring about a change in the 
structure and allow the incorporation of new elements. 
According to Woolfolk [17], accommodation is altering 
existing schemes or creating new ones in response to new 
information. Accommodation occurs when a person must 
change existing schemes to respond to a new situation. 
Accommodation changes existing schemas or creates new ones 
in response to new information. Accommodation occurs when 
a person has to change the existing schema to respond to the 
information as it is not suitable with the new information.  

The interaction between knowledge owned and the 
information received leads to assimilation and accommodation 
so that assimilation and accommodation become an important 
matter in learning activities and problem solving. Ormrod [2] 
suggests that children learn through two complementary 
processes namely assimilation and accommodation. This is in 
accordance with Piaget's opinion that cognitive learning and 
development occur as a result of two complementary processes 
namely assimilation and accommodation.  

Having a schema is not enough to be able to solve the 
problem. It needs the ability to use the right schema in problem 
solving. In addition, the ability to change the schema used in 
problem solving is also needed so that problem solving can 
work. If someone has an ability to change the schema used in 
problem solving, then when someone makes a mistake in using 
the schema, someone can change the schema used so that 
problem solving can work. 

II. RESEARCH METHOD 

This study used qualitative method to describe the use of 
schema that had been owned in problem solving through the 
process of assimilation and accommodation. Research subjects 
were students who had studied geometry. Data were collected 
through initial schema test, problem-solving test, and interview 
to two students each having initials DL and MN. The subjects 
did the initial schema test. It was to ensure that the subjects had 
schema related to the later problem solving test. Interviews 
were conducted to ensure that the answers of problem solving 
tests written down by the subjects were an overview of the use 
of the schema already in solving the problem through 
assimilation and accommodation processes. The subject is said 
to assimilate if it can reveal the suitability between the schemes 
owned and new information obtained. In addition, if the subject 
can reveal discrepancies between the schemes owned and new 
information obtained and can reveal/show changes in the 
scheme that is owned the subject is said to do accommodation. 

III. RESULTS AND DISCUSSION 

Schema identification test (SIT) was given as follows. 

Given l ∥m, if m∠3 = 119° then determine m∠8! 

 

SIT aimed to determine whether the subject had a schema 

of corresponding angles relationships if two parallel lines were 

cut off by another line.  Furthermore, subjects were given a 

problem solving test below: 

 
a. What is the position of line k to line?  

b. Determine m∠FGE! 

 Based on the results and data analysis, it could be 

concluded that there were 2 cases of schema use in problem 

solving through assimilation and accommodation: 1) the use 

of inappropriate and irreversible schema. In this case, the 

problem solving done by the subject was dominated by the 

assimilation process, and 2) the use of inappropriate and 

alterable scheme. In this case, the subject did assimilation in 

problem solving. However, the subject was aware of the 

inappropriateness schema used in problem solving, so the 

subject did accommodation and could use the appropriate 

schema in problem solving. 

A. The use of inappropriate and irreversible schema 

 
Figure 1. DL's answer to the schema identification test 

Figure 1 shows that Subject DL had a schema about the 

relationship between angles if two parallel lines were cut off 

by another line namely the relationship between two 

corresponding angles. In addition, subject also had a schema 

on the relationship between supplementary angles. With the 

existing schema, subject could determine the exact size of the 

angle being asked. DL knew that the corresponding angle had 

the same size, so DL concluded ∠3 = ∠7. Next DL used a 

schema of the supplementary angle. DL knew that ∠8 was 

supplemented with ∠7 and the number of two angles 

supplementing each other was 180°. With such schema subject 

could determine m∠8. 

Problem encountered was a problem related to the 

relationship between angles if two parallel lines were cut off 

by another line. DL's answer to the given problem is presented 

in Figure 2 below. 
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Figure 2. DL's answer to the problem solving test 

In solving the problem, DL started by extending  so as 

to cut  in P. Next, DL gave ∠EGP as x and ∠FGE as y. 

Based on the schema identification test, it was known that 

subject already had a schema about corresponding angles. The 

information obtained in the direct problem was assimilated 

into the existing schema. ∠CFG and ∠EGP were assimilated 

into a corresponding angles schema. Thus, DL concluded 

m∠CFG = m∠EGP. Then DL assimilated the information of 

supplementary angles in the problem that was encountered 

into the schema that the subject had. DL concluded ∠FGE and 

∠EGP were supplemented, so DL obtained y = 180° - 139° = 

41°.  

In solving the problem, DL already had a schema about 

corresponding angles, but DL could not use the schema 

correctly. After looking back at the answer he wrote, DL 

realized the mistake he made so that DL tried to change the 

answer given by changing the schema used. DL tried to extend 

 , so he cut . However, the subject could not find the 

answer by using the schema.  

The process of problem solving done by DL was 

dominated by the assimilation process. DL directly assimilated 

the information in the problems encountered into the existing 

schema. In solving the problem, DL realized the schema used 

was not appropriate, but DL could not change the schema he 

used, so the answer given was not correct. According to [10], 

assimilation and accommodation is an important process in 

determining the success of problem solving. According to Veg 

[11], if we merely highlight the importance of assimilation, we 

will never be able to know new things because assimilation 

relates only to what individuals already know. However, with 

the accommodation process completed then problem solving 

can be successful. This suggests assimilation and 

accommodation is an important and complementary process of 

successful problem solving. 

B. Matching test on logistic parametric model 

 
Figure 3. MN's answer to the schema identification test 

MN had a schema about the relationship between angles if 

two parallel lines were cut off by another line. MN used a 

unilateral interior angle schema to determine the magnitude of 

the angle being asked (Figure 3). In solving the problem, MN 

tried to use the schema of the angles number of triangle that 

was 180°. Thus, MN connected the points of F and E to form 

EFG triangle (Figure 4). However, MN could not solve the 

problem using the schema. 

 
Figure 4. MN's answer to the problem solving test through 

assimilation 

MN realized that the schema used was not appropriate, so 

MN changed the schema used in solving the problem (Figure 

5). 

 
Figure 5. MN's answer to the problem solving test 

MN extended  thereby it cut l in H. MN used a 

supplementary angle schema so as to obtain m∠GEA = 180° - 

153° = 27°. MN also used an alternate interior angle, ∠FHA = 

139° for it was alternate interior with ∠GFC. Furthermore, in 

determining m∠FHB, MN used a supplementary angle 

schema, so m∠FHB = 41°. MN also used a triangle-angle 

number schema equal to 180°. Thus, MN got m∠HE = 180° - 

68° = 112°. In determining m∠FGE subject used the owned 

schema about the supplementary angle. ∠FGE was 

supplemented with ∠EGH, where the number of angles 

supplemented each other was 180°. Thus, MN got m∠FGE = 

180° - 112° = 68°. 

In problem solving, MN assimilated the information 

gained from the problem given to the owned schema. 

However, the schema used by MN was not appropriate, so 

MN could not solve the existing problem. Recognizing the 

inappropriateness of the schema used, MN did 

accommodation. MN changed the schema used in solving the 

problem. By changing the schema used, MN could solve the 

problem. Besides the assimilation process, MN also performed 

accommodation process in problem solving so that the 

problem solving could succeed. According to [18], 

assimilation and accommodation is an important process in 

determining the success of problem solving. According to 

[19], if we merely highlight the importance of assimilation, we 

will never be able to know new things because assimilation 

relates only to what individuals already know. However, with 

the accommodation process completed then problem solving 

can be successful. This suggests assimilation and 

accommodation is an important and complementary process of 

successful problem solving. 

IV. CONCLUSION 

Having a schema that suits the problem faced is not enough 
to determine the success of problem solving. It requires 
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conformity or appropriateness in using the schema owned 
through assimilation and accommodation to help the success of 
problem solving. In problem solving, there are two cases of 
schema use through assimilation and accommodation: 1) the 
use of inappropriate and irreversible schema, and 2) the use of 
inappropriate and alterable schema. 
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