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Abstrak 
Penelitian ini bertujuan untuk mendeskripsikan proses terbentuknya 

representasi skematis murni dan representasi skematis campuran yang 

diciptakan oleh siswa selama menyelesaikan word problem. Jenis penelitian 

yang digunakan adalah kualitatif yang bersifat deskriprif. Dalam penelitian ini 

melibatkan 45 siswa kelas 8. Sedangkan untuk memilih subjek tidak dipilih 

secara acak, namun dipilih berdasarkan kemampuan siswa dalam menciptkan 

representasi skematik. Pengumpulan data dilakukan dengan meminta siswa 

untuk menyelesaikan Tugas Pemecahan Masalah secara think aload, yaitu 

siswa diminta untuk menyuarakan apa yang dipikirkannya. Selain itu siswa 

juga menuangkan pikirannya mengunakan kertas dan pensil. Hasil penelitian 

ini menunjukkan bahwa proses representasi skematis murni diciptakan siswa 

dengan membuat gambar skema berupa garis besar dari masalah dan dilengkapi 
dengan beberapa keterangan pokok yang ada dalam masalah. Sedangkan proses 

representasi skematis campuran diciptakan siswa dengan membuat gambar 

skema yang dilengkapi dengan keterangan-keterangan dan  gambar nyata yang 

sesuai dengan situasi dalam masalah. Kedua jenis representasi skematis ini 

sangat efektif dalam membantu siswa dalam menyelesaikan word problem. 

 

Kata kunci: representasi skematis, representasi skematis murni, representasi    

                     skematis campuran. 
 

Abstract 
This study aims to describe the process of formation of pure schematic 

representation and mixed schematic representation created by students during 

solving word problem. The type of research used is descriptive qualitative. In 
this study involving 45 students 8th grade. While to select the subject not 

selected at random, but selected based on the ability of students in creating 

schematic representation. The data collection is done by asking the students to 

solve the Problem-solving Tasks of think a load, ie the students are asked to 

voice what they think. In addition students also pour their minds using paper 

and pencil. The results of this study indicate that the process of pure schematic 

representation is created by creating schematic drawings in the form of an 

outline of the problem and supplemented with some basic information that 

exists in the problem. While the process of mixed schematic representation was 

created by the students by drawing schematic drawings with explanations and 

real images that fit the situation in the problem. Both types of schematic 

representation is very effective in assisting students in solving word problem. 
 

Keywords: representation, schematic representation, pure schematic, mixed  
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INTRODUCTION  

Mathematical problem solving in the form of word problem has received 

much attention (Hegarty & Kozhevnikov, 1999; Pape, 2003; Boonen, at al. 2013;   

Jupri & Drijvers, 2016; Vula, at al. 2017). One of the student difficulties in solving 

the problem is the difficulty of students to produce a visual representation which is 

appropriate to the problem situation (Hegarty & Kozhevnikov, 1999). One type of 

mathematical representations that can assist students in solving word problem is 

schematic representation (Hegarty & Kozhenikov, 1999; Fagnant & Vlassis, 2013; 

Boonen, et al., 2014; Anwar, et al., 2017). Boonen, et al. (2014) state that a visual 

representation is expressed as an accurate schematic representation if students can 

draw pictures or diagrams, use gestures, or present a specific mental image that 

contains the corresponding relationship between the relevant solution elements in 

the problem.  

The use of a schematic representation strongly supports the students in 

solving word problems (Boonen et al., 2014) because with a schematic 

representation the students are able to issue of main data on the problem and know 

the relationships of the information contained in the problem (Hegarty & 

Kozhenikov, 1999). In addition with the schematic representation students can 

illustrate a clear and appropriate relationship and the situation in the problem 

(Zahner & Corter, 2010). So by using the scheme, students can have a cognitive 

structure that contains an organized planning for an activity and guide it in action 

(VandenBos , 2015).  

The students' ability to make schematic representations varies widely. 

Fagnant & Vlassis (2013) find two types of schematic representations namely 

schematic diagrams and drawings used by fourth graders in solving arithmetic 

problems. Boonen, et al. (2014) in their research find two types of schematic 

representation namely accurate schematic representation and inaccurate schematic 

representation used by sixth grade students in solving word problems. While 

Muttaqien (2016) finds a kind of schematic representation and a picto-schematic 

representation resulted by students in solving word problems. Of the several studies 
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that have been done have not found the type of pure schematic representation and 

mixed schematic representation. 

Researches related to the use of a schematic representation in solving 

mathematical problems have been carried out, including: Hegarty & Kozhenikov, 

1999; Fagnant & Vlassis, 2013; Boonen, et al., 2014; Muttaqien, 2016; and Faruq, 

et al., 2016. However, based on the results of research that has been done, has not 

emerged a study that specifically describes the process of formation of pure 

schematic representation and mixed schematic representation. Therefore, the focus 

of this research is to see how the pure schematic representation and mixed 

representation are produced by the students for completing word problems.  

To explore the process of formation of pure schematic representation and 

mixed schematic representation in solving the problem, this study refers to the 

problem-solving stage developed by Polya. This is because the stages of problem 

solving can be used to trace the process of formation of schematic representation. 

Polya problem solving steps (1973) include four things, namely: 1) Understanding 

the problem, 2) Devising a plan, 3) Carrying out the plan, and 4) Looking back.  

METHOD 

         This type of research is descriptive qualitative research, which aims to 

describe the process of pure schematic representation and mixed schematic 

representation. This research was conducted at State Junior High School 4 Metro 

with involving 45 students. The selection of research subjects is done by giving the 

student problem solving sheet. Each student completes the task by think aload ie 

students are asked to voice what is thought and put it in a paper. The process of 

completing the task is recorded using a video recorder. Based on student work, the 

researcher classifies based on the schematic representation that students use in 

completing the task. Then the researchers chose two students for each classification. 

From the selection results obtained four subjects are divided into two groups. The 

first group consists of S1 and S2 for subjects who use pure schematic representation 

in problem solving. While group 2 consists of S3 and S4 where the subjects use a 

mixed schematic representation in problem solving. 
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The instrument in this research is the researcher himself equipped with the 

problem solving sheet. Before the problem solving work sheet is used, the 

researcher performs expert validation. In the process of completing the task, the 

student is asked to express clearly what he or she is holding. During this process, 

researchers observe and record everything done by students. If there is something 

that is not yet known by the researchers, the researchers conducted interviews to 

dig up information that has not been known by researchers. The problem-solving 

tasks used in this study were: "An adventurer establishes a travel route that will run 

as far as 60 kilometers. He starts his journey on foot as far as 5 kilometers. Then a 

truck driver gives him a ride. When the truck driver drops him off, he still has half 

of his journey. How far has he traveled using a truck? ".  

RESULT AND DISCUSSION 

The following is presented a description of pure schematic representation 

process and mixed schematic representation process as follows:  

A. Description of Pure Schematic Representation Process  

Subject 1 (S1) 

1. Understanding the Problem Stage 

The stage of understanding the problem began with reading the Problem Solving 

Task (TPM). After the subject understood the content of the problem, the subject 

wrote the known information of the problem. In writing down the known 

information, the subject used sentences that he understood from the problem. In 

addition to writing down the information that was known, the subject also wrote 

questions from the problem. This corresponds to the following Figure 1:  

 

Figure 1. The subject writes the known information from the problem 
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Description of Figure 1: 

It is known:  

  The distance to be reached is 60 kilometers  

  Distance traveled is 5 kilometers 

  Then there is a truck, having dropped still need 30 

kilometers or ½ of the way.  

 Asked: Distance traveled by truck? 

2. Devising a Plan Stage  

At devising a plan stage, the subject created a schematic drawing by creating a line. 

The line represented the trip distance to be traveled by an adventurer as far as 60 

kilometers.  Next, the subject gave a mark below the line by using the arrow. The 

first arrow was captioned "5 kilometers walk," the second arrow was captioned "lift 

truck", then the third arrow was captioned "30 kilometers".  At preparing plan stage, 

the subject succeeded in determining the strategy to solve the problem.  It is as 

illustrated as follows (Fig. 2):  

 

Figure 2. The scheme created by the subject to devising a plan 

3. Carrying Out the Plan Stage 

At carrying out the plan stage, the subject did calculation based on the strategy that 

he composed in preparing the plan stage.  Subject did calculation as follows: 60 – 

30 – 5  = 25 kilometers. In calculating, the subject subtracted the length of the travel 

route minus half the journey minus traveled by foot. So it was obtained the distance 

traveled by truck. By using the scheme created in preparing the plan, the subject 

succeeded in doing the calculation. This is in accordance with the activity that the 

subject performed in the calculations shown in the following Figure 3:  
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Figure 3. Counting activity 

4. Looking Back Stage 

At looking back stage, the activities undertaken by the subject were reading and 

looking at the result of his work. Then the subject wrote a sentence that stated the 

conclusion of the problem-solving process that he did. The conclusion that the 

subject wrote was "so the distance traveled by truck is 25 kilometers".  This 

corresponds to the following Figure 4:  

 

Figure 4. The subject writes the conclusion to answer the problem question 

Description of Figure 4: 

Thus, the distance traveled by truck is 25 kilometers 

The pure schematic representation process structure by S1 is globally 

presented in the following Figure 5: 

 

Description of Figure 5 in Table 1: 
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Table 1. Term of Pure Schematic Representation Code of S1  

 Term   Code  

Problem solving task  TPM  

Reading problem activity Bc  

Distance of travel route to be run is 60 

kilometers 

Distance 60 km  

The distance that has been taken by the 

adventurer is 5 kilometers walk  

The distance travelled is 5 

kilometers away  

Adventurer gets a ride on a truck  Take the truck  

After getting off the truck, the adventurer still 

has half of his route  

After the drop is still 30 km or 

½ trip  

The question of the problem is “how much is 

distance of the truck taken”  

Asked: distance traveled by 

truck  

The subject makes a schematic drawing  Schematic drawing  

The information in the problem Remark  

Schematic drawing is a straight line  Straight line  

Counting activity  60 – 30 – 5  = 25  

Looking back activity Conclusion: distance traveled 

by truck 25 km  

Subject 2 (S2) 

1. Understanding the Problem Stage 

In understanding the problem stage, the subject started by reading the given TPM. 

After reading the TPM, the subject tried to understand the content of the problem.  

The Activity undertaken while understanding the matter, the subject wrote all the 

information that was in the problem. In writing down the known information of the 

problem, the subject wrote the known information exactly the same as the 

information contained in the problem. This corresponds to the following Figure 6:  
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Figure 6. The subject writes the known information from the problem 

Description of Figure 6: 

An adventurer has a 60 kilometers route. Then he walks for 5 kilometers. Then 

he is given a ride and when he gets off the ride, he still has half the route.  How 

far does he travel by truck.  

2. Devising a Plan Stage  

At devising a plan stage, the subject began by identifying the information known 

from the problem. Then the subject created a schematic drawing using a line 

equipped with some descriptions. The information used in making the scheme 

included numbers "0, 5, 25, 30, 60" which were used as a sign of distance. In 

addition, the other information used was "walk, lift truck".  This corresponds to the 

following Figure 7: 

 

 

Figure 7. The scheme drawing created by the subject to devising a plan 

3. Carrying Out the Plan Stage 

At carrying out the plan stage, the subject used a scheme drawing that was created 

to assist him in performing in solving the problem. Based on the scheme which was 

equipped with distance information (0 kilometers, 5 kilometers, 25 kilometers, 30 

kilometers, 60 kilometers), the subject had been able to determine the distance by 

using a lift truck as far as 25 kilometers. This result was obtained the subject by 

understanding that the distance traveled on foot plus a travel with a truck ride still 

had half of all travel distance. This meant that the walking distance plus the distance 
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with the truck ride was half distance of the travel route. So the subject could 

determine that the distance traveled with a truck ride that was 25 kilometers. The 

subject’s activity in implementing stage is shown in the following Figure 8:  

 

Figure 8. Counting activity 

Description of figure 8: 

So the adventurer takes a ride as far as 25 kilometers. Because he walks for 5 

kilometers, then has a truck ride and when he is off he still has ½ way more.  

 So, 5 + 25 = 30 kilometers (Walk and has truck ride)  

 60 – 30 = 30 (The route to go next)  

4. Looking Back Stage 

The activities that the subject did at looking back stage were re-reading and 

checking the result of his work. Then the subject made the conclusion of his answer 

by writing the following sentence (Fig. 9): 

 

Figure 9. Conclusion of the subject in answering the problem question 

Description of Figure 9: 

 

The pure schematic representation process structure by S2 as a whole is 

presented in the following Figure 10:  

So, he took a ride for 25 kilometers 
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Description of Figure 10 in Table 2: 

Table 2. Terms of Pure Schematic Representation Code of S2  

 Term   Code  

Problem solving task  TPM  

Reading problem Activity Bc  

Distance of travel route to be reached IS 60 

kilometers 

Distance travel route is of 60 

km 

The distance traveled by the adventurer by 

walking is as far as 5 kilometers  

Walking for 5 km  

Adventurer gets a ride on a truck  Truck ride  

After getting off the truck, the adventurer still 

has half of his route  

When getting off, still have 30 

km, ½ trip  

The question of the problem is how much 

distance will be taken by the truck  

Distance traveled by truck?  

The subject makes a scheme drawing  Scheme drawing  

The information in problem  Remark  

Scheme drawing as arrows  Arrows  
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Counting activity  Walking + truck ride = half 

way (5 + 25 = 30)  

Looking back activity The truck ride distance is 25 

km   

B. Description of Mixed Schematic Representation Process  

Subject 3 (S3)  

1. Understanding the Problem Stage  

In the process of understanding the problem, the activity undertaken by the subject 

was reading the given TPM. Then the subject created a scheme drawing to help him 

in understanding the problem. The scheme drawing created by the subject was an 

illustration of a street with some other information. The description used by the 

subject to complete the scheme drawing included: 60 kilometers travel route 

distance, 5 kilometers walk distance, a sign that the adventurer gets a ride on a truck, 

and a sign that the adventurer gets off from the vehicle / truck. Scheme drawing 

created by the subject used to understand the problem as follows (Fig. 11):  

 

Figure 11. Scheme drawing to understand the problem 

2. Devising a Plan Stage 

At devising a plan stage, the subject's activity was writing descriptions based on the 

scheme drawing that had been made in understanding the problem. In preparing a 

plan, the keyword used by the subject was "after getting off the truck, an adventurer 

still has half of the distance that will be pursued. " This was interpreted by the 

subject that the distance that had been taken was 30 kilometers. Then the subject 

can prepare a plan to solve the problem with the following strategy:  
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Distance that has been traveled – Distance that is traveled by walking = Distance 

traveled by truck.  

This activity is also shown in the subject’s worksheet as follows (Fig. 12):  

 

Figure 12. Activity of devising a plan 

Description of Figure 12: 

 

 

3. Carrying Out the Plan Stage 

At carrying out the plan stage, the activity undertaken by the subject was doing the 

calculation in accordance with the strategy that had been made at preparing the plan 

stage.  Counting done by the subject was subtracting the distance that had been 

taken by the distance that had been taken on foot. The subject’s activity in 

implementing the plan stage is shown in the following Figure 13:  

 

Figure 13. Calculation Activity 

Description of Figure 13: 

 

 

 

 

Answer: in the problem, it is said when the driver makes the adventurer get off, he still 

has ½ trip. It means the distance that has been taken by him is 30 kilometers. Then 

asked how long is the distance traveled by truck? 

The answer is from 30 – 5     = 25 kilometers 

5 = Because at the beginning he met the driver after    he 

walks  5 kilometers.      

 30 = Distance that he spends using trucks. 
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4. Looking Back Stage  

At the looking back stage, the activity done by the subject was checking the result 

of his work by re-reading. Then the subject made the conclusion of his answer by 

writing the following sentence (Fig. 14): 

 

Figure 14. Conclusion of the subject in answering the problem question 

Description of Figure 14: 

 

The mixed schematic representation process structure of S3 is globally 

presented in the following Figure 15:  

 

Figure 15. Mixed Schematic Representation Process Structure of S3 

Description of Figure 15 in Table 3: 

 

 

So, the trip that he takes using a truck is 25 

kilometers 
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Table 3. Terms of Mixed Schematic Representation Code of S3  

 Term   Code  

Problem solving  task   TPM  

Reading problem activity  Bc  

Drawing scheme  activity   Scheme drawing  

Drawing a line to illustrate a path   Street image  

Distance of travel route to be reached is 60 kilometers  Remark: Distance of travel 

route is 60 km 

The distance traveled by the adventurer by walking is 

5 kilometers  

 Remark: distance of walking 

is 5 km 

Adventurers get a ride on a truck   Remark: sign of getting a 

truck ride  

The adventurer gets off the truck   Remark: truck drop sign  

Calculation activity (travelled distance subtracted by 

distance of walking so as to obtain distance with truck 

ride)  

 JT - JJK = JTT  

Counting activity   30 - 5 = 25  

Looking back activity  The distance of truck ride is 

25 km   

Subject 4  

1. Understanding the Problem Stage 

At understanding the problem stage, the subject began by reading the given TPM. 

Then the subject made a scheme drawing to understand the problem better. The 

scheme drawing created by the subject was a line that illustrated a path with some 

other description images.  The other images created by the subject in creating a 

scheme drawing were pictures of cars and people. The image of person made is to 

represent an adventurer. While the information used by the subject to complete the 

scheme drawing included: distance of travel route was 60 kilometers, distance 

traveled by walking was 5 kilometers, a sign where the adventurer got a ride on a 
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truck, and a sign where the adventurer got off the truck. The scheme drawing 

created by the subject used to understand the problem is as follows (Fig. 16): 

 

Figure 16. The scheme drawing created by the subject to understand the problem 

2. Devising a Plan Stage 

At devising a plan stage, the activity done by the subject was to make a strategy to 

solve the problem by dividing the route into two parts. It was based on the 

information contained in the problem that after getting off the truck, an adventurer 

still had half of his route. After being known the value of half-distance route of 

travel, then subtracted by the distance that had been traveled on foot.  

3. Carrying Out the Plan Stage 

At carrying out the plan stage, the activity undertaken by the subject was doing the 

calculation in accordance with the strategy that had been made at preparing the plan 

stage.  Calculation done by the subject was to divide the route of the trip into two 

parts, then after the value of half distance of trip was known, then subtracted by the 

distance traveled on foot. The subject activity in implementing the Plan Stage is 

shown in the following Figure 17: 

 

Figure 17. Calculation Activity 

4. Looking Back Stage  

At looking back stage, the activity done by the subject was checking and re-reading 

the result of his work.  

The mixed schematic representation process structure of S4 is globally 

presented in the following Figure 18: 
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Figure 18. Mixed Schematic Representation Process Structure of S4 

Description of Figure 18 in Table 4: 

Table 4. Terms of  Mixed Schematic Representation Code of S4  

 Term   Code  

Problem solving task   TPM  

Reading problem activity  Bc  

Creating a scheme drawing activity  Scheme drawing  

Drawing a line to illustrate a path   Street image  

The subject creates a picture of a person who 

illustrates the adventurer  

 Image of person  

The subject makes a car image to illustrate the truck 

that gives a ride 

 Image of car  

Distance of travel route to be reached is 60 kilometers   Remark: Distance of 

travel route is 60 km 

The distance traveled by the adventurer by walking is 

5 kilometers  

 Remark: walking 

distance is 5 km 

The adventurer gets a ride on a truck   Remark: sign of getting 

a truck ride  
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The adventurer gets off the truck   Remark: truck drop 

sign  

Activity calculation (distance of travel route is divided 

by two, it is ½ of travel route distance), then half of 

travel route distance is subtracted by the distance 

traveled by walking  

 RP: 2 = 30  

 ½ RP - 5 = 25  

Looking back Activity  Checking and re-

reading  

DISCUSSION 

1. Pure Schematic Representation Process  

Based on the exposure of the research data, the pure schematic representation 

process began by understanding the problem indicated by writing down some 

information obtained by the problem. The information written by the subject 

indicates that the subject had understood the problem. Understanding the problem 

is the most important step in solving a mathematical problem (Polya, 1957).  

Based on the information that was known the subject made a scheme drawing 

in the form of lines equipped with distance description. By using a scheme drawing, 

the subject succeeded in preparing a plan to solve the problem. This result was in 

accordance with Polya's (1957) opinion that using visualization of a problem could 

be a success factor in problem solving. In addition, Bikić, et al, (2016) states that in 

order to solve the problem students must find the right strategy in order to achieve 

its goals. While Newell & Simon (1972) mention with representation students can 

use it as a means to combine all the information contained in the problem.  

Furthermore, based on a plan prepared to solve the problem, the subject 

performed a series of calculations. Calculations made by the subject included 

subtracting the length of the trip route subtracted by half of the travel distance 

subtracted by trip on foot. So that the travel distance by truck was obtained. By 

using the scheme created in preparing the plan, the subject succeeded in doing the 

calculation. After obtaining the result of the calculation, the subject checked again 

by reading and reviewing the result of his work and writing down the answer of the 
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problem question. The result indicated that the schematic representation could 

provide important assistance to students in solving problems (Fagnant & Vlassis, 

2013).  

2. Mixed Schematic Representation Process  

Mixed schematic representation process began by understanding the problem 

shown by creating a scheme drawing. The scheme drawing created by the student 

was in the form of an illustration of the object contained in the problem, in the form 

of a road equipped with some other descriptions. The other descriptions used by the 

subject to complete the scheme drawing included: the distance of the trip route, the 

distance traveled by walking, the sign where the adventurer gets a ride on the truck, 

and the sign where the adventurer gets off the truck. At this stage, by making 

scheme drawing the subject succeeded in understanding the problem well. This was 

in accordance with the opinion of Van Garderen & Montague (2003) that a student 

who is successful in solving a problem generally built representations to facilitate 

in understanding the problem. The process of understanding the problems with by 

making schemes was one strategy that could be used in solving word problems 

because the scheme could be used to dismantle the structure of the problem, 

simplify complex problems, and make abstract concepts become more concrete 

(Diezmann & English, 2001; Novick, Hurley, & Francis, 1999). In addition 

Presmeg (1992) argues that the use of concrete images can help focus the minds of 

students in detailing the main elements of the problem to represent the problem 

situation.  

At the stage of preparing the plan, the subject activity was in the form of 

strategy to solve the problem based on scheme drawing that had been made. Using 

scheme drawing could facilitate students in exploring problems (Stylianou & Silver, 

2004) so the subject could get the keywords that the subject used in preparing the 

plan. The keywords used by the subject were "after getting off from the truck, an 

adventurer still has half of the distance that will be pursued." It was interpreted by 

the subject that the distance that had been taken was 30 kilometers. The keywords 

used by the subject in this plan were very precise.  
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After determining the strategy for solving the problem, the subject performed 

a series of calculations based on the strategies prepared during the planning stage. 

The calculation done by the subject was dividing the route of the trip into two parts. 

After knowing the value of half distance of the trip route, it was followed by 

subtracting the distance traveled on foot.  After obtaining the result of the 

calculation, the subject checked again by reading and reviewing the result of his 

work and writing down the answer to the problem question.  By using a 

representation the subject could monitor or review the problem solving process that 

had been done (Izsa'k, 2003).  

CONCLUSION  

The result of this study indicates that pure schematic representation and 

mixed schematic representation strongly support students in solving word 

problems. The process of pure schematic representation starts from;  1) reading and 

understanding the problem, writing the information that is known and asked from 

the problem, 2) making the scheme drawing equipped with the main information of 

the problem, and obtaining a strategy to solve the problem; 3) performing a series 

of calculations based on the strategy prepared, 4) reading and re-checking the result 

of work and writing a conclusion based on the problem question.  

The process of mixed schematic representation starts from;  1) reading and 

understanding the problem, creating a scheme drawing with descriptions and 

drawings appropriate to the situation in the problem; 2) preparing a plan to solve 

the problem based on the scheme drawing created; 3) undertaking a series of 

settlements based on the prepared strategy; 4) Reading and re-checking the result 

of work and writing a conclusion based on the problem question.  
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