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PROBLEM SOLVING EXPERIENCES OF MATHEMATIC STUDENTS THROUGH 

THE SOCIAL FAMILY OF MODELS ROLE PLAY  

ABSTRACT 

The focus of the latest research moves from students and their understanding of teachers and preservice teachers. One of the 

most important reasons for this movement is the proven impact of the knowledge, skills, attitudes and beliefs teachers have on 

the educational decisions taken at teaching and learning environments. In light of this fact, the aim is to familiarize mathematic 

students with the process of mathematics teaching with role play and to help them re-examine their traditional views of 

mathematics learning and teaching. The mathematic students made effective use of their mathematical knowledge and ideas 

when they played their role in problem solving. They also began to realize that if they behave in a slightly different way, others 

may also modify their behavior, and problems become easier to solve. 

Keywords: problem solving experiences, mathematic students, role play, fibonacci sequence. 

1. INTRODUCTION  

It is widely accepted that mathematics teachers make a decision about mathematics and any innovation 

in mathematics curriculum according to the conceptions which they hold (Ball, 1990). These 

conceptions have been shaped by teacher status within society and the educational system and student 

roles in the mathematics classroom (Ertem Akbas, Cancan & Kilic, 2019).  These factors create implicit 

notions of teaching and learning of student teachers (Baki, 2000). 

There are two basic reasons why a teacher might decide to use role playing with a group of children. 

One is to begin a systematic program of social education, the second reason is to counsel a group of 

children to deal with an immediate human relations problem (Joyce, Weil & Calholin, 2005). 

The role-playing model is extremely versatile and applicable to several important educational objectives 

(Elizalde, 2006). Through role playing, students can increase their abilities to recognize their own and 

other people’s feelings, they can acquire new for handling previously difficult situations, and they can 

improve their problem-solving skills. 

Thus, the aim of the model to accept all students responses in a nonevaluative manner. Help students 

explore the various side of the problem situation and compare alternative views. Increase students’ 

awareness of their own views and feelings by reflecting, paraphrasing, and summarizing their responses. 

Shortly, emphasize that there are alternative ways to resolve a problem. 

2. METHODOLOGY 

In recent years, the conviction has been growing that cases or stories may be more helpful than 

theoretical expositions to people who need to learn to think in new ways about complex, content-

dependent domains like teaching. 

It is important teachers use precise mathematical language, and that they teach students precise 

definitions for mathematical vocabulary, especially those words with less-precise non-mathematical 
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meanings. Experiences with the power of using precise mathematical language are important for 

students to develop effective mathematical communication skills.  

This study examines the following questions. 

2.1. The Research Questions 

 Is the model of “role play” useful for teaching sequence which is mathematic’s topic also ”Fibonacci 

problem”? 

 Is there a significant difference between learning with role play and traditional learning? 

2.2. The Participants And The Setting 

This study includes the eleventh grade which has been designed with the aim of providing a model for 

classroom practice at private school. So it responds to a need educational researcher. Additionally, 

including classroom observation and teacher interviews, along with teaching practice and beliefs.  

To teach mathematics effectively, teachers need far more knowledge than merely how to do the math 

work asked of students. In the work of this study, this knowledge framework affects what I notice, what 

I take to be significant, and what I identify as challenging my current understandings. 

The representation standard in principles and standards for school mathematics states on instructional 

programs through grade 11 should enable all students to: 

 Create and use representations to organize, record, and communicate mathematical ideas; 

 Select, apply, and translate among mathematical representations to solve problems; use 

representations to model and interpret physical, social, and mathematical phenomena. 

2.3. Case Study 

Schifter (1996) espouses the use of case study in examining teacher change: “In recent years, the 

conviction has been growing that cases or stories may be more helpful than theoretical expositions to 

people in new ways about teaching”.  

Given the increasing popularity of the case study, it is worth examining existing “cases” in mathematics 

education more detail (Smith, 2008). The subjects of case studies in mathematics education research are 

quite varied. That’s why, the case study is a good choice when investigating complex phenomena in a 

bounded system, by collecting multiple forms of in-depth data. 

This case study deals with only one problem-solving worksheet (Appendix-1) and the second problem 

to complete for homework (Appendix-2) through using the social family of models (role play) during 

the 2-hour lesson session. The research process began with interview teacher-student to the warm-up 

student and problem-solving worksheet. 

3. DISCOVERIES 

3.1. Description of Problem-Solving Process  

First 1-hour lesson; I observed traditional learning on group work and I wanted to warm-up students for 

the main topic. 

Through group work, the student mathematics teachers were encouraged to verbalize what they already 

knew about the problem. This also promoted reflection that helped them making their thinking explict 

and justifying their own strategies to determine if they were appropriate to solve the problem. 

Throughout the lesson, while working in small groups on the problem, the pairs of student discussed 

their solutions and their views on the problem, and then came together as a whole class to explain their 

methods of inquiry and generalizations to their classmates. During this problem-solving activity, my 

role was essentially a non-judgmental one rather than an authoritarian.  

I began by passing out a worksheet with seven sequences and asked students to fill in the next three 

blanks for each pattern. Even though I told them they may work quietly in groups, almost all of students 

work alone, in silence. After ten minutes of silent student work, I had volunteers write their solutions on 
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the board. For each student, I asked him or her “How did you do it?” Figure-1 shows the patterns from 

the worksheet, along with students’ verbal descriptions; not included are the next three terms of each 

that students wrote on the board. 

I deliberately included Fibonacci-like patterns (3 and 6). For problem number six, there is some 

disagreement over the numbers İlayda filled in (she had originally added incorrectly), but no 

disagreement about her pattern of adding three numbers to get the next number. No students were able 

to figure out the pattern for problem number seven until I gave them a few hints. Emre tried to explain 

why his solution is correct; he saw 31, 28, 31, followed by 30, 31, 30 so decided the next three numbers 

would be 29, 34, 29 (first and third match, and go down by ones, middle goes up by three from one set 

to the next). Mathematically, this solution is a legitimate way to continue the pattern; however, I was 

looking for a different pattern and saw only one correct answer for each of these exercises. When I 

started writing “Jan, Feb, Mar, Apr” on the board, Betül out, “31 days” and Levent interrupted “in a 

month!” At that point, students figure out my answer to problem seven, although a few complain they 

did not know how many days are in a month, so could not have figured this one out. 

Number Sequence Pattern (Student Description) 

1) 3, 6, 9, 12, 15 “I plussed three.” 

2) 2, 4, 8, 16, 32 “Double.” 

3) 5, 3, 8, 11, 19, 30 “Add them up like 5+3=8.” 

4) 72, 66, 60, 54 “Down by six.” 

5) 270, 90, 30 “They were all divided three.” 

6) 2, 3, 4, 9, 16, 29, 54 “I added those three together.” 

7) 31, 28, 31, 30, 31, 30 “Days of the months.” 

Figure – 1 

Second 1-hour lesson; I moved into the main part of the lesson, bypassing out a worksheet and read it 

to students. The worksheet contained the first Fibonacci problem (Appendix-1). I told students I would 

help them get started. On the board, I draw the chart that is also on the worksheet I passed out: 

Time in Months Start 1 2 3 4 5 6 7 

Number of Pairs 1 1 2      

İlayda asked if students can chart their problem differently than the chart on the board. I said, “yes” and 

proceeded to demonstrate what she called the family three methods. I then told students they can use 

either method like role play, or use the family tree (small concept poison about bunnies in the problem 

that are red on pair bunnies and yellow on other pairs of adult bunnies) or can make up their own way. 

For this, I started to select participants. I told students “Each group will consist of two people. One of 

these people will be the male baby rabbit, and the other person will be the female baby rabbit.  The other 

than two will be the audience. But in the end when a group which first finish this problem truely, will 

start to role play on the board.”  

My first draws faces for my family tree, and then I switched to “rr” for pair bunnies and “RR” for pairs 

of adult bunnies: 

rr 

 

 

RR 

 

RR           rr 
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I told students they should work in their “table groups” – working with the other three students sitting 

in a row with them. Then, before having students start working in groups, I decided to add month three 

to my family tree: 

rr 

 
 

RR 

 
 

RR        rr 

 
 

     RR      rr            RR 

I told through how I had created each row of the family tree, emphasizing the pairs of adult rabbits still 

being there each month. I remained students to think about grown up bunnies and what will happen each 

month. Several students decided to use family tree like role play. Students were working in groups. As 

I wandered around to see what students were doing, I told İlayda I needed to be drawing pictures to 

show what I was doing: 

After several minutes of working, some groups were starting to get off task and talk about other things. 

This seemed to happen especially with groups on the other side of the room wherever I was standing. I 

remained students to do one small step at a time. An adult leads to a baby and an adult. A baby leads to 

an adult. I told student this was too hard to do in their heads so they needed to be writing something. I 

circled some of the relationships between month three and month four to highlight what I wanted 

students to be noticed as they moved from one month to the next 

rr 

 
 

RR 

 
 

RR        rr 

 
 

RR         rr         RR 

 
 

RR        rr        RR       RR         rr 

I also told students I had to do it carefully. Didn’t try to look at a line and did it all at once. I told to 

group to start working again. As I wandered around, I saw several students on the right side of the room 

have filled in their charts correctly. I told them to try to find a pattern. The group in the back row on the 

right side did find a pattern. Tuğçe, sitting near the middle of the room, had finished her chart did not 

appear to be trying to find a pattern, but instead seems to see herself as having completed the work. I 

wrote month five on the board and then month six, adding rows to the family tree. I emphasized the 

procedure of looking at one row, drawing pairs of adults and babies under each pair of adults, and pairs 

of adults under each pair of babies. 

After that, if students answers were correct, I pointed out which parts the student have correct and which 

parts are incorrect. By now, one of these groups moved around the room to chat with friends and showed 

their sketch. 
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First of all, they started with two friends who is a pair of baby rabbits, holding each other’s hands. After 

one minute (as one month gestation period) this pair of students went near the other friends and they 

took a pair of friends among students (as the first pair of baby rabbits start reproducing because we 

assumed that rabbits cannot reproduce until they have a one- month old, they produce a pair of bunnies 

each month and one of each sex and also no pair ever dies). This rule of sketch continued until the 

seventh minute (as the seventh month). While practising this sketch the other students except for 

participants (audiences) listened to the sketch and observed their conclusions. They would be analyzing 

what clues were given to reveal the solution of the problem and how would they generalize this situation. 

3.2. Teacher And Students’ Discussion And General Solution  

After all of the sketch is completed, I asked each of the groups to support their conclusions. At this time 

I also asked the audience to voice their observations. The groups were evaluated on their ability to find 

the correct result about the sequence. As a teacher, they recorded each conclusion and completed the 

chart:  

Time in Months Start 1 2 3 4 5 6 7 8 9 

Number of Pairs 1 1 2 3 5 8 13 21 34 55 

Having filled in the first eight terms of the chart, one looked for a pattern and noticed that beginning 

two months after the start, the number of pairs of bunnies for that month equals the sum of the previous 

two months. Based on previous experience with the Fibonacci Sequence. That is if n is the time since 

the start (in months), and P is the number of pairs of rabbits in that month,  

At the end of this lesson, I assigned the second problem (Appendix-2) to complete for homework. I said 

that if they want to complete this homework they will be searching on the computer. Thus the students 

will be rotating between the computer and the homework problems for the remaining class period. 

4. CONCLUDING REMARKS  

It must be emphasized that this case study did not add new facts to the world of mathematics. Of course, 

this was not the point. The point that the teaching model was new to the students and the student teachers. 

There is a real tension for teachers between teaching the content represented on the board and teaching 

mathematical processes (Baki, 2006; Baki & Gokcek, 2007) such as problem solving (Baki, 2004) with 

role play.  

The students had already accomplished to role play for solving the Fibonnacci problem. The mathematic 

students made effective use of their mathematical knowledge and ideas when they played their role 

(Ertem Akbas, 2018) in problem solving. Every student was exhilarated by this creative work (role play) 

more than traditional learning. And also they were familiarized with the process of mathematics teaching 

with role play and began to realize that if they behave in a slightly different way, others may also modify 

their behaviour, so problems become easier to solve (Elizalde, 2006; Ertem Akbas & Kilic, 2019). 

Results of the study showed that this model (role play) can encourage students to take care of 

responsibility for learning, and enhance students and teacher communication comparing to traditional 

learning. Shortly, emphasize that there are alternative ways to resolve a problem. The findings which 

we obtained indicated that having that kind of experiments improves the students' knowledge about 

themselves increases their metacognitive behaviours, more of these increases their awareness. 

These results are very important for educational learning but I observed that all lesson topics also on 

mathematics education can not appropriate for using this model (role play). Another observation is that 

we should allocate more time for this model than traditional teaching.   

5. SUGGESTIONS 

The result of this study suggests hat appropriate use models of teaching (role play) in teaching 

mathematics can have a positive effect on mathematics students understanding of important 

mathematical concepts such as Fibonacci sequence.  
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Student mathematics teachers should be using new models instead of traditional teaching. So the first of 

all should determine what works best in classrooms and choose which lesson topics are appropriate to 

use role play and then prepare their model for teaching.  

Thus, it was suggested that role play should be used as an alternative model for teaching tools in the 

mathematics education system. 
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Appendix-1 

WORKSHEET 

Explain: This question gave the Fibonacci sequence its name. It was posed and answered by Leonardo of Pisa, better known 

as Fibonacci. 

Suppose we have a pair of baby rabbits: one male and one female. Let us assume that rabbits cannot reproduce until they are 

one month old and that they have a one-month gestation period. Once they start reproducing, they produce a pair of bunnies 

each month (one of each sex). Assuming that no pair ever dies, how many pairs of rabbits will exist in a particular month? 

During the first month, the bunnies grow into rabbits. After two months, they are the proud parents of a pair of bunnies. There 

will now be two pairs of rabbits: the original, mature pair and a new pair of bunnies. The next month, the original pair produces 

another pair of bunnies, but the new pair of bunnies is unable to reproduce until the following month. Thus we have:  

Time in Months        Start 1   2   3   4   5   6   7 

Number of Pairs         1     1   2   ?    ?   ?    ?   ? 

Continue to fill in this chart and search for a pattern. Here is a suggestion: Draw a family tree to keep track of the offspring. 

Demonstrate: 

 

Appendix-2 

SECOND PROBLEM 

Explain: Late Bloomers.  

Suppose we start with one pair of baby rabbits, and again they create a new pair every month, but this time let’s suppose that 

it takes two months before a pair of bunnies is mature enough to reproduce. Make a table for the first 10 months, indicating 

how many pairs there would be at the end of each month. 

Do you see a pattern? Describe a general formula for generating the sequence of rabbit-pair counts.  


