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Abstract

Ongoing developments in information and communication technologies have not only led to the
emergence of completely online higher education institutions, but it has also impelled many
traditional universities to open fully online degree programmes. The aim of this study is a
qualitative review of the perspectives of faculty members teaching mathematics about teaching
mathematics online. The study was conducted during the 2013-2014 spring semester, with the
participation of eight faculty members from different online learning backgrounds, with individual
semi-structured interviews conducted with each participant. The data analysis procedure started
with the themes embedded into interview questions, and then re-constructed during the data
gathering process. The themes set forth the general framework for the study, and then the codes
were specified to identify differences and similarities between and among the participants with
respect to teaching mathematics online. Data analysis showed that the most important concern for
mathematicians in teaching mathematics online was the nature of mathematics as a discipline,
while for mathematics educators it was the nature of the methodology in teaching mathematics.
Both groups agreed on the efficiency of a blended approach for teaching mathematics, where the
face-to-face classroom environment and online technologies were used complementarily.
Participants with prior online learning experience were considered to have more a positive
perspective about using online technologies for teaching mathematics.

Keywords: Online education; online mathematics education; mathematics educators; professional
development
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Oz

Bilgi ve iletisim teknolojilerinde yasanan hizli degisim, yalnizca agik ve uzaktan egitim veren
yiliksekogretim kurumlarinin sayilarinin artmasina neden olmakla kalmamus, geleneksel yiiz yiize
egitim veren yiiksekdgretim kurumlarinin da g¢evrimig¢i uzaktan egitim programlari agmalarina
neden olmustur. Bu caligma, matematik ve matematik egitimi alaninda gorev yapan Ogretim
tiyelerinin ¢evrimi¢i matematik 6gretimi konusuna bakiglarini nitel bir yaklagimla ele almay1
amaglamaktadir. Calisma, 2013-2014 bahar déneminde, farkli ¢evrimi¢i 6grenme deneyimlerine
sahip olan sekiz Ogretim {iyesinin katilimiyla gergeklestirilmistir. Katilimecilarin her biriyle,
bireysel, yart yapilandirilmig goriigmeler yapilmistir. Veri analizi temalarin goriisme sorularina
eklenmesiyle baslamis, veri toplama siirecinde temalar yeniden yapilandirilmistir. Temalar
calismanin genel cercevesini ortaya koymus, katilimcilarin ¢evrimici matematik dgretimine iligkin
goriisleri arasindaki benzerlik ve farkliliklarin belirlenmesi amacriyla kodlar belirlenmistir. Veri
analizi, matematikg¢iler icin ¢evrimi¢i matematik 6gretimine dair en 6nemli kayginin bir disiplin
olarak matematigin dogasi oldugunu, matematik egitimcileri icin ise matematik Ogretimi
yonteminin dogast oldugunu gostermistir. Her iki grup da, yiliz yiize siif ortami ile ¢evrimici
teknolojilerin birbirlerini tamamlayici olarak kullanildigi karma bir yaklagimin matematik dgretimi
i¢in daha etkin olacagi konusunda hemfikirdir. Daha 6nceden ¢evrimigi dgrenme deneyimine sahip
katilimcilarin matematik 6gretiminde ¢evrimigi teknolojilerin kullanimina iligkin daha olumlu bir
bakisa sahip olduklar1 goriilmiistiir.

Anahtar Kelimeler: Cevrimici ogrenme; ¢evrimici matematik 6gretimi; matematik egitimcileri;
mesleki gelisim

Introduction

Ongoing developments in information and communication technologies have almost become
fully integrated into learning and teaching environments. They have changed the way in
which education is delivered, particularly through the use of internet technologies which have
had a noteworthy impact right across the board in higher education. This progress has not
only led to the emergence of completely online higher education institutions, but has also
impelled many traditional universities to open fully online degree programmes in addition to
existing face-to-face programmes. It is also being exploited to support on-campus courses
through web-based educational technologies; either through a course management system or
in the form of blended learning.

As put forward by Ally (2004), different terminologies have been used for this experience,
ranging from online learning to e-learning, distance learning, and web-based learning etc.
Despite the fact that all of these terms suggest a learning environment where the learner is

distanced remotely from the instructor, interaction still takes place with the instructor, or with
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other learners, accessing learning materials through the application of internet technologies.
For the purposes of this paper, the authors will just use the term “online learning”. Ally
(2004) defines online learning as

“...the use of the Internet to access learning materials; to interact with the
content, instructor and other learners; and to obtain support during the learning
process, in order to acquire knowledge, to construct personal meaning, and to
grow from the learning experience (p.5)...”

The extent to which, or the way that, online technologies are used depends on the content to
be taught. This research paper will discuss the perspectives of mathematicians and
mathematics educators about the teaching of mathematics online, and compare these
perspectives based on the instructors’ prior online learning or teaching experience.
Mathematics is considered a rather complex discipline, and as stated by Elena Barbera (Juan,
Huertas, Trenholm, & Steegmann, 2011), “teaching mathematics is not mathematics itself; it
is a completely different issue”. In the preface of the same book, Juan et al. (2011) mentions
mathematics e-learning as referring “to the use of computer hardware, software and/or the
Internet to deliver and facilitate mathematics instruction”. In parallel with the aforementioned,
as in other disciplines, evolving online technologies have had a significant impact on the
delivery of mathematics within higher education; either as fully online, blended or hybrid, or

as a supplement to on-campus courses.

The National Council of Teachers of Mathematics (2000) underlined that using technology in
mathematics classrooms is important as a means for students to solve problems. Using
technology in the mathematics classroom is helpful for developing higher order thinking skills
and understanding mathematical concepts. Maschietto and Trouche (2010) make reference to
the construction of circumstances of a mathematical laboratory inside an “ordinary”
classroom owing to the use of technological tools. Among others, Webb (2005) claims that
educational technologies can support mathematics to make it more exciting, relevant and
challenging for learners. Yet despite this, many educators are still reluctant to use educational
technologies, either due to limited technological proficiency, or non-belief in the efficiency of
using technology, particularly online technologies, for teaching mathematics (Lin, Singer, &
Ha, 2010).
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Despite this hesitancy or fear of technology by some, the flexible learning opportunity created
by advances in online technologies has been considered as a promising delivery method for
higher education institutions (Allen et al., 2010). Nevertheless, this flexibility requires faculty
members to adapt their traditional roles and conventional teaching skills into this new and
rather challenging environment as change agents within their organisations. In order to help
faculty members in this endeavour, it is the universities’ responsibility to offer support and
appropriate faculty development programmes due to the faculty members’ critical role in the

development and delivery of quality online courses.

At present, many higher education institutions offer training and support to faculty members,
either in the form of informal learning environments, or through mentoring, in-service
training programmes, or structured certificate programmes (Bremer, 2010; Deshmukh &
Deshmukh, 2013; Kelz, 2011; Sitckler & Hampel, 2007; Vaill & Testori, 2012). These
training activities both serve as orientation programmes to introduce faculty members to the
“online world”, and to help them design, develop and deliver online courses in order to

improve the quality of online instruction.

Mugla Sitki Kogman University (MSKU), a state university in southwest Turkey, is a young
but rapidly developing university with over 30,000 students. Following preliminary studies to
establish web-based distance learning both to improve the quality of on-campus learning and
to offer fully online courses/programmes, the university started a pilot implementation in
2011. Currently the university has four online programmes with 420 students, and delivers
several on-campus courses online to more than 7,000 students. Based on a research study
conducted by the Distance Education Centre (MSKU-UZEM) to examine faculty members’
attitudes towards online learning practices (Adnan, 2012), the Centre focused on providing a
structured online professional development programme for potential online tutors due to

strong belief in the teachers’ pivotal role in this transformational period.

As an innovative move for a higher education institution in Turkey, the university
management took the decision to require all online tutors to successfully undertake this
programme before being authorised to teach online courses. The programme combined
synchronous and asynchronous technologies in order to train participants on various subjects
for online learning including the background of technology in education, learning

management systems, virtual classroom systems, copyright and e-learning ethics, open
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courseware and MOOCs, e-assessment, social media in education, and multimedia
applications in learning. The programme also attracted attention of faculty members from
different departments, and the number of voluntary participants exceeded the number of

potential online tutors who were obliged to complete the programme.

This research paper aims to review the perspectives of faculty members, who are
mathematicians and mathematics educators working in MSKU, regarding online mathematics
teaching on the basis of their prior experience as an online learner in the professional

development programme and/or as e-tutors of online degree programmes at MSKU.

Methodology

Qualitative approach was followed for this study through semi-structured interviews in order
to capture and describe the individual experiences and perspectives of participants teaching
mathematics through online technologies, with the aim of providing insights into other similar
cases (Bogdan & Biklen, 1982; Cohen, Manion, & Morrison, 2000; Merriam, 2001).
Qualitative research methodology was preferred for this study because it is crucial to have a
deeper insight into the views, opinions and experiences of the participants regarding teaching
online in order to reach a descriptive account of this practice.

The study was conducted during the 2013-2014 spring semester with the participation of eight
faculty members from different online learning backgrounds. The participants were selected
through a purposive sampling method, and comprised of eight faculty members teaching
mathematics in the departments of Mathematics, Mathematics Education, or Business
Administration. Four of the participants are mathematicians (three males and one female), and

the other four are mathematics educators (two males and two females).

Two of the four mathematicians (M1 and M2) had participated in an online teaching
certificate programme, one (M3) had no prior online learning experience at all, and the other
mathematician (M4) had both prior online learning experience and actively teaches
mathematics online. For the mathematics educators, two (MEd1 and MEd2) had no prior
online learning experience, one (MEd3) participated in an online teaching certificate
programme, and one (MEd4) had both prior online learning experience and actively teaches

mathematics online.
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Three mathematicians (M1, M2, and M4) and two mathematics educators (MEd3, MEd4) had
participated in an online teaching certificate programme. Among them, M4 and MEd4 were
actively teaching mathematics online following their certification. Perspectives of the
participants with prior experience, either as an online learner or as online faculty members,
are mentioned separately. Table 1 illustrates participants’ demographic information and prior

online experience.

Table 1

Participant Information

Participants M1 M2 M3 M4 MEd1 MEd2 MEd3 MEd4
Gender M M F M F M F M
Age 33 33 35 49 35 36 34 44
Years of Service 2 2 3 19 4 4 6 11
Online Teaching - - - X - - - X
Experience

Online Learning X X - X - - X X
Experience

Online Teaching X X - X - - X X
Certificate

Semi-structured interviewing was preferred by the researchers in order to provide flexibility
in the reordering of interview questions, in adjusting the language or terminology and for
providing clarifications by the interviewer as and when necessary during the interview (Berg,
2004). The interview questions were prepared by the researchers and then reviewed by two
other academicians working in the same field. No changes to the interview questions were

made by the reviewers.

The researchers conducted eight semi-structured participant interviews. Appointments were
made with the participants, and based on their schedule, the interviews were held in
participants’ offices using an audio recorder. The average interview duration was
approximately 30 minutes. The following questions were solicited:

1. Do you use any technology for teaching mathematics? If yes, please elaborate.

2. Do you have any prior online learning experience (either as a teacher or as a student)?

If yes, please explain.
3. What is your opinion about teaching mathematics online?
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4. What kinds of instructional activities or topics in mathematics do you think can/cannot
be effectively adapted to the online learning environment?

5. Do you think the certain (so-called) advantages of online learning (e.g. interactivity,
enriched environment, technological tools and methods) can increase the effectiveness

of teaching mathematics? If yes, how?

Following the interviews, the audio recordings were transcribed using word processing
software, and the printed version of each interview sent to the corresponding participant for
their review and confirmation. Seeking participant confirmation and the aforementioned
expert opinions during the construction of interview questions was aimed at improving the

quality and overall trustworthiness of the study.

Themes were embedded into the interview questions; therefore, at the beginning of the study,
the themes were constructed as follows:

1. Familiarity with technology in education (Q1-Q2);

2. Perspectives about online mathematics teaching (Q3-Q4-Q5).
During the data gathering process, two more additional themes emerged owing to the probing
style of the questions:

3. Interaction between learner-instructor;

4. Assessment after course completion.

The data analysis procedure started with the constructed themes. The themes set the initial
general framework for the study, and then the codes were specified to identify differences and

similarities between and among the participants (see Table 2).

Table 2

Themes and Codes

Themes Codes

Familiarity with technology in education PowerPoint, statistical packages, computer programming /
writing code

Perspectives about online mathematics Nature of mathematics, theoretical mathematics, mathematical

teaching symbols, distant nature of online teaching, blended learning

Interaction between learner-instructor Classroom management, eye contact, isolated instructor, real-
time chat

Assessment after course completion Workload, easy grading, fair assessment
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Findings

The results of the study are presented under the four themes. Where deemed appropriate,

findings have been supported by direct quotations from the participants.

Familiarity With Technology in Education

Among the eight participants, more than half of them (five participants) were familiar with the
technology used in their classes. However, they are using technology mainly for two reasons;
the first being in the form of presenting PowerPoint slides, and the second is the nature of
some courses that force them to use technology (e.g. in Statistics classes or for writing code).

Perspectives About Online Mathematics Teaching

Mathematicians’ perspectives. Among the mathematicians, M3 (who had no prior
online learning experience) and M2 (who did have prior online learning experience) both have
negative opinions about online learning. When the researchers asked whether the nature of
mathematics had an effect on the use of technology in mathematics, M3 said that it did not
affect it at all, and she added: “I don’t believe that you can do any concrete representation for
abstract mathematics using technology, either through online education or face-to-face.
Therefore, for mathematics it really does not affect whether you are teaching online or face-
to-face.” She concluded her interview by saying that some of her courses were indeed quite
open to technology use, and “it is meaningful to use technology for these courses; but for
some courses it is just not required at all, and | even think that it is harmful to use technology

in such courses.”

M2 has a similar perspective, but he put forward his ideas through another argument. He has
some preconceived prejudicial concerns about the online teaching of pure theoretical
mathematics (e.g. abstract concepts). He said that in such courses, students should physically
be in the classroom with their lecturer and that there should be interaction between the
students and the lecturer. He then added that in virtual classes “I will not be able to see the
students’ works when I ask a question. Also I cannot advise them and give them hints when
they are solving the problems. Plus, the students may not draw graphs or write mathematical

symbols in a virtual environment.”
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On the other hand, the other mathematicians (M1 and M4) were very positive about using
online technologies in their classes. M1 had prior online learning experience and he is willing
to deliver online classes in the next semester. M4 had both prior online learning and teaching
experience, and is actively giving online courses in the current semester. They both believed
that everything can be achieved using the technology, even mathematical symbols or graphs
can be easily produced by students in the virtual learning environment when using the
appropriate tools.

Based on their prior experience, both mathematicians underlined that teaching mathematics
online might be easier because students could repeatedly listen to and watch the classes over
and over should they experience difficulties with a certain topic.

Mathematics educators’ perspectives. The mathematics educators’ thoughts about
teaching and learning mathematics or mathematics education classes were different than the
mathematicians. All four participants had a positive attitude about using online technologies
either for mathematics or for mathematics education courses; however, they had different
concerns about this teaching process among themselves. For example, MEd1 thought that
every course could be given by using technology, but said that “fully online classes should
only be used for students who cannot come to the classroom, or who live in another city”,
emphasising the distant nature of online learning. On the other hand, according to MEd2, pure
mathematics classes could be easily given by using online technologies, but certain method
courses (for example, how to teach mathematics courses for pre-service teachers) involving

practical activities and interaction among students cannot be achieved fully online.

MEd3 had similar perspectives with MEd2, but she believed that in mathematics education
classes, online teaching though technology had some strong advantages over to face-to-face
education. The advantages mentioned were sharing videos or short movies related with
various classroom environments, or giving an opportunity to timid students to express their

ideas in discussion groups.

MEd4, with prior online experience both as a learner and as an online faculty member,
expressed his concern about teaching mathematics online before his participation in the
professional development programme. However, he stated that his concerns had waned after

the programme:
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“I now claim that any subject matter can be taught online, because | am doing
this currently. Which subject matter cannot be taught? | have a smart board, and
on a smart board you can do anything just like with a normal whiteboard - and it
has more features. If your materials are ready, you can install them on the board.
If you want to measure angles, you can put the protractor on the board and
measure. You can even teach psychomotor skills... the only problem is that you
cannot experience certain moments with students as in a classroom. For instance,
you cannot administer group work, but you can give a group project and give
feedback online”.

Interaction and classroom environment were the two most important topics for all
mathematics educators in terms of online learning. All participants emphasised the
significance of social dynamics in a classroom, and underlined that social learning was very
important for any level of education, although using the advantages of online teaching
technologies could not be ignored in this regard. Having said that, they stood closer to a well-
balanced combination of online and face-to-face learning environments, commonly referred

as blended or hybrid learning.

Interaction Between Learner-Instructor

The most critical issue in online mathematics teaching were said, by most of the participants,
to be the interaction between instructors and learners. Six out of the eight participants argued
that it was relatively difficult or even not possible to check whether or not students were
“really” learning in an online environment. M3 stated that the lack of interaction between
students and the instructor may be the most important negative aspect of online learning. She
said: “I think that not being able to receive a response to a question posed in class is one of

’

the most important challenges of online education.’

Similarly, M2 stated that it would not be possible to keep “eye contact” with students as well
as to create a friendly environment in online learning. He further stated that “/earners would
not be able to give feedback to you [lecturer] if it is not online”, possible meaning being an

asynchronous learning environment.

Nonetheless for M4, who was actively teaching online, interaction with learners was not a
major issue since he ensured continuous communication and interaction with learners through

posing questions and receiving answers or making conversations in the virtual classroom
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using the real-time chat feature of the system. He also mentioned having his students make
presentations to the class in the virtual classroom, and having discussions about a presentation

using two-way audio/video conferencing.

Despite M4 feeling quite “comfortable” in the studios used for virtual classes, MEd4 gave
another perspective of online teaching and emphasised that he felt “isolated” in studios while

teaching online.

Assessment After Course Completion

E-assessment was an additional theme that emerged during the data collection process,
particularly from two participants who emphasised the fairness and practicality of online
exams. MEd4, actively teaching online, stated that “Since exam questions can be served in
random order for each student in online exams, it is quite difficult for students to cheat.
Moreover, the reliability of the questions is very high in online exams.” MEd1, with no prior
online experience, said that online exams were very helpful both for instructors and for
students because grading was much easier for instructors and students could learn their score
immediately. On the other hand, the other mathematics educators assumed that online exams
were not so different than paper-pencil exams since they demanded written papers in exams
which they still had to read, whether it was online or paper-pencil; and therefore, according to

them there is no huge advantage to online exams over traditional ones.

The mathematicians had different opinions about online exams; some thought that the nature
of mathematics (e.g. the symbolic language) made it difficult to have online exams since
neither the lecturer nor students were able to write symbols and formulae online. Yet others,
particularly those who had prior experience with online learning or technology in general,
disagreed and considered online exams being quite practical both for the lecturer and the

students if they knew the right tools to use.

Discussion and Conclusion

The purpose of this study is to describe the perspectives of mathematicians and mathematics
educators about online mathematics education. Four themes were constructed based on the

data gathered from eight interviews. Findings were summarised under these themes, and
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focused on certain similarities and differences in the perspective of the participants regarding
online mathematics education in view of their prior experience as online learners or online

faculty members.

Most of the participants use technology in their courses, yet in different but limited ways.
Some only use PowerPoint presentations to support lecturing, whilst some use statistical
packages and programmes or programming languages.

Three of the participants had no prior experience with or training about online learning.
Despite that, two of them have quite positive opinions regarding teaching mathematics online.
Nonetheless, both mathematicians and mathematics educators have some concerns about
teaching mathematics online. The nature of mathematics as a discipline comes first among
these concerns since some believe that pure mathematics topics cannot be delivered via online
technologies. Mathematics educators also indicate similar concerns about certain courses
targeted to preservice mathematics teachers about how to teach mathematics equipped with
several hands-on activities. This is aligned with Trenholm’s (2013, p.272) findings about
online mathematics courses’ role in ‘hindering the development of students’ understanding of
mathematics’, which he paralleled with a meta-analytical study suggesting that the
mathematics instruction appears ‘best suited to the classroom’ (Bernard et al., 2004, cited in
Trenholm, 2013).

On the other hand, none of the participants have ignored the opportunities provided by online
technologies; thus the most popular opinion among the mathematics educators has been for
the blended approach, where face-to-face classroom environment and online technologies are

used complementarily.

The supposed lack of interaction between lecturer and student is considered as the most
important restriction of online learning, particularly for those participants with no prior online
experience. Those participants who are actively teaching online, on the other hand,
emphasised the possibility of creating an interactive environment with learners in the virtual
classroom where the correct technological tools are brought into play such as real-time chats,
guestion/answers, or two-way audio tools. Trenholm (2013) also suggests the need for

including virtual synchronous interactions to enrich teaching and learning mathematics online.
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Assessment after courses has been a hot topic for faculty members actively teaching online
since they have first-hand experience about the advantages and disadvantages of online
learning. However, they have different perspectives about online exams since the mathematics
educator considered online exams as fair assessments, but the mathematician as an extra
workload in terms of preparing the question bank. Nonetheless, both instructors agreed on the

easiness of the grading process for online exams.

As a result, there are clearly different perspectives among mathematicians and mathematics
educators with respect to teaching mathematics online, since their focal points are diverse
with mathematicians mostly concerned about the nature of mathematics as a pure scientific
discipline and mathematics educators mostly concerned about classroom applications of
teaching mathematics as methodology. Trenholm (2013) also emphasizes the importance of
the ‘complex dynamic in mathematics instruction and assessment practices’ in his research

study.

These differences are more noticeable when prior online learning experience is concerned.
Both mathematicians and mathematics educators are significantly positive about teaching
mathematics online where they have participated in a professional development programme
about online learning and teaching. This difference is much more obvious if they are

experienced as online faculty members.

Finally, it can be stated that providing faculty members with professional development
programmes about online learning and educational use of internet technologies is imperative
in order for them to understand how an online course works. Nonetheless, in light of the
participants’ concerns about the nature of mathematics, it may be interesting to study whether

or not these findings vary according to disciplines such as natural or social sciences.
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Genisletilmis Oz

Onlenemez bir hizla gelisen bilgi ve iletisim teknolojilerinin, 6zellikle de internetin egitim
iizerindeki etkisi yadsinamaz. Bu teknolojiler yalnizca agik ve uzaktan egitim veren
yiiksekOgretim kurumlarinin sayilarinin artmasina neden olmakla kalmamis, geleneksel yiiz
yiize egitim veren yiikksekdgretim kurumlarinin da ¢evrimici uzaktan egitim programlari
acmalarina ve bazi kampiis derslerini 6grenme yonetim sistemleri ile destekleyerek ¢evrimici
O0grenme veya harmanlanmis egitim yontemini kullanmalarima neden olmustur. S6z konusu
teknolojilerin egitimde kullanimini ifade etmek icin kullanilan farkli terminolojiler arasindan,
Ally (2004) tarafindan “6gretim materyallerine erisim saglamak, igerik, egitmen ve dgrenciler
arasindaki etkilesimi saglamak ve Ogrenme siirecinde destek almak igin internet

2

teknolojilerini kullanmak”™ olarak tanimlanan ¢evrimici 6grenme terimi bu calismada esas
alimmistir. Hangi ¢evrimi¢i 6grenme teknolojilerinin nasil kullanildigi, 6grenilecek konunun
tabiat1 ile dogrudan iligkilidir. Bu ¢alisma, goreceli olarak zor bir alan olarak tanimlanan

matematik alanina odaklanmaktadir.

Matematik Ogretiminde teknoloji kullanimina iliskin farkli goriisler bulunmaktadir.
Matematik siniflarinda problem ¢6zme esnasinda teknolojinin kullanilmasinin matematiksel
kavramlarin  anlasilmasinda ve ileri diizey matematiksel diisiinme becerilerinin
gelistirilmesinde yardimci oldugu, matematigi Ogrenenler igin daha eglenceli hale
getirebildigi gibi pozitif goriislerin yan1 sira, birgok egitimci matematik 6gretiminde teknoloji
kullanimima degisik nedenlerle kaygili ve korkuyla yaklagsmaktadir. Bu kaygi ve teknoloji
kullanmaya dair korkuya ragmen, yiiksekogretimde teknoloji destekli 6grenme ortamlarinin
giderek yayginlagmasi 6gretim elemanlarinin sahip oldugu geleneksel 6gretim becerilerinin
degisen ve gelisen ortamlara uyumlagtirilmasi gereksinimini beraberinde getirmektedir. Bu
stireci kolaylastirmak icin kurumlarin, ¢evrimi¢i 6grenme ortamlarim1 kullanacak 6gretim
elemanlarin1 mentorliikk sistemi, egitim, sertifika programlari ve benzeri etkinlikler yoluyla
desteklemeleri 6onem arz etmektedir. Web tabanli uzaktan egitim caligmalarina 2011 yilinda
baslayan Mugla Sitki Kogman Universitesi (MSKU), gerek web tabanli uzaktan egitim
programlarinda gerek ¢evrimigi 6gretim yontemleriyle desteklenen kampiis derslerinde gorev
yapacak Ogretim elemanlarma yonelik bir ¢evrimigi sertifika programi yiiriitmektedir. Bu
aragtirma ¢aligmasinda, MSKU’nde matematik ve matematik egitimi alanlarinda gérev yapan

ogretim iyelerinin yukarida bahsi gecgen sertifika programini tamamlamis olma durumlart ile
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cevrimi¢i Ogretime iliskin On tecriibeleri temel alinarak, bu kisilerin ¢evrimi¢i matematik

Ogretimine dair gorisleri incelenmistir.

Katilimcilarin konuya dair diislincelerini anlamak, tanimlamak ve olguya dair derinlemesine
bir inceleme yapabilmek i¢in nitel bir yaklasimla gerceklestirilen bu arastirmada, matematigin
¢evrimigi 6gretimine dair bireysel goriis ve diisiinceleri 6grenmek amaciyla 2013-2014 Bahar
doneminde 6grenmeye dair farkli 6n deneyimlere sahip sekiz 6gretim iiyesi ile birebir yari
yapilandirilmis goriismeler yapilmistir. Veri analizinde dort tema kullanilmis ve arastirma
bulgular1 bu temalar altinda verilmistir: Egitimde teknoloji kullanimina dair asinalik,
matematik Ogretimine dair goriisler, egitmen-6grenen etkilesimi, ders sonrasi Olgme-

degerlendirme islemleri.

Katilimcilarin yaridan fazlasi sinifta teknoloji kullaniyor olsalar da, verdikleri dersin dogasi
geregi teknoloji kullanma zorunlulugu oldugunda bunu yapmaktadirlar. Matematikgiler
arasindaki ¢evrimi¢i 6grenmeye dair olumsuz goriisler, hem bir disiplin olarak matematigin
dogasindan hem de teknoloji ve ¢evrimigi 6grenmeye dair 6nyargilardan kaynaklanmaktadir.
Onceden cevrimici 6gretim deneyimi olan matematik¢i katilmcilarin goriisleri ise daha
olumludur ve o6zellikle de ¢evrimici dgrenmenin dersi tekrar edebilme &zelligine vurgu
yapilmaktadir. Matematik 6gretimine dair derslerin matematik derslerinden farkli oldugunu
savunan matematik egitimciler, gerek matematik gerekse matematik egitimi derslerinde
teknoloji kullanilmasina olduk¢a pozitif bakarken, kendi aralarinda farkli endiseler tasisalar
da siif igi etkilesim hepsi i¢in ortak bir endise noktasi olmustur. Cevrimigi Ggrenme
ortamlarinda egitmen ile 6grenen arasinda var oldugu sdylenen etkilesim eksikligi, 6zellikle
de bu alanda deneyimi olmayan katilimcilar tarafindan ¢evrimi¢i 6grenme ortamlarmin en
onemli sinirlamasi olarak ifade edilmistir. Buna karsin, ¢cevrimici 6grenme deneyimine sahip
olan katilimcilar dogru teknolojik aracglarin kullanilmasiyla sanal smiflarda etkilesimli bir

O0grenme ortaminin olusturulmasinin miimkiin oldugunu belirtmislerdir.

Cevrimi¢i 6grenme ortamlarinin avantajlarin1 vurgulayan matematik egitimciler, yiiz ylize
siif ortamlar ile ¢evrimigi teknolojilerin etkin bir sekilde bir araya getirildigi harmanlanmis
egitim ortamlarinin matematik Ogretimine daha iyi oldugunu ifade etmislerdir. Matematik

egitimciler, ayrica, e-degerlendirmenin 6neminden de bahsetmislerdir.
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Bulgular gostermistir ki, matematikgilerin ve matematik egitimcilerin ¢evrimi¢i matematik
Ogretimine bakiglar1 arasinda bir farklilik vardir. Matematikgilerin ¢evrimi¢i matematik
ogretimine iligkin kaygilar1 bir disiplin olarak matematigin dogasini temel alirken, matematik
egitimciler smif i¢i uygulamalar ve O6gretme yontemleri konusunda kaygi duymaktadir.
Matematik Ogretiminin  karmasik dinamikleri farkli arastirmacilar tarafindan da

vurgulanmugtir.

Katilimcilarin ¢evrimi¢i 6grenmeye dair 6n deneyimleri, farklilik yaratan faktorlerden bir
digeridir. Daha O6nceden ¢evrimici 6grenme ve 0gretme deneyimine sahip olan katilimcilar,
caligma alanlarindan bagimsiz olarak, ¢evrimi¢i 6grenme ortamlarina dair olumlu tutum ve
goris sergilerken, boyle bir deneyimi olmayan katilimcilar olumsuz goriis beyan etmislerdir.

Bu farklilik, aktif olarak ¢evrimigi ders veren katilimcilarda daha belirgindir.

Sonu¢ olarak, yliksekogretim kurumlarinin cevrimi¢i Ogrenme ve egitimde teknoloji
kullanimina iligkin olarak kendi Ogretim elemanlarina saglayacaklart mesleki gelisim
programlari, 6gretim elemanlarinin teknolojinin egitim ortamlarinda etkin olarak kullaniminm
aktif olarak deneyimleyebilmeleri acisindan oldukc¢a 6nemlidir. Calismaya katilan 6gretim
elemanlarinin matematigin dogasina bagl olarak sahip olduklar1 kaygilar dikkate alindiginda,
bu calismadan elde edilen bulgularin sosyal bilimler veya fen ve miihendislik bilimleri

alaninda degisiklik gosterip gdstermediginin incelenmesi dnerilmektedir.
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