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ABSTRACT

Despite special classrooms and educational programs being developed for special needs
students in the 19 century, it is now believed that the inclusion of special needs students
with mainstream students is the more effective option. The aim of this study was to examine
the views of elementary school teachers about inclusive education. Data was collected
through interviews and the data analyzed using the content analysis method. Five teachers
from a state school in Gaziantep, Turkey, participated in the study. It was found that when
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DOS, TUTSOY & OFLAZ
Views of Elementary School Teachers Regarding to Inclusive Education

INTRODUCTION

Today, the number of students requiring special needs education is increasing day by
day, making special education even more important. Special education offers significant
contributions to the integration of individuals in need of special education, in the
development of their self-direction, in addressing their needs, and in their reaching the same
level as other individuals in society. These contributions help those in need of special
education take their place in society. In terms of inclusion, every student has the right to
receive education at fair rates (Salend, 2001). Inclusive education is a process that ensures the
educative and psychosocial development of all students. Thus, individuals who receive
special needs education increase their self-confidence and become collective beneficiaries.
Baykog (2015) put forward the most comprehensive definition of special education as
follows:

Special Education is a program that differs from normal development due to its physical,
mental, communicative, social and emotional development characteristics and it is also an
education for the individuals that do not benefit or that partially benefit from normal
education, or that can continue to receive education programs with support programs with
the help of special training courses given by specially trained staff with special methods and
tools, if necessary, special trainings given in special programs developed specifically for
each special needs group even if they benefit from normal education program. (p. 5)

Avramidis and Norwich (2002) stated that teachers’ perceptions are important to the
successful implementation of inclusive education. Furthermore, Cross, Traub, Hutter-
Pishgahi, and Shelton (2004) pointed out that one of the important conditions needed for
successful inclusion of children with special education needs is the positive perspective of
school staff members who work with these children. On the other hand, the negative
perspective of these professionals could be a primary factor that impedes the process of
inclusion of children with special education needs in regular classrooms.

Towards the end of the 19% century, special classes and special education programs
developed for individuals with special needs were regarded as a major revolution at first,
but it was later understood that such practices worked towards isolating those with
disabilities from society (Metin, 2015). For inclusive education to be successful, it is
seemingly undeniable that individual differences should be taken into consideration.
However, reaching all students in classroom environments including student groups of
increasing diversity makes this situation one of the most important challenges for today’s
teachers (Van de Walle, Karp, & Bay-Williams, 2012). When this fact is realized, the idea that
those with disabilities should live with other people in society has become more important in
terms of the social, cognitive, and psychological development of the individuals, and the
foundations of integration programs have been laid. Inclusion is defined as “educational
program appropriate for normal children with individual support in the curriculum and
program process, which is regulated by the responsibility of normal education and special
education personnel including educational and social cohesion of children with disabilities”
(Metin, 2015). In another study, inclusion was defined as the training of individuals with
special needs in relation to their disability with their peers at regular schools, with the views
of their parents in order to improve their skills and to raise their skills to a higher level (Sari,
2002, p.5). The aim of inclusive education is to bring together individuals who are
developmentally adequate with developmentally inadequate individuals, and to help them
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develop alongside each other in the same classroom environment. Inclusion facilitates the
integration of inadequate individuals with society. Individuals with inadequacy are able to
find opportunities to develop themselves in terms of their physical, affective, cognitive,
psychomotor, and social skills. Through integration, inadequate and non-disabled
individuals are also able to communicate better. As emphasized by Sar1 (2002), there are
three types of inclusion according to legal regulations.

Regional inclusion: Special units can be placed within mainstream schools and private
schools to provide inclusive education by sharing the same area.

Social inclusion: Through special classes and wunits, special needs children are
encouraged to attend classes with children at a mainstream school, and are also motivated to
eat meals, play in the dining hall or social areas, and even participate in class or out-of-school
activities together.

Functional inclusion: These are where children with special needs are able to fulfill
regional and social cohesion as well as cooperate with or coexist alongside other children in
educational programs.

By applying these three types of integration, it is aimed to educate inclusive students in
the best way to afford them a sense of collectivity. There is a considerable responsibility
leveled at classroom teachers in practicing inclusion and training inclusive students. These
classroom teacher tasks can be listed as (Sar1, 2002, p. 79):

a) Identification of a child’s special education needs and consulting with the child and
their family about those needs;

b) Informing the special education or guidance teacher regarding the special education
of the child;

c) Gathering information about the child and sharing it with other responsible teachers;

d) Taking time to deal with the integration of the child individually;

e) Preparing new practices by following the progress of the child;

f) Maintaining knowledge of the legal regulations about special education, and
following any new regulations;

g) Making observations not only to recognize the child’s obstacles, but also to reveal
their strengths;

h) Keep records of the child’s work by making sure that inclusive students can follow
the program;

i) Ensuring special education teachers cooperate with other colleagues and also the
parents of inclusive students;

j) Undertaking various activities and applications for the integration of inclusive
students with other students;

k) In order to meet the interests and needs of inclusive students, they prepare and put
into practice an individualized educational plan.

Inclusion in Turkey; education is provided for those with visual impairments, hearing
impairments, orthopedic disabilities, mental retardation, persistent illnesses, difficulty with
adaptation, and language and speech problems in seven separate groups of schools and
institutions (T.C. Basbakanlik Oziirliiler Idaresi Bagkanligr [Turkish Prime Ministry
Administration for the Disabled], 1999). Individuals grouped with these types of disabilities
have different characteristics. While the disabilities of some are immediately noticeable from
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their physical appearance, from the devices they use, or from their exhibited behaviors,
others may not be. Some individuals’ deficiencies may be considered mild and not needing
much in the way of support in the classroom environment, whilst some individuals have
certain inadequacies and regulations may be needed due to the level of support required in
the classroom and general school environment. Despite these different qualities, these
individuals have the right to receive a good education in their general education classes
alongside their peers through the arrangement of certain programs through legal regulation
(Sucuoglu, & Kargin, 2006, p. 76). Individualized education plans are prepared for integrated
students, and targets that the student must reach throughout the year are determined. An
individualized education plan is prepared so as to organize the development of the inclusive
student more programmatically, by taking into account their characteristics, abilities,
interests, and needs with the objectives set and the available tools (Sari, 2002, p. 51). The
individualized education plan significantly contributes to the progress of the inclusive
students’ development. Thus, the achievement level of inclusive students increases to a
higher level, such as those who have difficulties in speaking improve in their speaking, those
who cannot express themselves do so better, and those who cannot communicate with their
friends start to form better relationships with their friends.

Classroom teachers should prepare Individualized Education Plans according to each
student’s characteristics, condition, and achievements in order to be successful. In addition,
classroom teachers should prepare mainstream classroom students for the concept of
inclusion so that inclusive students can be accepted by their peers. Many students will meet
a person who needs special education for the first time in the classroom environment, if they
have not previously met anyone needing special education in their family or neighborhood;
therefore, existing mainstream students may have little or no prior knowledge about
inclusive students. Thus, before inclusive students are placed into the mainstream classroom,
teachers should inform the mainstream classroom students about their new peer/s by
planning various activities, providing information about this topic or by making visits to
private schools and classes. The aim being to ensure that mainstream students are aware of
the problems faced by and the abilities of inclusive students. In this way, the integration
process of inclusive students and mainstream students will more likely be successful
(Ataman, 2003, p. 74).

The acceptance of children that need special education by their peers is very important
in terms of the development of their understanding, communication, and social skills. This is
not just for the development of the child, but also for their happiness and to be creative
individuals. It is also important to ensure the integration of children who need special
education and to help mainstream students learn (Sari, 2002, p. 26). Assigning mainstream
students to inclusive students in various ways once integrated into classes makes it easier for
the teacher to work, as well as making them a part of the integration process (Batu, 2000,
p. 83). At the same time, the attitude of the teacher towards inclusive students can also affect
the behavior of mainstream students towards inclusive students. Thus, the teacher should
pay attention to their own behaviors as a role model for all students. For inclusive education,
students in the classroom environment obtain several acquisitions from their peers and
school environment, and thereby exhibit progress in terms of their development (Lindsay,
2003). The process which also requires the employment of different teaching methods and
techniques in the classroom make sure that students benefit from it (Lewis, & Doorkagi,
1999).
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It is necessary to include families in the process in order to achieve success in integration
(Republic of Turkey, Law Decree 573). According to the Law, it is stated that if the parents
are not included in the integration process, success will not be able to be achieved for the
inclusive students in terms of their development (Sar1, 2002, p. 133). Inclusion advocates the
idea that the family should be at the fore of decisions about the child because they fully
recognize the child’s development, all their qualities and what the child is able to do at
home. Therefore, the family should be informed about any decisions to be made about the
child and they should be included in the study regarding what needs to be done at home and
at school (Karatepe, 1992, p. 102).

Classroom teachers may receive information from special education teachers, guidance
teachers, and school administrators, as well as from a mobile teacher where necessary,
regarding a child’s inclusion. The mobile teacher provides services to teachers and the school
staff of disabled children at certain schools located within a region (Aral, & Giirsoy, 2009,
p- 310).

It is also important to provide tools and equipment for integration applications. Even in
special education, it may be necessary to utilize special tools for many groups with
disabilities. Education of the visually impaired without equipment such as Braille tablets and
typewriters, white cane Taylor crib etc., and the education of hearing impaired without
individual table type and group hearing instruments is not feasible. Other disability groups
also require certain tools and equipment; therefore, it is necessary to provide, protect, and
maintain such equipment in good condition under the responsibility of the school
administration (Ozsoy, Ozyﬁrek, & Eripek, 2002, p. 239).

There are some who believe there are considerable deficiencies while applying inclusion
practices in schools. For example, in the research conducted by Sarag and Colak (2012), it was
determined that requests made by primary school teachers were ignored in the inclusion
practices within primary schools, that inclusion practices were carried out in inappropriate
physical conditions, and that the help provided to the classroom teachers by the school staff
was insufficient and not functional. In the study of Cankaya and Korkmaz (2012), the major
problems faced by teachers in practice were reported as large classes, having more than one
inclusive student in the class, and inadequate educational materials. Kaya (2003) determined
that school administrators, class teachers, and guidance teachers had insufficient knowledge
about integration, did not exhibit positive attitudes towards integration, and did not include
work such as placement, educational evaluation, preparation of individualized education
programs, or the provision of support services.

The purpose of the current research is to understand to what extent classroom teachers
in Turkey have information about inclusive students, the problems they encounter, and to
put forward solution suggestions with a holistic approach. For this purpose, the following
research questions were identified:

e To what extent do teachers recognize the inclusive students?

¢ What kinds of problems do teachers have with their inclusive students?

e What kind of solutions do the teachers recommend to the problems they experience
with their inclusive students?
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METHOD
Research Model

The research was conducted using qualitative research method. Research data were
gathered in the form of interviews with teachers. Five questions were asked in total, with
two about participant demographics. The three other questions were about the teachers’
knowledge about inclusive students, those students’ problems, and their suggestions for
solutions. The research was conducted with five primary school teachers with inclusive
students in their classes in a primary school located in the city center of Gaziantep, Turkey.
For this purpose, this research is conducted as a case study. The most important feature of
qualitative case studies is the in-depth investigation of several situations. In other words, the
factors related to a situation (environment, individual, events, processes, etc.) are
investigated by a holistic approach, with a focus on how they affect the situation and how
they are affected by the situation (Creswell, & Clark, 2007). In this study, it was attempted to
reveal the views of teachers who have inclusive students in their class regarding the situation
in their school.

Study Group

The study group of the research is composed of five classroom teachers working in a
state primary school in the provincial center of Gaziantep, Turkey; therefore, convenience
sampling was used in the study. The number of inclusive students in the primary school in
which the study was conducted played an important role in selecting the research group.

Data Collection

In this study, semi-structured interviews were conducted for the collection of qualitative
data. Interview questions were examined by two educational scientists in order to determine
the consistency of the questions with the research problem. The experts determined that the
desired goal of the research could be reached with the proposed research questions. During
the interviews, in the case where there were questions that teachers did not understand,
additional explanation was carefully made so as not to guide them. During the analysis of
the interview data, each teacher’s responses were coded using a pseudonym. In order to
conduct the interviews, the guidance teacher of the school was asked to determine the date
and time of vacant courses of the teachers in advance. Taking the necessary permissions,
interviews were conducted with the teachers on the specified dates and times. The
interviews were audio recorded and the recordings numbered according to the interview
sequence. At the start of the interviews, the researcher stated that the interviews were to be
conducted in order to determine the problems they faced prior to the interview, and
emphasized the importance to the quality of the research of their opinions given without
hesitation when suggesting solutions to these problems. It was stated that the interviews
would be audio recorded and that the recordings would only be listened to by the
researcher. During the interviews, the teachers were asked semi-structured questions,
including their demographic information.

Data Analysis

The data of the research was analyzed by content analysis technique. After the
interviews were completed, the audio recordings were transcribed verbatim. While the
interview transcripts were being written, the conversations were written as heard (verbatim)
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in the order of interviewer-interviewee without any corrections. The information contained
in the data was then systematically coded. The main purpose was to arrive at the concepts
and associations that explained the collected data. In doing this, similar data were gathered
together under specific themes.

FINDINGS

The findings of the research are presented and interpreted under subheadings according
to the three research questions. Prior to the three main questions, the interviewee teachers
were asked whether or not they had taken special education for inclusion courses in their
pre-service training. Five teachers stated that they had not taken courses for inclusion/special
education. Only one of the participants had received any in-service training on special
education-inclusion. When the teachers were asked where they received their information
about inclusion, they stated the Internet first off and then from the school guidance service.
One of the participants said that he did not know whether or not there was a book related to
the topic.

Teachers” knowledge about inclusive students

From the data analysis, it was seen that all of the teachers had knowledge about the
literacy, general situation, and family situation of their inclusive students. For example, two
of the teachers stated that they experienced language-related problems with their students as
the students could not express themselves well (T3, T1). T4 stated that there were four
inclusive students in his/her class; two of whom were hyperactive and the other two were
introverted. T3 stated that there were two inclusive students in his/her class, and that one of
them was too aggressive whilst the other was too introverted. T5 gave academic information
about his student and expressed it as follows, “The child can read two-digit numbers and do
simple additions.” T2 stated that there were two inclusive students in his/her class, one of
whom had mild mentally retardation and the other had a hearing impairment.

Table 1. Characteristics of inclusive students

Characteristic Frequency
Mental retardation 1
Aggressiveness 1
Unable to express themself 2
Unable to establish relationships with friends 1
Introversion 3
Late starting to speak 1
Speech problems 1
Hyperactivity 2

As can be seen in Table 1, the teachers stated the prominent characteristics of their
inclusive students based on their observations. These features were mostly deficiencies in
cognitive and affective domains. Psychomotor deficiencies were not mentioned. For
example,
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My student, who is mentally disabled, is not good in the social field, he is not good at his
relations with his friends, he cannot express himself, and he is behind in his lessons. 1
mean, I have more expression problems with such students. (T1)

T2 stated that the family of his inclusive student, about whom he had significant
knowledge, was in constant contact with him. Students’ families about whom the teacher
had little information was considered very uncommon at the school. It can therefore be said
that the family also has a role in ensuring the teacher has adequate information about the
inclusive student.

Families of inclusive students

The participants stated that the families of the inclusive students were socioeconomically
poor, that their education levels were low, and that they were unconcerned about the
education of their children. T3 expressed his opinion as follows. “Families generally have
low financial and budget status, and their education levels are low primary school
graduates. They are not parents said to help develop the education level of the learners.”
Some of the features of the inclusive students’ parents are presented in Table 2.

Table 2. Characteristics of inclusive students’ families

Characteristic Frequency
Father with mental health problems 1
Sibling with mental health problems 1
Parents with disabilities 1
Poor financial circumstances 3
Family unable to accept the situation 1
Family seem indifferent 1

As can be seen in Table 2, there are some economic and psychological problems faced by
the inclusive students” families. For example, one of the participant teachers reported that
their student’s family had a problem of acceptance, and that they did not listen or do what
he said (T4). T2 stated that “The father of the student was working with scrap and that he
made his son do the same work, so the child had issues with absenteeism due to working.”
Another participant teacher (T1) stated that the father of the student experienced
psychological distress from schizophrenia, and that the student’s sibling (sister) had
psychological problems. T3 said that the family seemed indifferent, and that they did not
buy or let the student use the medicine that the doctor prescribed. T4 said that the family did
not accept the situation of the child, stating the following:

Generally, the family does not accept the situation of the child much. I'm teaching Grade 3.
The family took the child out of school this year, but it was reported that the child should
receive 50% inclusive education. The families are generally indifferent and have problems
of acceptance. They do not help teachers about it in this regard. They do not apply or listen
very much to what is being said.

Problems teachers experience with inclusive students

The participants were asked about the problems they encountered during inclusion.
Table 3 presents the characteristics and frequencies of their responses.
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Table 3. Problems encountered by teachers with inclusion

Characteristic Frequency
Communication problems with peers 5
Overcrowded classrooms 4
Measurement-evaluation problems 4
Communication problems with student’s family 3
Time allocation for the student 2
Loneliness or isolation of the student 2

All of the teachers said that they experienced problems with student peer relations. Four
of the teachers stated that they had problems that stemmed from their inclusive students.
They said that the inclusive students were very aggressive and jealous, or did not adapt to
their friends by exhibiting introverted or isolated behaviors (T1, T2, T3, and T4). One of the
teachers stated that the problem resulted from the other students trying to stay away from
the inclusive student (T5). Another problem is that the classes are overcrowded and the
teacher is not very interested in the inclusive student. Four of the participants (T1, T2, T3,
and T5) expressed the need to reduce the classroom overcrowding for inclusive students,
stating the following;:

The biggest problem we have with inclusive students is that we do not spend enough time
with them, we have 33 students, two of whom are inclusive students. Our biggest problem
is time. For example, I cannot show enough interest to them because of my crowded
classroom. We usually give homework to them, and when we finish that homework, we give
them more homework. We spend the time in that way. (13)

Of course, it would be better to have fewer students in our classrooms. For example, I have
38 students in my class, so I am not able to spend as much time with them. In fact, we need
to show more interest to them. But because of the number of students in the classrooms, we
do not give enough attention to them. We need to do more individual work with them. (T1)

Another problem area that most teachers mentioned in addition to classroom
overcrowding was measuring and evaluation. As the teachers experienced difficulty
communicating with the inclusive students, they stated that they only apply lower-level
measurements, that the students do not perform their duties and that the measurement-
evaluation process takes a long time. For example T4 said;

I usually try to give a passing grade. We cannot evaluate them together with the other
students. I am trying to go down to their level and to make evaluations by preparing
activities appropriate to their level. It is tiring and time-consuming for the teacher.

Participant teacher T4 stated that he evaluates inclusive students at a lower level and
that it is time-consuming. Another participant (T3) said,

We are not able to obtain the efficiency of measurement and evaluation in most of the
studies that we give. The work done is forgotten. These students need to be interested in it
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individually. We are not able to achieve academic success as much in the classroom
environment because they are often unable to complete their work and it is not followed at
home either, so we cannot make an assessment. Because the work is not finished, you
cannot get anything from an incomplete work.

Therefore, he said that he often had difficulty in evaluating their homework and tasks
because they were incomplete. Interviewee T1 also stated having difficulty in evaluating the
child’s writing because he could not read it most of the time.

After problems encountered in measurement and evaluation activities, the most
common issues were family-related problems. Three of the teachers stated that the families
did not come to the school for any co-work, and that they were indifferent to the education
of their children (T3, T4, and T5). Two of the teachers stated that they experienced no
problems with the families” support and that they were constantly in contact with them (T1
and T2). However, T4 expressed that the families do not believe in what their children do at
school, saying; “I tell them about their behaviors in the classroom, but they say that their
children do not do it. They do not care and remain uninterested as they do not want to
believe it.” Another participant (T1) talked of the indifference of the family to their child,
stating; “They usually have poor living conditions and education levels, mostly they are
primary school graduates. They also do not try to do anything for the improvement of their
child’s education.” Similarly, T5 said that “When it comes to family support, they are not in
good communication with the school. They are well-intentioned people, but we do not see
that support when we want something from them.”

On the other hand, both T1 and T2 stated that they were constantly in contact with the
families and that they experienced no problems with them. T1 stated that the family was
constantly calling and talking. In fact, it is a question of the crowdedness of the classes and
has been examined separately here because of its significance. The participant coded T2
stated that he spent time with the inclusive students by engaging other students with
homework and tried to explain the necessity that families should afford special time to such
children: “When I assign homework to the other students, I spend time with the inclusive
student.” T3 stated the problem of spending time with the inclusive student as follows:

The biggest problem 1 have is time. For example, I cannot show enough interest to the
inclusive students because of the crowded classroom. We usually give homework, and when
they finish that homework, we give more homework again. We spend our time in that way.

Lastly, isolation-loneliness was reported as one of the problems faced by the teachers.
Inclusive students often appear to be lonely and cannot fully integrate with the other
students. For example participant T1 mentioned that:

I have a student called Fatma. She is not communicating with her other friends very much.
She usually sits alone. Here I am saying to other children that they should take care of their
friends and they should not leave them alone. However, she does nothing to communicate
with her friends. The biggest problem they have is communication and inability to express
them well.

The teacher tried to explain the loneliness and isolation of inclusive students from the
perspective of their social environment.
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Suggested solutions for teachers with inclusive students

Suggested solutions to the problems faced by the participant teachers with inclusive
students were to increase the students’ communication skills, reduce the number of students
in the classrooms, make more appropriate evaluation of the students, increase familial
support, and conduct social and mental activities that contribute to the students” awareness.
The suggested solutions are presented in Table 4.

Table 4. Suggested solutions to teachers’ problems with inclusive students

Characteristic Frequency

Communication skills should be improved 4
Student numbers in classrooms should be reduced
Making appropriate assessment of students
Increasing familial support

Conducting social activities

= NN W W

Conducting mental activities that increase awareness

As can be seen in Table 4, the biggest problem faced by teachers with inclusive students
in their classes relates to problems the students have in communicating with their friends
and teachers. In order to resolve these issues, the participants coded T5 and T4 said that “We
usually warn the other students that they should get along well with each other, be friends,
to not break the hearts of one another and to tolerate them [inclusive students] even if they
make mistakes.” T3 expressed his thoughts as follows:

Social activities are needed to address the problems of [inclusive] children related to peer
relations. Here we are trying to do in-class activities such as games apart from lessons. By
creating groups we enable students to integrate with each other. We are also trying to make
groups in physical education classes so that they can spend time with each other and
understand and show respect to each other.

Participant T1 stated that he advised mainstream children to play with inclusive
students and not to leave them alone. He also stated that;

What I do in my class is to tell children to take care of their friends, not to leave them alone,
g0 out with their friends when they go out in the garden and let other students know not to
leave such students alone.

Another problem regarding the inclusive students is that there are crowded classrooms
and that the teacher cannot spend much time with inclusive students. In this regard the
participant coded T3 suggested the following as a solution: “Now, first of all, as I have
already mentioned, inclusive students have to be distributed equally and the number of
students in the classrooms must be reduced as much as possible.” Another participant (T2)
suggested solving this problem by reassigning other students, and T4 stated that each class
should not be given more than two inclusive students. Teachers experienced difficulties in
making appropriate assessment of inclusive students; regarding this issue, participants
coded T4 and T3 stated that they only simply evaluated such students and gave them
assignments that they could manage. Participant T1 emphasized the need for in-service
training as follows;
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The Ministry of National Education could organize courses on this subject. They could
better inform us about this. I mean, it would be better if education was given in this regard
as we do not have much of an academic sense about it. It would be better if there were
seminars and courses.

Familial support and awareness-raising activities were seen as important for the
inclusive students as well. In this regard, the teachers indicated that the families of inclusive
students could be trained under special education plans, and that success could be achieved
with the help of the families and the school. For example, the participants coded as T3 and
T4 supported that idea as follows;

The families generally do not have enough knowledge about these inclusive students. In
this regard, they should be educated about this topic by means of seminars at schools. Most
of the people regard inclusive students as insane or they think that they are problematic
students, but they do not know that they can be educated. I think that kind of work could be
done by the school guidance teachers by means of seminars. (T3)

Families should also be informed in the same way with the help of guidance teachers. They
should be called to the school at certain times. Thus, the family accepts the child as he is
and teaches him as it should be. (T4)

Similarly, T2 stated that families should spend more time with the children as
follows;

I think the family has a more important place here, so there should be more time to share
with these children, so cooperation with the teacher should be more. The lack in these
children should be resolved in this way.

As the participant coded as T3 mentioned, they were engaged in social activities in
physical education classes and outside of the class in order to integrate the students with
each other.

RESULTS AND DISCUSSIONS

In this study, the teachers stated that they did not receive education in their preservice
training on the area of student inclusion, and only one had received in-service training.
However, since 1983, a course called Special Education has been given to teachers
(Yiiksekogretim Kurulu Baskanlhig: [Turkish Council of Higher Education], 2007). On that
course, one of the sections covered is inclusion. In this sense, the participants may have
forgotten it or this section may have been omitted in their course. The teachers stated that
they did research on the internet and took help from guidance services in their schools. In
this regard, it is a significant result that the teachers did not have any books to support their
professional development. It is necessary that teachers’ awareness and specific activities
should be obtained and formulated for further developing inclusive education, as pointed
out by Shimizu (2012, p. 78), through “teacher organization with a vision of inclusive
education”. For such a purpose, it is clear that teachers should be able to achieve an
appropriate conceptual understanding of inclusive education, as well as accurate knowledge,
by being given the opportunity to undertake various types of teacher training. Teachers have
general knowledge about their students, but they do not have in-depth knowledge. For
example, the teachers did not mention about any special things they tried to do such as
undertaking special research, special teaching methods, special materials, etc. for their
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inclusive students. This may be due to the teachers not being interested in such students as
much as their mainstream students or those they have received inadequate or no training in
this area.

In the current study, the teachers attributed their inability to deal with inclusive students
to overcrowded classrooms and the indifference of the inclusive students” families. Many
studies have shown that teachers are not interested in inclusive students (Diken, & Sucuoglu,
1999; Kargm, Acarlar, & Sucuoglu, 2003; Buell, Hallam, Gamel-McCormick, & Scheer, 1999).
For example, Sara¢ and Colak (2012) indicated that most teachers do not make special
arrangements for their inclusive students. For this reason, Gok and Erbas (2014) found the
special education course taken in preservice training to be inadequate. Special education
courses are given in faculties of education in Turkey for a period of two hours per week.
However, it is perhaps more appropriate to give this course for two more semesters
considering its intended purpose of practice. Teachers need to be provided with more
courses and in-service training opportunities that focus on inclusion, as studies show those
teachers having received more courses focusing on inclusion and having attended in-service
training have more positive ideas towards inclusive education (Materechera, 2002; Subban, &
Mahlo, 2017). After certain training activities, the qualifications of teachers on inclusive
education as well as their self-confidence increases and they approach inclusive education
more positively as a result (Harvey, & Greenway, 1984).

In addition, the lack of interest in the families of inclusive students leads teachers to not
deal with the students. In the current study, the teachers stated that the parents of inclusive
students were uneducated and that they also have problems themselves. According to one
study, 11% of families claimed that inclusive students do not receive adequate education in
schools (Kargin, Acarlar, & Sucuoglu, 2003). Families blame the teachers and teachers blame
the families. However, teachers will be better able to overcome their problems if they
cooperate with the parents. When the parents participate in education and teaching
activities, inclusive students show faster progress in their development (Bauer, Battle, &
Johnson, 2004). Reviewing the literature and from the current study’s teacher interviews
shows that cooperation between the school administration, teachers, and parents are critical
to the development process of students with disabilities and in raising them to the desired
level of achievement. Therefore, in Turkey, it has been legally stipulated that the family
should participate in the education of children that require special needs education. For this
reason, it is important that both the teachers and the parents of inclusive students are kept
informed about the subject by specialists in the field.

Spending time with the inclusive students and taking care of them is one of the most
significant problems faced by teachers. This problem has been mentioned in many studies
(e.g., Kargin, Acarlar, & Sucuoglu, 2003; Sarag, & Colak, 2012; Vural, 2008). In the current
study, the primary reason for teachers not being able to spend time with inclusive students
has been due to the overcrowding of classrooms, and also a fear of not catching up with the
schedule on time. In this sense, the teachers stated that the number of mainstream students
and inclusive students in each class should not be outside the limits specified in the
regulations. It was also mentioned that inclusive students exhibit problems in their
communication with their peers and teachers. Gok and Erbas (2014) also mentioned
communication problems with inclusive students. Increasing the communication skills of
such students is the most important factor according to the current study research. While
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such students need to be integrated and socialized in mainstream classes, they tend to lead
an independent life. For this reason, the teachers also stated that the communication skills of
such students should be increased. However, the students still have to do it for themselves.
In order to increase the communication skills of inclusive students, collaborative activities
could be arranged with families outside of the school environment.

Another important problem is the assessment and evaluation of inclusive students,
which needs to be undertaken in a valid and reliable way. In many studies (e.g., Gliven,
2009; Sanir, 2009; Sarag, & Colak, 2012) as well as in the current study, teachers have stated
that they could not properly measure or evaluate inclusive students. The teachers do not
push these students in any way, but still make evaluations according to the general level of
progress. When evaluations are performed according to an ITP (Individualized Education
Program), it may be possible to provide teachers with training on the measurement and
evaluation of inclusive students.
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TURKCE GENIS OZET

Sinif Ogretmenlerinin Kaynastirma Uygulamalarina iligkin
Goriislerinin Incelenmesi

Biilent DOS?, Tayyar TUTSOY? & Okkes OFLAZ¢

GIRIS

Giinitimiizde 6zel egitime gereksinim duyan kisi sayis1 her gecen giin artmaktadir. Bu
durum 6zel egitimi daha da dnemli hale getirmektedir. Ozel egitim, 6zel egitime gereksinim
duyan bireylerin topluma uyum saglamasinda, kendini her yonden gelistirmesinde,
gereksinimlerinin giderilmesinde ve toplumdaki diger bireylerle ayni seviyeye gelmesi
konusunda biiyiik katkilar saglamaktadir. Bu katkilar 6zel egitime ihtiya¢ duyan bireyleri
topluma kazandirmaktadir. Boylece 6zel egitime ihtiya¢ duyan bireylerin kendilerine olan
giivenleri artmakta ve topluma faydali bireyler olmaktadirlar. Baykog (2015) 6zel egitimin en
kapsamli tanimini sdyle yapmistir: “ Ozel Egitim, fiziksel, zihinsel, iletisimsel, sosyal ve
duygusal gelisimlerindeki ©zellikler nedeniyle normal gelisimden farklilik gosteren ve
normal egitim/6gretimden yararlanamayan, kismen yararlanan veya yararlandigi halde
destek programlar1 ile egitimlerini devam ettirebilen bireyler igin; o6zel yetistirilmis
elemanlar tarafindan ekip anlayisiyla sunulan, 6zel yontem ve araclarla gerekirse ozel
mekanlarda her 6zel gereksinimli grup icin farkli olarak gelistirilmis 6zel programlarla
verilen egitimdir”.

Kaynagtirma, “normal egitim ve 6zel egitim personelinin sorumlulugunda diizenlenmis
egitim programi ve program siirecinde bireysel destekleme ile birlikte normal ¢ocuklara
uygun engelli ¢ocuklarin egitimsel ve sosyal birlesimi” olarak tanimlanmaktadir (Metin,
2015). Baska bir ¢alismada ise kaynastirma 6zel egitime gereksinim duyan bireylerin engel
derecesine gore ortaya ¢ikan ihtiyaglarin giderilmesini saglamak ve yeteneklerini daha tist
seviyeye cikarmak icin ailelerinin de goriigleri alinarak normal okullarda akranlariyla
birlikte egitilmesidir (Sar1, 2002, s.5) seklinde tanimlanmistir. Kaynastirma egitiminin amaci,
yetersizligi olan bireylerle yetersizligi olmayan bireyleri bir araya getirip ayni siuf
ortaminda birbirlerine yardimci olarak birbirlerini her yonden gelistirmelerini saglamaktir.

Tiirkiye’de kaynastirma; gorme engelliler, isitme engelliler, ortopedik engelliler, zihinsel
engelliler, stiregen hastalif1 olanlar, uyum giigliigli olanlar, dil ve konugsma problemi olanlar,
tistiin ve Ozel yetenekliler, olmak {izere yedi ayr1 gruba okul ve kurumlarda egitim hizmeti
verilmektedir (1. Oziirliller Surast Raporu, 1999). Kaynastirma ogrencileri igin
bireysellestirilmis egitim planlar1 hazirlanmaktadir ve 6grencinin yil boyunca ulasmas:
gereken hedefler belirlenmektedir. Bireysellestirilmis egitim plani, kaynastirma 6grencisinin
ozellikleri, yetenekleri, ilgileri, ihtiyaglariyla yapilabilmesi 6ngoriilen hedefler, arag-gerecler
dikkate alinarak gelisimini daha planli programl diizenlemek amaciyla hazirlanan plandir
(Sar1, 2002, s.51). Kaynastirma uygulamalarinda smif 6gretmeni; 6zel egitim 6gretmeninden,

4Dr. Ogretim Uyesi - Gaziantep Universitesi Nizip Egitim Fakiiltesi - bulentdos@yahoo.com
5 Yiiksek Lisans Ogrencisi - tayyar1905@hotmail.com
6 Ogr. Gor. - Gaziantep Universitesi - okkes_oflaz@hotmail.com
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rehber 6gretmenden ve yonetimden destek aldig: gibi gerektigi yerlerde gezici 6gretmenden
de yardim alabilir. Gezici 6gretmen, bir bélgede bulunan birkag¢ okuldaki engelli ¢ocuklarin
ogretmenlerine, okul personeline ve engelli ¢ocuklarin gelisimi icin her yonden hizmet
gotiiren kisidir (Aral ve Giirsoy, 2009, s.310).

YONTEM

Aragtirma, nitel arastirma yontemiyle gergeklestirilmistir. Arastirma verileri
ogretmenlerle goriisme yontemiyle toplanmistir. Bes Ogretmene demografik sorularmn
yaninda {i¢ soru sorulmustur. Bu ii¢ soru 6gretmenlerin kaynastirma 6grencileri hakkindaki
bilgilerini, karsilastiklar1 sorunlar1 ve ¢oziim Onerilerini ortaya ¢ikarmaya yonelik sorulardir.
Bu arastirma Gaziantep sehir merkezinde bulunan bir ilkokulda smiflarinda en az 2
kaynastirma 6grencisi bulunan bes (5) sinif 6gretmeni ile gergeklestirilmistir.

Bu aragtirma verilerin toplanmasi, nitel veri toplama yontemlerinden yar1
yapilandirilmis goriisme yontemi ile gergeklestirilmistir. GoOrlisme sorulari iki egitim
bilimciye inceletilerek sorularin arastirma problemi ile tutarlilig: belirlenmeye calisilmistir.
Tki egitim bilim uzmani bu sorularla arastirmada istenilen hedefe ulasilacagini belirlemistir.
Goriisme sorularmin sorulmasi sirasinda 6gretmenlerin herhangi bir soruyu anlamama
ihtimaline kars1 kendilerine yonlendirici olmayacak sekilde agiklamalar yapilmistir. Verilerin
analizi sirasinda her 6gretmene kod isim verilmistir. Gerekli izinler alinarak belirlenen tarih
ve saatlerde ogretmenlerle birebir yapilan goriismeler ses kayit cihaziyla kaydedilmis ve
goriisme sirasina gore ses kayitlarina numara verilmistir. Arastirmaci, her goriisme
Ooncesinde goriisme yapacaglr Ogretmenlere kaynastirma uygulamalarinda karsilastiklar:
sorunlar1 ve bu sorunlarin ¢oziimiine iliskin goriislerini belirlemek amaciyla bu
goriismelerin yapilacagini belirtmis ve bu nedenle 6gretmenlerin goriislerini ¢ok agik bir
dille gekinmeden aktarmalarinin aragtirmanin niteligi ve arastirma igin 6énemli oldugunu
vurgulamigtir. Ofretmenlere goriismelerin ses kayit cihaziyla kaydedilecegi ve kayitlarin
sadece arastirmaci tarafindan dinlenecegi belirtilmistir. Goriismeler esnasinda 6gretmenlere
demografik bilgilerde dahil olmak iizere sorular yoneltilmistir.

Arastirmanin  verileri igerik analizi teknigi ile ¢Ozlimlenmistir. Goriismeler
tamamlandiktan sonra, ses kayitlarinin yaziya dokiim islemine baslanmistir. Gorlismelerin
dokiimii yapilirken her konugsma duyuldugu sekliyle, hicbir diizeltme yapilmadan ve
goriismeci-gortiigiilen sirasiyla yapilmistir. Bu ¢ercevede dokiimii yapilan verilerin icindeki
bilgiler sistematik olarak kodlanmistir. Burada temel amag toplanan verileri agiklayabilecek
kavramlara ve iligkilere ulasmaktir. Bunun i¢in birbirine benzeyen veriler belirli temalar
cercevesinde bir araya getirilmistir.

BULGULAR TARTISMA VE SONUC

Bu arastirmada, bir 6gretmen disinda digerleri kaynastirmaya yonelik hizmet 6ncesinde
egitim almadiklarin1 belirtmistir. Ancak 1983 yilindan itibaren 6zel egitim adli bir ders
ogretmen yetistiren kurumlarda verilmeye baglanmistir (YOK Ogretmen Kitabi, 2007). Bu
dersin igerisinde bir bolim de Kaynastirma boliimiidiir. Bu anlamda katilimcilar bunu
unutmus olabilir ya da o ders icerisinde bu béliim atlanmis olabilir. Ogretmenler
aragtrmalarini  Internetten ve okullarindaki rehberlik servisinden &grendiklerini
belirtmiglerdir. Bu konuyla ilgili olarak 6gretmenlerin profesyonel gelisimleri igin kitap alip
okumamalar1 6nemli bir sonugtur. Ogretmenler grencileri hakkinda genel bilgi sahibidirler
ancak derinlemesine bilgi sahibi degildirler. Ornegin kaynastirma 6grencileri igin 6zel bir
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aragtirma yapip, Ozel Ogretim yoOntemleri, Ozel materyal iiretme gibi seylerden
bahsetmemislerdir. Bunun nedeni olarak 6gretmenlerin bu tiir 6grencileri ile ilgilenmemeleri
ya da aldiklar1 yetersiz egitim olabilir. Bu calismada 6gretmenler kaynastirma 6grencileriyle
ilgilenememelerini smif mevcudunun kalabalikligina ve ailenin ilgilenmemesine
baglamuslardir. Bircok calismada 6gretmenlerin kaynastirma 6grencileriyle ilgilenmedikleri
ortaya konulmustur (McCormick, 1999; Diken ve Sucuoglu, 1999; Kargin, Acarlar ve
Sucuoglu, 2003). Ornegin Sara¢ ve Colak (2012) Ogretmenlerin cogunun kaynastirma
ogrencileri igin 6zel bir diizenleme yapmadigini ifade etmektedir. Bunun nedeni olarak Gok
ve Erbas (2014) hizmet 6ncesinde alinan 6zel egitim dersinin yetersiz olmasini1 bulmuslardir.
Ozel egitim Ogretmen yetistiren fakiiltelerde bir doénemde haftalik iki saat olarak
verilmektedir. Igerigi genis olan bu dersin aslinda iki dénemde uygulamali bir sekilde
verilmesi daha uygun goriilebilir.

Ayrica ailenin de ilgilenmemesi Ogretmenin de kaynastirma oOgrencisi ile
ilgilenmemesine yol agmaktadir. Bu ¢alismada 6gretmenler ailelerin egitimsiz oldugunu ve
genellikle ailede sikintilar oldugunu belirtmektedirler. Ailelerin ise %11’i kaynastirma
ogrencilerinin okulda yeterli egitim almadigini iddia etmektedirler (Kargin, Acarlar ve
Sucuoglu, 2003). Aileler 6gretmenleri, 6gretmenler de aileleri suclamaktadirlar. Ozel egitim
yonetmeliginde ise ailenin kesinlikle 6zel gereksinimli cocugun egitimine katilmas: gerektigi
kanunen belirtilmistir. Bu nedenle hem 6gretmenlerin hem de ailelerin bu isin uzmanlar:
tarafindan bilinglendirilmeleri 6nemli goriilebilir.

Kaynastirma 6grencisine zaman ayirip onunla ilgilenme 6gretmenlerin karsilastiklar: en
biiyiik sorunlardan birisidir. Bir¢ok ¢alismada bu sorun dile getirilmistir (Vural, 2008; Sarag
ve Colak, 2012; Kargin, Acarlar ve Sucuoglu, 2003). Zaman ayiramamanin en biiyiik nedeni
olarak bu galismada smif kalabalikligi ve programi zamaninda yetistirme korkusu olarak
goriilmiistiir. Bu anlamda ogretmenler siif mevcutlarinin ve kaynastirma 6grenci
sayilarmin yonetmelikte belirlenen sayilar disinda olmamasi gerektigini ifade etmislerdir.

Anahtar Sozciikler: Ozel egitim, Kaynastirma, Ozel gereksinimli birey
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ABSTRACT
The importance of both proof and visualization has been frequently emphasized in
mathematics education. Visual proof or nonverbal proofs are defined as diagrams or
illustrations that help us to see why a mathematical expression is correct, and how to begin
to prove the accuracy of this statement. The aim of this research is to examine nonverbal
proof skills of preservice mathematics teachers. The study was carried out with case studies,
one of the qualitative research designs. The participants of the study consisted of 53
preservice mathematics teachers at a state university in Central Anatolia, Turkey. The data
were collected with a sample of three nonverbal proof samples directed to preservice
teachers. The analysis of the data classified the preservice teachers” responses according to
their similarities and differences. The findings showed that preservice teachers generally
associate images with geometric figures. In addition, it was also seen that those who saw the
visual relationship between the given visual and mathematical expression used it to show
the expression as correct instead of proofing the visual.
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INTRODUCTION

The importance of both proof and visualization has been frequently emphasized in the
learning and teaching of mathematics. A proof is used to show whether or not an
assumption is correct (Heinze, & Reiss, 2004) and is at the core of both mathematics and
mathematics education (Ball, Hoyles, Jahnke, & Movshovitz-Hadar, 2002; Knuth, 2002a,
2000b). Nevertheless, it has always been a difficult issue (Jones, 2000). Although it is a
challenging subject or skill, one of the alternative methods that can be applied to acquire the
skill of proof is gaining the ability of proof by visualization; that is, the use of nonverbal
proofs. The nonverbal proof is one of the methods that supports both making proof and
proof skill. Alsina and Nelsen (2010) described nonverbal proofs as “visual arguments.” A
picture is better than a thousand words (Rosken, & Rolka, 2006; Thornton, 2001). As
Casselman (2000) stated, proofs are common in many cultures. In fact, proof with diagrams-
pictures has a long history (Foo, Pagnucco, & Nayak, 1999). Nonverbal proof studies have
been published in various journals since the mid-1970. Especially in recent years, nonverbal
proofs have started to form part of mathematics education (Polat, & Demircioglu, 2016), and
this interest has been increasing rapidly in both mathematics research and mathematics
education practices (Bardelle, 2009).

Nonverbal proof is a mathematical drawing describing the proof of a mathematical
expression, but without proving the formal argument with words (Bell, 2011). Bardelle (2009)
defined visual (nonverbal) proofs as deductive steps based on figures, diagrams, and graphs.
According to Alsina and Nelsen (2010), they are pictures or diagrams that help to see why a
certain mathematical expression can be correct and also to see how that expression can begin
to prove it. According to Bardelle (2009), visual proofs are those which are not presented
with any comments in verbal language (that is nonverbal), but are only based on diagrams,
maybe numbers, letters, arrows, dots, and symbolic expressions associated with each other;
the proof that is, or configuration of the proof, is left to the reader. The nonverbal proof uses
visual representation, meaning that pictures and visuals are used to represent a
mathematical equation, theorem or idea (Casselman, 2000; Gierdien, 2007). In summary, the
nonverbal proof is also used to acquire the ability to make a proof or to explain the proof
process better in addition to demonstrating why a proof is correct.

Nonverbal proofs play an important role in mathematics classes from primary education
through to university level (Alsina, & Nelsen, 2010). In general, there are many examples in
proofs of many theorems in many fields such as algebra, analysis, trigonometry and more
specifically, “Total of cubes” or the “Nicomachus theorem” (Stucky, 2015), and “Alternate
series test” by using the fields of rectangles (Hammack, & Lyons, 2006). It can also be used in
the history of mathematics courses (Bell, 2011). There are indeed examples of verbal evidence
with almost every subject, and these examples can be found on various websites
(e.g., www.illuminations.nctm.org, www.cut-the-knot.org, in two books written by Nelsen
(1993, 2000), as well as in journal articles (e.g., Bell, 2001; Gierdien, 2007). Some nonverbal
proofs can also be found on interactive sites such as nonverbal proof of Pythagoras (Bell,
2011); see http://illuminations.nctm.org/ActivityDetail.aspx?ID=30. Stucky (2015) stated that
nonverbal proofs are a useful pedagogical tool. Nonverbal proofs are more interesting and
acceptable for students than classical proofs (étrausové, & Hasek, 2013), effective in
understanding students’ process of proof (Bell, 2011), and can play an important role in the
process of understanding various mathematical features (gtrausové, & Hasek, 2013). Miller
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(2012) stated that nonverbal proofs are a valuable tool in mathematics, especially in the
teaching of mathematics. To support this claim, he expressed that a student who can show
the accuracy of the formula of first n integer sum by the inductive method cannot be
convinced why this is true. Here, he explained that nonverbal proofs can be effective.
Hammack and Lyons (2006) stated that in using visual proof for the convergence of
Alternate series, student success increased and the generated proofs were clearer than the
proofs found in the standard books. He explained that by using the area of rectangles,
concreteness and abstraction replaced and eliminated some of the difficulties.

Although there are many nonverbal proofs to be found in the literature, it can be
observed that there have not been many studies about the effects of nonverbal proofs on
teaching and proofing skills. The studies carried out generally show the theoretical structure,
history and examples of nonverbal proofs (Alsina, & Nelsen, 2010; Miller, 2012) in the
classroom with application examples (Bell, 2011; Gierdien, 2007), or student difficulties in
nonverbal proof practices (Bardelle, 2009), approaches of talented secondary school students’
making proof (Ugurel, Morali, & Karahan, 2011), and the approaches of preservice primary
school teachers about making proof with concrete models (Doruk, Kiymaz, & Horzum,
2012). In their studies, Demircioglu and Polat (2015, 2016) stated that preservice teachers
expressing nonverbal proofs were effective in gaining problem-solving, understanding,
mental, reasoning, generalization, processing, analysis and thinking skills. At the same time,
it has been seen that the most difficult aspects of nonverbal proofs are being unable to
understand given figures, the lack of explanation, inability to establish a relationship
between a nonverbal proof and an algebraic proof, lack of field knowledge, and lack of
adequate sources. Indeed, since only one visual is used in nonverbal proofs, it is an
important skill to be able to recognize when seeing it, to make a proof using only the visual
information, and to make comments. Therefore, the current study aims to examine both the
nonverbal proof and visualization skills of mathematics teachers.

METHOD
Research Model

This study employed case study methodology to investigate preservice secondary
mathematics teachers” nonverbal proof skills. Case study research is a qualitative approach
in which a bounded case is explored over time, through detailed, in-depth data collection
involving multiple sources of information (Yildirim, & Simsek, 2005; Yin, 2003). The
participants of the study consisted of 53 preservice teachers in the final year of secondary
mathematics undergraduate education at a state university in Central Anatolia, Turkey. 32
female and 21 male preservice mathematics teachers participated in the current research.
Participants were identified by convenience sampling method. All of the preservice teachers
who took part in the study had received field and field education courses given at the
bachelor’s level as they were in their final year. For this reason, it was accepted that they had
the necessary conceptual and procedural knowledge about the concepts contained in the
nonverbal proofs and that they had already gained the ability of proofing. The fact that these
preservice teachers would be practicing teachers in their near future made the studying of
these skills particularly meaningful.
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Data Collection Tool

Three questions were constructed in order to examine the nonverbal proof skills of the
participant preservice teachers. The first of these questions is an example of modeling the
sum of numbers from 1 to n, which are included in many sources. The second and third
questions were obtained from Miyazaki (2000). The second question relates to “the sum of
two odd numbers is even” and the third question is similar to the first, but can be used in the
proof of different expressions.

Table 1. Data collection tool questions

Question Image Text
1 . et e Explain what it means to you
@]
2 %@*% o>3838 Explain what it means to you
od 08
3 8§§§ . eggé —» 83898 Explain what it means to you
85808 85808 §5858

Although the first and third questions appear to be similar, the first question is a visual
that can reveal the generalization process and would be familiar to the preservice teachers.
However, the third question is accepted as an example of specialization skill and includes a
process of making a provision about the general rule based on similar examples. Therefore,
the findings of these two problems are important for comparative purposes. The second
question bears similarity with the third question. This example is similar to the visuals used
when modeling skill is being examined, but here specialization skill has been examined. It
provides pieces of evidence about whether or not a general rule can be seen from specific
examples. In this sense, it is important to compare the findings of the second and third
questions.

Data Collection Procedure and Data Analysis

Data were collected in writing. Each participant was assigned a random number. Data
were then transferred to a computer environment. The participants’ responses were then
grouped according to their similarities, and content analysis was subsequently performed.
Content analysis is the access to concepts and relationships that can explain the collected
data. In content analysis, the fundamental process is to bring together similar data in the
context of specific concepts and themes and to interpret them in a way that the reader can
understand (C)zdemir, 2010; Yildirim, & Simsek, 2005).

In this way, the category and subcategories were obtained so as to reveal what the
preservice teachers understood from the given visuals and to examine their nonverbal proof
skills. In the process of obtaining the categories and subcategories, the expressions included
in the answers given were coded directly. In other words, “Sum of numbers from 1 ton...,”
“Triangle,” etc. were coded and a frequency table created. In the following stage, each
category was examined and subcategories were formed. These categories and subcategories
were examined separately by two different experts in the field. The researcher and the
independent reviewer discussed each of these categories and subcategories. As a
consequence of the discussion, the categories were finalized. Direct quotations of the
participants’ statements have been used within the reporting of the findings in order add to
the reliability of the data.
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FINDINGS

Three research questions directed this study in the examination of nonverbal proof skills
of preservice mathematics teachers. The findings obtained from each question are first
evaluated separately and then together.

Findings from the First Question

The first question directed to the preservice teachers was regarding “the sum of
numbers from 1 to n,” which is usually proofed by way of the induction method in analysis
courses. The answers given by the preservice teachers to the given image (see Table 1) are
summarized in Table 2.

Table 2. Preservice teachers” answers to first question

Category Subcategory f

Sum of numbers from 1 to n and formula
Sum of numbers from 1 to n . 12
Example of modeling the sum of numbers from 1 ton

Triangle

Isosceles triangle

Triangle 14

Right-angled triangle
Isosceles right-angled triangle
1,3,5,...2n-1
Pattern Pattern as figure 13
1, 3, 6, 10,... and amount of increase 1,2,3,...

Triangle
Increasing triangles

Patt d Triangl
atferh and triangte Nested parallel triangle >
Isosceles right-angled triangle
Pascal’s triangle, Right-angled triangle, Euclidean relation
Pascal’s triangle
Other Binomial expansion 9

Reaching generalizations
Geometric series
Dots

As can be seen from Table 2, a total of 12 preservice teachers participating in the study
stated that the given visual was related to the sum of numbers from 1 to n. Four of these
preservice teachers explained the visualization of the sum of numbers from 1 to n (see

Figure 1a), while eight attempted to verify the number of dots with the formula n(n;l) for
each unity step (see Figure 1b). However, none of the preservice teachers made a connection
between the given visual and the formula ey
‘ . 1] t\ don i 4l anbreadtte ghrale
1. _ :@:' ‘J-“:-.J-T.‘" -:.-; Jr r~ Foflosan, opden é’fré"v\ F}TL‘M L ',
: ) Lopek=>0nc A
ﬁ.‘ , ’"";-".( 0+ f“-‘ Al o .‘.,_- ,:'l I ~ § J. YT & ’Z!SJJL“L%’I:PL N (1 =3
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Figure 1. Preservice teachers’ response as “visual related to sum of numbers from 1 to”
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This example has been given in many sources and undergraduate courses. When the
answers in this category were examined, it was observed that the preservice teachers were

unable to express themselves using the visual @, although they stated that the given

visual was related to the sum of numbers from 1 to n. It was interpreted as they saw in this
example, but they did not perform any activity related to nonverbal proof skills.

Of the preservice teachers, 14 expressed that the given visual was related with “forming
a triangle.” More specifically, three of the preservice teachers stated that the figure
resembled a triangle by combining the dots, three mentioned an isosceles triangle, four
stated a right-angled triangle, and four of the preservice teachers mentioned an isosceles
right-angled triangle.

As can be seen from Table 3, all three preservice teachers combined the dots around the
edges of the figure and expressed the figure as triangles whose edge lengths became longer
by one unit for each side (triangles, right-angled triangles, isosceles triangles, isosceles right-
angled triangle).

Table 3. Preservice teachers’ responses to “triangle” category
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Here, only one of the three preservice teachers in the “isosceles right-angled triangle”
subcategory stated that there was an isosceles triangle, made a connection with dot numbers
and wrote the number of points as 1,3,6,10,... This preservice teacher may have inadvertently
linked with the triangular numbers. Since this preservice teacher did not mention the
pattern, their answer was not evaluated in the pattern category as well.

A total of 13 preservice teachers stated that there was a pattern based on the increase in
dots in each step. When Table 4 is examined, it can be seen that the majority of preservice
teachers expressed the pattern as 1, 3, 6, 10,... dots and with increasing dots in each step as 1,
2, 3,... In addition, one preservice teacher counted the points incorrectly and thought that
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after one dot there were three dots; and then generalized this situation by expressing it as 1,
3,...2n-1.

Lastly, three of the preservice teachers stated that a pattern was formed by adding
points up to the right or lower side of the previous row. Based on given visual, three of the
preservice teachers indicated that a pattern was formed by adding a dot to either the right or
lower side of the previous row each time.

Table 4. Preservice teachers’ responses to “Pattern” category
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Five of the preservice teachers mentioned both the pattern and the formation of
triangles. As can be seen from Table 5, the respondent preservice teachers in the “pattern and
triangle” category realized that there was a pattern and explained that the rule of this pattern
was increasing, isosceles right-angled, or parallel triangles. Therefore, the responses of these
preservice teachers were not evaluated in the category of patterns or triangles, but were
considered as a separate category.
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Table 5. Preservice teachers’ responses to “pattern and triangle” category
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The responses of the remaining nine preservice teachers were not found to be similar,
and were therefore evaluated in the “other” category. One preservice teacher in the
subcategory of “Pascal triangle, right-angled triangle, and Euclidean relation” stated that the
visual given were both similar to the Pascal triangle and that triangles can be obtained by
combining the dots and that the Euclidean relationship can be taught. Similarly, another
preservice teacher likened the visual given to the Pascal triangle. Another preservice teacher
expressed generalization. There is also a generalization skill in the pattern. However, since
this preservice teacher did not express the pattern, but only emphasized the generalization,
hence this response was placed under a separate subcategory. One preservice teacher (see
Figure 2) likened the visual to a geometric sequence. However, the expression that the dots
that are two times at every turn only three times in the first step indicated that a difficulty in
estimating the number of dots given and seeing the rule of the pattern.
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Figure 2. Preservice teacher’s response as “visual is similar to geometric sequence”

Two of the preservice teachers likened the visual to Binomial expansion, with both
establishing a connection with Binomial expansion. Two preservice teachers tried to explain
the visual given by the increasing amount, whilst three searched for the relationship between
the dots.

Findings from the Second Question

The responses of the preservice teachers to the second visual (see Table 1) are
summarized in Table 6. Some of the categories in Table 6 were divided into subcategories.

Table 6. Preservice teachers’ responses to second question

Category Subcategory f

No response

I ‘tfind -1 ‘t
No response cantim can  see 12
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Modeling of -3 + 5

Area conservation

A
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Forming new figures by combining figures
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Forming figure Forming a rectangle 22

Forming a geometric figure by combining the center of circles

Substitution
Double figure group
Form a whole

Class placement

Other 10

Different alignment
Equation

Probability — ball pull
Permutation

=N R R R R = N e

In total, 12 of the preservice teachers were unable to write about the given visual. Seven
of them left this question blank, one responded as “I could not see,” one as “I could not
find,” and two preservice teachers responded as “It does not mean anything.” One
preservice teacher mentioned that they could not establish a rhythmical logic as the reason
for not making comment. This preservice teacher’s response was interpreted as the question
not being one that required inductive reasoning skills as in Question 1; that is, the preservice
teacher could not see a regular increase and therefore could not make a comment.

From this perspective, it can be said that nonverbal proofs traditionally mentioned in
Question 1 are used more widely but that the preservice teachers do not encounter other
nonverbal proofs frequently enough. Four of the preservice teachers stated that the given
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visual was related to the operation of multiplication. Two stated it was modeling that the
sum of two odd numbers is an even number, and that the reason for the different colors was
that they were brought together in the last figure. The response of one of the preservice
teachers is given in Figure 3.
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Figure 3. Preservice teacher’s response as "sum of two odd numbers is even”

As can be seen from Figure 3, this preservice teacher expressed a view based upon the
total number of balls being an odd number, as 2k + 1 and the other number as 2n + 1, and
thereby found the total number of balls. The other two preservice teachers stated that 3 +5
and -3+5 were modeling. The preservice teacher who stated that it was -3 +5 modeling
considered that the white colored balls were negative and the others were positive, and
stated that it was modeling the operation of multiplication by coining.
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Figure 4. Preservice teacher’s response as “-3 + 5 modeling”

One of the three preservice teachers stated that “the area of all geometric shapes is the same
even if the parts of the parts change.” This preservice teacher’s response was interpreted as
he/she thought that the given visual was related to the conservation of the area. Two others
stated that the rectangle relates to the field calculation by completing the rectangle.
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Figure 5. Preservice teachers’ responses as “given visual is related to the field”
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Seven of the preservice teachers thought that the new shape was created by changing the
placement of the balls, whist 14 of them stated that it was attempted in order to create a
rectangle. Here, the preservice teachers described the shapes given in the visuals as jigsaws,
objects, filled/empty circles, filled/empty circulars, rounds, rings, and black/white balls. This
was interpreted as the existing schemas of the given visualization were very different. One
preservice teacher stated that unlike the others, it was related to creating a triangle, square,
pentagonal, trapezoid, and parallelogram by merging the centers of the circles.
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Figure 6. Preservice teacher’s response as “related to creating a geometric shape by merging the center
of circles”
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The response of the remaining 10 preservice teachers was evaluated under the “other”
category. Two preservice teachers mentioned that only the balls were replaced. One
preservice teacher stated that it was attempted to create only one or two groups, another
stated that it was to connect pieces to see the whole, one stated that it represented the
females as the black balls and the males as the white balls in the classroom, so one female,
and one male had to sit in the classroom, whilst one preservice teacher mentioned the
different array of the balls. One preservice teacher stated seeing the equations with a shape.
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Figure 7. Preservice teacher’s response as “related to the equation”

As can be seen from Figure 7, the preservice teacher considered the black and white
shapes to be variables such as x and y, and as a result wrote x +y = x +x=y +y. However,
this is only possible if x =y. Three preservice teachers stated thinking like a black or white
ball and that it could be related to permutation, or ball drawing probability.

Findings from the Third Question

The responses of the preservice teachers to the third image (see Table 1) directed to the
preservice teachers are summarized in Table 7. Some of the categories in Table 7 were
divided into subcategories.
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Table 7. Preservice teachers’ responses to third question

Category Subcategory f
No response 1 1
Modeling sample Modelfng of operatlon' of multlpl'lcatlon 3 4
Modeling of exponential expression of numbers 1
. . Creating a rectangle 21
Creating a figure All georgnetric shagpes can be obtained 2 23
Area 12
Abacus 2
Problem question 1
Other Convert to symmetric format 1 25
Number of balls 5
Smoothing the shape 1
Replacement of balls 3

As can be seen in Table 7, only one of the preservice teachers did not respond. Four of
them stated that the visual might be related to modeling, similar to the second question. The
majority of the preservice teachers perceived the visual as creating new shapes by way of the
replacement of points. When the responses were examined, it was perceived as creating a
rectangle by transforming from the rectangle above, trapezoid, and especially a right
trapezoid. Along with this, they also stated that it could be used to calculate the area.
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Figure 8. Preservice teachers’ response as “Creating a figure”
The responses of the other preservice teachers were based on replacement of the points.
DISCUSSION

There are many studies on the role of visualization and visual thinking in mathematics
teaching. Thornton (2001) stated that visualization provides mathematical rules, simple,
elegant, powerful approaches to extracting results, and may even be an effective method in
the classroom for students with different learning styles. For this reason, the ability of
preservice teachers to work with visual proofs and visual proving is becoming an important
dimension. The purpose of the current study was to examine these skills. Only 12 of the
preservice teachers who participated in the study stated that the image given in Figure 9
related to “the sum of numbers from 1 ton.”

Figure 9. Image of first question used in the study

Four of these preservice teachers explained the visual as “the sum of numbers from 1 to
n,” while eight of them tried to verify the number of points using the formula @ for each
unit step. However, none of the preservice teachers made a connection between the given

visual and the formula @ This example can be seen in many sources and undergraduate
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courses. When the responses in this category were examined, it was seen that the preservice
n (n+1)

2 4
given visual relates to the sum of numbers from 1 to n. It was interpreted that they had

teachers were unable to express using the visual even though they indicated that the

previously encountered this visual, but that they were unfamiliar with activities related to
nonverbal proving skills.

A total of 14 of the preservice teachers likened the visual to a triangle (isosceles and
right-angled triangles etc.) based on the given shape. 15 of the preservice teachers realized
that it formed a pattern. The “other” category included the responses of 11 preservice
teachers. Although it is a frequently encountered visual, the preservice teachers were unable
to establish a relationship between the given visual and the sum of numbers from 1 to n. The
preservice teachers who established a connection tried to verify the rule on the visual instead
of using the visual to explore the formula. Of course, it is possible to use different visuals to
help prove the same expression. Pease, Colton, Ramezani, Smaill, and Guhe (2010) expressed
that in using the triangular numbers for the sum of the consecutive numbers, the visual in
Figure 10a could be obtained. Similarly, Figure 10b was given by Miller (2012), in which n
and (n+1) can be in the form of half the area of a rectangle with side length. Additionally,
Figure 10c is sourced from the study of Britz, Mammoliti and Serensen (2014) and
Figure 10d from Alsina and Nelsen (2010).

a) b) 0) d)

Figure 10. Visuals related to the sum of consecutive numbers

Of course, the visuals given in Figure 10 were all directed to the same expression.
However, each shape could be difficult to perceive when given in this form if the student or
preservice teacher had not previously encountered them. Miyazaki (2000) further explained
these as shown in Figure 11.
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Figure 11. Visual proof given by Miyazaki (2000)

As can be seen in Figure 11, explaining what the nonverbal proofs are and how they are
thought can make it easier to understand.

The third question of the study (see Figure 12) relates to a similar image, but rather than
starting from 1 it starts from 2. The idea being to see whether or not the similarity would be
established with the visual from the first question, related to the proof of another expression,
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or would it be customized or generalized. In short, this question was asked in order to
compare the thinking processes of the participant preservice teachers.
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Figure 12. Image of third question used in the study

When given in this form, none of the preservice teachers were able to establish a
relationship between the sum of consecutive numbers, or the sum of five consecutive
numbers in the special case — being five times the number in the middle that was
2+3+4+5+6=45. In fact, it is a rather simple proof when given the rule and asked to
prove; however, it becomes difficult to understand when simply working from the visual
proof.

Although the first and third questions were similar, none of the preservice teachers
managed to combine or link the two visuals. The difference between these two visuals as a
thinking processes can be interpreted as causing different perceptions and are therefore non-
interpretable; a view supported by Pease et al. (2010). In fact, Pease et al. (2010) expressed
that the visual given in Figure 10a was illustrating the visual status of 1+2+3+4=4 x5/2,
and based upon this particular case generalization was applied to the expression “the sum of
the first n consecutive number is n.(n+1)/2.” Based on such a visual, proving not only
requires mathematical thinking, but can be a difficult skill for students, preservice teachers
or even serving teachers who have not encountered visualization. Another difficulty here is
the generalization problem, as Kulpa (2009) stated. It is a problem of not perceiving an idea
about a rule from a few special cases.

The second question directed to the preservice teachers was similar to the first question,
since it was considered that preservice teachers would remember the modeling examples, as
well as the third question since it is related to customizing skill. In a different expression,
while inductive thinking plays an important role in the first question, the second question
was expected to give the visual and generalize it for a special case as in many proofs
according to Nelsen. As Alsina and Nelsen (2010) stated, the aim in this nonverbal proof is to
provide an understanding by visualizing mathematical expression for any given situation.
Customization, generalization, proof, and assumption are sub-dimensions of mathematical
thinking skills. Therefore, the findings obtained from these questions also provide important
evidence about mathematical thinking processes. The findings obtained from this question
showed that only four of the preservice teachers stated that it could be modeling examples
related to the given visual, whilst others made no comments, either associating them with
the field or attempting to create a shape. One important finding is that in both questions, the
preservice teachers generally perceived each step as creating a new shape. At the same time,
it was observed that it was associated with the area that does not change with the
replacement. The second question has been described by Miyazaki (2000) as follows (see
Figure 13). Here, both the formal and nonverbal proof is given one under the other.
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Figure 13. Visual proof given by Miyazaki (2000)

It would be perhaps easier to make a comment when given in this form. Indeed, as
Alsina and Nelsen (2010) stated, “Proofs without words are pictures or diagrams that help the
reader see why a particular mathematical statement may be true, and also see how one might begin to
go about proving it true” (p. 118). In the study of Doruk and Giiler (2014), it was determined
that participant self-confidence was low in proving and in the understanding of proofs. The
inclusion of nonverbal proofs can help students increase their self-confidence in proving. On
the other hand, as stated by Altiparmak and Ozis (2005), teaching and development of
students” proof and reasoning skills are dependent on the teacher. If teachers afford their
students a wide range of learning opportunities and provide different proof methods, the
students will likely better understand mathematics and logical thinking, and thereby
increase their level of creativity. Based on this thought, nonverbal proofs can be an effective
tool. However, as the teachers of the future, preservice teachers are recommended to have a
level of experience with nonverbal proofs.

Another important factor is a lack of visual reasoning skills. lannone and Inglis (2011)
showed the same question in a university setting in the manner of “Prove a mathematical
argument”; and the results showed that it was difficult for students to produce a correct
argument rather than recognizing the proof given in the deductive argument. It can be said
that nonverbal proofs may help in this sense to develop proofing skills or even to produce
new arguments or proving. Bardelle (2009) explained the reasons behind a lack of visual
reasoning skills as, “poor knowledge of certain basic mathematical tools, poor acquaintance with the
use of fiqural representations, a conflict between the conceptual and perceptual nature of
diagrammatic proofs and sometimes poor understanding of the concept of mathematical proof itself”
(p- 259). Reasoning and proof are one of the process skills areas that students, as well as
prospective and serving teachers need to master. As Bell (2011) stated, it is important to
provide students with opportunities to improve their process skills and to help them
understand the processes of proof. At the same time, Bell stated that using nonverbal proofs
could help students to understand the process of proof. Moreover, Bell stated that they could
improve reasoning skills so that students were better able to understand how to start a
formal proof. In this context, the importance of proof in mathematics teaching at every level
should be emphasized and it is recommended that students, especially in undergraduate
education, gain experience with nonverbal proofs.
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Matematik Ogretmen Adaylarinin S6zsiiz Ispat Becerilerinin
Incelenmesi: Bir Durum Calismasi
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GIRIS

vurgulanmasina paralel olarak sozsiiz ispatlar son yapilan ¢alismalarda hem ispat yapmay:
hem de ispat becerisini destekleyen yontem olarak karsimiza ¢ikmaktadir. flkégretimden
tiniversite matematigine kadar her diizeyde karsimiza ¢ikan sozsiiz ispatlar belli bir
matematiksel ifadenin nigin dogru olabildigini gérmesine ve ayrica o ifadenin ispatlamaya
nasil  baglayabilecegini gormeye yardim eden resimler veya diyagramlar olarak
tanimlanmaktadir (Alsina ve Nelsen, 2010). Bir resim bin kelimeden daha iyidir (Thornton,
2001; Rosken ve Rolka, 2006). Casselman’in (2000) ifade ettigi gibi bu soz bir¢ok kiiltiirde
ortaktir. Aslinda diyagramlarla-resimlerle ispatlar uzun bir tarihe sahiptir (Foo, Pagnucco ve
Nayak, 1999). Tarihsel siirecte ¢ok kullanilmasina ragmen, matematik 6gretiminde kullanimi
oldukga yenidir.

Gergekten Stucky (2015) sozsiiz ispatlarin faydali bir pedagojik ara¢ oldugunu ifade
etmistir. SOzsliz ispatlar 6grenciler igin klasik ispatlardan daha ¢ok ilgi ¢ekici ve kabul
edilebilirdir (étrausové ve Hasek, 2013), 6grencilerin ispat siirecini anlamada etkilidir (Bell,
2011) gesitli matematiksel Ozellikleri anlama siirecinde Snemli rol oynarlar (Strausova ve
Hasek, 2013).

Literatiir incelendiginde yapilan ¢aligmalar genellikle s6zsiiz ispatlarin kuramsal yapisi,
tarihgesi ve orneklerine (Alsina ve Nelsen, 2010; Miller, 2012) smif i¢i uygulama 6rneklerine
(Bell, 2011; Gierdien, 2007), sozsiiz ispat uygulamalarinda 6grenci zorluklarma (Bardelle,
2009), yetenekli ortadgretim Ogrencilerinin sozsiiz ispat olusturma yaklasimlarina (Ugurel,
Moral1 ve Karahan, 2011), smif 6gretmeni adaylarinin somut modeller ile ispat yapma ile
ilgili goriislerine (Doruk, Kiymaz ve Horzum, 2012) yoneliktir. Demircioglu ve Polat (2015;
2016) 6gretmen adaylariyla yapmis olduklar: ¢alismada ogretmen adaylar1 sozsiiz ispatlarin
ispat, problem ¢bzme, anlama, zihinsel, akil yiiriitme, genelleme, islem, analiz ve sentez
yapabilme, gorme ve diistinme becerilerini kazanmada etkili olduklarini ifade etmislerdir.
Ayni zamanda soOzsiiz ispatlarla ile en fazla zorlandiklari yerlerin verilen sekilleri
anlayamama, agiklama olmamasi, sozsiiz ispat ile cebirsel ispat arasinda iliski kuramama,
alan bilgisi eksikligi, kaynak sikintis1 oldugunu gostermistir. Gergekten sozsiiz ispatlarda
yalnizca bir gorsel kullanildig1 igin, gordiigli zaman taniyabilme, gorseli kullanarak ispat
yapabilme, yorum yapabilme 6nemli bir beceri olarak karsimiza ¢ikmaktadir. Bu nedenle bu
calismada hem matematik 6gretmen adaylarinin sozstiz becerilerini incelemek ve elde edilen
bulgular dogrultunda 6neriler sunmak amaglanmustir.

2Dr. Ogr. Uyesi - Cumbhuriyet Universitesi, Egitim Fakiiltesi - hdemircioglu@cumhuriyet.edu.tr

38.



Egitim Bilimleri Arastirmalar1 Dergisi — Journal of Educational Sciences Research

YONTEM

Calisma nitel aragtirma desenlerinden durum c¢alismas ile yiiriitilmiistiir. Calismanin
katilimeilarini ¢ Anadolu’da bulunan bir devlet Universitesinde dgrenimlerine devam eden
son smiftaki 53 6gretmen aday1 olusturmaktadir. Veriler 6gretmen adaylarina yoneltilmis
olan 3 sozsliz ispat Ornegi ile yazili olarak toplanmistir. Bu sorulardan birincisi birgok
kaynakta yer verilen 1’den n’ye kadar sayilarin toplaminin modellemesine 6rnek olarak
verilen Ornektir.2. ve 3. soru ise Miyazaki’den (2000) alinmistir. 2. soru “iki tek sayimn
toplamu cifttir” ve 3. soru ise ilk soruya benzemekle birlikte farkli ifadelerin ispati iginde
kullanilabilmektedir. Verilerin analizi Ogretmen adaylarinin cevaplarmin benzerlik ve
farkliliklarina gore smiflandirilarak yapilmistir. Kategori ve alt kategorilerin elde edilme
siirecinde Oncelikle verilen cevaplarda yer verilen ifadeler direk alinarak kodlanmistir. Yani
“l’den n kadar sayilarm toplami”, “Uggen”, ,... vb gibi kodlanmis ve frekans tablosu
olusturulmustur. Daha sonraki asamada ise her bir kategori kendi icinde ele almarak alt
kategoriler olusturulmustur. Bu sekilde elde edilen bu kategori ve alt kategoriler alaninda
uzman iki farkli arastirmaci tarafindan ayr1 ayr1 ve sonra birlikte incelenmistir. Bu asamadan
sonra kategorilere son hali verilmistir. Katilimcilarin yazili ifadelerinden direk alintilar
yapilarak, verilerinin giivenilirligi artirilmistir.

BULGULAR

Elde edilen bulgular 6gretmen adaylarmin verilen gorselleri genellikle geometrik
sekillerle iligkilendirdiklerini gostermistir. Ayrica verilen gorsel ile matematiksel ifade
arasindaki iliskiyi gorenlerin ise gorseli ispat yapmak igin kullanmak yerine ifadenin dogru
oldugunu gostermek igin kullandiklar1 goriilmiistiir. Ilk yoneltilen 1’den n’ye kadar olan
sayilarin toplamu ile ilgili olan gorsel, bircok kaynakta ve bir¢ok lisans dersinde siklikla
verilmektedir. Fakat siklikla karsilasilan bir gorsel olmasma ragmen Ogretmen adaylar:
verilen gorsel ile 1’den n’ye kadar olan sayilar arasinda iliski kuramamustir. Iliski kuran
Ogretmen adaylar ise formdiilii kesfetmek igin sekli kullanmak yerine kurali gorsel tizerinde
dogrulamaya calismislardir. Tkinci sorudaki gorsel ilk gorsele benzerdir fakat 1’den
baslatmayip 2’den baslatilmistir. [k soru ile benzerlik mi kurulacak yoksa bagka bir ifadenin
ispat1 ile mi iligskilendirilecek ya da o6zellestirme veya genellestirme mi yapilacak goriilmek
istenmistir. Kisaca O0gretmen adaylarinin diisiinme siiregleri karsilastirilmak istenmistir.
Birinci ve tiglincii sorular benzerlik gostermesine ragmen iki gorseli birlestiren higbir
Ogretmen adayr da olmamustir. Bu iki gorseldeki diisiinme siiregleri olarak farklilik
gostermesi farkli algilanmasina, yorum yapilamamasma neden olmustur seklinde
yorumlanabilir. Tlerideki calismalarda ayni ifadenin ispati icin farkli gorselleri aym Slgme
aracinda vererek diisinme siiregleri incelenebilir. Ayrica 1+2+3 + 4=4x5/2 0Ozel
durumunu gosteren gorselden yola ¢ikilarak “ilk n ardisik saymmn toplaminin n (n +1) /2"
ifadesine genellestirme yapildig1 gorsellestirmeler ilk defa karsilasan Ogrenciler, 6gretmen
adaylar1 hatta 6gretmenler igin bile zor bir beceri haline gelmektedir. Burada diger bir
giiclitk de genellestirme problemidir. Ozel birka¢ durumdan hareketle kural hakkinda bir
fikir elde edememe problemidir. Bu nedenle kurallarin 6gretiminde veya kurallarin ispatlar1
yapilirken bu diisiinme veya ispat yontemini de bir pedagojik arag¢ olarak kullanmak hem
matematiksel diisiinmenin gelisimine hem ispat becerisinin gelisimine hem matematigi
anlamli 6grenmeye yardimci olacaktir.

Anahtar Sézciikler: Ispat, Sozsiiz ispat, Gorsel ispat
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