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Abstract

The potential of technological devices to enrich learning and teaching mathematics has been
widely recognized recently. It goes without saying that when technology is integrated into
teaching practice. Students’ learning of mathematics is significantly promoted. This paper
highlights that the availability of technological devices, teacher beliefs, easy access to
resources and most importantly teacher skill of using technological devices effectively are
decisive factors that can provide learners better understanding of mathematical concepts.
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1. Technology-Aided Instruction

In the recent years, most of the developed countries have started to use technology-contained
courses in their education programs. It has been necessary that technological devices, that
will facilitate the life, must be given deserved place within the school and technology-literacy
must be given through the courses.

Evaluating the situation from the perspective of mathematics education, it can be very
basically said that students should use computer in the mathematic calculations very easily;
teachers should make use of it as a demonstration tool and generate enhanced learning
mediums; the computer must be both a part of individual studies and group works as well;
and the most important of all, students should use the computer as a device in the solution of
the problems and in the production and process of information (Agyei, Agvei & Voogt, 2011;
Baki, 1996).

Generally speaking, technology-aided teaching and education means that the communication
and information technologies take place in the process of any type of education (Alshehri,
2014). Technology might have different roles and impacts on this process. Not only is it used
as a canal in the transmitting information to the students but it can be also used as a cognitive
device that will ease cognitive burdens of the students in the process of information.
Additionally, it can be used as an administrative tool for the operations like keeping records
of the students and providing communication between school, institution and family. In the
constructivist education and teaching, besides technology is made use of being barely a
simple educative and/or teaching tool, technology is used as a device that will provide
assistance for reaching at the data and information in a very fast way and the organization and
analysis of the information. According to Ozden (2002), technology-aided education is
defined as an individual or community device of implementation that everybody can proceed
according to the level of personal perception and comprehension of knowledge and it is
applied by using the materials of the courses for providing opportunity to get education in the
most suitable time and place for themselves; it is also accessed over Computer and its
network (LAN, Intranet, Internet); it has multimedia features and prepared in interaction with
pedagogical characteristics; it does not only transmit the information and data but also it tries
to give skill.

In addition, the application of technology in the mathematics education [in most of the
countries] has recently started, there are very significant findings about the impact of
technology support on mathematics education and teaching. Thus, it is inevitably required to
make radical changes to be able to provide much more effective and beneficial teaching in
Mathematics (Memisoglu, 2005).

In a literature review by Koc¢ (2004), it has been revealed that the use of technology as a
teaching tool in a useful and effective way that make significant changes in the success,
attitudes, and relationships of the students with their friends and teachers and it may develop
high level of thinking skill.

Evertson and Weinstein (2006) have stressed in their handbook of class management
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depending on the analysis of the latest researches and theories that class management
researches are gathered under four themes. One of them is that the basic condition of
preparing a useful and positive teaching medium is the determination of the characteristics of
the students (like demographic information, interests and needs, sensitive and psychological
peculiarities) by the teacher and the arrangement of the class management implementation as
parallel to this determination. Accordingly, it is searched for the effects of the
technology-aided education on the characteristics of students that affect the class
management in this study.

In the following parts, it has been put emphasis on the characteristics of students as
dependent variables and the effects of those in the class management.

In the study on smartboards that has been held in England by Jones (2004), it has been
mentioned that the use of technology does not contribute alone to the comprehension of the
subjects and in-class discipline. It has been emphasized that the role of teacher is very
significant in parallel to well-designed software with technology and a well-prepared course.
In the courses, a teacher-centered implementation has been run and it has been shown that
this implementation is more effective for students’ comprehension and earning process. In the
study, students have been presented how to solve whole number problems. The students are
divided into two groups and called to the board where making operations have been provided
by games via the software used.

Information and communication technologies have been widely used in our daily lives and
surroundings for a long time. However, there is no still a consensus on how to apply these
technologies and for the Mathematics courses at schools. Investigating the literature, it is seen
that there are some ideas regarding some prejudices on the use of calculation in the
mathematics and even some views saying it is harmful (Baki, 2002).

Talking about the computer-supported medium, it is seen that the perspectives are positive
and the expectations are much higher. The reason for high expectations is possibly because
technology has facilitated the works in the most fields. However, it is required to arrange four
dimensions, the components forming each dimension synchronically and harmoniously and
to consider together each dimension and their components in investment programs. These
four dimensions are investment, hardware-software, teacher training and maintenance-care.
The hardware will be useless and worthless without software and hardware and software will
mean nothing without maintenance and care; and above all, it is evident that if the teacher is
not trained, none of them will be used effectively.

New needs and requirements have appeared due to the support of Mathematics teaching and
education with technology. Nevertheless, it is still a matter of debate how and in what way
the technology will be utilized in education to help them improve their achievement (NCTM,
2000).

Definition of education has been made in different ways in the literature; for instance, it is
described as the process in which the individuals bring forth to intentional changes in their
attitudes through their own lives (Ertiirk, 1982). Baki (2008) defined learning as the process
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of attitude change by the individual. Also, it can be specified as the permanent-traced
transformation in the behaviors and knowledge as a result of interaction of the individual with
the environment (Ozdemir et.al, 2008). Teaching is the whole process covering the
improvement and development of the target behaviors and acquisition of learning (Ekici,
2008). Teaching is also called as a serial of events that are provided to learn (Baki, 2008).

Education has numerous functions several of which are to transform the individuals into the
persons who can meet the needs of the society and to make them gain the
knowledge/information and skills in accordance with the requirements of modern age.

Today in which the information is renewed produced in a fast way, it has showed up that it is
required to access and use the information; to give the skills of info-production; to make
learners adapt the lifelong learning philosophy; to give education depending not on
memorizing but creating, developing and configuring the information beside the acquisition
of information and skills. Together with advanced technology and age, conventional teaching
methods in which the teacher used to be active have replaced with the approaches that are
supported with technological tools; force students to think and question and lead to produce
new information (Sar1 & Karalar, 2007).

Technological changes have been in an ongoing process since the existence of human.
Everything, from using the paper in education, invention of ink, to usage of blackboards and
etc., is technology. Any type of tool which is used to produce, apply, and distribute the
information can be named as information technology. The changes in the science and
technology have started a new era. The most important characteristics of this age which is
mostly called as Information Age is that the information technologies are used densely and
the information has gained importance instead of substantial and concrete productions
(Akkoyunlu, 1998). The improvement of information technologies and the increase of
information are connected to each other. The information increases by means of the
information technologies providing the collection, protection and extension of data; it
becomes prerequisite to use information technologies to be able track information in manner
of permanent change. The importance and contributions of computer for the information
technologies cannot be ignored. Parallel to the extension of Internet, the efficiency of
computers has shown much more increase. This circumstance has given an inevitable place to
the computers in the education system in which the information is transferred. As the demand
for education has risen; the amount of students and data has increased; the content to be learnt
gets more complicated and individual education and training has gained importance, the
applications of Computer Supported Education has become a need (Odabasi, 2012). It has
become a necessity for today’s communities to use information technologies, in other words
teaching technologies, in teaching-training activities. As for the computers that hold the most
important location among other teaching technologies, they bear the focal point in the
teaching activities (Sar1 & Karalar, 2007).

The aims of using computer technologies in education can be located under two groups: The
first one is the awareness of students about computers and ability to use them as a device and
the second is their support for teaching and education (Askar, 1992). Because of the
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conventional approaches, CSE (Computer Supported Education) is perceived that teacher
gives any course by using computer. Another opinion about CSE desires to see that computer
is not only a device of teaching but a learning tool in the hands of students as well (Baki,
2002). The use of teaching materials for the courses has gained a very different dimension
together with the adoption of structuralism as the philosophical basis of teaching program.

As guessed by many scholars, significant changes have merged in mathematics education by
means of the fact that computer is not a tool in the classrooms that merely transmits data but
with which students (will) set up their own information and make (Papert, 1980, DiSessa,
1990, Hoyles, 1992; Adapted from Baki, 1996). Cradler, et al (2001) have mentioned in their
researches and examinations that they have reached the consequence that technological
devices, electronic information and communication sources develop high level skills. Some
examples related with the didactic use of computer can be given as practices-repetitions,
simulations, one-to-one teaching, systems based on dialogues, didactic games, problem
solving, computer-controlled experiments, information and communication mediums (Askar,
1992).

In the end of the 1950s, computer was used with the administrative aims in the advanced
universities like Stanford and Illinois in the United States of America. (Odabasi, 2012). In
1960s, computers were used with teachers and students in limited numbers at schools
(Akkoyunlu, 1998). During the mid of 1960s and the first mid of 1970s, the number of
institutions which have computers increased a lot as parallel to the emergence of low-cost
computers (Altinkaya, 1998). Affected by the computer-aided education projects having been
held in America, England, France and Federal Germany started studies on
computer-supported education in 1970s (Odabasi, 2012). There have been studies about using
new information technologies in the primary education within European countries since
1970s (Kaya, 1998). Computer has become a device that develops in a rapid speed and used a
lot; it has caused various changes and consequences by affecting the learning process.

Getting rid of school-teacher-student triangle, education has turned into a multi-channeled
and dimensional education model by means of recent technologies (Oguz, et. al 2004, s. 21;
Adapted from Yildizhan, 2013). One of the development of information technologies and the
effects of these developments on educational technologies is start to use smart boards in the
classes.

Smart Board is set on a structure that the shared screen can be seen by everybody in
education medium and the teacher makes his/her presentation by interaction with this vision
(Acikgoz & Ates, 2013). Interactive board is a tool of course that provides opportunity for
teachers and students, by transferring generally computer screen to another monitor or LCD
panel, to interfere with the operations on the screen, to make changes and to save the desired
data (Bayrak, 2012).

Smart Boards can be summarized as the white board structures that provide screen sharing
with class; provide opportunity for interaction with computer during teaching/learning
process; and include software to transform this interaction to teaching/learning process
(Acikgodz & Ates, 2012). No matter how much it reminds computers and projectors from the
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point of view of using, indeed, it has more functions than those if it used accurately and
effectively (Adigiizel, et al, 2011).

Interactive board activities have a positive impact on the persistency and permanence of
learning due to the fact that they provide multi-perceptions such as seeing the objects from
different angles, watching, listening, moving and touching and requiring the use of
psychomotor skills (Smith, et., al, 2005; Celik & Atak, 2012).

In the 21* century, technology is not important tool for mathematics education and all schools
and educational institutions must provide students’ access to technology (NCTM, 2008).

In their studies aiming at finding out the contribution of interactive boards to teaching process,
Baydas, et al (2011) has interviewed with 7 teachers who use interactive boards in the process
of teaching-learning. In conclusion of the research, it has been seen that the lessons can be
saved and visual elements, written texts and animations can be used more effectively by
means of these boards.

2. Conclusion

The use of technology in education facilitates production and process of in formation in the
mathematics classroom. Technological devices have the potential to change attitudes of
students forwards mathematics learning and bring about success. Moreover, these tools
highly contribute to interests of students in learning; thus desire and motivation of students
increase in the classroom. Teacher can make a difference in learning through implementing
technological devices for that reason it has become a strong need to employ their tools in
teaching mathematics. It is teachers’ primary responsibility to increase the effectiveness of
teaching in the classroom and technology aided instruction can help teachers increase
efficiency.
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