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Abstract

The application of the capabilities of information technology in the process of teaching mathematics by computer
technology teachers has brought with it many advantages. The use of technology in schools is effective in terms of
improving students' cognitive skills. When we look at the areas of use of new pedagogical technologies, they provide
innovative learning with different educational materials in many teaching areas, especially mathematics education.
Observations show that in most cases, the teacher works alone during the lesson, and the students remain observers. For
teachers, it is desirable to improve the effectiveness of the use of technology in mathematics lessons, its structure and
content and to determine the effectiveness of ‘Information Technologies in Mathematics Education’. This case study aims
to investigate the impact of the integration of information and communication technology applications on mathematics
education. Within the scope of this general purpose, semi-structured interview questions prepared by the researchers
were asked. A qualitative method was used in the research. The opinions of 32 mathematics teachers who use technology
in their high school courses were consulted. As a result of the research, it was concluded that technology-supported
training is very effective in mathematics. It has been concluded that the use of a numerical field of mathematics and
technology-supported applications is effective in developing skills in students. In the same way, it has emerged that
mathematics teachers need in-service training about technology-supported trainings.
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1. Introduction

In the last century, technological developments have also emerged in educational sciences and
have enabled educators to conduct research and development studies in this field (Gipal et al., 2022;
Sahin & Arslan Namli, 2019). The 21st century is a century in which science and technology are
developing very rapidly. Today, with increasing momentum, the development of science and
technology has made it inevitable to change and develop the social structure of societies. The rapid
development of science and knowledge requires that education systems keep pace with this change.
The use of computers and technology in education has become mandatory as education affects
technology, and technology affects education and a teaching approach that does not reflect the
educational environment and is remote from technology negatively affects success (Akcil et al.,
2021; Erdemir et al.,, 2009; Kaleli-Yilmaz, 2015). In line with the development of the education
system, the study has started to develop a new curriculum aimed at ensuring the active participation
of students in the teaching and learning process in primary and secondary education. With the
development of the programme, the traditional teacher-centred approach to education in schools
has been replaced by new theories and approaches based on the development of student-centred
and scientific process skills such as constructivism, multiple intelligences, problem-solving, project-
based and collaborative learning. Accordingly, the concept of the teacher is no longer a person who
imparts knowledge, but a person who applies these contemporary teaching methods and techniques
in their lessons, uses teaching technologies, guides students, researches, produces and is open to
change (Dockendorff & Solar, 2018; Uzunboylu et al., 2021; Yildirim et al., 2009).

Education is an important tool for cognitive development and increasing efficiency. At the same
time, in modern pedagogical research, there is a full-fledged realisation of the capabilities of IT tools.
The process of developing cognitive interest is not well understood. There are many studies of
interest in the application of IT. To improve the educational process abilities, to increase motivation
and to reach the level of independence ‘discovery’ of the studied phenomena patterns, many
modern researchers emphasise the need to use information and communication technology (ICT) in
studying mathematics (Hastedt et al., 2021; Tasdan & Kabar, 2022; Thompson, 2008). In addition to
domestic and foreign studies, teachers' experience with IT tools, the process of reading mathematics
in secondary schools, the opportunity to conduct educational activities in this field and special
packages that provide computer programmes for teaching mathematics (Mathcad, Matlab, Mapl,
Matematica, Derive and Excel vb) developed with substantial copyright (Melievna, 2020; Turskienég,
2002).

Many teacher training programmes challenge the skills and knowledge prospective teachers need
to integrate technology into math teaching. Shulman (1986) claimed technological pedagogical
content knowledge, technological knowledge, content knowledge and the interconnection and
intersection of pedagogical knowledge were developed based on the concept of pedagogical content
knowledge (Dockendorff & Solar, 2018). Technologies used in mathematics education suggest new
ways to go beyond traditional applied content (Turhan Tirkkan & Arslan Namli, 2018). The
application of technology reinforces concrete and experiential approaches to mathematics and
provides students in later periods with achievements that involve a more abstract and symbolic
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approach. Thus, it offers the possibility of representing dynamic changes in mathematical
relationships when defining problems (Sahin & Basgil, 2019; Santos-Trigo & Espinosa-Perez, 2002).

Instructional technology is defined as a set of academic systems that can effectively design
learning and teaching environments, solve problems in learning and teaching, and increase the
quality and permanence of the learning product (Gokdere et al., 2004; Uzunboylu et al., 2022). It can
be said that educational technology is effective in any field. Apart from the general need for the use
of technology in teaching, teaching mathematics in particular is a suitable field for the use of
technical resources (Oksiiz & Karakoc, 2010). Karadag and McDougall (2009) explained that the
dynamic and visual learning environment created by technology will positively influence our
perspective on mathematics education not only in terms of teaching and learning strategies but also
in terms of mathematics classroom content. The use of technology while creating conceptual and
procedural knowledge in the minds of students in mathematics classes will make teachers' jobs
easier. In this sense, it is possible for teachers to convey mathematical concepts and for students to
embody those concepts with pre-planned technology-enhanced lessons. The 21st century is a
century in which science and technology are developing very rapidly. Today, with increasing
dynamics, the development of science and technology makes changes and developments in the
social structure of society inevitable. The rapid development of science and knowledge requires that
the education system keep up with these changes. Urh et al. (2022) investigated the effectiveness of
gamification, which is technology-supported education in colleges. It was concluded that pre-service
teachers expressed positive opinions about technology-supported education.

In recent years, the place and importance of mathematical modelling in mathematics education
have been emphasised by many mathematics education researchers (Gravemeijer & Doorman,
1999; Lesh & Doerr, 2003; Lesh & Lehrer, 2003). Today, there is an increasing need for individuals
with advanced mathematical problem-solving and modelling skills who are at ease with technology
in technology, engineering, architecture, economics and many other fields (Lingefjard, 2006).
Technologies used in mathematics education suggest new ways of dealing with traditionally applied
content (Hohenwarter et al., 2009). The application of technology enhances the concrete and
experiential approach to mathematics and enables students to succeed in later periods that involve
a more abstract and symbolic approach. As such, it provides a way to show dynamic changes in
mathematical relationships as problems are defined (Santos-Trigo & Espinosa-Perez, 2002).

The unpreparedness of the mathematics teacher, in addition to the systematic use of ICT tools in the
teaching process, aids in the low quality of electronic teaching and the lack of preparation of the
teacher in the field of correct selection Some of these tools make it difficult to use them to achieve
the specific methodological objectives of the course. But the most important thing is that in modern
pedagogy, at the moment, there are no generalised approaches to the application of IT abilities
focused on the study of the laws of the subject students on the development of cognitive interest. In
this context, teaching mathematics is important.

1.1. Purpose of the research

It is aimed to determine the views of mathematics teachers working in high school on technology-
supported education. Within the scope of this general objective, answers to the following sub-
objectives have been sought:
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1. What materials do you use in math class? Do you do sorting?

2. What do you pay attention when choosing the assistive technologies that you use in class?
3. What is the contribution of technology-supported education to mathematics teaching?

4. What are your suggestions for designing technology-supported education?

2. Method and materials

2.1. Research method

This research is qualitative, phenomenological research. Phenomenology is one of the
perspectives that forms the basis of qualitative research and focuses on facts and events that
people are aware of in their daily lives but do not have detailed information about. It aims to
reveal people's experiences and the similarities or differences in these experiences (Wojnar &
Swanson, 2007). It is desired for teachers to develop the effectiveness, structure and content of
using a technology in a mathematics lesson and to determine the effectiveness of ‘Information
Technologies in Mathematics Education’. This case study is to investigate the effect of the
integration of ICT applications on mathematics education. Within the scope of this general
purpose, semi-structured interview questions prepared by the researchers were asked. The
phenomenology method was preferred because it was thought that the views of mathematics
teachers who used technology in their classes in high school would be investigated with the best
phenomenological method.

2.2. Participants

The participants of this study were consulted for the opinions of 32 mathematics teachers who
used technology in their lessons in the high school in the spring term of 2021-2022. Participants
were selected by a simple random sampling method. They must be giving technology-supported
education in prerequisite courses. Simple random sampling is the simplest and most common
method of selecting a sample where the sample is chosen with equal probability of selection for
each unit in each draw (Singh, 2003). Participants participated in the research voluntarily.

Personal information of the participants participating in the research is given in Table 1.

Table 1. Demographic information

Variable Group F
Gender
Female 18
Male 14

2.3. Data collection tools

The data of the research were collected with the ‘Semi-Structured Interview Form’ in order to
determine the opinions of high school mathematics teachers about technology-assisted education
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in mathematics teaching. While preparing the interview questions, they were evaluated by three
teachers who are experts in their fields, and a pilot study was conducted by interviewing three
teachers other than those who participated in the research to ensure the validity and reliability of
the form. The semi-structured interview form took its final form after necessary arrangements.

2.4. Data collection process

Participants were asked to answer semi-structured interview forms created as a measurement
tool. The purpose and content of the study were explained to each participant. The forms were
distributed to the participants by face-to-face interviews outside of the classroom hours, and they
were asked to answer them. Interviews with students were recorded. Filling the forms took an
average of 25 minutes for each teacher.

2.5. Data collection analysis

Content analysis method, which is one of the qualitative data analysis techniques, was used in
the analysis of the data obtained from the research. Content analysis is a method for analysing the
content of various data such as visual and verbal data. Events are divided into defined categories
for analysis and interpretation. The opinions of the teachers participating in the research were
coded as T1, T2, T3.... Themes were formed by examining the answers given to the questions in
the semi-structured interview forms. The data were evaluated by three independent expert
teachers. After the codes were created, thematic coding was started and the codes were divided
into groups by the researcher and appropriate themes were extracted. Then, all the interview
data were coded and interpreted and turned into a report. The themes created were submitted to
the approval of the teachers participating in the research. In terms of the reliability of the
research, sub-themes and common themes were determined and given in tables. In addition, the
opinions of the participants who supported the themes are given under each table by quoting
directly with their codes.

3. Findigs
3.1. Findings on the preference ranking of the materials used by mathematics teachers in their

lessons
Table 2. The order of preference of the materials used in the course

Theme f
Textbook and lecture notes 21
Math test books 20
Projection 11
Smart board 10
Websites 7

Mathematics teachers were asked about the materials they used in the lesson. When the
answers to this finding were examined, it was found that textbooks and lecture notes were the most
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used material. Likewise, the majority of the teachers gave the answer as test books. Projectors,
smart boards and websites are among the materials used in mathematics.

Some of the opinions of the math teachers are as follows:

T1: ‘The compulsory course book is among the materials | use the most. In addition to the
textbooks, | often use the lecture notes that | have prepared myself. When my lecture is completed
with a comprehensive unit, | benefit from the questions in the math test books published by other
publishing houses. During my lecture, | used the projector frequently’.

T2: ‘Although mathematics is a numerical course, it is a course that includes theoretical
subjects. Theoretical topics are explained in detail in the textbooks. The materials | use the most are
textbooks, test books and smart boards’.

3.2. Findings on the issues considered in the selection of assistive technologies

Table 3. Considerations in the selection of assistive technologies

Theme f
Relevance to the subject 25
Suitability for the individual 21
State of the school and classroom 12

In mathematics education, what should be considered for the assistive technologies to be
selected in education and these designs is expressed as the models developed in accordance with
the individual purchasing 21 teachers' findings.

Some of the opinions of the math teachers are as follows:
T1: ‘When choosing the materials that | will use in the lesson, he decides whether | will find
suitable materials with the topics that | will explain in the lesson. | have a hard time finding material

on some subjects’.

T2: ‘When choosing the auxiliary materials that | will use in the course, | prepare the materials
according to the characteristics of my students according to their level of readiness’.

3.3. Findings on the contribution of technology-supported education to mathematics teaching

Table 4. The contribution of technology-supported education to mathematics teaching

Theme f
Skill development 21
Effective learning 20
Interaction (teacher—student and student—student) 10
Calculation fluency 8
Problem-solving 7
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Considering the opinions of mathematics teachers on the use of technology in mathematics lessons,
most of the teachers stated that they improved the skills of the students (21) and provided an
effective teaching environment (20). Subsequently, there are 10 teachers who state that technology-
supported educational environments provide interaction among students; 8 who state that they
provide computational fluency; and 7 who state that they provide problem-solving abilities.

Some of the opinions of the math teachers are as follows:
T1: ‘Technology is one of the most effective methods in mathematics, as it is in every field of

education. | can say that the skills of the students develop faster in the activities we have done
thanks to the technological tools’.

T2: ‘Learning with technology provides effective learning because it includes different
techniques. It enables students to learn both individually and in groups’.

T3: ‘Developing high-level skills is very important. The development of these skills of a high
school student becomes easier with technology’.

3.4. Findings on the recommendations for the design of technology-supported education

Table 5. Recommendations for the design of technology-supported education

Theme f
In-service training 25
Sufficient tools and equipment 24
Suitable classroom environments 18

In Table 5, the suggestions of mathematics teachers in the creation of technology-supported
learning environments are rated. The opinions of majority of the mathematics teachers on this
guestion stated that they need in-service training. Most teachers gave the same answers to this
finding. They stated that sufficient tools and equipment should be provided by the school and that
appropriate classroom environments should be created.

Some of the opinions of the math teachers are as follows:

T1: ‘l consider the educational content we have received at the university to be insufficient in
terms of technology-supported trainings. Technology is developing very quickly. In order to keep up
with this situation, we need to constantly renew ourselves. In-service trainings about technology-
supported trainings can be given every year. | think we need these trainings. In the same way, |
believe that it should be done at the end of the year in their discussions about whether we use the
trainings we have received in the lessons’.

T2: ‘No matter how much sufficient knowledge we have in the field of technology, we need
tools to use technology. The school method needs to provide these tools’.
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4. Conclusion, discussion and suggestions

The general purpose of this research is to determine the opinions of mathematics teachers
working in high schools about technology-assisted education. When looking at the results obtained
from the sub-objectives in general, it was concluded that mathematics teachers found technology-
assisted education effective, but there were areas they needed to provide technology-assisted
education. Amador (2018) mentioned that pre-service mathematics teachers could not use teacher
actions effectively in video simulation tasks. In this case, it is evident that the number of technology-
supported trainings given at the university should be increased. Murzatayeva et al. (2022) examined
teachers' use of technology in their study. Similar results were obtained with this study.

When the results regarding the materials used by the mathematics teachers in the
mathematics lesson were examined, it was concluded that the textbooks and lecture notes were the
most preferred materials. It has been concluded that lecture notes, projectors, smart boards and
websites are among the materials used in mathematics.

In mathematics education, teachers were asked whether they pay attention to choosing
assistive technologies in education. When the results of this finding were examined, it was
concluded that they chose the material according to whether it was suitable for the subject; they
chose the students according to the level of suitability; and paid attention to the physical condition
of the school and the classroom. The result obtained from this finding is supported by other studies.
Amador (2018), in his study on the use of technology in mathematics teaching, argued that it is
essential for pre-service teachers to know how to organise productive mathematical discussions. In
another study, he argued that while the use of technology in mathematics and even in teaching
geometry was provided, mathematical processes and technological actions emerged. Drijvers et al.
(2013) stated that a teacher who participated in his study used the revoicing technique in the
classroom.

Considering the opinions of mathematics teachers who use technology in mathematics on the
contribution of technology use to students in mathematics lessons, it was concluded that most of
the teachers improved the skills of the students and provided an effective teaching environment.
Again, it has been concluded that technology-supported educational environments provide
interaction between students, provide numerical fluency and help students gain problem-solving
skills. The importance of mathematics teaching in which ICT is integrated and its success with
students has been proven (Bilbiil, 2010). Computer-assisted technology-assisted education also
improves teaching, attention, discovery and problem-solving skills (Bybee et al., 2006). Bello et al.
(2020) defended the effectiveness of the media as educational technologies in their study. They
argued that technological tools are effective in every step of teaching.

Mathematics teachers' suggestions were asked for the creation of technology-supported
learning environments. The opinions of the mathematics teachers on this question indicated that
they needed in-service training. Most teachers gave the same answer to this finding. They stated
that sufficient tools and equipment should be provided by the school and that appropriate
classroom environments should be created. With the advancement in technology, it is reasonable to
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conclude that the frequency of in-service training should be increased for teachers to learn new
generation teaching methods.

There is a lot of research and application that can be done in the field of mathematics. Like
every science, tools and materials are required to do mathematics and to learn/teach it effectively.
Therefore, the tools available in homes and schools need to be evaluated effectively. University
students should be assigned special projects that they will carry out and develop in the field of
effective use of cognitive tools in school mathematics in education faculties. In order for teachers to
gain new competencies in their profession and to realise specialist modern education, the number of
in-service trainings must be increased. In general, teachers should be informed about advanced
educational technologies. It should be ensured that primary school and mathematics teachers gain
skills and competencies.
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