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PERSPECTIVES OF STUDENTS OF COMPUTER EDUCATION AND
INSTRUCTIONAL TECHNOLOGIES STUDENTS ON MATHEMATICS

ABSTRACT:

Mathematical thinking skills of individuals and the way they perceive mathe-
matics are closely related to their perspectives on mathematics. In this study, it is
aimed to show the perspectives of the students of the computer and instructio-
nal technology education department on mathematics and to shed light on the
improvements that can be made in this direction. In-depth interview, one of the
qualitative study techniques, was used in the research. The study was carried out
with 28 students studying at the Department of Computer Education and Inst-
ructional Technologies of a state university and determined by using maximum
diversity sampling, which is one of the purposive sampling methods. The data of
the study were obtained by using a semi-structured interview form consisting of 9
items prepared by the researchers. Interviews were conducted in face-to-face set-
tings between researchers and participants. All interviews were recorded on a voice
recorder with the consent of the participants. The data were analysed using indu-
ctive content analysis via the NVivo package program, and the codes determined
were presented in tables with the help of frequencies and percentages. According
to the results obtained, it was observed that although the students of computer and
instructional technologies education see mathematics as important and necessary
for them, they lack self-confidence and feel anxiety about mathematics, they thou-
ght that the mathematics courses they took in high school did not benefit them
enough and were insufficient to prepare themselves for university, and they found
it necessary to make some adjustments in terms of the duration and content of
the courses although they thought that the mathematics courses they took in their
departments were quite productive for them. According to the results of the study,
some suggestions for educators and future studies are given.

Keywords: Education, Department of Computer and Instructional Technology
Education, Mathematics, Perspective

e 2k
INTRODUCTION

Human is a thinking being. In this way, people have the ability to interpret the
events around them with their own mentality, to make sense of them, and to adapt
them to their lives. This ability of a human can develop over time. Mathematics is
one of the most important tools that contribute to the development of human thin-
king ability (Tural, 2005). Mathematics is a science that develops the reasoning and
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analytical thinking skills of the individual. Owing to mathematics, the individual
gains skills that can reveal him/her self, such as understanding the events and the
world around him/her, and producing effective solutions to the problems he/she
encounters. It is thought that in addition to the cognitive structure of the individu-
al, his/her attitudes, perceptions and beliefs are important in acquiring these skills
(Grigutsch, 1998; Pajares, 1992; Thompson, 1992). The combination of all these
reveals the perspective of individuals on mathematics (Pehkonen ve Pietild, 2003).

One of the factors that most affect mathematical achievements and learning
outcomes of students for mathematics is their perspective on mathematics (Furin-
ghetti ve Pehkonen, 2000; Leder ve Forgasz, 2002). Understanding of mathematics
of a student and its effective use in his/her daily life is a result of his/her view of
mathematics. This point of view affects many situations from the decision of stu-
dent on how much he/she will be interested in mathematics to how he/she will
study (Nicolaidou ve Philippou, 2004; Schoenfeld, 1985). Therefore, it can be said
that the mathematics achievement of individuals is closely related to their perspe-
ctives on mathematics (Alldredge ve Brown, 2006).

Perspectives of individuals on mathematics are shaped around their beliefs re-
lated to mathematics. McLeod (1992) discussed the beliefs of individuals on mat-
hematics under four headings: “Beliefs about the nature of mathematics”, “Beliefs
about learning mathematics”, “Beliefs about the role of mathematics teachers” and
“Beliefs in social context”. Aguilar et al. (2016) stated that perceptions and beliefs
of individuals on mathematics stem from their past experiences in affective and
cognitive dimensions. In the cognitive dimension, mathematical achievements
and knowledge of mathematics of an individual that he/she has acquired since his/
her past, and in the affective dimension, his/her interest, attitude, and feelings on
mathematics can affect his/her point of view towards mathematics (Mutodi and

Ngirande, 2014).

The perspectives of individual on learning mathematics determine their expe-
riences with mathematics (Toluk Ucar, Piskin, Akkas and Tasci, 2010). From this
point of view, it is clear that the perspectives on learning mathematics are closely
related to the quality of education given in schools. The quality of the education
given in schools also significantly affects the perspective of individual on education
in his/her future life. Different types of schools in our country also play an impor-
tant role in the formation of different perspectives of individual on mathematics.
Especially between vocational high schools, Anatolian high schools, regular high
schools, and science high schools, there can be serious differences in terms of edu-
cation quality and student success. Berberoglu and Kalender (2005) drew atten-
tion to this situation in their studies and stated that the differences in quality and
success between science high schools and other school types emerged in university
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entrance exams. Savas et al. (2010), on the other hand, compared private schools
and public schools in terms of student success and concluded that students who
graduated from private schools were more successful in general. It is considered
that these differences are closely related to the economic conditions of the schools
and the perspectives of school administrators and teachers on education.

One of the factors that affect the emergence of perspectives of individuals on
mathematics is the society's beliefs regarding mathematics. One of the common
beliefs in society is that mathematics is a field that can only be perceived by intelli-
gent people(Brown, Brown ve Bibby, 2008; Nardi ve Steward, 2003). However, the
mathematics teachers that individuals encounter throughout their learning lives
are also one of the most important factors affecting their perspectives on mathe-
matics (Etuk, Afangideh and Asukwo, 2013). McGriff Hare (1999) stated that an
individual's view of mathematics is related to how that person learns mathematics.
In particular, perspectives of teachers on mathematics, the understanding of le-
arning they adopt, and the methods, techniques, and strategies they use in their
lessons in accordance with this understanding can have a significant impact on
perspectives of students on mathematics. In the related literature, some researchers
also supported this view and stated that listening to opinions of students and en-
couraging them to discuss can increase their self-confidence in learning mathema-
tics and change their perspective on mathematics (Attard, 2012; Kele and Sharma,
2014; Rudduck and Flutter, 2000; Young-Loveridge et al., 2004). In this context, it
is considered that not only mathematics teachers, but also teachers in the fields of
science and technology, which are closely related to mathematics, can affect pers-
pectives of individuals on mathematics. One of the teaching groups that has come
to the fore in the field of technology in recent years is computer and instructional
technology teachers.

Rapid developments and innovations in science and technology in our age
have necessitated the integration of technology into learning environments(Ba-
loglu and Cevik, 2007; Garrison and Akyol, 2009; Kennewell, 2001; Muir-Herzig,
2004; Watson, 2001). It has led to the emergence of instructional technologies as
a branch of science. With the development of multimedia technologies and web
technologies in recent years, the need for this field has increased, and accordingly,
the need for trained manpower in the field has begun (OSYM (Student Selection
and Placement Centre), 2008). Thus, the way was opened for the establishment of a
department called Computer Education and Instructional Technologies Education
(CEIT) in universities.

The Department of Computer and Instructional Technologies Education is
a program that started its education activities in 15 main universities within the
scope of the "Restructuring of Education Faculties" study initiated by the Coun-

OMU EFD, 2021, Cilt 40, Sayi 2, Sayfa 689-762



Perspectives of Students of Computer Education and Instructional...

cil of Higher Education (YOK) in 1998 (OSYM, 2008). The main purpose of the
program is to train individuals who are specialized in the fields of computer and
instructional technologies, and to enable graduates to serve as teachers who can
provide the society with the necessary knowledge and skills regarding informa-
tion and communication technologies (Esel, Kaya, Kurt and Unal, 2012; Karatas,
2010). In addition to training teachers for the fields of computer and instructional
technologies, training personnel who can provide technology support to other dis-
ciplines carried out as courses in primary and secondary school curricula is also
among the founding objectives of the program (GAZI, 2021; Sanalan et al., 2010).

As the need for teachers in the related field was high in the first years of the
program, the teacher candidates who graduated from the program did not expe-
rience employment problems. However, especially in recent years, due to the low
quota of teachers opened by the Ministry of National Education in the field of in-
formation technologies, teacher candidates who graduated from the program have
started to turn to different business areas. However, especially in our country, the
insufficient economic conditions of the teachers and their belief that their know-
ledge in the field will blunt over time has also reduced the expectations of a sig-
nificant part of the teacher candidates for teaching. Karatas (2010) and Kurtoglu
Erden ve Seferoglu (2012) also stated this situation in their studies and revealed
that teacher candidates who graduated from the department experienced serious
indecision about what to do after graduation. In recent years, it is seen that gradu-
ates have gotten rid of this indecision a little and they prefer to turn to fields other
than teaching voluntarily.

In addition to teaching, It is also possible to employ CEIT graduates in fields
such as instructional designer, distance education developer, e-learning specialist,
IT centre management consultancy, web and multimedia designer, network ad-
ministrator/architect, software/design development specialist, computer program-
mer, database administrator, technology support specialist, and computer systems
designer as well as teacher (DAU, 2021). However, graduates of the department
must have advanced thinking skills in order to be productive, especially in areas
such as software-design. Considering that mathematics is one of the fields that
most develop high-level thinking skills, it is clear that these individuals will need
a serious mathematical background and a positive perspective on mathematics.
When the relevant literature is examined, it was seen that the number of studies for
CEIT department students is quite limited. However, no study was found in which
the perspectives of these students on mathematics were examined. In line with this
necessity, it is thought that examining the current perspectives of CEIT students
towards mathematics is important in terms of both revealing the general situation
and shedding light on the improvements that can be made. In this direction, in the
study;
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It is aimed to reveal the perspectives of the students of the Computer and Inst-
ructional Technologies Education Department towards mathematics. In this dire-
ction, answers to the following questions were sought:

1.  What are the views of the students participating in the study on mathe-
matics?

2. What are the opinions of the students participating in the study regarding
the mathematics courses they take?

3. What are the opinions of the students participating in the study on the
relationship of CEIT department with mathematics?

METHOD
Study Model

There is a need for environments where individuals can freely express their fe-
elings and thoughts in order to determine the reasons for their views, feelings and
behaviours on a subject (Turnuklu, 2000). One of the qualitative study techniques
used for this purpose is the interview. One of the frequently used interview tech-
niques in qualitative study is in-depth interview. In-depth interview is a data colle-
ction technique in which all aspects of the subject researched are discussed, mostly
open-ended questions are used, the subject is discussed in detail, and information
is collected through face-to-face interviews (Tekin and Tekin, 2012). In this study,
it was deemed appropriate to use the in-depth interview technique, which is one of
the qualitative study techniques, since it was aimed to determine the feelings, thou-
ghts and perspectives of the students of the Department of Computer Education
and Instructional Technology towards mathematics.

Study Group

The study was conducted with 28 students studying at the Department of Com-
puter Education and Instructional Technologies at a state university in Istanbul.
Maximum diversity sampling, which is one of the purposeful sampling methods
frequently used in qualitative study, was used to determine the students partici-
pating in the study. In maximum diversity sampling, the sample is determined to
consist of homogeneous, variable and different situations related to the subject
studied (Grix, 2010). In this type of sampling, different situations are tried to be
determined so that maximum information about the studied phenomenon can be
reached (Neuman and Robson, 2014). In this study, as it is considered that pers-
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pectives of students on mathematics may differ according to the grade level they
are in, an equal number of students from each grade level were included in the
research, and it was tried to reach the opinions of students at different learning
levels and experiences. In addition, considering that gender differences may cause
variability in perspectives of students on mathematics, equal numbers of male and
female students were included in the study group. Also, since it was observed that
the number of students from vocational high schools among the students studying
in the computer and instructional technologies education department was high
and it was thought that the type of high school they graduated from could be an
effective factor in their perspective on mathematics, this factor was also taken into
consideration in the determination of the participants. Accordingly, considering
science and Anatolian high schools as a group, and regular and vocational high
schools as a group, equal numbers of students from both groups were included in
the study. On the other hand, 4 foreign students, one from each grade level, were
included in the study group, since the number of foreign students studying in the
department is also significant and it is considered that the perspectives of these
students may make a difference due to the fact that these students come from dif-
ferent educational cultures. Information related to the participants participating in
the study is presented in Table 1.

Table 1. Information on the Participants of the Study

Class Gender
Female Male
1 Ozz’ Oz;’ 017’ OzB 023’ 024’ 026
2 OR) 09’ Olﬂ’ Oll’ 014 012’ 013
3 OIS’ OIX) OZU’ OZI’ OIG’ 017’ Ol‘)
4 o, 0,0,0,0,0,0,
Data Collection Tools

An interview form developed by the researchers was used in the study. In the
prepared interview form, questions were used in three main categories: the gene-
ral views of the students on mathematics and mathematics science, their views on
the mathematics courses they took at high school and university, and their views
on the relationship between Computer and Instructional Technologies Education
and mathematics. The semi-structured interview form prepared for this purpose
consists of 9 questions. Some of the questions were branched within themselves
and perspectives of students on mathematics were tried to be examined in depth.

https://doi.org/10.7822/omuefd.896873 d



m Mahir Biber, Sezer Kdse Biber

Interview Process

Interviews within the scope of the study were carried out in the faculty mem-
bers' rooms of the researchers, with the consent of the participants. During the in-
terviews, attention was paid to ensure that the interview space was empty and that
no other person would come to the room during the interview. The time intervals
for the interviews were also determined by communicating with the participants.
Thus, it was tried to ensure that the participants did not experience any time const-
raints and spare enough time for the interview questions. Interviews were conduc-
ted face-to-face between the interviewees and the participants, with a time interval
of 15-25 minutes. In addition, the interviews were recorded using a voice recorder
with the consent of the participants.

Within the scope of the study, studies on the validity and reliability of the inter-
view process and the interview form were also carried out. Guba ve Lincoln (1994)
stated that, unlike quantitative studies, validity and reliability should be based on
trustworthiness in qualitative studies, and they based trustworthiness on four cri-
teria: credibility, dependability, confirmability and transferability. Prolonged invol-
vement is thought to be the most effective way to increase credibility in qualitative
studies (Baskale, 2016). According to Yildirim and Simsek (2018), if the interview
protocol between the interviewer and the interviewee is spread over as long as pos-
sible, the credibility of the study data will also increase. In this study, the fact that
one of the researchers was conducting a course of the students in the study group
and the other researcher was a faculty member working in the relevant depart-
ment ensured a certain interaction between the participants and the researchers.
In addition, the fact that there is no time limit for the participants in the interview
protocol is thought to increase the credibility factor. The qualitative equivalent of
external validity in quantitative studies is transferability. How the sample selection
was made and the characteristics of the participants and detailed description are
important to prove transferability (Guba and Lincoln, 1994; Merriam and Tisdell,
2015). In this study, attention was paid to select the participants from the students
who had taken mathematics courses. Apart from that, care was taken to include an
equal number of students from each grade level in the study group. Another point
of attention in terms of transferability was the direct quotations from the opinions
of the participants. Thus, the reader is allowed to visualize the environment in whi-
ch the data were obtained and the results. Participant confirmation was also used
to ensure the credibility and transferability of the data. Accordingly, at the end of
each interview, a brief summary of the interview was given to the participant by the
researcher and the confirmation of participant was received. Reliability criterion,
on the other hand, expresses the consistency of the findings and interpretations
of the study (Arastaman, Ozturk Fidan and Fidan, 2018). The most used strategy
for reliability is the triangulation technique (Baskale, 2016). In this study, students
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from different grades, in other words, different data sources, were used, and the
processes of conducting, analysing and interpreting the interviews were carried
out by two different researchers. The confirmability criterion is concerned with
the fact that the findings reflect the researched subject as much as possible, rather
than the expectations and biases of researcher (Arastaman et al., 2018). The reali-
zation of this criterion depends on the complete recording of the data obtained and
the demonstration of the ideas and evidence leading to the conclusions as much
as possible(Houser, 2016). Within the scope of the study, raw data were collected
using a voice recorder. Thus, it was tried to ensure that the data were recorded
completely. Sub-categories were revealed by placing the raw data obtained into
previously determined categories. The data placed in each sub-category were pre-
sented as codes. In addition, Lincoln ve Guba (1985) stated that it is important for
confirmability that the findings include the participants' own statements rather
than the opinions of the researcher. In this context, it can be said that one-to-one
quotations from the participants' own statements also contribute to the provision
of this criterion.

Apart from that, expert opinions were used by using the technique introduced
by Lawshe (1975) in order to measure the content validity of the questions before
the interview form was applied. In the Lawshe (1975) technique, the expert opini-
ons taken in the determination of the content validity rate and the content validity
index were subjected to triple grading as “Appropriate”, “Appropriate but Should Be
Corrected” and “Should be Removed”. In addition, if the experts wanted a correcti-
on for any item, they were asked to explain what kind of correction they expected,
and to write a justification for the item they wanted to be removed. It is recom-
mended to use between 5 and 40 experts in determining content validity (Ayre
and Scally, 2014; Lawshe, 1975; Veneziano and Hooper, 1997; Wilson, Pan and Sc-
humsky, 2012). In this study, the opinions of 8 experts working in the departments
of mathematics education and computer and instructional technology education
were used to determine the content validity of the interview form. It was observed
that all experts graded all the items in the interview form as appropriate, in other
words, the CVR was 1.00. The average of the CVR values of all the items gives the
"Content Validity Index (CGI)", which is valid for the entire form. Accordingly, the
CGI value of the form was found to be 1.00. This situation reveals the suitability of
the interview form and all the items.

In the introduction part of the interview form, the purpose of the interview was
explained in relation to the study problem in order to enlighten the interviewee.
Before the application, the interview protocol and the interviewer were subjected
to a pilot study. In addition, considering that it may affect the reliability of the
interview, attention was paid to ask each question to each person with the same
words and in the same style. Another analysis of the reliability of the form was
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carried out by looking at the reliability of the analysis for the researchers who made
the analysis. In order to increase the analysis reliability of the form, the analyses
were coded into separate categories by both researchers and the percentages of
agreement were calculated. The following formula was used for this process(Miles
and Huberman, 1994; Turnuklu, 2000):

Reliability = (Number of Agreed Categories)/(Number of All Agreed and Non-Agreed Catego-
ries)

Miles and Huberman (1994) stated that a percentage of agreement of 70% or
more is sufficient in terms of analysis reliability. In this study, the percentage of ag-
reement between researchers was obtained as 95% and this shows that the analysis
provides reliability.

Data Analysis

The interviews made with each of the interviewees and recorded on the voice
recorder were listened to one by one, transcribed as sentences and converted into
written texts. The raw data obtained during the execution of these processes were
placed into categories previously determined by the researchers by scanning the
relevant literature using the NVivo package program, and these data were divided
into appropriate sub-categories. Then, the data placed in all categories were subje-
cted to content analysis and codes were determined. The frequencies and percen-
tages of the answers given for each determined code were calculated and presented
in tables within the scope of the study.

Ethics Committee Permission Information
In this study, all the rules specified to be followed within the scope of "Hig-
her Education Institutions Scientific Study and Publication Ethics Directive" were

complied with.

Name of the Ethical Evaluation Committee: Istanbul University-Cerrahpasa
Social and Human Sciences Study Ethics Committee

Date of Ethics Evaluation Decision: 08.05.2020
Ethics Evaluation Document Issue Number: 2020/83
FINDINGS

In this part of the study, the findings and comments obtained by subjecting the
data obtained in the interviews to content analysis will be included. The data obtai-
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ned within the scope of the study were discussed in three main categories: opinions
on the science of mathematics, opinions on the mathematics courses they took at
high school and university, and opinions on the relationship between the Depart-
ment of Computer Education and Instructional Technologies and mathematics.
The sub-categories, dimensions and codes reached within the scope of the views
of students on mathematics, and the frequencies and percentages of the answers
given for each code are presented in Table 2.

Table 2. Findings Obtained for the Category of Opinions on the Science of Mathema-

tics

Sub—rciz;ego— Dimensions Codes Frequency Percentage (%)
Always 3 10,7
Worry Partly 18 64,3
Never 7 25,0
Advanced 8 28,6
Prejudice None 6 21,4
Affective Intermediate 14 50,0
High 12 42,9
Self-confidence Medium 11 39,3
Not sufficient 5 17,8
I like 24 85,7
Attitude .
I don't like 4 14,3
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Logical

Low 3 10,8
Contribution Level Undecided 12 42,8
High 13 46,4
Function information 8 28,6
Con;ribution Instructional design 2 7,1

reas
Programming 18 64,3
For Department 8 28,6
. Daily life 4 14,2

Necessity

In all aspects 27 96,4
In occupation 5 17,9
Shopping 12 42,9
o In all areas of life 11 39,3
Cm[l)t:ﬂ;}l{li?? to The basis of life 5 17,9
Calculation 18 64,3
Using time correctly 3 10,7
High 8 28,6
Operation Skill Medium 19 67,9
Weak 1 3,5
Thinking Skill 22 78,6
Different Perspective 12 42,8
Contribution to Calculation 3 10,8
Personal Skills | Relationship Building 1 3,5
Self-confidence 2 7,1
Problem Solving 11 39,3
o High 8 28,6
Gomebmionte | ietum E
Low 7 25,0
Life Without Mat- Unthinkable 17 60,7
hematics No idea 11 39,3
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The views of the students participating in the study on the science of mathema-
tics were discussed in two sub-categories as affective and logical. The data in the
affective subcategory were handled in four dimensions: worry, prejudice, self-con-
fidence, and attitude. A significant part of the students who participated in the
study expressed that they had some worry about mathematics (f=16; 64.3%). For
example, S5, S7 and S14 students expressed their views on this subject as follows;

§5: I had a little fear of mathematics while preparing for the university exam. It
was more about whether I could make the time than if I couldn't. I had a time-ba-
sed fear, other than that, I didn't have any fears about math subjects.

S7: There were times when I felt helpless in mathematics. It happened in the deri-
vative-integral subjects in the senior year of high school. I said that I can't do these
subjects in any way. But in other subjects, I never hesitated and was not afraid of
mathematics.

S14: There have always been times when I was afraid of mathematics, when we
saw it for the first time in high school. In other words, it was not the feeling that 1
could not succeed, but the feeling that maybe I would have a little difficulty.

When the opinions of the students are studied, it is seen that they expressed
their concerns especially during the high school period and while preparing for
the university exam.

In addition, it is seen that students have moderate prejudices towards mathe-
matics (f=14; 50%) and those with high prejudice (f=8; 28.6%) or no prejudice
(f=6; 21.4%) are in the minority. The opinions of the students S3, S15 and S22 on
this subject are as follows.

§3: Mathematics obviously means nothing to me, teacher. If you want to ask why,
as far as I can remember, my math was good in the 1st and 2nd grades, but after
that there was a break and I couldn't make math good again.

S15: 1 can say that my level of proficiency in mathematics is in intermediate. I
don't want to study math anymore. I've come to this point. I don't have any preju-
dices when I learn the subjects I have not seen before in mathematics for the first
time, but if there are subjects that I could not see before and could not do before, I
say, what can I change now, I have a prejudice. I don't have any prejudices about
a math that I learned from the beginning, I think I can succeed, yes.

§22: People say it is difficult, it seems like a puzzle to me. When I was studying
Turkish while studying for the exam, whenever I got a headache or bored, I would
turn to math for fun.
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As can be seen, the student S3 is one of the students who experience high levels
of anxiety and states that he/she has completely stopped dealing with mathematics.
It is understood that S15's prejudice towards mathematics is at a moderate level.
He/she does not think that he/she will ever learn mathematics, but he/she believes
that he/she will not be able to improve his/her current knowledge. It is seen that
T22 did not experience any prejudices about mathematics and even found it very
entertaining.

Despite these negative thoughts, it is noteworthy that a significant part of the
students felt self-confident about mathematics at a high (f=12; 42.9%) or moderate
level (f=11; 39.3%). It is seen that there are few (f=5; 7.8%) who state that they have
insufficient self-confidence in mathematics. The opinions of the students S19, S7,
and S26 on this subject are as follows;

S19: When I first learned mathematics, I learned it well. So, I can use it well. I
can use math well at the grocery store, when I take exams, or elsewhere. I am full
of self-confidence.

S7: There are subjects that I find difficult, but if I study and research, I say that I
will be successful in every way.

§26: First of all, I do not consider myself prone to mathematics. Second, I have no
background.

When the opinions are examined, it is understood that the student S19 trusts
his background and has full self-confidence, the student S7 has a medium level of
self-confidence, and the student S26 does not trust his background at all and has
no self-confidence.

An important finding obtained within the scope of the study is that the majo-
rity of the students (f=24; 85.7%) stated that they liked mathematics. Opinions of
S6, S20 and S3 students on this subject can be given as examples.

S6: It has been one of my favourite subjects since primary school. I mostly avoided
Turkish lessons and concentrated on mathematics lessons.

§20: Mathematics has been one of my favourite subjects since I started primary
school. I love math, I find it fun. I don't find it scary or boring at all.

§3: Mathematics obviously means nothing to me, teacher. My math was good in
the 1st and 2nd grades, but after that there was a break and I couldn't make math
good again.
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As you can see, the love of mathematics in students generally comes from a
young age. However, S3 states that he loved mathematics at the beginning of his
education life and that this love ended in his later years.

In the logical subcategory, the data were discussed under the dimensions of
mathematics' contribution to the department, necessity, contribution to daily life,
operational skills, contribution to personal skills, mathematical thinking skills, life
without mathematics and self-efficacy. The contribution of mathematics to the de-
partment was examined in two sub-dimensions: contribution level and contribu-
tion area. Although it is seen that the majority of the students (f=13; 46.4%) who
participated in the study think that the level of contribution to the departments of
mathematics is high, the number of those who are undecided on this issue is not
small (f=12; 42.8%). When the students were asked in which areas they contribu-
ted to the departments of mathematics, they mostly answered (f=18; 64.3%) about
programming knowledge. In addition, there are those who say function knowledge
(f=8; 28.6%). Opinions of S18 and S8 students on this subject are as follows;

S18: The relationship between mathematics and my department cannot be de-
nied. The first purpose of the computer was on computation. Its first job was that.
They produced the computer that would instantly make laborious calculations
such as calculations in space. A computer scientist should definitely have knowle-
dge of mathematics. At least up to a certain level.

S8: My department definitely has a relationship with mathematics because we
see coding and we set up the algorithm in different ways in this coding, most of
the calculations of the program are done through these programs. Therefore, as I
said, it has a lot to do with mathematics and there are several ways to set up the
algorithm of the program, and we can use several ways here, just as we solve the
problem in this mathematics.

As it is seen, CEIT students consider mathematics necessary for their depart-
ments and they think that it contributes especially to the formation of program-
ming and coding logic.

In the dimension of necessity of mathematics, it is seen that almost all of the
students (f=27; 96.4%) think that mathematics is necessary in every subject, while
some students (f=8; 28.6%) consider mathematics necessary for their departments.
Opinions of S5 and S13 students on this subject can be given as examples;

§5: Mathematics should have an important place in our lives compared to other
courses. I think it is very useful because we can use mathematics in every part of
our lives and it can improve thinking of people.
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S13: Of course. Indispensable. Especially in our department. There is no field that
does not use mathematics. Even in the social sciences, statistical calculations requ-
ire mathematics.

As can be seen, CEIT students see mathematics as a very necessary and impor-
tant branch of science.

Students think that mathematics is mostly used in calculations (f=18; 64.3%). In
addition, the number of those who think that it is used in shopping (f=12; 42.9%)
and in every area of life (f=11; 39.2%) is also at a significant level. The opinions of
S26 and S8 students on this subject are as follows;

§26: Mathematics is very necessary in my daily life, in calculations, even in the
simplest market. I have to calculate in my mind.

S8: We use mathematics in our calculations and expenditures. In fact, we even
calculate the departure times at bus stops using mathematics.

When the opinions are examined, it is understood that the students see mat-
hematics as indispensable for calculations and shopping, which are an important
part of daily life.

The vast majority of students (f=17; 67.9%) consider their mathematical pro-
cessing skills to be moderate. In addition, there are also those who think that they
have high operation skills (f=8; 28.6%). There was no student who thought that
mathematics did not contribute to his/her in any subject. The opinions of S14 and
S22 on this subject are as follows;

S14: I cannot say that I am very good. As for the ability to perform mathematical
operations, I consider myself at an intermediate level. But I have to make a repe-
tition. So when I repeat the topics, I can understand. As a mathematical process,
I do not leave it halfway, so if my teacher wants, I can continue.

§22: I can solve ninety percent of the questions I try. I also try to comment on a
question that I have never encountered before, I try to go to its solution. So I think
my operation skills are high.

As can be seen, it can be said that students have self-confidence in performing
mathematical operations.

It is seen that students think that mathematics contributes to their thinking
skills the most (f=22; 78.6%), and they also believe that it develops different pers-
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pectives (f=12; 42.8%) and problem solving skills (f=11; 39.3%). The opinions of
the students of S24 and S16 on this subject are as follows;

§24: Mathematics is very helpful in making sudden decisions mentally. Because I
always consult my friends and family in most of my decisions, but I think that if
you have knowledge of mathematics, you can stand on your own feet and make
your own decisions. Mathematics develops the mind-set.

S16: Dealing with mathematics increases the intelligence ratio in my opinion.
While dealing with math, after a while, one gets some improvement in these IQ
tests questions. When I'm learning math, it's like my brain is working like that. I
think problem solving skills are related to our life, because it increases IQ and it
does so thinking skills.

Students stated that they believed that mathematics especially improved their
thinking and thus contributed significantly to their skills such as analytical thin-
king, logical thinking, and problem solving.

A significant portion of CEIT students (f=13; 46.4%) who participated in the
study think that their mathematical thinking skills are at a moderate level. In addi-
tion, there are those who think that they have high (f=8; 28.6%) or low level (f=7;
25%) mathematical thinking skills. Opinions of S22, S20 and S26 students can be
given as examples;

§22: I find myself sufficient in mathematical thinking to a certain extent. Can I
say I can do very well? I can't. But I think I'm doing pretty well, given my current
position. Yes, I can interpret some of the events I encounter around me from a
mathematical point of view.

§20: I really believe that I think mathematically. I can think mathematically about
the events around me. I am an extremely dreamy person, and a circle can come to
life when a door is opened in my head.

§26: I cannot trust myself in mathematical thinking. Because I am like this, for
example, I put my mind on a path shown by the teachers, I always try to go from
there, I can't think of it myself. I think that's my problem. I always try to do so-
mething based on memorizing.

As can be seen, among the students participating in the study, there are those
who think that they have mathematical thinking skills and can interpret the events
around them with this way of thinking. In addition, there are students like S26 who
consider themselves very inadequate in mathematical thinking and believe that the
memorizing-oriented system blinds them.
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When the students were asked whether they would prefer a life without mathe-
matics, the majority of the students (f=17; 60.7%) stated that such a thing could not
be considered. In addition, there were also students who did not want to express
their opinions (f=11; 39.3%). A significant portion of the students (f=12; 70.6%)
who said that such a thing was unthinkable also stated that a life without mathe-
matics would not make them happy. The opinions of the students 526, S18 and S21
on this subject are as follows;

§26: If there is no mathematics, many things will change. Simply put, computer
programs change. People’s lives change, there is no order, no plan. There will be no
numbers. I don't think anything planned.

S18: The absence of mathematics means the absence of numbers in our lives. Mat-
hematics started with numbers. By finding zero. I think life wouldn't have prog-
ressed this much without mathematics. We indicate the absence with zero. Even
life began with numbers. There would be no computers without mathematics, no
technology without computers. Without mathematics, its name would be somet-
hing else, but it would be in our lives.

S21: I would not be happy. I love math. Even the computer would not evolve.
math, numbers, everything is math. Even the most basic of physics is mathema-
tics.

As can be seen, students see mathematics as an important part of the develop-
ment of technology and therefore social life.

The sub-categories, dimensions and codes reached within the scope of the
views of students on mathematics courses, and the frequencies and percentages of
the answers given for each code are presented in Table 3.
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Table 3. Findings Obtained for the Category of Opinions on the Science of Mathema-

tics Courses

Sub-category Dimension Code Frequency (f) | Percentage

High 2 7,1

Success Medium 1 3,6
Low 6 21,4

Sufficient 14 50,0

Course Credit

Should be increased 12 42,9
Courses Taken in Intermediate 3 10,7
High School Scope Sufficient 10 35,7
Not sufficient 15 53,6
High 10 35,7

Contribution Intermediate 4 14,3

Not sufficient 14 50,0

Preparing for Sufficient 1 3,6
University Not sufficient 8 28,6
Should be increased 13 46,4

Course Credit Should be decreased 2 7,2
Sufficient 13 46,4

Should be limited 4 14,3
C:)}:le r:?;gil::il:yat Scope Shouold be expanded 13 46,4
Sufficient 11 39,3

Shopping 12 42,9

Contribution Intermediate 7 25,0
Low 3 10,7

When Table 3 is examined, views of students on mathematics lessons are dis-
cussed in two sub-categories as high school and university courses. Courses taken
at high school were analysed in terms of success, course credit, scope, contribution
and preparation for university, while courses taken at university were examined in
terms of course credit, scope and contribution. Some of the students (f=6; 21.4%)
stated that their success in the mathematics courses they took in high school was
low. Opinions of $26 and S10 students on this subject are as follows;

§26: There was no mathematics lesson in high school. It was there, but it was idle.
I don't remember that we had a full lesson and we were given the answers to our

questions in the exam, so we memorized those answers and took the exam.

S10: Limit, derivative and integral were given in high school, but there were only
formulas, they were never explained, so I could not visualize them in my mind.

When the opinions are examined, it is seen that the students attribute their
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failures in high school to the absence of lectures or the failure to teach the subjects
with effective methods.

When students were asked to evaluate the weekly duration of high school mat-
hematics courses, it was seen that half of them (f=14; 50%) found these times suffi-
cient, while a significant part (f=12; 42.9%) thought that they should be increased.
Opinions of students S8 and S25 on this subject can be given as examples;

§8: Our mathematics courses were sufficient, but because our vocational courses
were too many, it was a disadvantage.

§25: T25: There are no credits in high school, but there are course hours, so there
is a difference in numeric - equal weight, I think course hours should be arranged
accordingly. Normally, for example, the equal weight field is given 5 hours in mat-
hematics, but the numerical field can take 8-10 hours.

While S, finds the duration of the mathematics courses sufficient, $25 finds it
appropriate to weight the courses according to the field.

When students evaluate the mathematics courses they took in high school in
terms of scope, it is seen that a large part of them (f=15; 53.6%) find it insuffi-
cient, while the number of those who find it sufficient is at a significant level (f=10;
35.7%). S6 and S8 students expressed the following views on this subject;

S6: I do not think that the mathematics I took in high school is sufficient. Because
I'went to public schools. I couldn't realize myself especially since there are so many
available numbers. Since the number of students was high, I could not realize
myself especially.

§8: 1 think the schools I attended were good in terms of mathematics. Because
our teacher made us love mathematics in primary school. I was good at math
back then and I think I got the necessary knowledge. Since my school was both a
vocational and an Anatolian technical high school in high school, the subjects did
not decrease for us, only our disadvantage was that we had lessons for 10 hours
a day and we could not give ourselves to these lessons because we had too many
vocational lessons. Otherwise, all the subjects were given, there was no missing.

Although S6 and S8 are two students who have attended high school in diffe-
rent school types, both seem to have criticisms of the system. Students studying
in a public school complain that the classes are overcrowded and that the lessons
are not conducted properly. The student studying at the Vocational and Technical
Anatolian High School does not complain about the scope, but expresses that he/
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she cannot get enough efficiency due to the effect of the system.

Half of the students (f=14; 50%) find the contribution of the mathematics cour-
ses they took in high school to be insufficient. On the other hand, the number of
those who think that they get high efficiency from the courses is not small (f=10;
35.7%). The opinions of S5 and S7 on this subject are as follows;

S5: To be frank, the mathematics I got for preparing for life was not a very useful
system. I think they show us more of the basic level of mathematics, where we
need to solve a problem in a practical way. It was the same in middle school and
high school. It was more dominant in high school. In the form of certain patterns
based on solving the problem in a practical way as soon as possible. When you
come to university, you see that this is not the case. Because when you encounter
certain problems, you realize that you cannot solve them with those patterns. For
this, you inevitably start to develop new different and different ways of thinking
for yourself. Thus, I would like to be taught the logic of how to solve some things
rather than memorization in our secondary and high school life.

§7: 1 came from Anatolian High School. For my university exam and my current
courses, high school definitely created a math background for me. I am currently
preparing for KPSS (Public Personnel Selection Examination) for the next year
and I consider my mathematics sufficient.

From the statements of these two students, it is understood that there are se-
rious educational differences between different types of schools in our country,
that rote learning is one of the serious obstacles to meaningful learning, and this
situation is reflected in the success and perspectives of the students.

Some students also evaluated the mathematics courses they took in high school
according to their level of preparation for university. These students mostly (f=8;
28.6%) stated that the mathematics courses they took in high school were insuf-
ficient to prepare them for university. The opinions of S26 on this subject are as
follows;

§26: The courses I took in high school never prepared me for university. Teachers
must be made aware of this. Because while it is necessary to prepare for university
there, students are left idle. Okay, we did not insist on many teachers to teach,
but we were not in that consciousness, we were kids. I think the reason for this is
the structure of the high school. Because high schools were not conscious enough.

As can be seen, S26, as a vocational high school graduate, stated that he/she
thinks that the functioning and perspective of these school types are not sufficient
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in terms of preparing students for university.

In the sub-category of the courses taken at the university, the opinions of the
students were discussed in terms of course credit, scope, and contribution. When
the students were asked to evaluate the credits of the mathematics courses they
took at the university, a significant portion (f=13; 46.4%) stated that it was suffi-
cient, while a significant portion (f=13; 46.4%) stated that it should be increased.
Opinions of S22 and S15 students on this subject can be given as examples;

§22: The course credits are sufficient, but the course duration is very long and
since the course is given in a single day, after a while you are disconnected from
the course completely. Even though I love the lesson very much, if there is such a
mental fatigue towards the end of the lesson, you listen but your brain does not
take it. At least, the students would have been more comfortable if the lesson was
divided into two days.

S15: 1 think that the hours of mathematics lessons should be increased. Because if
there is a big failure, it should be dealt with more. It doesn't make much sense to
me to say that you have to understand this during this time, it means that these
hours are not enough and it needs to be focused on more.

Although S22 found the course credits sufficient, he/she stated that the plan-
ning of the courses was not done correctly and this situation reduced the efficiency.
On the other hand, S15 stated that he/she thought that his/her department was
unsuccessful in mathematics and that the course hours were not enough.

In the dimension of the scope of the courses (f = 13; 46.4%), the views on ex-
panding the scope were received the most. In addition, the number of students
who find the scope sufficient (f=11; 39.3%) is not small. The opinions of the stu-
dents S2, S6 and S26 on this subject are as follows;

S2: There must be some problems. What is wanted, what is given, the solution...
There should be a sorting. Because there is also the issue of algorithms. To go from
the simplest to the most difficult. Base arithmetic is also good. We also use it in
networking fundamentals class. While we are coding, we do it with 1s and Os in
the computer letter system. This goes into base arithmetic somewhere. The deci-
mal number system. The subject of propositions is actually a nice and easy one.
But when there are no numbers but only p and q, students are afraid. They do not
know the language of mathematics. Like if and only if.

S6: Mathematics level is sufficient. But I think the level of logic is not enough. That
is, it can also be developed in terms of logic. When I say logic, not as a subject, but
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in terms of the meaning of mathematics. For the use of mathematics in daily life. I
saw calculations about standard deviation in math class and measurement class.
I'm taking a statistics course this semester; the same topic came up again. We see it
on the computer. It could be something like this. At first, you could combine them
with interdisciplinary relations in mathematics and say that you will see them in
the future.

§26: Actually, the content was as I expected. Before I came to this section, I did
some research and looked on the internet. I researched it with my friends so that
these subjects are conducted more heavily and the following content is given, and
they have already been conducted. It was as I expected, the subjects I needed. I
think every part of it, from numbers to functions, was necessary. Graphics were
very important to me. It didn't seem superfluous to me at all, as the subjects we
took from start to finish were interrelated.

As can be seen, students made important statements about expanding the con-
tent of the course. Students expressed their suggestions for expanding the content
with reasons. In addition, student S26 stated that he/she found the content suffi-
cient.

A significant portion of the students (f=12; 42.9%) stated that the mathematics
courses they took had a high contribution to them. Also, there were some who
thought that the contribution was moderate (f=7; 25%). The opinions of S16 and
S13 students on this subject are as follows;

S16: The contribution of the mathematics course to me was that I learned some
function subjects that I did not know. I didn't know about logic, but after learning
it, I saw that it was already simple. But when I first saw it, I was completely un-
certain. I had a little difficulty there. Also, I just learned about sign and integer
functions in functions. Had a little difficulty there. But it was mathematics that
helped me think about functions the most.

S13: The subjects of Mathematics 1 were the subjects I had already seen while
preparing for university, I don't think it added much, but the subjects I saw in
Mathematics 2 were things I had not seen before. Especially trigonometry. I think
it contributed.

Although the students generally think that they receive contributions from the
courses, they state that this contribution is in Mathematics 2, which includes li-
mits, derivatives and integrals, rather than Mathematics 1, which includes subjects
such as numbers and functions.
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The sub-categories, dimensions and codes reached within the scope of the views
of students on the relationship between CEIT and mathematics, and the frequen-
cies and percentages of the answers given for each code are presented in Table 4;

Table 4. Findings Obtained Regarding the Category of Opinions on the Relationship

between CEIT and Mathematics

Sub-category Dimension Codes Freq(lfl)e BY | Percentage (%)
High 20 71,4
L. Contribution Level

Contribution Low 8 28,6
to Academic . h 0 357

or teachin 8

Career Contribution Areas &
For the Private Sector 10 35,7
Necessary 26 92,9
For Department
. Unnecessary 2 7,1
Necessity
R Necessary 13 46,4
For Occupation
Unnecessary 2 7,1
Sufficient 2 7,1
Level .

Not sufficient 12 42,9
Academician 4 14,3

Graphic Designer 1 3,6

) Game Designer 2 7,1

Profession Preference
Teacher 12 42,9
Programmer 4 14,3
Student Profile
A different field 5 17,9
Anatolian High School 7 25,0
Type of High School -

Gradnated Regular High School 4 14,3
Vocational High School 17 60,7

Suitable 0 0
Preference conditions No idea 19 67,9

Not Suitable 9 32,1

The opinions of the students in this category were discussed in the sub-cate-
gories of contribution to academic career, necessity, and student profile. In the
sub-category of contribution to the academic career, the opinions of the students
were evaluated in terms of contribution level and contribution areas. In terms
of contribution level, most of the students (f=20; 71.4%) stated that mathemati-
cs would contribute to their academic career at a high level, while some students
(f=8; 28.6%) stated that it would have a low contribution. Students interpreted the
contribution of mathematics to their academic careers differently for teaching and
a profession other than teaching. Accordingly, they evaluated the contribution of
mathematics to their academic careers in the fields of teaching and programming.
When views of students on this subject are examined, it is seen that some (f=10;
35.7%) think that if they are teachers, it will contribute, while others (f=10; 35.7%)
think that mathematics will be necessary for programming if they do not think of
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teaching. Opinions of S19 and S6 students on this subject are as follows;

§19: When I become a teacher, I will need mathematics. Mathematics is necessary
to be a good teacher. Mathematics and computing are related. We should know
both.

S6: There is more than one way to solve a math problem. It is how we do it in
CEIT programming and programming. There is more than one path to a solution.
The loops we have, the operations, the conditions, etc., are all about mathematics.
For example, a "for loop” has a certain start and an end, but there is also a "while
loop". This is another dimension of mathematics. That's why I think it's necessary.

As it is understood from the opinions, CEIT students think that mathematics
will contribute to their academic careers both if they are teachers and if they think
about the private sector.

In the sub-category of necessity, the opinions of the students were discussed
in the dimensions for the department and for the profession. Almost all of the
students (f=26; 92.9%) stated that mathematics is necessary for their departments,
while a significant part (f=13, 46.4%) stated that it is necessary for the profession.
Opinions of S26 and S5 students on this subject are as follows;

§26: We have to write code in our department. It's computer teaching, after all.
We are constantly progressing through code and computer. Anyway, the logic of
the computer is 0-1 logic on mathematics. While we are writing the codes, we have
calculations, we have loops. For example, there are operations. In order to find the
answer to the question, we first need to do an operation so that we can write the
code. This is based on knowledge of mathematics.

S5: I even think that it is related to other professions rather than my own profes-
sion. I think that it is seriously important for people who think about a profession
and a future, especially under the name of teacher or programming. I think it is
very important in my future.

As it is seen, students think that mathematics will make a significant contribu-
tion to them both in their departments and in their professions.

In the student profile sub-category, the opinions of students were discussed
in terms of level, career preference, type of high school graduated, and preference
conditions. A significant portion of the students (f=12; 42.9%) stated that their
mathematics level was not sufficient for their departments. Views of S3 on this
subject can be given as an example.
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S3: The fact that the lessons do not contribute to me is not a problem caused by
the lecturer, but a problem caused entirely by me and due to my inadequacy. I
realized that I couldn't succeed because I didn't have a background, and after a
while I quit. I can say that my classmates are at the same level as me. If we say 50
people in our class, we can say that only 10-15 people are at high level. Others are
at my level. It shows that there is a problem in the system.

As can be seen, student S3 states that the mathematics levels of himself/herself
and most of the students in his/her department are insufficient, and that the stu-
dent admission conditions of the department are wrong.

When the career preferences of the students are examined, it is seen that a sig-
nificant part of them (f=12; 42.9%) will prefer teaching in accordance with their
graduation programs. However, it is also understood that they do not have clear
views on the choice of profession. Opinions of S27, S19 and S$4 students on this
subject can be given as examples;

§27: Yes, I want to be a teacher. If I go to another university, I will try math or
science or science teaching.

S19: I want to have two professions. You will definitely become a teacher when
you graduate from here, but if I improve myself on computers, I will work in dif-
ferent jobs. If not, I can also teach.

S4: I don't want to be a teacher when I graduate, I don't want to be a software
developer either. I am considering working in the private sector. My main goal is
to run my own business, to start a company. In the field of e-commerce.

As it can be understood from the opinions, CEIT students do not have clear
views on their choice of profession. It is understood that students experience a
dilemma between their choice of teaching and private sector.

Since perspectives of CEIT students on mathematics are also evaluated accor-
ding to the type of high school they graduated from, the students were asked which
high school they graduated from. It was observed that most of the students (f=17;
60.7%) graduated from vocational high schools. It is understood that Anatolian
high school (f=7; 25%) and regular high school graduates (f=4; 14.3%) are in the
minority.

When the opinions of the students on the preference conditions of CEIT are
taken, it is seen that a significant part of them (f=19; 67.9%) did not express their
opinion on this subject, and some students (f=9; 32.1%) did not find the preference
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conditions appropriate. It is noteworthy that there is not any student who finds the
preference conditions suitable and sufficient. Opinions of students S11 and S24 on
this subject can be given as examples;

S11: The system has a problem. Solve the first two pages, you are already entering
this department. First two pages. There are fractional operations in 8th grade or
even lower level, when you solve some science and some Turkish, you enter.

§24: It is not right to get a mathematics education in this way and come to CEIT.
In order to solve this problem, students should have been filtered more. I think 1
will have a lot of trouble with mathematics in my university life.

As it is seen, students do not see CEIT's student admission system appropriate.
They especially stated that the mathematics level they brought from high school was
not sufficient for this department and that the department should pay attention to
this situation when recruiting students.

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

In this study, a study based on interviews, which is one of the qualitative study
techniques, was conducted to reveal the perspectives of the students of the Depart-
ment of Computer Education and Instructional Technology on mathematics. The
first conclusion reached within the scope of the study is that although a significant
part of the students loves mathematics, they are afraid of it. Students mainly att-
ribute the reasons for this fear to lack of self-confidence and background. On the
other hand, it is noteworthy that a significant part of the students sees mathematics
as a necessary course. This result reveals that students try to love mathematics be-
cause they see mathematics as a necessary course for their departments and aca-
demic careers, but they experience a lack of self-confidence and worry regarding
mathematics as a result of failing in classes due to lack of background. There are
many study results showing that low achievement in mathematics lessons can cau-
se mathematics worry and fear(Dursun and Bindak, 2011; Ho et al., 2000; Ma and
Xu, 2004; Norwood, 1994; Peker and Senturk, 2012). In addition, it is clear that
this worry seen in students comes from their past experiences and learning levels.
There are also study results supporting this situation (Brown et al., 2008; Cornell,
1999; Uusimaki and Nason, 2004).

Students think that their contribution to the departments of mathematics is
high, and they state that this contribution is mostly directed to programming cour-
ses and programming knowledge. According to the results of a study conducted by
Cevahir and Ozdemir (2017), inadequacy in arithmetic, mathematical and anal-
ytical thinking skills makes programming teaching difficult. Gomes and Mendes
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(2007) also supports this view.

It is seen that the students consider mathematics necessary in every subject
and think that it is important for their departments as well. In addition, students
see mathematics as an important part of their daily lives. They stated that they use
mathematics in their daily lives, especially in calculations and shopping. This view
is in line with the results of the studies conducted by Lee (2012) and Ozgeldi and
Osmanoglu (2017).

All of the students think that mathematics contributes to them. They stated
that this contribution is mostly in thinking skills. Study results were obtained
showing that mathematics contributes to higher order thinking skills and supports
the views of students (Aizikovitsh and Amit, 2010; Firdaus, Kailani, Bakar and
Bakry, 2015). Also, they think that mathematics contributes significantly to ha-
ving a different perspective and problem solving skills. Ersoy (2003) stated that
mathematics provides high level contributions to the development of the indivi-
dual by providing problem solving skills. Baykul (2020) stated that mathematics
is a tool that enables us to produce solutions to the problems we encounter in our
daily lives. Altun (2015), on the other hand, stated that mathematics aims to tea-
ch the individual to solve problems and to gain a way of thinking that deals with
the events around him in a problem-solving approach. As a result of their study,
Aydogdu and Ayaz (2008) stated that especially students who have deficiencies in
arithmetic operations are not willing to solve problems and they are unsuccessful.
These results also support views of students on the contribution of mathematics to
their problem solving skills.

It was observed that students generally see themselves at a moderate level in
mathematical thinking and performing mathematical operations, and there are
also those who consider themselves competent. It is thought that this situation is
not quite sufficient for a department that takes students from the numerical field
and is directly related to mathematics. In addition, a significant portion of the
students who prefer CEIT department come from vocational high schools. Kork-
maz (2015) stated that students in our country generally prefer other types of high
schools rather than vocational high schools in order to enter the university they
aim for, and mostly low-profile students come to vocational high schools. It is clear
that the result obtained may be a reflection of this situation. Yesildere Imre and
Turnuklu (2007) stated that mathematical thinking includes high-level thinking
skills. Davis et al. (1981) expressed that higher-order thinking skills will be realized
in the analysis, synthesis and evaluation steps of Bloom's taxonomy. The fact that
the students participating in the study have high levels of worry and self-confiden-
ce towards mathematics, and that they think that their mathematics background
is insufficient, show that they cannot reach these steps in mathematics sufficiently,
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and therefore their high-level thinking skills that will enable mathematical thin-
king are not at a sufficient level.

It is also an important result that students see a life without mathematics as unt-
hinkable and remark that such a life will not make them happy. This result shows
that although CEIT students consider themselves inadequate in mathematics or
exhibit negative affective behaviours, they have a positive perspective towards mat-
hematics and believe in the importance of mathematics.

Students think that the mathematics courses they take in high school do not
contribute to them sufficiently and they state that they are insufficient especially in
preparing them for university. These students think that the course credits should
be increased by stating that they find the mathematics content given to them in
high school to be insufficient. It was observed that students attribute their negative
opinions regarding the mathematics courses they took in high school to teacher
inadequacies, perspectives of teachers, and the current situation of the schools.
On the other hand, there are students who think that they get a high contribution
from the mathematics courses they took in high school. These students stated that
the scope and credits of the courses were sufficient. This contradiction between
the views of the students is attributed to the variability of the student profile in the
department. A significant portion of the students participating in the study come
from vocational high schools. On the other hand, there are students from high
school types such as Anatolian high school and regular high school. Especially
students from vocational high schools found their infrastructure insufficient and
attributed this to the system in their schools and the inadequacy of the education
provided. They stated that teachers in vocational high schools do not care about
the lessons and do not undertake a mission such as preparing students for uni-
versity, and they put the responsibility on the teachers. Apart from this, they also
expressed the inadequacy of the course time allocated to mathematics. As a result
of the study conducted by Mumcu et al. (2012), it is observed that vocational high
school students attribute their failures in mathematics lessons to the teaching met-
hods used by the teachers and the inadequacy of the lesson hours. On the other
hand, among students from other high school types, there are those who have high
self-confidence in mathematics and think that their background is quite sufficient
for this department. The results of a study conducted by Kose (1999) also support
the results of this study. In the related study, the success of different types of high
schools in getting students to university was examined. As a result of the study, it
was observed that especially Anatolian high schools were very successful in brin-
ging students to university, while vocational high schools were in the worst situati-
on in this regard. Ucar and Ozerbas (2013) attributed this failure in vocational high
schools to the inability of the physical conditions of the schools to meet the increa-
sing demand. In addition, they stated that the low profile of the students who come

https://doi.org/10.7822/omuefd.896873 d



yArS Mahir Biber, Sezer Kése Biber

to vocational high schools also creates a lack of motivation in the teachers. On the
other hand, Vatanartiran and Eren (2014) concluded that the quality of teachers
working in vocational high schools is not at the desired level, especially their pra-
ctical knowledge is insufficient and this situation affects the quality of education.

Most of the students participating in the study stated that they received high
contributions from the mathematics courses they took at the university. Some of
these students find the content and credits of the courses sufficient. On the other
hand, some of the students stated that mathematics has a very important place in
their departments and stated that giving a much more comprehensive mathematics
content in wider times would greatly contribute to their academic careers. During
the process of planning the study and collecting data from the students, the stu-
dents who participated in the study took four-credit mathematics courses in the
first semester and four-credit courses in the second semester, which are among the
first year courses of CEIT Department. Since the contents of these courses include
general mathematics topics such as propositions, sets, numbers, relations and fun-
ctions, limit, continuity, derivative and integral, the students made their comments
according to this content within the scope of the study. As of the 2018-2019 acade-
mic year, mathematics content in the CEIT department has started to be given with
a three-credit course under the name of "Informatics and Mathematics". When the
content of this course is examined, it is seen that propositional logic, sets, relations
and functions are included as before, while Boolean Algebra and symbolic logic,
number theory, probability theory, fuzzy logic, trees and hierarchy, matrices, graph
theory and its applications, algorithm analysis have been added. The most impor-
tant criticism of the students towards the mathematics courses they take at the uni-
versity is that they think that they will never need some of the subjects included in
the course content in their department courses or in their academic life. Students
find the subjects such as numbers, logic, relations, and functions in the content of
the Mathematics-1 courses they take in the first semester useful and necessary. On
the other hand, they stated that the subjects such as limit, continuity, derivative and
integral in the Mathematics-2 course given in the second semester are unnecessary,
and that giving these subjects both causes them to hesitate from mathematics and
waste their time with the subjects they do not need. This is in line with the views
obtained from academics working in CEIT departments of various universities in
a study conducted by Bakar Corez and Kolburan Gecer (2020). In the related study,
academics supported the views of the students by stating that they had too much
difficulty in mathematics lessons, that they could not get enough efficiency from
the content, and that if they were unsuccessful, they lost unnecessary time. It can
be said that the content of the "Informatics and Mathematics" course in the new
curriculum has been arranged in a way that will contribute more to the department
courses and academic life in accordance with the opinions of the students, and that
the subjects that the students consider necessary are left in the content and the
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subjects that they deem unnecessary are removed. In other words, it is thought that
the content of the mathematics course in the new curriculum is more suitable for
the expectations of the students.

CEIT students stated that mathematics would contribute to their academic
careers at a high level. They evaluated this contribution for the teaching profession
and for a profession other than teaching in the private sector and stated that mat-
hematics would make a high contribution in both cases.

Finally, it was seen that the students who participated in the study found the-
ir mathematics level insufficient for their department, were undecided regarding
their career choice, and did not find the student admission conditions of their de-
partments appropriate. Although CEIT admits students with numerical grades, it
is noteworthy that students find their mathematics level insufficient. It necessitates
the questioning of the university examination system, which has been implemen-
ted in our country for years. The fact that students with a low level of mathematics
can be admitted to a department that has a high level of relationship with mathe-
matics stands out as a problem that needs to be solved. The low level of mathemati-
cs of the students is also seen as the reason for their indecision related to the choice
of profession. Due to the economic conditions in our country, some students look
at the teaching profession coldly. On the other hand, they see that the private sector
will require high-level equipment for their field and this requires advanced thin-
king skills. Students are indecisive related to choosing a profession since they do
not consider themselves sufficient in this regard, and some students even state that
they will turn to different types of professions outside their fields.

In line with the results obtained in the study, some suggestions can be made as
follows;

1. Students attributed their worry and fears towards mathematics to their
lack of infrastructure and self-confidence. Therefore, the mathematics cur-
ricula of all high schools, especially vocational and technical high schools,
need to be revised. In addition, learning environments at all learning levels
should be enriched with activities that can make students love mathema-
tics.

2. Although the Department of Computer Education and Instructional Te-
chnology is a department that takes students from the field of numeracy
and is closely related to mathematics, the majority of students consider
themselves inadequate in mathematics. It requires the re-evaluation of the
student selection conditions of the department.
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3. The students stated that the content of the mathematics courses they took
included sections and subjects that they would not need in their academic
life. In this context, the content of mathematics courses has been rearran-
ged by YOK (Council of Higher Education) in accordance with the needs
of the department. It is considered that such an arrangement will increase
interest and desire of students towards mathematics by enabling them to
make more sense and care about mathematics lessons. It is clear that qua-
litative and quantitative studies are needed on the efficiency of new course
contents and what kind of effects they have on students.

4. It is very significant for mathematics teachers working in vocational high
schools to organize the course content in line with the goal of preparing
students for university and life, and to transfer this content to students
effectively.

5. Especially the fact that mathematics is a field that is directly related to da-
ily life and that it contributes to the development of high-level thinking
skills makes studies aimed at determining perspectives of individuals on
mathematics important. It is thought that such studies are also remarkab-
le in terms of revealing the current situation and making the necessary
improvements. Thus, it is reccommended that mathematics educators and
researchers working in this field should conduct studies to determine the
perspectives of students at various educational levels and age groups on
mathematics.
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PERSPECTIVES OF COMPUTER EDUCATION AND INSTRUCTIONAL
TECHNOLOGY STUDENTS ON MATHEMATICS

EXTENDED ABSTRACT:

The Department of Computer Education and Instructional Technologies is a
program that started education activities in 15 main universities within the scope
of the "Restructuring of Education Faculties" study initiated by the Higher Educa-
tion Council in 1998 (OSYM, 2008). The main purpose of the program is to train
individuals who are specialized in the fields of computer and instructional tech-
nologies and to enable the graduates to serve as teachers who can gain the know-
ledge and skills necessary for the society about information and communication
technologies. Especially in recent years, due to the decrease in the need for teachers
in the field of information technologies, teacher candidates who graduated from
the program have started to turn to different business areas. On the other hand, in
our country the inadequacy of teachers' economic conditions and their belief that
their knowledge of the field will fade over time has reduced the expectations of a
significant portion of the teacher candidates for the teaching profession. Similar
problems faced by the graduates of the Department of Computer Education and
Instructional Technology in terms of the teaching profession cause them to focus
on different business areas. It is thought that mathematical thinking skills and mat-
hematics background are important for increasing the employment opportunities
of the graduates of the department. This situation is closely related to students'
perspectives on mathematics. In this direction, the aim of the study was to reveal
the perspectives of the students of the Department of Computer Education and
Instructional Technology towards mathematics. It is thought that examining the
current perspectives of the students of the Department of Computer Education
and Instructional Technology towards mathematics is important in terms of both
revealing the general situation and shedding light on the improvements that can
be made.

In study, the in-depth interview technique, one of the qualitative research tech-
niques, was used as it was aimed to determine the feelings, thoughts and perspec-
tives of the students of the Department of Computer Education and Instructional
Technology about mathematics. The research was carried out with 28 students
who were studying in the Computer Education and Instructional Technology De-
partment of a state university. In this study, attention has been paid to select the
participants from the students who have taken mathematics courses. In addition,
it was tried to reach the opinions of students with different learning levels and
experiences by including an equal number of students from all grade levels in the
study. In this direction, the maximum diversity sampling method, which is one of
the purposeful sampling methods, was used in determining the students to be inc-
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luded in the study. The research data were obtained using a 9-item semi-structured
interview form prepared by the researchers. The interviews were conducted face to
face between the interviewers and the participants. In addition, interviews made
with the consent of the participants were recorded using a voice recording device.
The data were analyzed using inductive content analysis via NVivo package prog-
ram. The frequencies and percentages of the responses given for each code were
calculated and presented in tables within the scope of the research.

Within the scope of the research, validity and reliability studies of the inter-
view form were also made. Validity and reliability studies were carried out accor-
ding to the credibility, dependability, confirmability and transferability criteria put
forward by Guba and Lincoln (1994). The content validity of the interview form
was made using the technique introduced by Lawshe (1975). Accordingly, it was
determined that the scale was valid in terms of its scope by benefiting from the
opinions of 8 experts working in the departments of mathematics education and
computer and instructional technology education. For the analysis reliability of
the form, the percentage of agreement between researchers was examined by using
the formula of Miles and Huberman (1994) and the percentage of agreement was
obtained as 95%. As a result of the validity and reliability studies, it was concluded
that the interview form is a valid and reliable measurement tool.

The data obtained within the scope of the study were discussed in three main
categories: opinions on mathematics, opinions about the mathematics lessons they
took in high school and university, and views on the relationship of mathematics
with the Department of Computer Education and Instructional Technology. Ac-
cording to the results, students of the department of computer education and ins-
tructional technology experienced lack of self-confidence and anxiety about mat-
hematics, although they saw mathematics as important and necessary for them,
they thought that the mathematics lessons they took in high school did not benefit
them enough and they were inadequate to prepare themselves for university, and
although they thought the mathematics lessons they took in their departments
were quite productive for them, it was seen that they deemed it necessary to make
some regulations in terms of the duration and content of the courses. According
to the results of the study, suggestions were made to review the mathematics cur-
riculum in all high schools, especially vocational and technical high schools, and
to re-evaluate the student selection conditions of the computer and instructional
technologies department.

Keywords: Education, Department of Computer Education and Instructional Te-
chnology, Mathematics, Perspective
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BiLGISAYAR VE OGRETIM TEKNOLOJILERI EGiTiMi BOLUMU OGRENCILERININ
MATEMATIGE BAKIS ACILARI

Oz

Bireylerin matematiksel diigiinme becerileri ve matematigi algilama bicimleri
matematige yonelik bakis agilar1 ile yakindan iliskilidir. Bu aragtirmada, bilgisayar
ve 6gretim teknolojileri egitimi boliimil 6grencilerinin matematige yonelik bakis
acilarini ortaya koymak ve bu dogrultuda yapilabilecek iyilestirmelere 151k tutmak
amaglanmistir. Aragtirmada nitel arastirma tekniklerinden biri olan derinlemesi-
ne goriigmeden yararlanilmigtir. Aragtirma, bir devlet iiniversitesinin Bilgisayar ve
Ogretim Teknolojileri Egitimi Béliimiinde 6grenim goren ve amagli érnekleme
yontemlerinden birisi olan maksimum ¢esitlilik 6rneklemesinden yararlanilarak
belirlenen 28 6grenci ile gerceklestirilmistir. Arastirmanin verileri aragtirmacilar
tarafindan hazirlanan 9 maddelik bir yar: yapilandirilmig gériisme formundan ya-
rarlanilarak elde edilmistir. Gortismeler arastirmacilar ve katilimcilar arasinda yiiz
ytize ortamlarda gerceklestirilmistir. Tim gortismeler katilimcilarin onay: alinarak
ses kayit cihazina kaydedilmistir. Veriler, NVivo paket programi araciligiyla tiime-
varimsal igerik analizi kullanilarak ¢6ziimlenmis, belirlenen kodlar frekanslar ve
ytizdeler yardimiyla tablolar halinde sunulmugtur. Elde edilen sonuglara gore, bil-
gisayar ve 6gretim teknolojileri egitimi boliimil 6grencilerinin matematigi kendile-
ri i¢in 6nemli ve gerekli gormelerine karsin matematige yonelik 6zgiiven eksikligi
ve kaygi yasadiklary, lisede aldiklar: matematik derslerinin kendilerine yeterince
fayda saglamadigini ve kendilerini iiniversiteye hazirlamada yetersiz kaldigini di-
stundiikleri ve bolimlerinde aldiklar1 matematik derslerinin kendileri i¢in olduk¢a
verimli oldugunu diigtinmelerine kargin derslerin siireleri ve icerik bakimindan
bazi diizenlemeler yapilmasini gerekli gordiikleri gortilmiistiir. Aragtirmanin so-
nuglarina gore egitimcilere ve ileriki arastirmalara yonelik bazi 6nerilere yer ve-
rilmistir.

Anahtar Kelimeler: Egitim, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii,
Matematik, Bakis Agist.

GIRIS

Insan diisiinen bir varliktir. Bu sekilde insan gevresindeki olaylar1 kendi dii-
stince yapisiyla yorumlayarak anlamlar ¢ikarabilme ve yagantisina uyarlaya-
bilme yetenegine sahiptir. insanin sahip oldugu bu yetenek zaman igerisinde
gelisebilmektedir. Insanin diisiinme yeteneginin gelismesine katki saglayan en
onemli araglardan birisi matematiktir (Tural, 2005). Matematik bireyin akil yii-
riitme ve analitik diigiinme becerilerini gelistiren bir bilim dalidir. Matematik
sayesinde birey, cevresindeki olaylar1 ve diinyay1 anlama, kargilasgtig1 problem-
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lere etkili ¢oziimler iiretebilme gibi kendi benligini ortaya koyabilecek beceriler
kazanir. Bireyin bu becerileri kazanmasinda biligsel yapisinin yani sira tutum-
larinin, algilarinin ve inanglarinin 6nemli oldugu diistintilmektedir (Grigutsch,
1998; Pajares, 1992; Thompson, 1992). Tiim bunlarin bilegkesi bireyin matema-
tige bakis acisini ortaya ¢ikarmaktadir (Pehkonen ve Pietild, 2003).

Ogrencilerin matematiksel kazanimlarini ve matematige yonelik 6grenme ¢ik-
tilarini en ¢ok etkileyen etkenlerden birisi matematige bakis agilaridir (Furin-
ghetti ve Pehkonen, 2000; Leder ve Forgasz, 2002). Bir 6grencinin matematigi
anlamlandirmasi ve giinliik hayatinda etkili bir sekilde kullanmasi matematige
bakisinin bir sonucudur. Bu bakis acis1 6grencinin matematik ile ne kadar il-
gilenecegine karar vermesinden, nasil ¢aligacagina kadar pek ¢cok durumu et-
kilemektedir (Nicolaidou ve Philippou, 2004; Schoenfeld, 1985). Dolayisiyla
bireylerin matematik basarilarinin matematige bakis acilar ile yakindan iliskili
oldugu soylenebilir (Alldredge ve Brown, 2006).

Bireylerin matematige bakis agilar1 matematige yonelik inanglari etrafinda se-
killenmektedir. McLeod (1992) bireyin matematige yonelik inanglarini dort
baslik altinda ele almigtir: “Matematigin dogas1 hakkindaki inanglar”, “Mate-
matik 6grenmeye yonelik inanclar”, “Matematik 6gretmenlerinin rolleri ile il-
gili inanglar” ve “Sosyal baglam i¢indeki inanglar”. Aguilar ve digerleri (2016)
bireylerin matematik ile ilgili alg1 ve inan¢larinin duyussal ve biligsel boyutlar-
daki ge¢mis deneyimlerinden kaynaklandigini ifade etmiglerdir. Biligsel boyut-
ta bireyin gegmisinden bu yana edindigi matematiksel kazanimlar1 ve matema-
tik bilgisi, duyussal boyutta ise matematige yonelik ilgisi, tutumu ve duygular:
matematige yonelik bakis agisini etkileyebilmektedir (Mutodi ve Ngirande,
2014).

Bireyin matematik 6grenmeye yonelik bakis acilarini matematige yonelik de-
neyimleri belirlemektedir (Toluk Ugar, Pigskin, Akkas ve Tag¢1, 2010). Bu agidan
bakildiginda matematigi 6grenmeye yonelik bakis ac¢ilarinin okullarda verilen
egitimin kalitesi ile yakindan iligkili oldugu ac¢iktir. Okullarda verilen egitimin
kalitesi bireyin ileriki hayatinda egitime bakis a¢isin1 da 6nemli 6lgiide etkile-
mektedir. Ulkemizde yer alan farkli okul tiirleri de bireylerin matematige yone-
lik farkli bakis acilarinin olugsmasinda énemli bir rol iislenmektedir. Ozellikle
meslek liseleri, Anadolu liseleri ve diiz liseler ile fen liseleri arasinda egitim
kalitesi ve 6grenci basarist bakimindan ciddi farkliliklar goriilebilmektedir.
Berberoglu ve Kalender (2005) de yapmuis olduklar: ¢aligmalarinda bu duruma
dikkat cekerek 6zellikle fen liseleri ile diger okul tiirleri arasindaki kalite ve ba-
sar1 farkliliklarinin tiniversiteye giris sinavlarinda ciddi bir sekilde ortaya ¢ikti-
g1 ifade etmislerdir. Savas ve digerleri (2010) ise 6grenci basarist konusunda
Ozel okullar ile devlet okullarini kiyaslamis ve genel olarak 6zel okullardan me-
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zun olan 6grencilerin daha bagarili olduklar1 sonucuna ulagmislardir. Bu fark-
liliklarin okullarin ekonomik kogullari ile okul idarecilerinin ve 6gretmenlerin
egitime bakis agilari ile de yakindan iligkili oldugu disiiniilmektedir.

Bireylerin matematige bakis agilarinin ortaya ¢ikmasinda etkili olan faktorler-
den birisi de toplumun matematik hakkindaki inanglaridir. Toplumda yaygin
olarak goriilen inanislardan bir tanesi matematigin sadece zeki insanlar tara-
findan algilanabilen bir alan olmasidir (Brown, Brown ve Bibby, 2008; Nar-
di ve Steward, 2003). Bununla birlikte bireylerin 6grenme hayatlar1 boyunca
karsilagtiklar1 matematik 6gretmenleri de matematige bakis acilarini etkileyen
en 6nemli faktorlerden birisidir (Etuk, Afangideh ve Asukwo, 2013). McGrift
Hare (1999) bir bireyin matematige bakiginin o kiginin matematigi nasil 6gren-
digi ile iliskili oldugunu belirtmistir. Ozellikle 6gretmenlerin matematige bakis
acilarinin, benimsedikleri 6grenme anlayisinin ve bu anlayisa uygun olarak
derslerinde kullandiklar1 yontem, teknik ve stratejilerin 6grencilerin matema-
tige bakis agilar1 iizerinde &nemli bir etkisi olabilmektedir. {lgili literatiirde bazi
aragtirmacilar da bu gortisii destekleyerek derslerde 6grencilerin goriislerinin
dinlenmesinin ve onlarin tartismaya tesvik edilmesinin matematik 6grenmeye
yonelik ozgiivenlerini artirarak matematige bakis acgilarini degistirebilecegi-
ni ifade etmislerdir (Attard, 2012; Kele ve Sharma, 2014; Rudduck ve Flutter,
2000; Young-Loveridge ve digerleri, 2004). Bu baglamda, sadece matematik 6g-
retmenlerinin degil matematik ile yakindan iliskili olan fen ve teknoloji alanla-
rindaki 6gretmenlerin de bireylerin matematige bakis acilarini etkileyebilecegi
distintilmektedir. Teknoloji alaninda son yillarda 6n plana ¢ikan 6gretmenlik
gruplarindan birisi de bilgisayar ve 6gretim teknolojileri 6gretmenleridir.

Cagimizda bilim ve teknolojide yasanan hizli gelismeler ve yenilikler, tekno-
lojinin 6grenme ortamlarina entegrasyonunu da gerekli kilmigtir (Baloglu ve
Cevik, 2007; Garrison ve Akyol, 2009; Kennewell, 2001; Muir-Herzig, 2004;
Watson, 2001). Bu durum, 6gretim teknolojilerinin bir bilim dali olarak ortaya
¢ikmasina neden olmugtur. Son yillarda ¢oklu ortam teknolojileri ve web tek-
nolojilerinin de gelismesi ile bu alana ihtiya¢ daha da artmis, buna bagl ola-
rak alanda yetismis insan giiciine gereksinim duyulmaya baglanmistir (OSYM,
2008). Boylece, iiniversitelerde Bilgisayar ve Ogretim Teknolojileri Egitimi B6-
liimii (BOTE) adinda bir béliimiin kurulmasinin yolu agilmustir.

Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii 1998 yilinda Yiiksek Og-
retim Kurulu (YOK) tarafindan baslatilan “Egitim Fakiiltelerinin Yeniden Ya-
pilandirilmasi” galigmast kapsaminda 15 ana tiniversitede egitim 6gretim fa-
aliyetlerine baglayan bir programdir (OSYM, 2008). Programin temel amaci,
bilgisayar ve 6gretim teknolojileri alanlarinda uzmanlasmuis bireyler yetistire-
rek, mezunlarin topluma bilgi ve iletisim teknolojileri hakkinda gerekli olan
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bilgi ve becerileri kazandirabilecek birer 6gretmen olarak gorev yapmalarini
saglamaktir (Egel, Kaya, Kurt ve Unal, 2012; Karatas, 2010). Bilgisayar ve 6-
retim teknolojileri alanlarina yonelik 6gretmen yetistirmenin yani sira ilk ve
ortaokul miifredatlarinda ders olarak yiiritilen diger disiplinlere teknoloji
destegi saglayabilecek personel yetistirilmesi de programin kurulus amaglari
arasinda yer almaktadir (GAZI, 2021; Sanalan ve digerleri, 2010).

Programin mezun verdigi ilk yillarda ilgili alandaki 6gretmen ihtiyacinin fazla
olmasi nedeniyle programdan mezun olan 6gretmen adaylar1 istihdam sorunu
yasamamuslardir. Fakat 6zellikle son yillarda, bilisim teknolojileri alaninda Milli
Egitim Bakanlig: tarafindan agilan 6gretmen kontenjaninin az olmasi nedeniy-
le programdan mezun olan 6gretmen adaylar1 farkli is alanlarina yénelmeye
baslamiglardir. Bununla birlikte 6zellikle tilkemiz kogullarinda 6gretmenlerin
ekonomik kogullarinin yetersiz olmasi ve alana yonelik birikimlerinin zaman
icinde korelecegine dair inanglar1 6gretmen adaylarinin 6nemli bir kisminin
ogretmenlige yonelik beklentilerini de azaltmistir. Karatas (2010) ile Kurtoglu
Erden ve Seferoglu (2012) da yapmis olduklar1 ¢caligmalarinda bu durumu be-
lirterek boliimden mezun olan 6gretmen adaylarinin mezuniyetten sonra ne
yapacaklarina dair ciddi bir kararsizlik yasadiklarini ortaya koymustur. Son yil-
larda ise mezunlarin bu kararsizliktan biraz kurtulduklar1 ve daha ¢ok gontlli
olarak 6gretmenlik digindaki alanlara yonelmeyi tercih ettikleri gorillmektedir.

BOTE béliimii mezunlarinin 6gretmenligin yani sira dgretim tasarimcisi,
uzaktan egitim gelistiricisi, e-6grenme uzmanyi, bilgi islem merkezi yoneticiligi
danigmanligi, web ve ¢oklu ortam tasarimcisi, ag yoneticisi/mimari, yazilim/
tasarim gelistirme uzmany, bilgisayar programcisi, veri tabani yoneticisi, tek-
noloji destek uzmani ve bilgisayar sistemleri tasarimcisi gibi alanlarda da istih-
dam edilmesi miimkiindiir (DAU, 2021). Fakat boliim mezunlarinin dzellikle
yazilim-tasarim gibi alanlarda verimli olabilmeleri i¢in tst diizey disiinme
becerilerinin gelismis olmasi gerekmektedir. Matematigin st diizey diigiinme
becerilerini en ¢ok gelistiren alanlardan biri oldugu diisiiniildigiinde bu birey-
lerde ciddi bir matematik altyapisina ve matematige yonelik olumlu bir bakis
agisina ihtiyag duyulacagi agiktir. Ilgili literatiir incelendiginde, BOTE béliimii
ogrencilerine yonelik ¢aligmalarin oldukga sinirli sayida oldugu gortlmiistiir.
Bu 6grencilerin matematige bakis agilarinin incelendigi bir ¢alismaya ise rast-
lanmamistir. Bu ihtiya¢ dogrultusunda BOTE béliimii 6grencilerinin mate-
matige yonelik mevcut bakis agilariin incelenmesinin hem genel durumun
ortaya konulmasi hem de yapilabilecek iyilestirmelere 151k tutmas: bakimindan
onemli oldugu distintilmektedir. Bu dogrultuda aragtirmada;
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Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii 6grencilerinin matematige
yonelik bakis acilarini ortaya koymak amaglanmstir. Bu dogrultuda asagidaki
sorular1 cevaplar aranmigtir:

1. Aragtirmaya katilan 6grencilerin matematik bilimine yonelik goriisleri ne-
lerdir?

2. Arastirmaya katilan 6grencilerin aldiklar1 matematik derslerine yonelik
gorisleri nelerdir?

3. Aragtirmaya katilan 6grencilerin BOTE béliimiiniin matematik ile iliskisi-
ne yonelik goriisleri nelerdir?

YONTEM
Arastirma Modeli

Bireylerin bir konu hakkindaki goriislerini, duygularini ve davraniglarinin ne-
denlerini belirlemek i¢in kisilerin kendi duygu ve diisiincelerini 6zgiir bir sekilde
ifade edebilecekleri ortamlara ihtiyag vardir (Ttirntiklii, 2000). Bu amagla kullan:-
lan nitel arastirma tekniklerinden biri goriismedir. Nitel arastirmalarda sik kul-
lanilan gériigme tekniklerinden birisi derinlemesine gortismedir. Derinlemesine
goriisme, aragtirtlan konunun tim boyutlariyla ele alindigi, daha ¢ok agik uglu
sorularin kullanildigi, konunun detaylari ile tartigildigy, yiiz yiize goriistilerek bilgi
toplanmasina imkan veren bir veri toplama teknigidir (Tekin ve Tekin, 2012). Bu
aragtirmada, Bilgisayar ve Ogretim Teknolojileri Egitimi Béliimii 6grencilerinin
matematige yonelik duygu ve diistincelerini, bakis agilarini belirlemek amaglandi-
gindan nitel aragtirma tekniklerinden biri olan derinlemesine goriisme teknigin-
den yararlanilmasi uygun gorilmiistiir.

Calisma grubu

Arastirma Istanbul ilinde yer alan bir devlet {iniversitesinin Bilgisayar ve Og-
retim Teknolojileri Egitimi Boliimit'nde 6grenim goren 28 dgrenci ile yirtitilmis-
tiir. Aragtirmaya katilan 6grencilerin belirlenmesinde nitel aragtirmalarda siklikla
kullanilan amagl 6rnekleme yontemlerinden birisi olan maksimum c¢esitlilik 6r-
neklemesinden yararlanilmistir. Maksimum ¢esitlilik 6rneklemesinde 6rneklem
caligilan konu ile ilgili olan kendi i¢inde benzesik, degisken ve farkli durumlardan
olusacak sekilde belirlenmektedir (Grix, 2010). Bu drnekleme tiirtinde ¢alisilan
olgu ile ilgili maksimum bilgiye ulasilabilecek sekilde farkli durumlar tespit edil-
meye ¢alisilir (Neuman ve Robson, 2014). Bu ¢alismada, 6grencilerin matematige
yonelik bakis agilarinin bulunduklar: sinif seviyesine gore farklilagabilecegi diisii-
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nildiginden, her sinif diizeyinden esit sayida 6grenci arastirmaya dahil edilerek
farkli 6grenme seviyesinde ve deneyimde 6grencilerin goriislerine ulagilmaya ¢ali-
silmistir. Bunun yaninda cinsiyet farkliliklarinin da 6grencilerin matematige yone-
lik bakis acilarinda degiskenlik yaratabilecegi diistintilerek esit sayida kiz ve erkek
Ogrenci ¢alisma grubuna dahil edilmistir. Ayrica, bilgisayar ve 6gretim teknolo-
jileri egitimi boliimiinde 6grenim goren 6grencilerin arasinda meslek lisesinden
gelen Ogrenci sayisinin fazla oldugu gozlemlendiginden ve mezun olunan lise tii-
riiniin matematige bakis acilarinda etkin bir faktor olabilecegi diistintildiigiinden
katilimcilarin belirlenmesinde bu faktore de dikkat edilmistir. Buna gore, fen ve
anadolu liseleri bir grup, diiz ve meslek liseleri bir grup olarak diisiiniilerek her
iki gruptan esit sayida 6grenci ¢alismaya dahil edilmistir. Diger yandan, bolimde
Ogrenim goren yabanci uyruklu 6grenci sayisinin da 6nemli miktarda oldugu ve bu
ogrencilerin farkli egitim kiilttrlerinden gelmeleri nedeniyle bakis agilarinin fark-
lilik yaratabilecegi distiniildigiinden her sinif diizeyinden birer tane olmak iizere
4 adet yabanci uyruklu 6grenci de ¢alisma grubuna dahil edilmistir. Arastirmaya
katilan katilimcilara ait bilgiler Tablo 1'de sunulmaktadir;

Tablo 1. Arastirmanin Katilimcilarina iliskin Bilgiler

Sinif Cinsiyet
Kiz Erkek
1 022, 025, 027, 028 023, 024, 026
2 08, 09, 010, 011, 014 012,013
3 015, 018, 020, 021, 016,017,019
4 06 01, 02, 03, 04, 05, 07
Veri Toplama Araglar:

Aragtirmada arastirmacilar tarafindan gelistirilen bir goriisme formundan ya-
rarlanilmistir. Hazirlanan gortisme formunda 6grencilerin matematige ve mate-
matik bilimine yonelik genel goriisleri, lisede ve tiniversitede aldiklari matematik
derslerine yonelik goriisleri ve Bilgisayar ve Ogretim Teknolojileri Egitimi Béliimii
ile matematik iliskisine yonelik goriigleri olmak tizere {i¢ ana kategoride gortsleri-
ne ulagilabilecek sorular kullanilmistir. Bu amagla hazirlanan yar1 yapilandirilmis
goriisme formu 9 sorudan olusmaktadir. Sorularin bazilar: kendi i¢inde dalland:-
rilarak 6grencilerin matematige yonelik bakis acilar1 derinlemesine incelenmeye
caligilmigtir.

Goriisme Siireci

Aragtirma kapsaminda gortismeler katilimcilarin onay: alinarak arastirmaci-
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lara ait 6gretim iiyesi odalarinda gerceklestirilmistir. Goriismelerin yapildig: siire
icerisinde goriisme mekaninin bos olmasina ve goriisme boyunca odaya farkls bir
kisinin gelmemesine dikkat edilmistir. Gortigmelerin yapildigi zaman araliklar:
da katilimcilarla iletisim kurularak belirlenmistir. Boylece katilimcilarin herhangi
bir zaman kisitlamas: yagamamalar1 ve gorlisme sorularina yeterince zaman ayir-
malar1 saglanmaya calisilmistir. Gortismeler goriismeciler ve katilimcilar arasinda
yiiz yiize bir sekilde ve 15-25 dk zaman araliginda gerceklestirilmigtir. Ayrica
yapilan goriigmeler katilimcilarin onayi alinarak ses kayit cihazi kullanilarak kayit
altina alinmigtir.

Aragtirma kapsaminda goriisme siirecinin ve goriisme formunun gegerlik
ve givenirligine iligkin caligmalar da yapilmistir. Guba ve Lincoln (1994) nicel
aragtirmalardan farkli olarak nitel ¢alismalarda gecerlik ve giivenirligin giiven-
duyulabilirlik (trustworthiness) tizerine olmasi gerektigini ifade etmislerdir ve
giivenduyulabilirligi inanilirhk (credibility), giivenilebilirlik (dependability),
onaylanabilirlik (confirmability) ve aktarilabilirlik (transferability) olmak tizere
dort kritere dayandirmiglardir. Nitel ¢alismalarda inanilirligi artirmanin en etkili
yolunun uzun siireli etkilesim (prolonged involvement) oldugu diistintilmekte-
dir (Bagkale, 2016). Yildirim ve Simgseke (2018) gore goriismeci ve gorisiilen kisi
arasindaki goriigme protokolit miéimkiin oldugu kadar genis bir zamana yayilirsa
aragtirma verilerinin inanilirlig da artar. Bu ¢alismada arastirmacilardan birinin
caligma grubunda yer alan 6grencilerin bir dersini yiirtitityor olmasi, diger aras-
tirmacinin ise ilgili béliimde gérev yapan bir 6gretim tyesi olmas: katilimecilarla
aragtirmacilar arasinda belli bir etkilesim olmasini saglamistir. Bunun yaninda go-
riigme protokoliinde katilimcilara herhangi bir siire sinirlamast yapilmamasinin
da inanilirlik faktoriini artirict bir durum oldugu diisiiniilmektedir. Nicel ¢alis-
malardaki dis gecerligin niteldeki karsilig1 ise aktarilabilirliktir. Aktarilabilirligin
kanitlanmast i¢in 6rneklem se¢ciminin nasil yapildigi, katilimeilarin 6zellikleri ve
ayrintili betimleme 6nemlidir (Guba ve Lincoln, 1994; Merriam ve Tisdell, 2015).
Bu aragtirmada katilimcilarin matematik derslerini almis olan 6grencilerden segil-
mesine dikkat edilmistir. Bunun diginda her sinif diizeyinden esit sayida 6grenci-
nin ¢aligma grubuna alinmasina da 6zen gosterilmistir. Aktarilabilirlik agisindan
dikkat edilen bir diger nokta ise katilimcilarin goriislerinden dogrudan alintilar
yapilmasi olmustur. Boylece, okuyucunun verilerin elde edildigi ortami ve sonug-
lar1 zihninde canlandirmasina imkan taninmistir. Verilerin inanilirlik ve aktari-
labilirliginin saglanmasinda ayrica katilimei teyidinden de yararlanilmistir. Buna
gore, her bir goriigmenin sonunda arastirmaci tarafindan katilimeciya goriismenin
kisa bir 6zeti aktarilmis ve katilimcinin teyidi alinmigtir. Gitvenilebilirlik 6l¢titii ise
aragtirmanin bulgularinin ve yorumlarinin tutarhiligini ifade etmektedir (Arasta-
man, Oztiirk Fidan ve Fidan, 2018). Giivenilebilirlik i¢in en ¢ok kullanilan strateji
tiggenleme teknigidir (Bagkale, 2016). Bu aragtirmada da farkli sinif diizeylerinden
ogrencilerden yani farkli veri kaynaklarindan yararlanilmig, bunun yaninda go-
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riigmelerin yapilmasi, ¢oziimlenmesi ve yorumlanmasi siiregleri iki farklr arastir-
mac1 tarafindan yapilmigtir. Onaylanabilirlik 6l¢titi ise bulgularin aragtirmacinin
beklentileri ve 6nyargilarindan ziyade miimkiin oldugu kadar aragtirilan konuyu
yansitmasi ile ilgilidir (Arastaman ve digerleri, 2018). Bu 6l¢iitiin gerceklenmesi
elde edilen verilerin eksiksiz kaydedilmesini ve sonuglara ulastiran diisiincelerin
ve kanitlarin miimkiin oldugunca gosterilmesine baghdir (Houser, 2016). Aras-
tirma kapsaminda ham veriler ses kayit cihazi kullanilarak toplanmistir. Boylece,
verilerin eksiksiz kaydedilmesi saglanmaya caligilmistir. Elde edilen ham veriler
daha 6nceden belirlenen kategorilerin icerisine yerlestirilerek alt kategoriler ortaya
¢ikarilmistir. Her bir alt kategoriye yerlestirilen veriler kodlar halinde sunulmus-
tur. Bunun disinda, Lincoln ve Guba (1985) bulgularin arastirmacinin gorusleri
yerine katilimcilarin kendi ifadelerini igermesinin de onaylanabilirlik agisindan
onemli oldugunu belirtmislerdir. Bu kapsamda, katilimcilarin kendi ifadelerinden
yapilan birebir alintilarin bu 6l¢iitiin saglanmasina da katk: sagladig s6ylenebilir.

Bunlarin disinda goriigme formu uygulanmadan 6nce sorularin kapsam ge-
cerligini 6l¢mek amaciyla Lawshe’nin (1975) ortaya koydugu teknik kullanilarak
uzman gorislerinden yararlanilmistir. Lawshe (1975) tekniginde kapsam gegerlik
oraninin ve kapsam gegerligi indeksinin belirlenmesinde alinan uzman goriisleri
“Uygun’, “Uygun Ama Diizeltilmeli” ve “Cikarilmali” seklinde tiglii derecelendir-
meye tabi tutulmustur. Ayrica, uzmanlarin herhangi bir madde i¢in diizeltme iste-
mesi durumunda nasil bir diizeltme bekledigini a¢iklamasi, ¢ikarilmasini istedigi
madde i¢in de bir gerekce yazmasi istenmistir. Kapsam gegerliginin belirlenme-
sinde 5 ile 40 arasinda uzmanin kullanilmasi 6nerilmektedir (Ayre ve Scally, 2014;
Lawshe, 1975; Veneziano ve Hooper, 1997; Wilson, Pan ve Schumsky, 2012). Bu
aragtirmada goriisme formunun kapsam gegerliginin belirlenebilmesi i¢cin mate-
matik egitimi ile bilgisayar ve 6gretim teknolojileri egitimi béliimlerinde gorev ya-
pan 8 uzmanin goriislerinden yararlanilmistir. Tiim uzmanlarin gortigme formun-
daki tiim maddeleri uygun olarak derecelendirdikleri yani KGO nun 1,00 oldugu
gorilmustiir. Tim maddelere ait KGO degerlerinin ortalamasi ise formun timii
icin gecerli olan “Kapsam Gegerlik Indeksi (KGI)”ni vermektedir. Buna gére, for-
mun KGI degeri 1,00 gtkmistir. Bu durum, gériisme formunun ve tiim maddelerin
uygunlugunu ortaya koymaktadur.

Gortisme formunun giris boliimiinde goristilen bireyi aydinlatmak amaciyla,
goriigmenin amact aragtirma problemiyle iliskili bir bicimde agiklanmigtir. Uygu-
lama 6ncesinde goriisme protokolii ve goriismeci bir pilot ¢alismaya tabi tutulmus-
tur. Ayrica, goriismenin givenirligini etkileyebilecegi diistiniilerek her bir sorunun
her kigiye ayni1 sozctiklerle ve ayni bigemle sorulmasimna dikkat edilmistir. Formun
givenirligine iligkin bir diger analiz ise analizi yapan arastirmacilar i¢in analiz
givenirligine bakilarak gergeklestirilmistir. Formun analiz glivenirligini artirmak
amaciyla analizlerin her iki arastirmaci tarafindan ayri ayr1 kategorilere kodlanma-
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s1 saglanmis ve uyusum yiizdeleri hesaplanmistir. Bu islem i¢in agagidaki formiil
kullanilmistir (Miles ve Huberman, 1994; Ttrniikld, 2000):

Giivenirlik = (Uyusulan Kategori Sayis1)/(Tiim Uyusulan ve Uyusulmayan Kategori Sayist)

Miles ve Huberman (1994) uyusum yiizdesinin %70 ve iizerinde olmasinin
analiz giivenirligi agisindan yeterli oldugunu ifade etmislerdir. Bu arastirmada
aragtirmacilar arasi uyusum ytzdesi %95 elde edilmistir ve bu durum analiz giive-
nirliginin sagladigini gostermektedir.

Verilerin Analizi

Gorlismeye katilan kisilerin her biriyle yapilan ve ses kayit cihazina kaydedi-
len goriigmeler teker teker dinlenerek ciimleler halinde transkript edilmis ve yazili
metinlere donistirilmistir. Bu islemlerin yapilmasi esnasinda elde edilen ham
veriler, NVivo paket programi kullanilarak daha 6nceden arastirmacilar tarafin-
dan ilgili alanyazin taranarak belirlenmis kategorilerin igerisine yerlestirilmis ve
bu veriler uygun alt kategorilere ayrilmistir. Daha sonra tiim kategorilerin icerisine
yerlestirilmis veriler icerik analizine tabi tutularak kodlar belirlenmistir. Belirlenen
her bir koda yonelik verilen yanitlarin frekanslar1 ve ytizdeleri hesaplanarak aras-
tirma kapsaminda tablolar halinde sunulmustur.

Etik Kurul izin Bilgileri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmugtur.

Etik Degerlendirmeyi Yapan Kurul Adi: istanbul Universitesi Cerrahpagsa Sosyal ve
Beseri Bilimler Arastirmalar1 Etik Kurulu

Etik Degerlendirme Kararinin Tarihi: 08.05.2020
Etik Degerlendirme Belgesi Say1 Numarast: 2020/83
BULGULAR

Aragtirmanin bu bolimiinde, goriismelerde ulagilan verilerin igerik analizine
tabi tutulmast ile elde edilen bulgulara ve yorumlara yer verilecektir. Arastirma
kapsaminda elde edilen veriler matematik bilimine yonelik goriisler, lisede ve {ini-
versitede aldiklar1 matematik derslerine yonelik goriisler ve Bilgisayar ve Ogretim
Teknolojileri Egitimi Boliimil ile matematik iliskisine yonelik goriigler olmak tizere
iig ana kategoride ele alinmigtir. Ogrencilerin matematik bilimine yonelik goriisleri
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kapsaminda ulagilan alt kategoriler, boyutlar ve kodlar ile her bir koda yonelik ve-
rilen yanitlarin frekanslari ve yiizdeleri Tablo 2'de sunulmaktadir;

Tablo 2. Matematik Bilimine Yonelik Goriisler Kategorisine Yonelik Elde Edilen
Bulgular

It:tegori— Boyutlar Frekans (f) Yiizde (%)
3 10,7
Kaygi 18 64,3
7 25,0
28,6
Onyargi 6 21,4
Duyugsal 14 50,0
12 429
Ozgiiven 11 39,3
5 17,8
Tutum 24 857
4 14,3
Diisiik 3 10,8
Kararsizim 12 42,8
Boliime Katkist | KoKt Seviyest [yl 13 46,4
Katki Alanlar: | Fonksiyon bilgisi 8 28,6
Ogretim tasarimi 2 7,1
Programlama 18 64,3
8 28,6
4 14,2
Mantiksal Gerekliligi 27 96,4
5 17,9
12 42,9
Giinlitk 11 39,3
Yagama 5 17,9
Katkis1 18 64,3
3 10,7
Islem 8 28,6
Becerisi
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19 67,9
1 3,5
Kisisel Becerilere Katkisi 22 78,6
12 42,8
3 10,8
1 3,5
2 7,1
11 39,3
Matematiksel 8 28,6
Diistinme Becerisi
13 46,4
7 25,0
Matematiksiz Hayat 17 60,7
11 39,3

Aragtirmaya katilan 6grencilerin matematik bilimine yonelik gorisleri duyus-
sal ve mantiksal olmak {izere iki alt kategoride ele alinmistir. Duyussal alt katego-
risinde yer alan veriler kaygi, dnyargi, 6zgiiven ve tutum olmak iizere dort boyutta
ele alinmigtir. Aragtirmaya katilan 6grencilerin 6nemli bir kismi matematige yone-
lik kismen (f=16; %64,3) kayg: yasadiklarini dile getirmiglerdir. Ornegin, O5, 07
ve 014 6grencileri bu konuda soyle goriisler belirtmislerdir;

O5: Matematik korkum iiniversite sinavina hazirlamirken biraz vardi. Bu yapama-
yacagimdan ziyade yetistirip yetistirememekle ilgiliydi. Zamana dayali bir korkum
vardi onun disinda matematik konulariyla ilgili bir korkum olmadh.

O7: Matematikte kendimi ¢aresiz hissettigim zamanlar oldu. Lise son siniftaki tiirev
integral konularinda oldu bu. Hicbir sekilde bu konular: basaramam dedim. Fakat

diger konularda hi¢ matematikten ¢ekinmedim korkmadim.

O14: Matematikten korktugum zamanlar illaki olmustur ilk defa lisede gordiigiimiiz
zamanlar falan. Yani basaramam hissi degil de belki biraz zorlanirim hissi olmustur.

Ogrencilerin goriisleri incelendiginde ozellikle lise déneminde ve iiniversite
sinavina hazirlanirken yasadiklar kaygilar1 dile getirdikleri goriilmektedir.

Bunun yaninda, 6grencilerin matematige yonelik genellikle orta diizeyde 6n-
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yargilari (f=14; %50) oldugu, yiiksek diizeyde 6nyargisi olan (f=8; %28,6) veya hi¢
onyargisi olmayanlarin (f=6; %21,4) azinlikta kaldig1 gértilmektedir. Bu konuda
03, 015 ve 022 6grencilerinin goriisleri su sekildedir;

O3: Matematik agik¢as: benim icin higbir sey ifade etmiyor hocam. Neden diyecek
olursaniz hatirladigim kadariyla 1. ve 2. sinifta matematigim iyiydi ama ondan son-
ra bir kopma oldu ve bir daha da matematigi toplayamadim.

O15: Matematikteki yeterlilik diizeyim ortalarda diyebilirim. Matematik ¢calismak
istemiyorum artik. Bu noktaya geldim. Matematikte daha dnceden gormedigim ko-
nulari ilk kez 6grenirken én yargim olmuyor ama dnceden goriip yapamadigim ko-
nular olursa, onceden yapamadim simdi neyi degistirebilirim diyorum, bir on yargim
oluyor. Stfirdan 6grendigim bir matematik konusunda basta on yargim yok, basara-
bilirim diye diistiniiyorum evet.

022: Insanlar zor geliyor diyor ya, bana bulmaca gibi geliyor. Smava ¢alisirken de
Tiirkge falan ¢calistigim zamanlarda basim ne zaman agrisa ya da sikilsam biraz ma-
tematige donerdim, eglence olsun diye.

Goriildiigii gibi O3 6grencisi yiiksek diizeyde kaygi yasayan dgrencilerden bi-
risidir ve matematige ugragmayi tamamen biraktigini ifade etmektedir. 015 6g-
rencisinin ise matematige yonelik 6nyargisinin orta diizeyde oldugu anlasiliyor.
Matematigi hi¢ 6grenemeyecegini diisiinmiiyor, fakat mevcut bilgilerini gelistire-
meyecegine inantyor. 022 6grencisinin ise matematik ile ilgili hicbir 6nyarg1 yasa-
madigy, hatta matematigi cok eglenceli buldugu goriilityor.

Bu olumsuz distincelere karsilik, 6grencilerin énemli bir kisminin yiiksek
(f=12; %42,9) ya da orta diizeyde (f=11; %39,3) matematige yonelik 6zgiiven his-
setmeleri dikkat cekicidir. Matematige yonelik 6zgiiveninin yetersiz oldugunu dile
getirenlerin ise az sayida (f=5; %7,8) olduklar1 goriilmektedir. 019, O7 ve 026
ogrencilerinin bu konudaki goriisleri su sekildedir;

O19: Matematigi ilk égrendigimde iyi 6grendim. Bu yiizden iyi kullanabilirim.
Markette, simavlara girdigimde veya baska yerlerde matematigi iyi kullanabilirim.
Kendime ézgiivenim tam.

O7: Zor buldugum konular oluyor ama calisirsam, arastirirsam her sekilde basa-
rili olurum diyorum.

026: Kendimi matematige yatkin gérmiiyorum birincisi. Ikincisi altyapim hig
yok.
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Goriisler incelendiginde, O19 grencisinin alt yapisina giivendigi ve 6zgiive-
ninin tam oldugu, O7 égrencisinin orta diizeyde bir 6zgiivene sahip oldugu, 026
Ogrencisinin ise hi¢bir sekilde altyapisina giivenmedigi ve 6zgiiveninin hi¢ olma-
dig1 anlagilmaktadir.

Aragtirma kapsaminda elde edilen 6nemli bir bulgu ise 6grencilerin ¢ok bityiik
bir kisminin (f=24; %85,7) matematigi sevdiklerini dile getirmeleridir. Bu konuda
06, 020 ve O3 dgrencilerinin goriisleri 6rnek olarak verilebilir.

06: Ilkokuldan bu yana en sevdigim derslerden biridir. Daha ¢ok Tiirkge dersle-
rinden kagip matematik derslerine yogunlagmisimdir.

020: Matematik ilkokula basladigim zamandan beri en sevdigim derslerden bir
tanesi. Matematigi seviyorum, eglenceli buluyorum. Korkutucu veya sikict bulmuyo-
rum kesinlikle.

O3: Matematik agik¢asi benim icin hicbir sey ifade etmiyor hocam. 1. ve 2. sinifta
matematigim iyiydi ama ondan sonra bir kopma oldu ve bir daha da matematigi
toplayamadim.

Goriildiagh gibi 6grencilerdeki matematik sevgisi genelde kiigiik yaslardan ge-
liyor. Ancak O3 egitim hayatinin baglarinda matematigi sevdigini ileriki yillarinda
bu sevgisinin bittigini ifade ediyor.

Mantiksal alt kategorisinde veriler matematigin bolime katkisi, gerekliligi,
ginliik yasama katkis, islem becerisi, kisisel becerilere katkisi, matematiksel dii-
stinme becerisi, matematiksiz hayat ve 6zyeterlilik boyutlar: altinda ele alinmustir.
Matematigin bolime katkisi boyutu katki seviyesi ve katk: alani olmak tizere iki
alt boyutta incelenmistir. Aragtirmaya katilan 6grencilerin ¢ogunlugunun (f=13;
%46,4) matematigin bolimlerine katk: seviyesinin yiiksek oldugunu diisiindiik-
leri goriilmesine karsin bu konuda kararsiz olanlarin sayisi da az degildir (f=12;
%42,8). Ogrencilere matematigin béliimlerine hangi alanlarda katki sagladig so-
ruldugunda ¢ogunlukla (f=18; %64,3) programlama bilgisi yanit1 gelmistir. Bunun
yaninda fonksiyon bilgisi (f=8; %28,6) diyenler de vardir. Bu konuda O18 ve O8
ogrencilerinin gorisleri su sekildedir;

O18: Matematik ve boliimiimiin iliskisi inkdr edilemez. Bilgisayarin ilk amact he-
saplama iizerineydi. Ik yaptig1 is de hesaplamaydi. Uzaydaki hesaplamalar gibi ug-
ras gerektiren hesaplari aninda hesaplayacak bilgisayari iirettiler. Bir bilgisayarcinin
kesinlikle matematik bilgisi olmalidir. En azindan belli bir seviyeye kadar olmalidir.

O8: Béliimiimiin matematikle kesinlikle iliskisi var ¢iinkii biz kodlama goriiyo-
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ruz ve bu kodlamada yine farkl yollarla algoritmasini kuruyoruz programin ki ¢ogu
hesaplama matematik hesaplama islemleri de bu programlar iizerinden yapiliyor.
Bu yiizden matematikle oldukg¢a iliskisi var dedigim gibi programin algoritmasini
kurarken birkag ¢esit yol oluyor ve bu matematikte nasil problemi ¢oziiyorsak burada
da birkag yol kullanabiliyoruz.

Goriildiigii gibi BOTE 6grencileri matematigi béliimleri igin gerekli gérmek-
tedirler ve 6zellikle programlama ve kodlama mantiginin olusmasinda katki sagla-
digin1 ditginmektedirler.

Matematigin gerekliligi boyutunda ise Ogrencilerin neredeyse tamaminin
(f=27; %96,4) matematigin her konuda gerekli oldugunu diisiindiikleri, baz1 68-
rencilerin (f=8; %28,6) ise matematigi boliimleri icin gerekli gordiikleri goriilmek-
tedir. Bu konuda O5 ve 013 dgrencilerinin goriisleri drnek olarak verilebilir;

O5: Matematigin hayatimizda 6nemli bir yere sahip olmas: gereklidir diger ders-
lere nazaran. Matematigi hayatimizin her yerinde kullanabilecegimizden ve insanin
diistince yapisim gelistirebileceginden dolay: ¢ok yararli oldugunu diisiiniiyorum.

O13: Tabii ki. Olmazsa olmaz. Ozellikle bizim boliimiimiizde. Matematik kulla-
nilmayan alan yok zaten. Sosyal bilimlerde bile istatistiki hesaplamalarda matematik
gerekiyor.

Goriildiigii gibi BOTE 6grencileri matematigi cok gerekli ve 6nemli bir bilim dali
olarak gormektedirler.

Ogrenciler matematigin en ¢ok (f=18; %64,3) hesaplamalarda kullamldigim dii-
siinmektedirler. Bunun yanminda aligveriste (f=12; %42,9) ve hayatin her alaninda
(f=11; %39,2) kullamldigin: diisiinenlerin sayist da énemli diizeydedir. 026 ve O8
dgrencilerinin bu konudaki goriisleri su sekildedir;

026: Giinliik yasamimda, hesaplamalarda, en basitinden markette bile ¢ok ge-
rekli oluyor matematik. Kafamdan hesap yapmam gerekiyor...

08: Matematigi hesaplamalarimizda, harcamalarimizda kullaniyoruz. Otobiis
duraklarinda gidis saatlerini bile matematikle hesapliyoruz ashnda.

Goriisler incelendiginde, 6grencilerin matematigi giinliik yasamin 6énemli bir
pargas1 olan hesaplamalar ve aligveris i¢in vazgecilmez olarak gordiikleri anlagil-

maktadir.

Ogrencilerin biiyiik bir cogunlugu (f=17; %67,9) matematik islem becerilerini

https://doi.org/10.7822/omuefd.896873 d



JZAOR Mahir Biber, Sezer Kbse Biber

orta diizeyde gormektedir. Bunun yaninda yiiksek islem becerisine sahip oldugu-
nu disiinenler de vardir (f=8; %28,6). Matematigin hicbir konuda kendisine katki
saglamadigini diisiinen bir 6grenci ise gtkmamustir. Bu konuda 014 ve O22’nin
gortsleri su sekildedir;

O14: Cok iyi oldugumu sdyleyemem. Matematiksel islem yapma yetenegi olarak
ise kendimi orta seviye goriiyorum. Fakat yine bir tekrar yapmam gerek. Yani konu-
lar1 tekrar edince anlayabiliyorum. Matematiksel islem olarak yarida birakmam yani
hocam isterse devam ettirebilirim.

022: Cozdiigiim sorularin yiizde doksanini yapabilirim. Daha 6nce hig karsilas-
madigim bir soruya da yorum yapmaya ¢alisirim, ¢oziimiine gitmeye calisirim. Yani
islem becerimin yiiksek oldugunu diisiiniiyorum.

Goriildiigii gibi 6grencilerin matematik islemlerini yapma konusunda bir 6zgii-
vene sahip olduklari séylenebilir.

Ogrenciler matematigin en ¢ok (f=22; %78,6) diisiinme becerilerine katki sagla-
digim diistindiikleri, bunun yaminda farkl bakis agilarini (f=12; %42,8) ve problem
¢ozme becerilerini (f=11; %39,3) de gelistirdigine inandiklari goriilmektedir. 024 ve
016 dgrencilerinin bu konudaki goriisleri su sekildedir;

024: Matematik zihinsel olarak ani karar vermelerde ¢ok ise yariyor. Ben ¢iinkii
¢ogu kararlarimda hep arkadaglarima ve aileme danisirim ama bence matematik
bilgisi olursa insan kendi ayaklarinin iizerinde durabiliyor, kendi kararlarini kendisi
verebiliyor. Matematik, diistince yapisim gelistiriyor.

O16: Matematikle ugrasmak zekd oranmimi bana gére yiikseltiyor. Matematikle
ugrasirken bir yerden sonra bu IQ testleri sorularinda biraz gelisim sagliyor insan.
Matematik 6grenirken de sanki boyle kafam calismis gibi oluyor. Hayatimiz ile prob-
lem ¢ozme becerisi iliskilidir bence ¢iinkii bir kere 1Q nu yiikseltiyor bu da diisiinme
becerilerini arttiriyor.

Ogrenciler matematigin dzellikle diisiince yapilarini gelistirdigini ve bu sayede
analitik diigiinme, mantiksal diistinme, problem ¢6zme gibi becerilerine 6nemli
katkilar sagladigina inandiklarini dile getirmislerdir.

Arastirmaya katilan BOTE 6grencilerinin énemli bir kismi (f=13; %46,4) ma-
tematiksel diigiinme becerisinin orta diizeyde oldugunu disiinmektedir. Bunun
yaninda yiiksek (f=8; %28,6) ya da diisiik diizeyde (f=7; %25) matematiksel diigiin-
me becerisine sahip oldugunu diisiinenler de vardir. 022, 020 ve 026 dgrencileri-
nin gorisleri 6rnek olarak verilebilir;
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022: Matematiksel diisiinme konusunda kendimi belli diizeye kadar yeterli bulu-
yorum. Hani ¢ok ¢ok iyi yapabiliyorum diyebilir miyim, diyemem. Ama su an bulun-
dugum konuma gore gayet iyi yapabildigimi diisiiniiyorum. Cevremde karsilastigim
bazi olaylar: matematiksel bakis agisiyla yorumlayabiliyorum evet.

020: Matematiksel olarak diisiindiigiime gercekten cok inantyorum. Cevremdeki
olaylarda matematiksel olarak diisiinebiliyorum. Asir1 hayalperest bir insanim direk
kafamda bir kapr agilirken cember canlanabiliyor.

026: Matematiksel diisiinmede kendime giivenemiyorum. Ciinkii ben séyleyim,
mesela hocalarin gosterdigi bir yolu kafama koyuyorum siirekli oradan gitmeye ¢ali-
styorum kendim diisiinemiyorum. Bence benim sikintim bu yani. Siirekli ezbere da-
yali bir seyler yapmaya ¢alisiyorum.

Goriildiigii gibi arastirmaya katilan 6grencilerin icerisinde matematiksel diistin-
me becerisine sahip oldugunu ve cevresindeki olaylar: bu diisiince tarziyla yorum-
layabildigini diisiinenler vardir. Bunun yaminda O26 6grencisi gibi matematiksel
diistinme konusunda kendisini ¢ok yetersiz goren ve ezberci sistemin kendisini korelt-
tigine inanan Ogrenciler de bulunmaktadir.

Ogrencilere matematigin olmadig1 bir hayat: tercih edip etmedikleri soruldugun-
da ogrencilerin cogunlugu (f=17; %60,7) boyle bir seyin diisiiniilemeyecegini belirt-
miglerdir. Bunun yanmnda fikir belirtmek istemeyen Ogrenciler de olmustur (f=11;
%39,3). Boyle bir seyin diistiniilemeyecegini soyleyen dgrencilerin onemli bir kismi
(f=12; %70,6) matematiksiz bir hayatin kendisini mutlu etmeyecegini de ifade etmis-
tir. 026, 018 ve O21 6grencilerinin bu konudaki goriisleri su sekildedir;

026: Matematik olmazsa ¢ok sey degisir. En basitinden bilgisayar programlar:
degisir. Insanlarin hayatlar: degisir, diizen olmaz, plan olmaz. Say: olmayacak bir
kere. Planl bir sey olmaz diye diisiiniiyorum.

O18: Matematik olmamas: demek hayatimizda sayilarin olmamast demek. Sayi-
larla basladi matematik. Sifiri bulunmasiyla. Bence matematik olmasayd: bu kadar
gelisemezdi hayat. Yoklugu sifirla belirtiyoruz. Hayat bile sayilarla basladi. Mate-
matik olmasa bilgisayar olmazd: bilgisayar olmasa teknoloji olmazdi. Matematik
olmazsa ismi baska bir sey olacakti ama hayatimizda olacakt:.

O21: Mutlu olmazdim. Ben seviyorum matematigi. Gelismezdi bilgisayar bile
matematik, rakam her sey matematik. En temeli fizigin bile matematik.

Gortldiagt gibi ogrenciler matematigi teknolojinin ve dolayisiyla toplumsal
yagamin gelismesinin 6nemli bir parcasi olarak goriiyorlar.
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Ogrencilerin matematik derslerine yonelik goriigleri kapsaminda ulagilan alt
kategoriler, boyutlar ve kodlar ile her bir koda yonelik verilen yanitlarin frekanslari
ve ylizdeleri Tablo 3’te sunulmaktadir;

Tablo 3. Matematik Derslerine Yonelik Goriisler Kategorisine Yonelik Elde Edilen
Bulgular

Alt Kategori Boyut Kod Frekans | Yiizde (%)
(f)
Yiiksek 2 7,1
Basar1 Orta 1 3,6
Digitk 6 21,4
Yeterli 14 50,0
Ders Kredisi
Artirilmali 12 42,9
Orta Diizeyde 3 10,7
Lisede Kapsam Yeterli 10 35,7
eterli ,
Alinan Dersler P
Yetersiz 15 53,6
Yiiksek 10 35,7
Katki Orta Diizeyde 4 14,3
Yetersiz 14 50,0
Universiteye Yeterli 1 3,6
Hazirlama Yetersiz 8 28,6
Artirilmali 13 46,4
Ders Kredisi Azaltilmal 2 7,2
Yeterli 13 46,4
. Daraltilmal 4 14,3
Universitede Alinan — -
Kapsam Genisletilmeli 13 46,4
Dersler
Yeterli 11 39,3
Yiiksek 12 42,9
Katka Orta Diizeyde 7 25,0
Diisiik 3 10,7

Tablo 3 incelendiginde, 6grencilerin matematik derslerine yonelik goriisleri li-
sede ve tiniversitede alinan dersler olarak iki alt kategoride ele alinmistir. Lisede
alman dersler basari, ders kredisi, kapsam, katk: ve iiniversiteye hazirlama boyut-
larinda, tiniversitede alman dersler ise ders kredisi, kapsam ve katki boyutlarinda
incelenmistir. Ogrencilerin bazilar1 (f=6; %21,4) lisede aldiklar1 matematik dersle-
rinde bagarilarinin diisiik diizeyde oldugunu ifade etmislerdir. Bu konuda 026 ve
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010 dgrencilerinin goriisleri su sekildedir;

026: Lisede matematik dersi yoktu. Vardi, bostu yani. Hi¢ dolu bir ders isledigimizi
hatirlamiyorum ve sinavdaki sorularimizin cevaplari bize veriliyordu yani, biz o ce-
vaplari ezberleyip sinava giriyorduk.

O10: Limit tiirev integral lisede verildi ama sadece formiiller vard: hi¢ agiklanamads
bu nedenle hi¢ kafamda canlandiramadim.

Goriisler incelendiginde, 6grencilerin lisedeki basarisizliklarini derslerin bos geg-
mesine ya da konularin etkili yontemlerle verilmemesine bagladiklar1 gortilmek-
tedir.

Ogrencilerden lisedeki matematik derslerinin haftalik siirelerini degerlendirmeleri
istendiginde yarisinin (f=14; %50) bu siireleri yeterli bulduklari, 6nemli bir kismi-
nin (f=12; %42,9) ise artirilmasi gerektigini diisiindiikleri goriilmektedir. O8 ve
025 dgrencilerinin bu konudaki gériisleri 6rnek olarak verilebilir;

08: Matematik derslerimiz yeterliydi sadece bizim meslek derslerimiz fazla oldugu
icin dezavantaj oluyordu.

025: Lisede kredi yok ama ders saati var yani séyle sonucta bir ayrim var sayisal esit
agirlik bir ayrim var buna gore ders saatleri diizenlenmeli bence. Normalde mesela
esit agirlik boliimii matematigi 5 saat goriiyorsa sayisal boliim 8-10 saat gorebilir.

08 matematik derslerinin siiresini yeterli buluyorken, 025 alana gore derslerin agir-
Liklandirilmasimi uygun bulmaktadir.

Ogrenciler lisede aldiklar1 matematik derslerini kapsam bakimindan degerlendir-
diklerinde ise biiyiik bir béliimiiniin (f=15; %53,6) yetersiz buldugu, buna kargilik
yeterli bulanlarin sayisinin da énemli diizeyde (f=10; %35,7) oldugu goériilmekte-
dir. 06 ve O8 dgrencileri bu konuda su goriisleri belirtmislerdir;

06: Lisede aldigim matematigin yeterli oldugunu diisimmiiyorum. Ciinkii ben devlet
okullarinda okudum. Mevcut sayisi ¢ok oldugundan ozellikle kendimi gerceklestire-
medim. Lise 2den sonra hi¢c matematik gormedik.

08: Okudugum okullar bence matematik agisindan iyiydi. Ciinkii bize ilkokulda za-
ten matematigi Ogretmenimiz sevdirmisti. O zamanlar matematigim iyiydi ve gerekli
bilgiyi aldigimi diisiintiyorum. Lisede de benim okulum hem meslek hem de Ana-
dolu teknik oldugu icin hani bizde konular eksilmedi sadece bizim dezavantajimiz
biz giinde 10 saat ders goriiyorduk ve bizim meslek derslerimiz ¢ok oldugu icin bu
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derslere kendimizi fazla veremiyorduk. Yoksa biitiin konular veriliyordu eksik yoktu.

06 ve 08 liseyi farkli okul tiplerinde okumus iki 6grenci olmalarina karsin ikisinin
de sisteme yonelik elestirileri oldugu goriilityor. Devlet okulunda okuyan 6grenci
hem siniflarin kalabalik olmasindan hem de derslerin diizgiin yapilmamasindan
sikayetci oluyor. Mesleki ve Teknik Anadolu Lisesinde okuyan 6grenci ise kapsam
konusunda sikayet¢i olmamasina karsin yine sistemin etkisiyle yeterli verimi ala-
madigini ifade ediyor.

Ogrencilerin yarisi (f=14; %50) lisede aldiklar1 matematik derslerinin kendile-
rine katkisini yetersiz bulmaktadir. Buna karsilik, derslerden yiiksek verim aldigini
diisiinenlerin sayis1 da az degildir (f=10; %35,7). Bu konuda O5 ve O7'nin gériisleri
su sekildedir;

05: Agik konusmak gerekirse hayata hazirlamaya dair gordiigiim matematik cok
yararl bir sistem degildi. Bize daha ¢ok bir sorunu kisa yoldan pratik sekilde ¢ozme-
miz gerektigini bize matematigin temel diizeyini gosterdiklerini diisiintiyorum. Ayni
sekilde ortaokul ve lisede de oyleydi. Lisede daha ¢ok baskindi. Bir an énce pratik
yoldan sorunu ¢ozmeye dayali belli bash kaliplar halinde ki tiniversiteye geldigimde
bunun boyle olmadigim goriiyorsunuz. Ciinkii artik belli bash sorunlarla karsilastigi-
nizda o kaliplarla bu isleri ¢6zemediginizi fark ediyorsunuz. Bunun igin ister istemez
kendinize yeni farkli yontemler farkl diisiince yapilar: gelistirmeye bashyorsunuz.
Bundan dolay: da ben agik¢ast ortaokul ve lise hayatimizda ezberden ziyade bazi
seylerin mantigini bazi seylerin ne sekilde ¢ozebilecegimin mantiginin 6gretilmesini
isterdim.

O7: Ben Anadolu Lisesinden geldim. Universite stnavim ve su anki derslerim igin lise
bana kesinlikle bir matematik alt yapis: olusturdu. Su an KPSS’ye hazirlaniyorum
gelecek sene icin ve matematigimi yeterli goriiyorum.

Bu iki 6grencinin agiklamalarindan tilkemizde farkli okul tiirleri arasinda egi-
timsel agidan ciddi farkliliklar oldugu, ezberci egitimin anlamli 6grenmenin 6niin-
deki ciddi engellerden biri oldugu ve bu durumun 6grencilerin basarilarina ve ba-
kis agilarina yansidigi anlagilmaktadir.

Bazi 6grenciler lisede aldiklar1 matematik derslerini tiniversiteye hazirlama
diizeyine gore de degerlendirmislerdir. Bu 6grenciler gogunlukla (f=8; %28,6) lise-
de aldiklar1 matematik derslerinin kendilerini {iniversiteye hazirlama konusunda
yetersiz kaldigini ifade etmislerdir. O26’nin bu konudaki gériigleri su sekildedir;

026: Lisede aldigim dersler beni iiniversiteye asla hazirlamad. Bu konuda mutlaka
hocalarin bilinglendirilmesi gerekir. Ciinkii orada tiniversiteye hazirlamilmas: gere-
kirken 6grenciler bog birakiliyor. Tamam biz de ¢ok hocalara israr etmedik ders anla-
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tin falan diye ama biz o bilingte degiliz, kii¢iigiiz. Bunun sebebinin lisenin yapisindan
oldugunu diisiiniiyorum. Ciinkii yeterli bilingte degildi liseler.

Goriildiigii gibi 026 bir meslek lisesi mezunu olarak bu okul tiplerinde isle-
yisin ve bakis agisinin tiniversiteye 6grenci hazirlama bazinda yeterli olmadigini
distindiigtint ifade etmistir.

Universitede alinan dersler alt kategorisinde ise dgrencilerin goriisleri ders
kredisi, kapsam ve katki boyutlarinda ele alinmistir. Ogrencilerden iiniversitede
aldiklar1 matematik derslerinin kredilerini degerlendirmeleri istendiginde 6nemli
bir kismi (f=13; %46,4) yeterli oldugunu ifade ederken, 6nemli bir kismi (f=13;
%46,4) ise artirilmasi gerektigini belirtmistir. Bu konuda 022 ve 015 égrencileri-
nin gorisleri 6rnek olarak verilebilir;

022: Ders kredisi yeterli ama séyle, ders siiresi ¢ok uzun ve ders tek bir giinde verildi-
§i icin bir siire sonra tamamen kopuluyor dersten. Ben bile dersi ¢ok sevdigim halde
dersin sonlarina dogru béyle bir zihinsel yorgunluk olur ya, dinlersin ama beynin
almaz. En azindan ders iki giine béliinseydi daha rahat edebilirdi 6grenciler.

O15: Matematik ders saatlerinin arttirilmast gerektigini diisiiniiyorum. Ciinkii bii-
yiik bir basarisizlik varsa ortada daha fazla tizerine diisiilmeli. Bu siire zarfinda
bunu anlamak zorundasiniz demek bana ¢ok mantikli gelmiyor, demek ki yeterli gel-
miyor bu saatler ve daha fazla iizerinde durulmas: gerekiyor.

022 ders kredisini yeterli bulmasina karsin derslerin planlanmasinin dogru yapilima-
digint ve bu durumun verimliligi diisiirdiigiinii ifade etmistir. Buna karsihik, O15 ise
boliimiiniin matematikte basarisiz oldugunu diisiindiigiinii ifade ederek ders saatle-
rinin yeterli gelmedigini belirtmistir.

Derslerin kapsami boyutunda en ¢ok (f=13; %46,4) kapsamin genisletilmesi-
ne dair goriisler gelmistir. Bunun yaninda kapsami yeterli bulan 6grenci sayis1 da
(f=11; %39,3) az degildir. Bu konuda 02, 06 ve 026 6grencilerinin goriisleri su
sekildedir;

O2: Sanki biraz da problemler olsa istenilenler, verilenler, ¢oziim... Orada bir sirala-
ma yapabilse. Ciinkii algoritma konusu var bir de. En basitten en zora gidebilmesi
icin. Taban aritmetigi de giizel ashnda. Onu ag temelleri dersinde de kullaniyoruz.
Biz kodlama yaparken bilgisayar harf sisteminde 1 ve 0’lar ile yapiyoruz. Bu da bir
yerde taban aritmetigine giriyor. Onluk say1 sistemi. Onermeler konusu aslinda giizel
ve kolay bir konu. Ama sayilar olmayinca sadece p ve q olunca égrenciler korkuyor.
Matematik dilini de bilmiyor. Ise ancak ve ancak gibi.
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0O6: Matematik diizeyi yeterli. Ama mantik diizeyinin yeterli olmadigim diisiiniiyo-
rum. Yani mantik agisindan da gelistirilebilir. Mantik derken konu olarak degil ma-
tematigin anlami agisindan. Matematigin giinliik hayatta kullanimi icin. Ben mate-
matik dersinde; dlgme dersinde standart sapmayla ilgili hesaplar gordiim. Istatistik
dersi gortiyorum bu donem yine ayni konu ¢ikti. Bilgisayar iizerinden goriiyoruz.
Sayle bir sey olabilir bunlar ilk basta matematikte disiplinler arasu iliskileri birlestirip
ilerde bunlar1 goreceksiniz bunlarda su ise yarar denilebilirdi.

026: Aslinda icerik benim bekledigim gibiydi. Ben zaten bu boliime gelmeden dnce
arastirdim biraz internetten baktim, su su konular daha agirlikly islenir, su icerikler
verilir diye arkadagslarimla arastirdik ve onlar islendi zaten. Bekledigim gibiydi, bana
lazim olan konular. Bence sayilardan fonksiyonlara kadar isledigimiz her kisim ge-
rekliydi. Grafikler cok onemliydi bence. Bastan sona kadar isledigimiz konular birbi-
riyle iliskili oldugu icin bana hi¢ gereksiz gelmedi.

Gortildiagt gibi 6grencilerin dersin igeriginin genisletilmesine dair dnemli
agiklamalar1 olmustur. Ogrenciler igerigin genisletilmesine dair énerilerini sebep-
leriyle ifade etmiglerdir. Bunun yaninda, O26 6grencisi ise igerigi yeterli buldugu-
nu ifade etmistir.

Ogrencilerin énemli bir kismi (f=12; %42,9) aldiklar1 matematik derslerinin
kendilerine katkisinin yiiksek oldugunu ifade etmistir. Bunun yaninda, katkinin
orta diizeyde (f=7; %25) oldugunu diisiinenler de olmustur. 016 ve O13 $grencile-
rinin bu konudaki goriisleri su sekildedir;

O16: Matematik dersinin bana katkist bazi bilmedigim fonksiyon konulari vard:
onlari 6grendim. Mantik konusunu bilmiyordum ama 0grendikten sonra zaten ba-
sit oldugunu gordiim. Ama ilk gordiigiim zaman tamamen bir belirsizlik yasadim.
Orada biraz zorlanmistim. Bir de fonksiyonlarda isaret ve tam deger fonksiyonlari
yeni 6grenmistim. Onlarda biraz zorlanmistim. Ama en ¢ok fonksiyonlar konusunda
diistinmeme katkist oldu matematigin.

O13: Matematik 1 konular: zaten iiniversiteye hazirlanirken gérdiigiim konulard:
fazla seyler kattigini diisiinmiiyorum ama matematik 2de gordiigiim konular daha
once gormedigim seylerdi. Ozellikle trigonometri. Katki sagladigim diisiiniiyorum.

Ogrenciler genelde derslerden katki aldiklarini diisiinseler de bu katkinin say1-
lar, fonksiyonlar gibi konular1 iceren Matematik 1'den ziyade limit, tiirev, integral
konularini iceren Matematik 2'de oldugunu ifade ediyorlar.

Ogrencilerin BOTE ile matematik iliskisine yonelik goriisleri kapsaminda ula-
silan alt kategoriler, boyutlar ve kodlar ile her bir koda yonelik verilen yanitlarin
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frekanslari ve ytizdeleri ise Tablo 4’te sunulmaktadir;

Tablo 4. BOTE ile Matematik iliskisine Yonelik Goriisler Kategorisine iliskin Elde
Edilen Bulgular

Alt Kategori Boyut Kodlar Frekans [ Yiizde
(f) (%)
Yiksek 20 71,4
Katki Seviyesi
Diustik 8 28,6
Akademik Kariyere Ogretmenlik 10 35,7
Katka i¢in
Katki Alanlar1 [—
Ozel 10 35,7
Sektor i¢in
Gerekli 26 92,9
Boliim i¢in
Gereksiz 2 7,1
Gereklilik
Gerekli 13 46,4
Meslek icin
Gereksiz 2 7,1
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Diizey Yeterli 2 7,1
Yetersiz 12 429
Meslek Akademisyen 4 14,3
Tercihi
Grafik 1 3,6
Tasarimcisi
Oyun 2 7,1
Tasarimcist
Ogretmen 12 42,9
. . . Programlamaci 4 14,3
Ogrenci Profili -
Farkl: bir alan 5 17,9
Mezun Anadolu lisesi 7 25,0
Olunan
Lise Tiirii
Diiz lise 4 14,3
Meslek lisesi 17 60,7
Tercih Uygun 0 0
kosullar1
Fikrim yok 19 67,9
Uygun Degil 9 32,1

Ogrencilerin bu kategorideki goriisleri akademik kariyere katki, gereklilik ve
ogrenci profili alt kategorilerinde ele alinmustir. Akademik kariyere katki alt kate-
gorisinde 6grencilerin gorigleri katki seviyesi ve katki alanlar1 boyutlarinda deger-
lendirilmistir. Katki seviyesi boyutunda 6grencilerin biiyiik bir kismi (f=20; %71,4)
matematigin akademik kariyerlerine yiiksek diizeyde katkis1 olacagini, bazi 6gren-
ciler (f=8; %28,6) ise diisiik katkis1 olacagini ifade etmislerdir. Ogrenciler matema-
tigin akademik kariyerlerine katkisini 6gretmenlik i¢in ve 6gretmenlik disinda bir
meslek i¢in farkli yorumlamiglardir. Buna gore matematigin akademik kariyerle-
rine katkisini 6gretmenlik ve programlama alanlarinda degerlendirmislerdir. Bu
konuda 6grencilerin goriisleri incelendiginde, bazilarinin (f=10; %35,7) 6gretmen
olmalar1 durumunda katk: saglayacagini, bazilarinin (f=10; %35,7) ise 6gretmen-
lik distinmemeleri durumunda programlama i¢in matematigin gerekli olacagini
diisiindiikleri goriilmektedir. Bu konuda 019 ve O6 6grencilerinin goriisleri su
sekildedir;

019: Ogretmen oldugumda matematik bana gerekecek. Iyi 6gretmen olmak
i¢cin matematik gereklidir. Matematik ve bilgisayar birbiriyle alakalidir. Her ikisini
de bilmeliyiz.
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06: Bir matematik problemini ¢6zmenin birden fazla yolu vardir. Bizim BOTE
programlama tizerine ve programlamada boyle. Bir ¢6ziime giderken birden fazla
yol var bizdeki dongiiler islemler kosullar vesaire bunlarin hepsi matematikle ala-
kali. Mesela bir “for dongiisti” baslangi¢ belli bitis belli ama ayni zamanda bir “whi-
le dongtisit” de var. Bu da matematigin farkli bir boyutu. Bu yiizden bence gerekli.

Goriislerden anlagildig1 gibi BOTE 6grencileri matematigin hem 6gretmenlik
yapmalar1 durumunda hem de 6zel sektor diistinmeleri durumunda akademik ka-
riyerlerine katki saglayacagini diistinmektedirler.

Gereklilik alt kategorisinde ise 6grencilerin goriisleri bolim i¢in ve meslek i¢in
boyutlarinda ele alinmugtir. Ogrencilerin tamamina yakini (f=26; %92,9) matema-
tigin boliimleri i¢in gerekli oldugunu, 6nemli bir kismi ise (f=13, %46,4) meslek
icin gerekli oldugunu ifade etmislerdir. Bu konuda 026 ve O5 égrencilerinin go-
rigleri su sekildedir;

026: Bizim béliimiimiizde kod yazmamiz gerekiyor. Bilgisayar 6gretmenligi
sonugta. Siirekli kod ve bilgisayar iizerinden ilerliyoruz. Zaten bilgisayarin manti-
¢1 0 1 mantig1, matematik tizerine. Biz kodlar1 yazarken hesaplamalarimiz oluyor,
dongiilerimiz oluyor. Mesela iglemler oluyor, sorunun cevabini bulabilmek i¢in
once bir iglem yapmamiz gerekiyor ki kodu yazabilelim. Bu da matematik bilgisine
dayaniyor.

O5: Hatta kendi meslegimden ziyade diger mesleklerle de iliskili oldugunu
diisiinityorum. Ozellikle 6gretmen veya programlama adi altinda bir meslek bir
gelecek diisiinen insanlarin matematiksel islemlere yaklagimlar: olsun matematik-
sel diisiinme olsun bir soruna yaklagimi tarzinda ciddi anlamda 6nemli oldugunu
diistiniyorum. Benim gelecegim i¢inde olduk¢a 6nemli oldugunu diistintiyorum.

Gortldigh gibi 6grenciler matematigin hem boliimlerinde hem de meslekle-
rinde kendilerine 6nemli katk: saglayacagini diisiiniiyorlar.

Ogrenci profili alt kategorisinde ise 6grencilerin goriisleri diizey, meslek terci-
hi, mezun olunan lise tiirii ve tercih kogullar1 boyutlarinda ele alinmustir. Ogrenci-
lerin 6nemli bir kism1 (f=12; %42,9) matematik diizeylerinin boliimleri igin yeterli
olmadigini belirtmislerdir. Bu konuda O3’iin gériigleri 6rnek olarak verilebilir.

0O3: Derslerin bana katki saglamamasi konusu 6gretim iiyesinden kaynaklanan
bir problem degil tamamen benden kaynaklanan ve benim yetersiz kalmamdan
dolay1 olan bir problem. Temelim olmadigindan basaramayacagimi anlayip bir
stire sonra da biraktim. Siniftaki arkadaglarimda benimle ayni seviyede diyebiliriz.
Smifimiza 50 kisi desek sadece 10-15 kisi iist seviye diyebiliriz. Digerleri de benim
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seviyemde. Baktigimizda sistemde bir problem oldugunu gosteriyor.

Goriildiigii gibi O3 6grencisi kendisi ve béliimiindeki 6grencilerin biiyiik bir
kisminin matematik diizeylerinin yetersiz oldugunu ifade ederek, boliimiin 6gren-
ci kabul kosullarinin hatali oldugunu ifade etmektedir.

Ogrencilerin meslek tercihleri incelendiginde ise énemli bir kisminin (f=12;
%42,9) mezuniyet programlarina uygun olarak 6gretmenligi tercih edecekleri go-
rilmektedir. Fakat meslek tercihi konusunda net goriislere sahip olmadiklar: da
anlagilmaktadir. Bu konuda 027, 019 ve O4 6grencilerinin goriisleri drnek olarak
verilebilir;

027: Evet 6gretmenlik istiyorum. Ben zaten soyle yani bir iiniversite daha olur-
sa matematikten ya da fen bilimlerinden fen 6gretmenliginden deneyecegim.

019: Ben iki meslek sahibi olmak istiyorum. Buradan mezun olunca kesin ola-
rak 6gretmen oluyorsun ama bilgisayar konusunda kendimi gelistirirsem farkls is-
lerde caligacagim. Bu olmazsa 6gretmenlik de yaparim.

04: Mezun oldugumda égretmen olmak istemiyorum, yazilimci da olmak is-
temiyorum. Ozel sektérde calismay diisiiniiyorum. Asil amacim kendi isimi yap-
mak, bir sirket kurmak. E-ticaret alaninda.

Goriislerden de anlasildig1 gibi BOTE &égrencilerinin meslek tercihi konusunda
net goriisleri bulunmamaktadir. Ogrencilerin 6gretmenlik ve 6zel sektor tercihi
arasinda ikilem yagadiklar1 anlasilmaktadir.

BOTE &grencilerinin matematige bakis agilari mezun olduklar: lise tiiriine
gore de degerlendirildigi i¢in hangi lise tiirtinden mezun olduklar1 6grencilere
sorulmustur. Ogrencilerin biiyiik bir kisminin (f=17; %60,7) meslek lisesi ¢ikish
olduklar1 goriilmistiir. Anadolu lisesi (f=7; %25) ve diiz lise mezunlariin (f=4;
%14,3) ise azinlikta olduklar1 anlagilmaktadir.

Ogrencilerin BOTEnin tercih kogullarina iligkin goriigleri alindiginda ise
onemli bir kisminin (f=19; %67,9) bu konuda fikir belirtmedigi, bazi 6grencilerin
(f=9; %32,1) ise tercih kogullarini uygun bulmadig goriilmektedir. Ozellikle tercih
kosullarini uygun ve yeterli bulan herhangi bir 6grencinin olmamasi dikkat ¢eki-
cidir. 011 ve 024 dgrencilerinin bu konudaki gériisleri 6rnek olarak verilebilir;

O11: Sistemin sikintisi var. {lk iki sayfay1 ¢6ziin giriyorsunuz bu boliime zaten.
flk iki sayfa 8. Simif hatta daha diisiik seviye kesirli islemler var, biraz fen biraz
Tiirkge ¢oziin giriyorsunuz.
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024: Bu sekilde bir matematik egitimi alip BOTE’ye gelmek dogru degil. Bu
sorunun ¢oziilmesi icin 6grencilerin daha ¢ok filtrelenmesi gerekirdi. Universite
hayatimda matematik konusunda ¢ok sikint1 yasayacagimi diigtintiyorum.

Goriildiigii gibi 6grenciler BOTE'nin 6grenci alim sistemini uygun gérmemek-
tedirler. Ozellikle liseden getirdikleri matematik diizeylerinin bu béliim igin yeterli
olmadigini ve bolimiin 6grenci alirken bu duruma dikkat etmesi gerektigini ifade
etmislerdir.

TARTISMA, SONUC VE ONERILER

Bu aragtirmada Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii 6grencile-
rinin matematige bakis acilarini ortaya koymak icin nitel arastirma tekniklerinden
goriigmeye dayanan bir ¢aligma yapilmistir. Aragtirma kapsaminda ulasilan ilk so-
nug 6grencilerin 6nemli bir kisminin matematigi sevmesine ragmen matematik-
ten korktuklar1 geklindedir. Ogrenciler bu korkunun sebeplerini agirlikli olarak
ozgiiven ve altyapi eksikligine baglamaktadirlar. Buna kargilik, 6grencilerin 6nemli
bir kisminin matematigi gerekli bir ders olarak gérmeleri de dikkat ¢ekicidir. Bu
sonug 0grencilerin matematigi boliimleri ve akademik kariyerleri i¢in gerekli bir
ders olarak gormeleri nedeniyle matematigi sevmeye calistiklarini, fakat altyapi ek-
siklikleri nedeniyle derslerde basarisiz olmalarinin bir sonucu olarak matematige
yonelik 6zgtiven eksikligi ve kayg: yasadiklarini ortaya koymaktadir. Matematik
derslerindeki diisitk bagarinin matematik kaygisi ve korkusuna neden olabilecegini
gosteren pek ¢ok arastirma sonucu bulunmaktadir (Dursun ve Bindak, 2011; Ho
ve digerleri, 2000; Ma ve Xu, 2004; Norwood, 1994; Peker ve Sentiirk, 2012). Bu-
nun yaninda, 6grencilerde goriilen bu kayginin gecmis yasantilarindan ve 6gren-
me kademelerinden geldigi de agiktir. Bu durumu destekleyen arastirma sonuglari
da bulunmaktadir (Brown ve digerleri, 2008; Cornell, 1999; Uusimaki ve Nason,
2004).

Ogrenciler matematigin béliimlerine katkisinin yiiksek oldugunu diisiinmek-
te, bu katkinin en fazla programlama derslerine ve programlama bilgisine yonelik
oldugunu ifade etmektedirler. Cevahir ve Ozdemir (2017) tarafindan yapilan bir
aragtirmanin sonuglarina gore de aritmetiksel, matematiksel ve analitik diigiinme
becerilerindeki yetersizlik programlama 6gretimini zorlastirmaktadir. Gomes ve
Mendes (2007) de bu goriisii desteklemektedir.

Ogrencilerin matematigi her konuda gerekli gordiikleri, béliimleri igin de
onemli oldugunu diisiindiikleri gorilmektedir. Bunun yaninda 6grenciler mate-
matigi giinliik hayatlarinin da 6nemli bir pargasi olarak gormektedirler. Matema-
tigi ginliik hayatlarinda 6zellikle hesaplamalarda ve aligveriste kullandiklarin: dile
getirmislerdir. Bu goriis Lee (2012) ile Ozgeldi ve Osmanoglu (2017) tarafindan
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yapilan ¢aligmalarin sonuglari ile 6rtismektedir.

Ogrencilerin tamam1 matematigin kendilerine katki sagladigini diigiinmekte-
dirler. Bu katkinin ise ¢ogunlukla diisiinme becerilerinde oldugunu ifade etmisler-
dir. Matematigin tst diizey disiinme becerilerine katki sagladigini gosteren ve 6g-
rencilerin goriislerini destekleyen arastirma sonuglarina ulasilmistir (Aizikovitsh
ve Amit, 2010; Firdaus, Kailani, Bakar ve Bakry, 2015). Bunun yaninda farkli bakis
acisina sahip olma ve problem ¢6zme becerilerine de matematigin ciddi katkilar
oldugunu diisinmektedirler. Ersoy (2003) matematigin problem ¢6zme becerisi
kazandirmast ile bireyin gelisimine st diizey katkilar sagladigini belirtmistir. Bay-
kul (2020) matematigin giinliik hayatimizda kargilastigimiz problemlere ¢6zim
tretmemizi saglayan bir ara¢ oldugunu ifade etmistir. Altun (2015) ise matema-
tigin bireye problem ¢6zmeyi 6gretmek ve ¢evresindeki olaylar1 problem ¢6zme
yaklagimu i¢inde ele alan bir diistinme bigimi kazandirmak gibi bir amaci oldugunu
belirtmistir. Aydogdu ve Ayaz (2008) da yaptiklar1 ¢alismanin sonucunda 6zellikle
aritmetik islemlerde eksikleri olan 6grencilerin problem ¢6zme konusunda istekli
olmadiklari ve bagarisiz olduklarini ifade etmiglerdir. Bu sonuglar da 6grencilerin
matematigin problem ¢6zme becerilerine katkisina yonelik goriislerini destekler
niteliktedir.

Matematiksel diisiinme ve matematiksel iglemler yapma konusunda 6grencile-
rin genellikle kendilerini orta diizeyde gordiikleri, kendisini yeterli gorenlerin de
bulundugu gorilmistiir. Bu durumun sayisal alandan 6grenci alan ve matematikle
birebir iligkili bir boliim i¢in pek yeterli olmadig: diistintilmektedir. Bunun yanin-
da BOTE béliimiinii tercih eden 6grencilerin énemli bir kismi meslek liselerin-
den gelmektedir. Korkmaz (2015) iilkemizde 6grencilerin genellikle hedefledikleri
universiteyi kazanabilmek amaciyla meslek liselerinden ziyade diger lise tiirlerini
tercih ettiklerini, cogunlukla diistik profildeki 6grencilerin meslek liselerine gel-
diklerini ifade etmistir. Elde edilen sonucun bu durumun bir yansimasi olabilecegi
agiktir. Yesildere Imre ve Tiirniiklii (2007) matematiksel diisiinmenin iist diizey
diistinme becerilerini igerdigini ifade etmislerdir. Davis ve digerleri (1981) iist dii-
zey diigiinme becerilerinin Bloom taksonomisinin analiz, sentez ve degerlendirme
basamaklarinda gerceklesecegini belirtmistir. Arastirmaya katilan Ogrencilerin
matematige yonelik kaygilarinin ve 6zgiivenlerinin yiiksek olmasi, ayrica mate-
matik alt yapilariin yetersiz oldugunu distinmeleri matematikte bu basamaklara
yeterince ulasamadiklarini ve dolayisiyla matematiksel diigiinmeyi saglayacak tist
diizey diisinme becerilerinin yeterli diizeyde olmadigini gostermektedir.

Ogrencilerin matematiksiz bir hayat1 diisiiniilemez gérmeleri ve béyle bir haya-
tin kendilerini mutlu etmeyecegini ifade etmeleri de 6nemli bir sonuctur. Bu sonug
BOTE 6grencilerinin matematikte kendilerini yetersiz gormelerine ya da olumsuz
duyussal davranislar sergilemelerine karsin matematige yonelik olumlu bir bakis

OMU EFD, 2021, Cilt 40, Sayi 2, Sayfa 689-762



Bilgisayar ve Ogretim Teknolojileri EGitimi Bolimi Ogrencilerinin..

acis1 icinde olduklarini ve matematigin 6nemine inandiklarini gostermektedir.

Ogrenciler lisede aldiklar1 matematik derslerinin kendilerine yeterince katki
saglamadigini distinmektedirler ve 6zellikle tiniversiteye hazirlama konusunda
yetersiz kaldigini ifade etmektedirler. Bu 6grenciler lisede kendilerine verilen ma-
tematik icerigini de yetersiz bulduklarini belirterek ders kredilerinin artirilmasi
gerektigini diisiinmektedirler. Ogrencilerin lisede aldiklar1 matematik derslerine
yonelik olumsuz goriislerini 6gretmen yetersizliklerine, 6gretmenlerin bakis agi-
larina ve okullarin mevcut durumlarina bagladiklar: goriilmustiir. Buna karsilik
lisede aldiklar1 matematik derslerinden ytiksek katki aldigini diigiinen 6grenciler
de vardir. Bu 6grenciler derslerin kapsamlarinin ve kredilerinin yeterli oldugunu
ifade etmislerdir. Ogrencilerin goriisleri arasinda gériilen bu geliski béliimdeki 6g-
renci profilinin degiskenligine baglanmaktadir. Aragtirmaya katilan 6grencilerin
onemli bir kismi meslek liselerinden gelmektedir. Buna karsilik, Anadolu lisesi ve
diiz lise gibi lise tiirlerinden gelen &grenciler de bulunmaktadir. Ozellikle meslek
liselerinden gelen 6grenciler altyapilarini yetersiz bularak bu durumu okullarin-
daki sisteme ve verilen egitimin yetersizligine baglamislardir. Meslek liselerinde
Ogretmenlerin dersleri 6nemsemedigini ve 6grencileri tiniversiteye hazirlama gibi
bir misyon tistlenmediklerini belirterek sorumlulugu 6gretmenlere yiiklemisler-
dir. Bunun diginda matematige ayrilan ders stirelerinin de yetersizligini dile getir-
mislerdir. Mumcu ve digerleri (2012) tarafindan yapilan ¢alismanin sonucunda da
meslek liseli 6grencilerin matematik derslerindeki bagarisizliklarini 6gretmenlerin
kullandiklar1 6gretim yontemlerine ve ders saatlerinin yetersizligine bagladiklar:
goriilmektedir. Buna karsilik, diger lise tiirlerinden gelen 6grenciler arasinda ma-
tematige yonelik 6zgiiveni yiiksek olan ve altyapisinin bu bolim i¢in gayet yeterli
oldugunu disiinenler bulunmaktadir. Kose (1999) tarafindan yapilan bir ¢alisma-
nin sonuglari da bu arastirmada ulagilan sonuglar1 destekler niteliktedir. Ilgili aras-
tirmada farkl lise tiirlerinin 6grencilere tiniversiteyi kazandirmadaki bagarilari
incelenmistir. Aragtirmanin sonucunda, 6zellikle Anadolu liselerinin 6grencilere
universiteyi kazandirma konusunda ¢ok basarili oldugu, meslek liselerinin ise bu
konuda en kétii durumda bulundugu goriilmiistiir. Ugar ve Ozerbas (2013) meslek
liselerindeki bu basarisizlig1 okullarin fiziki kogullarimin artan talebi karsilayama-
masina baglamislardir. Ayrica, meslek liselerine gelen 6grencilerin genelde diistik
profilde olmalarinin 6gretmenlerde de motivasyonsuzluk yarattigini ifade etmis-
lerdir. Vatanartiran ve Eren (2014) ise yaptiklari ¢caligmalarinda meslek liselerinde
gorev yapan 0gretmenlerin niteliginin istenen diizeyde olmadig, 6zellikle pratik
bilgilerinin yetersiz oldugu ve bu durumun egitimin kalitesini etkiledigi sonugla-
rina ulagsmislardir.

Aragtirmaya katilan 6grencilerin biiyiik bir kismi tiniversitede aldiklar: mate-
matik derslerinden yiiksek katk: aldiklarini ifade etmislerdir. Bu 6grencilerin bir
kismui derslerin igeriklerini ve kredilerini de yeterli bulmaktadirlar. Buna karsilik,
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ogrencilerin bir kismi ise matematigin boliimlerinde gok 6nemli bir yere sahip
oldugunu belirterek daha genis zamanlarda ¢ok daha kapsamli bir matematik
iceriginin verilmesinin akademik kariyerlerine bityiik katki saglayacagini ifade
etmislerdir. Aragtirmanin planlandigi ve 6grencilerden veri toplandigi siirecte,
aragtirmaya katilan 6grenciler BOTE Béliimii 1. Sinif dersleri arasinda yer alan ilk
donem dort kredilik ve ikinci donem dort kredilik matematik derslerini almglar-
dir. Bu derslerin icerikleri 6nermeler, kiimeler, sayilar, bagintilar ve fonksiyonlar,
limit, stireklilik, tiirev ve integral gibi genel matematik konularini icermekte oldu-
gundan arastirma kapsaminda 6grenciler yorumlarini bu igerige gore yapmuiglar-
dir. 2018-2019 egitim-6gretim yilindan itibaren ise BOTE béliimiinde matematik
icerikleri “Bilisim ve Matematik” ad1 altinda ii¢ kredilik bir dersle verilmeye bas-
lamistir. Bu dersin igerigi incelendiginde, 6nermeler mantigi, kiimeler, bagintilar
ve fonksiyonlar konularinin eskisi gibi yer aldigi, bunlarin diginda Boole Cebir ve
sembolik mantik, sayilar teorisi, olasilik teorisi, bulanik mantik, agaglar ve hiyerar-
si, matrisler, Graf teorisi ve uygulamalari, algoritma analizi konularinin eklendigi
goriilmektedir. Ogrencilerin {iniversitede aldiklar1 matematik derslerine yonelik
en Onemli elestirisi, ders igeriginde yer alan bazi konulara béliim derslerinde veya
akademik hayatlarinda hig ihtiyaglar1 olmayacagini diisiinmeleridir. Ogrenciler
ilk donem aldiklar1 Matematik 1 derslerinin igeriginde yer alan sayilar, mantik,
bagintilar ve fonksiyonlar gibi konular1 faydali ve gerekli gormektedirler. Buna
karsin ozellikle ikinci donem verilen Matematik 2 dersinde yer alan limit, siirek-
lilik, tiirev ve integral gibi konularin gereksiz oldugunu ifade ederek bu konularin
verilmesinin hem matematikten ¢ekinmelerine hem de ihtiyaglar: olmayan konu-
larla zaman kaybi yagamalarina neden oldugunu belirtmislerdir. Bu durum, Bakar
Corez ve Kolburan Geger (2020) tarafindan yapilan bir calismada cesitli tiniver-
sitelerin BOTE béliimlerinde gorev yapan akademisyenlerden elde edilen goriis-
lerle de uyusmaktadir. {lgili arastirmada akademisyenler, matematik derslerinde
ogrencilerin fazlasiyla zorlandiklarini, igeriklerden yeterince verim alamadiklari-
ni1 ve bagarisiz olmalar1 halinde gereksiz zaman kaybi yasadiklarini dile getirerek
ogrencilerin goriislerini desteklemislerdir. Yeni miifredatta yer alan “Biligim ve
Matematik” dersinin igeriginin 6grencilerin goriislerine uygun olarak boliim ders-
lerine ve akademik hayatlarina daha fazla katki saglayacak bigimde diizenlendigi,
ayrica ogrencilerin gerekli gordiikleri konularin igerikte birakildig, gereksiz gor-
diikleri konularin ise ¢ikarildig séylenebilir. Bir bagka deyisle, yeni miifredatta yer
alan matematik ders iceriklerinin 6grencilerin beklentilerine daha uygun oldugu
distiniilmektedir.

BOTE &grencileri matematigin akademik kariyerlerine yiiksek diizeyde katki
saglayacagini ifade etmislerdir. Bu katkiy1 6gretmenlik meslegi ve 6zel sektorde
ogretmenlik disinda bir meslek icin degerlendirmisler ve her iki durumda da ma-
tematigin yiiksek bir katki saglayacagini belirtmislerdir.
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Son olarak, arastirmaya katilan 6grencilerin matematik diizeylerini boliimleri
i¢in yetersiz bulduklari, meslek tercihi konusunda kararsiz kaldiklar1 ve boliimleri-
nin égrenci kabul kosullarini uygun bulmadiklari goriilmiistiir. BOTE boliimii sa-
yisal puan tiiriinden 6grenci almasina ragmen 6grencilerin matematik diizeylerini
yetersiz bulmalar1 dikkat ¢ekicidir. Bu durum, tilkemizde yillardir uygulanmakta
olan tiniversite sinav sisteminin de sorgulanmasini gerektirmektedir. Matematik
ile yliksek diizeyde iliskisi olan bir boliime matematik diizeyi diisiik olan 6gren-
cilerin girebilmesi ¢oziimlenmesi gereken bir sorun olarak goze ¢arpmaktadir.
Ogrencilerin matematik diizeylerinin diisiik olmas1 meslek tercihi konusundaki
kararsizliklarinin da sebebi olarak gériilmektedir. Ulkemizdeki ekonomik kosullar
nedeniyle bazi 6grenciler 6gretmenlik meslegine soguk bakmaktadir. Buna kar-
sin Ozel sektorde alanlarina yonelik tist diizey donanim gerekecegini ve bunun st
diizey diisiinme becerilerinin gelismis olmasini gerektirdigini gérmektedirler. Og-
renciler bu konuda kendilerini yeterli gormedikleri i¢cin meslek tercihi konusunda
kararsizlik yasamakta, hatta bazi 6grenciler alanlar1 disinda farkli meslek tiirlerine
yonelecegini ifade etmektedirler.

Aragtirmada elde edilen sonuglar dogrultusunda agagidaki gibi bazi 6nerilerde
bulunulabilir;

1. Ogrenciler matematige yonelik kaygi ve korkularini altyapi ve 6zgiiven
eksikliklerine baglamiglardir. Dolayisiyla basta mesleki ve teknik liseler
olmak tizere liselerin tamaminda matematik miifredatlarinin yeniden
gozden gecirilmesi gerekmektedir. Ayrica, tim 6grenme kademelerinde
Ogrenme ortamlar1 6grencilere matematigi sevdirebilecek etkinliklerle
zenginlestirilmelidir.

2. Bilgisayar ve Ogretim Teknolojileri Egitimi Béliimii sayisal alandan égren-
ci alan ve matematikle yakindan iliskili olan bir boliim olmasina ragmen
ogrencilerin bityiik cogunlugu kendilerini matematikte yetersiz gormekte-
dirler. Bu durum boéliimiin 6grenci se¢me kogullarinin tekrar degerlendi-
rilmesini gerektirmektedir.

3. Ogrenciler aldiklar1 matematik derslerinin igeriklerinde boliimleri ve aka-
demik hayatlarinda gerek duymayacaklar1 konular bulundugunu ifade et-
mislerdir. Bu baglamda, YOK tarafindan matematik derslerinin igerikleri
bolimiin ihtiyaclarina uygun olacak sekilde yeniden diizenlenmistir. Boy-
le bir diizenlemenin 6grencilerin matematik derslerini daha fazla anlam-
landirmalarini ve 6nemsemelerini saglayarak matematige yonelik ilgi ve
isteklerini artiracag distiniilmektedir. Yeni ders igeriklerinin verimliligi
ve 6grencilerde ne tarz etkiler yarattigi konusunda nitel ve nicel caligmalar
yapilmasinin gerekli oldugu agiktir.
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4. Ogzellikle meslek liselerinde gorev yapan matematik gretmenlerinin ders
iceriklerini 6grencileri iiniversiteye ve hayata hazirlama hedefi dogrultu-
sunda diizenlemeleri ve bu igerigi etkili bir sekilde 6grencilere aktarmalar:
¢ok onemlidir.

5. Ozellikle matematigin giinliik yasamla birebir iliskili bir alan olmast ve {ist
diizey diistinme becerilerinin gelisimine katki saglamasi, bireylerin mate-
matige bakis acilarini belirlemeye yonelik ¢alismalar: 6nemli hale getir-
mektedir. Bu tarz ¢aligmalarin mevcut durumu ortaya koymasi ve gerekli
iyilestirmelerin yapilabilmesi acisindan da 6nemli oldugu diistintilmekte-
dir. Bu nedenle, matematik egitimcilerinin ve bu alanda ¢alisan aragtir-
macilarin cesitli egitim kademelerinde ve yas gruplarindaki 6grencilerin
matematige bakis acilarini belirlemeye yonelik ¢alismalar yapmalar1 6ne-
rilmektedir.
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PERSPECTIVES OF COMPUTER EDUCATION AND INSTRUCTIONAL
TECHNOLOGY STUDENTS ON MATHEMATICS

EXTENDED ABSTRACT:

The Department of Computer Education and Instructional Technologies is a
program that started education activities in 15 main universities within the scope
of the “Restructuring of Education Faculties” study initiated by the Higher Educa-
tion Council in 1998 (OSYM, 2008). The main purpose of the program is to train
individuals who are specialized in the fields of computer and instructional tech-
nologies and to enable the graduates to serve as teachers who can gain the know-
ledge and skills necessary for the society about information and communication
technologies. Especially in recent years, due to the decrease in the need for teachers
in the field of information technologies, teacher candidates who graduated from
the program have started to turn to different business areas. On the other hand, in
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our country the inadequacy of teachers’ economic conditions and their belief that
their knowledge of the field will fade over time has reduced the expectations of a
significant portion of the teacher candidates for the teaching profession. Similar
problems faced by the graduates of the Department of Computer Education and
Instructional Technology in terms of the teaching profession cause them to focus
on different business areas. It is thought that mathematical thinking skills and mat-
hematics background are important for increasing the employment opportunities
of the graduates of the department. This situation is closely related to students’
perspectives on mathematics. In this direction, the aim of the study was to reveal
the perspectives of the students of the Department of Computer Education and
Instructional Technology towards mathematics. It is thought that examining the
current perspectives of the students of the Department of Computer Education
and Instructional Technology towards mathematics is important in terms of both
revealing the general situation and shedding light on the improvements that can
be made.

In study, the in-depth interview technique, one of the qualitative research tech-
niques, was used as it was aimed to determine the feelings, thoughts and perspec-
tives of the students of the Department of Computer Education and Instructional
Technology about mathematics. The research was carried out with 28 students
who were studying in the Computer Education and Instructional Technology De-
partment of a state university. In this study, attention has been paid to select the
participants from the students who have taken mathematics courses. In addition,
it was tried to reach the opinions of students with different learning levels and
experiences by including an equal number of students from all grade levels in the
study. In this direction, the maximum diversity sampling method, which is one of
the purposeful sampling methods, was used in determining the students to be inc-
luded in the study. The research data were obtained using a 9-item semi-structured
interview form prepared by the researchers. The interviews were conducted face to
face between the interviewers and the participants. In addition, interviews made
with the consent of the participants were recorded using a voice recording device.
The data were analyzed using inductive content analysis via NVivo package prog-
ram. The frequencies and percentages of the responses given for each code were
calculated and presented in tables within the scope of the research.

Within the scope of the research, validity and reliability studies of the inter-
view form were also made. Validity and reliability studies were carried out accor-
ding to the credibility, dependability, confirmability and transferability criteria put
forward by Guba and Lincoln (1994). The content validity of the interview form
was made using the technique introduced by Lawshe (1975). Accordingly, it was
determined that the scale was valid in terms of its scope by benefiting from the
opinions of 8 experts working in the departments of mathematics education and
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computer and instructional technology education. For the analysis reliability of
the form, the percentage of agreement between researchers was examined by using
the formula of Miles and Huberman (1994) and the percentage of agreement was
obtained as 95%. As a result of the validity and reliability studies, it was concluded
that the interview form is a valid and reliable measurement tool.

The data obtained within the scope of the study were discussed in three main
categories: opinions on mathematics, opinions about the mathematics lessons they
took in high school and university, and views on the relationship of mathematics
with the Department of Computer Education and Instructional Technology. Ac-
cording to the results, students of the department of computer education and ins-
tructional technology experienced lack of self-confidence and anxiety about mat-
hematics, although they saw mathematics as important and necessary for them,
they thought that the mathematics lessons they took in high school did not benefit
them enough and they were inadequate to prepare themselves for university, and
although they thought the mathematics lessons they took in their departments
were quite productive for them, it was seen that they deemed it necessary to make
some regulations in terms of the duration and content of the courses. According
to the results of the study, suggestions were made to review the mathematics cur-
riculum in all high schools, especially vocational and technical high schools, and
to re-evaluate the student selection conditions of the computer and instructional
technologies department.

Keywords: Education, Department of Computer Education and Instructional Te-
chnology, Mathematics, Perspective.
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