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Pre-service teachers who are future practitioners of  the curriculum cannot be 
considered independent of  their views on education and technology. The goal of 
this study is to determine the use of  technology and the opinions of pre-service 
primary teachers (PPTs) regarding the use of  technology in classroom activities 
in mathematics lessons. The research was conducted with 62 PPTs studying in a 
state university. The study is based on a case study. The PPTs designed and imple-
mented activities with respect to the objective(s) in the primary school mathemat-
ics-teaching programme. These activities were observed and recorded in video. At 
the end of the semester, the opinion form prepared by the researchers was applied 
to the PPTs. Descriptive statistics, descriptive analysis and content analysis meth-
ods were used in the analysis of  the data. According to the findings of the research, 
almost all of  the PPTs expressed opinions about the positive and negative aspects 
of  technology usage related to education. Furthermore, while 83.86% of the PPTs 
indicated that they wanted to use technology effectively in their professional lives 
in the future, only 19.35% of the observed activities benefited from the technology. 
PPTs advocated two main reasons for not using technology in classroom activities. 
The first was that concrete material is more effective where physical conditions 
are inadequate and the difficulty in accessing materials, especially at schools in 
rural areas. The second main reason concerned time constraints while following 
the curriculum.

Keywords: primary mathematics education; technology; teacher education; class-
room activity; technology integration

Introduction

The continuous change in the field of technology has influenced applications in dif-
ferent areas. Nowadays, technological tools are used in many areas such as security, 
health, industry, economics and in almost all institutions. It is an indispensable fact 
that technology has become a prerequisite for the quality of a job (Ertmer and Otten-
breit-Leftwich 2010). There is almost no day for an individual where she/he is not deal-
ing with technology. Mathematics education is also influenced by these developments 
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because of the relationships between mathematics and mathematics education, with 
technological developments (Aydın 2005). Integration of the technology into an edu-
cational context is becoming more important every day (Kim et al. 2013; Smith, Kim, 
and McIntyre 2016; Taimalu and Luik 2019). Most educators, teachers and research-
ers have an opportunity to develop new perspectives on students’ learning concerning 
mathematics with advances in technology (Drijvers et al. 2016).

One of the ways to achieve high quality in teaching is to enrich educational envi-
ronments with technology (Taimalu and Luik 2019). Many countries have made large 
investments for the use of technology in education (The Organization for Economic 
Co-operation and Development [OECD] 2013), so many schools have access to dif-
ferent technological tools used for mathematics courses or general purposes (Hoyles 
2018). The National Council for the Teachers of Mathematics [NCTM] (2014) empha-
sised the idea that technology will support effective teaching and facilitate meaningful 
learning and that technology could be used appropriately to help students understand 
mathematics, carrying out reasoning and improving communication skills. Studies 
have shown that the use of technology in mathematics classrooms is beneficial for stu-
dents’ conceptual learning, positive attitudes and the development of metacognitive 
skills (Drijvers et al. 2016; Harju, Koskinen, and Pehkonen 2019; Olkun, Altun, and 
Smith 2005; Sinclair 2004). In this regard, it was stressed that technology should be 
used in primary mathematics education (Higgins, Huscroft-D’Angelo, and Crawford 
2019; Kersaint et al. 2003). Sarama et al. (2012) stated that if  activities are designed 
and implemented well, computers provide many benefits for young children both psy-
chologically and pedagogically. Teachers as practitioners have a great responsibility 
in order to integrate technology into education. Today, teachers need to be informed 
about how to use technological tools in educational environments, how it affects stu-
dents’ conceptual knowledge and skills, and the potential problems that may arise. In 
other words, today’s teachers should have technological skills in their repertoire to 
use in educational settings (Kersaint et al. 2003) because the potential of technology 
only emerges with the effective use of teachers (Galbraith 2006). However, despite 
the positive views towards technology, it cannot be considered that it could be fully 
integrated into learning environments (Angeli and Valanides 2009; Cheok et al. 2016; 
Ertmer and Ottenbreit-Leftwich 2010; Kim et al. 2013; Martin 2018; Taimalu and 
Luik 2019). This is mainly due to the traditional and teacher-centred understanding 
of education, as well as too much focus on technical skills (Angeli and Valanides 
2009; Atasoy, Uzun, and Aygun 2015; Avci and Coskuntuncel 2018; Aydin 2005; 
Ertmer and Ottenbreit-Leftwich 2010). Before these barriers, it was emphasised that 
teachers should have positive beliefs and opinions about the use of technology (Lin 
2008; Sedoyeka 2012). The examination of beliefs is thought to be determinant in the 
decision-making process of teachers in order for technology to successfully operate in 
teaching environments (Ertmer and Ottenbreit-Leftwich 2010).

Ertmer and Ottenbreit-Leftwich (2010) pointed out that four key components, 
including teacher knowledge, self-efficacy, school-subject culture and pedagogical 
beliefs, are essential for the integration of technology. Among these components is 
first of all, it is necessary that teachers believe that the activities with educational 
technology carried out in teaching environments are beneficial (Ertmer and Ottenbre-
it-Leftwich 2010). Taimalu and Luik (2019) and Ertmer (2005) considered the belief  
factor as the ‘root concept’ and described it as the basis for all other factors. Beliefs, 
according to Rokeach (1972), are defined as phrases beginning with ‘I believe that...’ 
(as cited in Ertmer and Ottenbreit-Leftwich 2010). It is emphasised that beliefs which 
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deeply affect individuals’ knowledge, thinking processes and behaviours, are resistant 
to change (Pajares 1992). In this respect, the beliefs carried by teachers are one of the 
major obstacles for the integration of technology into learning environments (Mama 
and Hennesy 2013), so it has been seen as one of the first problems to overcome in 
order to integrate technology into educational learning environments (Taimalu and 
Luik 2019; Wachira and Keengwe 2011). Ertmer (1999) also classified the barriers for 
the integration of technology as external barriers, which are related to technical prob-
lems, and internal barriers such as teachers’ opinions, thoughts and beliefs.  Ertmer 
(1999) stressed that internal barriers are more important because they are more diffi-
cult to overcome.

The teachers’ undergraduate education periods have been considered important in 
the development of teachers’ technological skills and beliefs about the use of technol-
ogy (Kersaint et al. 2003). Because it was seen that pre-service teachers who did not 
have enough experience in teaching with technology in their undergraduate years did 
not feel comfortable using technology in an educational context in their future careers 
(Lin 2008). It is not likely that these pre-service teachers use technology in educational 
situations in their profession effectively. Technological tools such as computers, smart 
phones, tablets and different applications have become more and more widespread 
recently. However, pre-service primary teachers (PPTs) need to be competent in how 
these technologies should be transformed in the context of specific educational objec-
tives because it may not be possible to create a specific learning environment suitable 
for every class, every purpose, every student or every school (Mishra and Koehler 
2006). Being good at the use of technological tools may not guarantee technology 
integration. Different approaches have been suggested in order to offer insights into 
technological integration in an educational context. Hooper and Rieber’s (1995) the-
oretical framework, which is one of the initial suggestions, describes the basic steps 
needed to be considered for integrating technology into instruction. This theoretical 
framework attempts to provide simpler explanations about technology integration 
when compared to others (Jang 2019). For this reason, Hooper and Rieber’s frame-
work was thought to be appropriate for the current study. In this respect, Hooper and 
Rieber (1995) distinguished between educational technology and technology in edu-
cation. They emphasised that the quality of technological tools or how they are used 
(educational technology) in the classroom is important, and not the quantity (tech-
nology in education). Similarly, Drijvers (2013) stated that teachers have a key role for 
the effective use of technologies in educational contexts . Hooper and Rieber (1995) 
proposed a five-stage theoretical framework for the use of technology in educational 
environments. In this framework, there are five different phases of technological use 
from simple to complex. These phases are familiarisation, utilisation, integration, 
reorientation and evolution, and are described as follows:

The familiarization phase involves basic knowledge to learn how to use simple 
programs for technology. In the utilization phase, the teacher attempts to use tech-
nology in the classroom. This type of usage is simple and limited. During the 
integration phase, the teacher uses technology consciously in the teaching phase. 
However, when encountering some negativity unexpectedly, it cannot continue 
to be taught in a planned manner. This stage can be perceived as the equivalent 
of the blackboard in the electronic environment. In the reorientation phase, the 
teacher can integrate technology with the teaching environment consciously and 
purposefully. If  the teacher is in a redirection phase, students are able to be in 
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the guide position when creating their own information. In other words, students 
in the classroom can be called the driver’s seat during the learning phase. For a 
teacher in the final stage of development, change is not a frightening feature. By 
considering the conditions, the learning environment is integrated with technology 
in a student-centered manner. (Hooper and Riebers 1995, pp. 156–158).

As mentioned earlier, it has been noted that the experiences of pre-service teachers 
in their undergraduate years will affect their future educational activities (Unlu and 
Sarpkaya Aktas 2017). In this sense, teachers and their professional development play a 
key role in the effective use of technology in educational learning environments (Hoyles 
and Lagrange 2009; Pamuk et al. 2013). Most of the studies conducted with teachers 
and pre-service teachers have been aimed at determining attitudes, opinions or beliefs 
towards technology (Aktas et al. 2014; Ertmer 2005; Pamuk et al. 2013; Smith, Kim, 
and McIntyre 2016; Usta and Korkmaz 2010). It was emphasised that pre-service teach-
ers should be given opportunities to carry out their own technology-supported instruc-
tions (Willis 2001). Shin et al. (2009) stated that there are many studies on technology 
in a teacher’s education, and the emphasis on the studies in classroom observations and 
interviews can be useful in this area because more study is needed to understand how 
pre-service teachers use technology in their teaching processes (Liu 2016). Similarly, in 
this study, the aim is to reveal the opinions of the PPTs in the use of technology in their 
classroom activities. Additionally, the other goal of this research is to determine how 
PPTs use technology in instructional settings. Besides, if the PPTs are not using technol-
ogy in classroom activities, then the probable reasons underlying this are the focus of 
the current study. This aspect of the study is thought to contribute to the literature. For 
this purpose, the following research questions were determined: 

1. What is the current status of PPTs’ technology usage in classroom activities?
2. What are the opinions and beliefs of the PPTs on the use of technology in 

classroom activities for mathematics lessons?
3. What are the reasons of PPTs concerning the non-use of technology in class-

room activities during mathematics lessons? 

Method

In this study, the case study model was adopted. The case study is a research meth-
odology that investigates a contemporary phenomenon in depth and within its own 
context and provides researchers the opportunity to make an in-depth and holistic 
examination of a phenomenon (Yin 2015).

Participants
This research was conducted on 62 PPTs enrolled in the Mathematics Teaching II 
course, who were from a state university in Turkey. The PPTs received education in 
Turkey for 4 years at the university. According to the faculty programme, the PPTs 
take Basic Mathematics 1–2 and Teaching Mathematics 1–2 courses related to math-
ematics education. The participants were in third grade at the time of the study. 
They took the Teaching Mathematics 1 course in the fall semester of that academic 
year. The PPTs are expected to put into practice theoretical knowledge, which they 
have taken from Teaching Mathematics 1, into the Teaching Mathematics 2 course. 
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The Teaching Mathematics 1 course consists of strategies used in mathematics teach-
ing, basic skills in mathematics education, problem solving and the development of 
number sense; and the teaching objectives of the curriculum such as natural numbers, 
fractions, decimals and the operations with them. Moreover, there are Computer 1 
and Computer 2 courses, which focus on basic and simple technological knowledge 
such as the introduction to information technologies, the history of computers and 
the basic components of computers in the pre-service teacher training programme. 
The participants of the study were determined through the convenience sampling 
method. According to this sampling method, the researcher prefers easy-to-access 
and inexpensive to study (Patton 2001). A total of 80.64% of the PPTs participating 
in the study were female and 19.35% were male.

Instruments and data collection
For the first research question, the observation notes were taken by the first author, and 
the video recordings of the activities were performed in respect to their voluntariness. 

For the second and third research questions, a structured interview form with 
six open-ended questions was developed by the researchers. The interview form was 
examined by a linguist and two faculty members. After the necessary arrangements 
were completed, a pilot application was carried out with three PPTs from different 
classes. The form was administrated to the PPTs at the end of the semester. It was 
assumed that the PPTs responded sincerely to these questions.

The implementation continued for 14 weeks in total. The PPTs were informed 
at the beginning of the semester. They were asked to design activities for any objec-
tives in the primary school mathematics curriculum and to practice this activity in the 
classroom for 15–20 min. Every week, —four to five PPTs implemented activities that 
were designed by themselves in the classroom. During the video recordings, the first 
author was involved as a participant observer and field notes were taken. No inter-
vention was carried out during the activities. Throughout the implementation of the 
activities, the PPTs performed their activities as in a real primary school class, with the 
rest of the class including the researcher assuming the role of the student.

The distribution of the objectives in the curriculum determined by the PPTs 
according to their wishes is presented in Table 1, according to the class levels and 
learning domains.

Table 1. Objectives of the activities by classes and content areas.

Class level f %

1st grade 13 20.96
2nd grade 20 32.25
3rd grade 15 24.19
4th grade 14 22.58
Total 62 100
Learning domain
Numbers and operations 38 61.29
Geometry 7 11.29
Measurement 17 27.41
Data processing 0 0
Total 62 100
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Data analysis
Descriptive analysis and content analysis were used for the analysis of  the data 
obtained through the observation notes, video recordings and interview forms. 
While the findings related to the first research question were analysed by using 
the descriptive analysis method, the analysis of  the findings of  the second and 
third research questions were conducting using the content analysis method. 
The answers of  the PPTs’ were encoded and collected under certain themes. For 
example, the opinions of  the advantages and disadvantages of  technology were 
categorised as ‘visualisation’, ‘saving’, ‘easy accessibility’, ‘concretisation’, ‘rein-
forcement’, ‘ technical difficulties’, ‘course content’, ‘lecture process’ and ‘attitude’. 
In determining codes and themes, the studies of  Aktas et al. (2014) and Ocal and 
Simsek (2017) were utilised.

The analysis of the observations and videos was done based on the theoretical 
framework for the use of technology in educational environments developed by 
Hooper and Rieber (1995). After the PPTs completed their activities, a structured 
interview with six open-ended questions was administrated. Video recordings, obser-
vation notes and responses to the interview were examined by the authors separately. 
The observation notes of the first author were checked by the second author. After 
this procedure, comparisons were made with the findings and the analyses were clar-
ified (Figure 1).

To ensure the validity and reliability of qualitative research, it is necessary to take 
different precautions from quantitative research (Creswell 2009). The following pre-
cautions were taken to ensure internal validity and external validity in the study:

1. To increase the validity and reliability in qualitative research, it is important to 
spend considerable time gathering information (Creswell 2009). For the cur-
rent study, the duration of the study lasted 14 weeks, so it is assumed that the 
time was sufficient to gather knowledge.

2. Triangulation (observation notes, video recordings and interview form) was 
done to confirm the findings obtained from the different sources.

3. The answers to the interview form of the PPTs were transferred without any 
changes.

Figure 1. Data collection and analysis process.

http://dx.doi.org/10.25304/rlt.v28.2302


Research in Learning Technology

Citation: Research in Learning Technology 2020, 28: 2302 - http://dx.doi.org/10.25304/rlt.v28.2302 7
(page number not for citation purpose)

4. The findings were evaluated by different researchers and consensus between 
the researchers was found to be 87.56% for the interview. There was a consen-
sus between the authors about the levels of PPTs according to the theoretical 
framework of Hooper and Rieber (1995).

5. The technology dimension of the research was mentioned in order for the 
PPTs not to feel pressure to use technology during the activity planning and 
implementation process.

Results

PPTs’ usage of technology in classroom activities for mathematics lessons
During the implementation of the activities, it was observed that 19.35% of the 
PPTs used technology, but 80.64% did not use technology. Seven of the participants 
(11.29%) used a PowerPoint presentation, four (6.45%) used music playback and one 
(1.61%) used a video demonstration.

The PPTs stated that they used the music playback or video demonstration at the 
beginning of the activity in order to raise students’ interests and motivate them in the 
activities. It can be said that the participants intended to use these technologies con-
sciously when designing the event. The PPTs, who used the PowerPoint presentation 
in their activities, were observed to use technology like a blackboard. In Figures 2 
and 3, images from the participants using the PowerPoint application in their activi-
ties are presented.

Figure 2. Activity footage from PPT 8.

Table 2. PPTs’ use of technology in classroom activities.

Was technology used during the activity? f %

Yes
PowerPoint Presentation 7 11.29
Music playback 4 6.45
Video presentation 1 1.61

No 50 80.64
Total 62 100
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The answers to the question ‘Do you plan to use technology effectively in your 
profession?’ from the interview form are presented in Table 3.

Table 3 shows that 70.96% of the participants stated that they would benefit from 
technology effectively in their professional lives, 12.90% will use it in necessary situ-
ations, 7% have no idea and 4.83% will not use technology in mathematics lessons. 

PPTs’ opinions on the use of technology in classroom activities in mathematics lessons
The data obtained from the participants are displayed in two separate categories: 
‘advantages’ and ‘disadvantages’.

According to Table 4, the participants mostly indicated the following advantages of 
technology; time savings (50.00%), attention-catching (41.93%), permanent learning 

Table 3. PPTs’ responses concerning the use of technology in their professional lives.

Category F % Examples of PPTs’ answers

Yes

44 70.96 Yes. I think it would be useful for the students.
Yes. I definitely think so.
Yes. The positive side of technology is quite high.
I’m thinking it will definitely yield results.
For students’ permanent and effective learning, yes.
It’s the technology age so, for that reason, I think so.

When 
required, 
yes.

8 12.90

In some situations, yes.
I’m thinking about using it as required.
Depending on the topic, yes.
Yes, if  necessary. But I would not use technology in every lesson.

No 3 4.83
I don’t think it would be effective in mathematics.
Yes, but not in math.

No opinion 7 11.29 I have no idea.
Total 62 100

Figure 3. Activity footage from PPT 58.
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(33.87%), rapid and easy access to information (32.25%), visualisation (27.41%) and 
a simulation opportunity (25.80%).

Examining Table 5, the lack of technological knowledge concerning the disad-
vantages of technology (27.41%) was the most cited reason, followed by the cost of 
technology (22.58%); and the inability to provide sufficient opportunities in all envi-
ronments (19.35%), difficulties in classroom management (19.35%) and non-purpose 
usage (19.35%) were cited.

Reasons for not using technology in classroom activities in mathematics lessons

If  the data in Tables 2 and 3 are handled together while most of the PPTs (83.86%) 
would like to use technology in their teaching professions, only 12 PPTs (19.35%) 
used technology in the activities. These findings show that there is an inconsistency 
between the opinions and practices of the PPTs. The findings of the third research 
question are presented in this section to indicate the underlying reasons for the activ-
ities, which do not involve technology, performed by the PPTs.

According to Table 6, the prominent idea by the PPTs is that ‘concrete material is 
more effective for teaching’ (54.83%) as the reason for not using the technology in the 
activities. Also, it was found that the PPTs reported that they used technology during 
the preparation phase (14.51%) and they think that they will work in schools in rural 
areas (9.67%) in their professional lives.

Table 4. Opinions of PPTs on the advantages of technology.

Categories Codes f %

Opinions 
about course 
content

Provides visualisation. 17 27.41
Facilitates understanding/learning. 10 16.12
Situations that are not possible in the class environment can be 
shown.

16 25.80

Provides concretisation. 10 16.12
Provides persistent learning. 21 33.87
It makes reinforcement easier. 8 12.90

Opinions 
about the 
instruction 
process

Saves time. 31 50.00
It appeals to a wider audience. 7 11.29
It allows you to provide various activities and examples at the same 
time.

10 16.12

It appeals to multiple senses. 8 12.90
Complements the teacher’s shortcomings. 2 3.22
Enables active participation. 4 6.45
Provides opportunities for interactive environments. 7 11.29
It facilitates individual learning. 5 8.06

Opinions 
about 
attitudes

Attention/attraction. 26 41.93
It is motivating. 7 11.29
It makes the lesson fun. 6 9.67

Other 
opinions

It provides easy and quick access to information. 20 32.25
It contributes to creativity. 4 6.45
Contributes to media literacy. 1 1.61
It allows socialisation. 2 3.22
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Some of the answers from the PPTs with respect to the third research question are 
as follows:

PPT 28: I did not use technology. I don’t think it could be very useful in a math class. 
I believe that children will learn better from more tangible, hand-held, and real life 
examples.
PPT 52: I did not prefer to use technology because I’m going to have trouble access-
ing a computer and the Internet in the village. For this reason, I made materials from 
equipment that I could easily access.
PPT 22: I did not want to use technology because my subject was the number pat-
terns listed within a certain difference. I don’t think I can just use slides in the class-
room to keep the attention alive.
PPT 39: I didn’t use technology in my presentation. However, when I was preparing 
for the presentation, I took advantage of technology. I did some research.

Table 5. Opinions of PPTs on the disadvantages of technology.

Categories Codes f %

Views on 
the technical 
aspect

It can lead to a loss of time. 9 14.51
Electronic devices may break down 7 11.29
Expensiveness 14 22.58
There may be no technology in every environment. 12 19.35

Opinions 
about  
teacher

Class control can be difficult. 12 19.35
The teacher may not be fully able to use the technology. 17 27.41
Passivates the teacher/The teacher may cut corners 12 19.35

Opinions 
about  
student

Could passivate the student 5 8.06
Can be distracting 12 19.35
May cause health problems 6 9.67
May cause non-purpose use 12 19.35
It can lead to technology addiction. 9 14.51
Could cause laziness in the student 7 11.29
It may not be appropriate for every subject and in every situation. 2 3.22

Other There may be issues related to the security of the information 
source.

7 11.29

It can adversely affect socialisation. 4 6.45

Table 6. Reasons of PPTs for not using technology.

Category f %

The view that using concrete material is more effective 34 54.83
Utilising technology in lesson preparation 9 14.51
To serve in village schools 6 9.67
Limited time 3 4.83
Classroom management 3 4.83
Technical problems 3 4.83
Not to cut-corners 2 3.22
Not feeling competent about technology 1 1.61
No views 2 3.22
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PPT 35: I did not use it because I thought there was no need for technology in the 
subject, and I can get away from the classroom when I’m connected to technology.
PPT 55: I didn’t use it. My materials were adequate. I thought the materials 
I  prepared would be more effective.
PPT 7: I took advantage of technology in the research phase. I made my presentation 
in the teaching environment with the materials I prepared. The reason for this is that 
I think that the more concrete things we convey, the more permanent they will be.

Discussion

Based on the findings, for the first sub-problem of the study, it can be said that the use 
of technology in activities was low (19.35%). Batane and Ngwako (2017) revealed that 
even though pre-service teachers had different technological competencies and posi-
tive attitudes towards using technology, the majority of them did not use it in their les-
son practices. The other studies in the literature reached the same conclusion, which is 
technological integration into learning environments, which cannot be fully achieved 
(Angeli and Valanides 2009; Cheok et al. 2016; Ertmer and  Ottenbreit-Leftwich 2010; 
Higgins, Huscroft-D’Angelo, and Crawford 2019; Kim et al. 2013; Martin 2018; 
Taimalu and Luik 2019). The teachers who benefited from technology were seen as 
being in the ‘utilisation’ and ‘integration’ stages of the phases that were developed by 
Hooper and Rieber (1995). The PPTs stated that they intended to save time by reflect-
ing the problems and examples in the classroom environment. For this reason, it can be 
said that the PPTs who benefited from the PowerPoint presentation were in the transi-
tion from the utilisation phase to the integration phase. Because the participants used 
technology by projecting printed resources such as images and problems, as Hooper 
and Riebers (1995) pointed out, while also consciously planning to use technology. 
Hooper and Rieber (1995) stated that most educators use technology in the ‘integra-
tion’ phase. Stobaugh and Tassell (2011) expressed this situation in another way and 
concluded that teachers in their study had the ability to use technology in educational 
settings, but they had difficulties in using technology in contextual situations. Aslan 
and Zhu (2016) found that pre-service teachers use technology for demonstrative pur-
poses at basic level. PPTs used technology like blackboard as Hooper and Riebers 
(1995) stated. The results of the current study show consistency with ones done by 
Aslan and Zhu (2016), Hooper and Rieber (1995) and Stobaugh and Tassell (2011).

It was obtained that while a large majority of the PPTs want to use technology 
in their professional lives, a small group of the PPTs used it in their instructions. The 
difference between the opinions of the PPTs and their practices is noticeable. This 
result is consistent with the results of the studies done by Smith, Kim and McIntyre 
(2016) and Liljedahl (2009). Smith, Kim and McIntyre (2016) revealed that teachers 
believed that technology is useful for students, but they needed help about how to 
use it. Therefore, teachers are not able to reflect what they believe in their practices. 
Liljedahl (2009) pointed out the tension between ideal and real about use of tech-
nology in education in his study also. Unfortunately, the PPTs are not given train-
ing at the undergraduate level to use technology effectively in their professional lives 
(Ciftci  et al. 2013; Tondeur et al. 2013). The difference between what participants 
think and what they put in practice may be related to the learning experiences of par-
ticipants, especially with the education they receive at the undergraduate level, there 
are limited courses and opportunities for technology integration in teacher training 
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institutions. The PPTs were asked to express their opinions about technology, and the 
answers were examined under the heading of advantages and disadvantages. Con-
cerning the advantages of technology use in an educational context, in the study of 
Atasoy, Uzun, and Aygun (2015), pre-service teachers’ thoughts were revealed as per-
manent learning, improving students’ thinking skills, making the lesson enjoyable and 
simplifying. In addition, Ciftci and Tatar (2014) found that pre-service teachers had 
opinions that technology is interesting and easily accessible. The PPTs have views that 
technology enables visualisation, concretisation, making connections between mathe-
matics and real world, and thus, saving time (Ocal and Simsek 2017). Smith, Kim and 
McIntyre (2016) reached parallel findings in relation to what pre-service teachers have 
opinions on technology use also. Considering the disadvantages of technology use in 
educational context, similar to the current study, it was seen that the PPTs presented 
opinions related to technical issues, classroom management, misuse and teachers’ 
lack of technological knowledge in the other studies (Atasoy, Uzun, and Aygun 2015; 
Ciftci and Tatar 2014; Ocal and Simsek 2017). In light of these results, it can be said 
that the results obtained from the current study are in line with those obtained from 
other studies in the literature. Besides, the studies conducted with in-service teachers 
reached similar findings (Aktaş et al. 2014; Avci and Coşkuntuncel 2018; Birisci and 
Calık Uzun 2014; Ciftci et al. 2013; Delice and Karaaslan 2015; Drijvers et al. 2016). 
It is noteworthy that the opinions of the PPTs are in accordance with the opinions of 
the in-service teachers. 

In the third sub-problem of the study, the aim was to reveal the reasons why the 
PPTs did not use technology in their activities. The beliefs of individuals for mathe-
matics, mathematics teaching and the role of technology influence the decisions they 
make in educational learning environments (Smith, Kim, and McIntyre 2016). In 
mathematics classes, the abstract structure of the concepts cannot be embodied in 
every situation or any environment (Birisci and Calık Uzun 2014). Therefore, tech-
nology is one of the tools used for the concretisation of concepts or situations that 
cannot be shown in the classroom environment (Aktaş et al. 2014; Ocal and Sim-
sek 2017). While participants indicated that technology is advantageous for visual-
isation and concretisation, the idea that concrete materials are more effective than 
technology appears to be more dominant. This situation may be related to the learn-
ing experiences they exposed, which have an impact on the decisions they make in 
their teaching environment (Stickles 2011; Van Dooren, Verschaffel, and Onghena 
2002). The PPTs enrolled in courses mainly taught by using concrete materials. Using 
technology in learning environments was a relatively new situation for them. That is 
why it is possible that they are still eager to use hands-on activities during their teach-
ing activities. Unfortunately, teacher training institutes are not adequate to prepare 
pre-service teachers for the future in order to use technology (Aslan and Zhu 2016). 
Even if  the PPTs have positive opinions about technology, due to not having enough 
experience with technology, it can be said that they do not have in-depth knowledge 
of how to concretise or visualise any objective by using technology. Thus, PPTs used 
technology in their teaching at utilisation and integration levels as benefiting from 
power point, music playback and video demonstration. Secondly, it may be related 
to the fact that PPTs will teach in elementary classrooms. Students in elementary 
classrooms are aged 6–10 and they are at the concrete operational stage according 
to Piaget’s framework. For this reason, the PPTs may have the opinion that concrete 
materials are more effective than technology. Besides, Maschietto and Trouche (2010) 
stated that despite developments in digital tools, the tendency to use physical tools in 
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mathematics education still exists. PPTs also reported that because they have benefited 
from technology during the preparatory stage, they did not need to utilise technology 
in classroom activities. This result is similar to the results of Aslan and Zhu’s (2016) 
study in which teachers attended to use search engines to seek and evaluate informa-
tion. In addition, it was seen that the PPTs were concerned that they would serve in 
rural schools, and therefore, they thought that the lack of physical conditions would 
constitute an obstacle to the use of technology. Similarly, Batane and Ngwako (2017) 
concluded that lack of technological tools and inadequate physical conditions are two 
major reasons for not using technology in classes. In this study, in parallel with the 
findings of Wachira and Keengwe (2001), other reasons, which were categorised as 
external or internal barriers, reported by the PPTs as follows: limited time, classroom 
management issues and technical problems. 

Conclusion

In this study, the aim was to determine the use of technology and the opinions of 
PPTs regarding the use of technology in classroom activities in mathematics lessons. 
In addition, there was an attempt to reveal the reasons underlying the PPTs’ not using 
technology in mathematics teaching. Based on the findings, it was seen that the PPTs 
have positive views about using technology and they are willing to use technology in 
their future classes. Nevertheless, the issue of technology integration in elementary 
mathematics education still remains current as a problem. The major reasons for not 
using technology were seen as the notion that concrete materials are more effective 
than technology, and using technology in the preparation phase, and technical-phys-
ical inadequacies. 

Suggestions

It is noted that new educational institutions should be intertwined with the ever- 
changing technological world (Martin 2018). For example, the Increasing Opportuni-
ties and Improving Technology Movement (FATIH) project in Turkey was launched 
in 2010, and interactive boards were provided for 54 000 schools, and approximately 
1 million teachers and 18 million students were affected by this project (YEGITEK 
2017). Most of the schools in Turkey were equipped with technological tools via the 
project. That is why most of the PPTs have an opportunity to use technology in their 
future careers. In this respect, the coordination of faculties of education at universi-
ties and public schools is important in terms of educating pre-service teachers as indi-
viduals who are able to integrate technology into learning environments. By offering 
practical opportunities to pre-service teachers about technological integration, their 
thoughts, attitudes and beliefs should be encouraged positively.

Limitations

The study is thought to have some limitations. One of  them relates to the working 
group. The study group had PPTs from only one state university. It would be better 
to involve PPTs from various universities. In addition, the research was limited to 
the primary school mathematics curriculum. Therefore, research can be proposed for 
pre-school, middle and high school teaching programmes with different objectives.

http://dx.doi.org/10.25304/rlt.v28.2302


M. Sahal and A. S. Ozdemir

14 Citation: Research in Learning Technology 2020, 28: 2302 - http://dx.doi.org/10.25304/rlt.v28.2302
(page number not for citation purpose)

Acknowledgements

This study was partly presented at the ASOS 5th International Symposium on Educa-
tional Sciences in Istanbul, 25–27 October 2018.

References
Aktas, I., et al., (2014) ‘Teachers’ opinions about FATIH project: awareness, foresight and expec-

tations’, Necatibey Faculty of Education Electronic Journal of Science and Mathematics 
Education, vol. 8, no. 1, pp. 28–46. doi: 10.12973/nefmed.2014.8.1.a11

Angeli, C. & Valanides, N. (2009) ‘Epistemological and methodological issues for the concep-
tualization, development, and assessment of ICT–TPCK: advances in technological peda-
gogical content knowledge (TPCK)’, Computers & Education, vol. 52, no. 1, pp. 154–168. 
doi: 10.1016/j.compedu.2008.07.006

Aslan, A. & Zhu, C. (2016) ‘Influencing factors and integration of ICT into teaching practices 
of pre-service and starting teachers’, International Journal of Research in Education and 
Science, vol. 2, no. 2, pp. 359–370.

Atasoy, E., Uzun, N. & Aygun, B. (2015) ‘Investigating pre-service teachers’ technological ped-
agogical content knowledge in learning environment supported by dynamic mathematics 
software’, Bartın University Journal of Faculty of Education, vol. 4, no. 2, pp. 611–633. 
doi: 10.14686/buefad.v4i2.5000143622

Avci, E. & Coskuntuncel, O. (2018) ‘Middle school teachers’ opinions about using Vustat 
and Tinkerplots in the data processing in middle school mathematics’, Pegem Journal of 
Education and Instruction, vol. 9, no. 1, pp. 01–36. doi: 10.14527/pegegog.2019.001.

Aydin, E. (2005) ‘The use of computers in mathematics education A paradigm shift from “com-
puter assisted instruction” towards “students’ programming”’, The Turkish Online Journal 
of Educational Technology, vol. 4, no. 2, pp. 27–34.

Batane, T. & Ngwako, A. (2017) ‘Technology use by pre-service teachers during teaching prac-
tice: are new teachers embracing technology right away in their first teaching experience?’, 
Australasian Journal of Educational Technology, vol. 33, no. 1, pp. 48–61. doi: 10.14742/
ajet.2299

Birisci, S. & Calik Uzun, S. (2014) ‘Mathematics teachers’ views on interactive whiteboard use 
in their courses: a sample of Artvin Province’, Elementary Education Online, vol. 13, no. 4, 
pp. 1278–1295. doi: 10.17051/io.2014.19504.

Cheok, M. L., et al., (2016) ‘Understanding teacher educators’ beliefs and use of  information 
and communication technologies in teacher training institute’, in Envisioning the Future 
of Online Learning, eds. J. Luaran, J. Sardi, A. Aziz, & N. Alias, Singapore, Springer, 
pp. 11–21.

Ciftci, O., Taskaya, S. M. & Alemdar, M. (2013) ‘The opinions of classroom teachers about 
fatih project’, Elementary Education Online, vol. 12, no. 1, pp. 227–240.

Ciftci, O. & Tatar, E. (2014) ‘The comparison of the effectiveness of the using compass- 
straightedge and a dynamic software on achievement’, Journal of Computer and Educational 
Research, vol. 4, no. 2, pp. 111–133.

Creswell, J. W. (2009) Research Design: Qualitative, Quantitative, and Mixed Methods 
Approaches, 3rd ed., Sage, Thousand Oaks, CA.

Delice, A. & Karaaslan, G. (2015) ‘The reflection of the activities prepared on the polygons and 
dynamic geometry softwares to the perceptions of the teachers and the students’ perfor-
mances’ Karaelmas Journal of Educational Sciences, vol. 3, pp. 133–148.

Drijvers, P. (2013) ‘Digital technology in mathematics education: why it works (or doesn’t)’, 
PNA, vol. 8, no. 1, pp. 1–20. doi: 10.1007/978-3-319-17187-6_8

Drijvers, P., et al., (2016) Uses of Technology in Lower Secondary Mathematics Education; 
A Concise Topical Survey, Springer, New York, NY.

http://dx.doi.org/10.25304/rlt.v28.2302
https://dx.doi.org/10.12973/nefmed.2014.8.1.a11
https://dx.doi.org/10.1016/j.compedu.2008.07.006
https://dx.doi.org/10.14686/buefad.v4i2.5000143622
https://dx.doi.org/10.14527/pegegog.2019.001
https://doi.org/10.14742/ajet.2299
https://doi.org/10.14742/ajet.2299
https://dx.doi.org/10.17051/io.2014.19504
https://dx.doi.org/10.1007/978-3-319-17187-6_8


Research in Learning Technology

Citation: Research in Learning Technology 2020, 28: 2302 - http://dx.doi.org/10.25304/rlt.v28.2302 15
(page number not for citation purpose)

Ertmer, P. A. (1999) ‘Addressing first- and second-order barriers to change: strategies for tech-
nology integration’, Educational Technology Research and Development, vol. 47, no. 4, 
pp. 47–61. doi: 10.1007/BF02299597

Ertmer, P. A. (2005) ‘Teacher pedagogical beliefs: the final frontier in our quest for technology 
integration?’, Educational Technology Research and Development, vol. 53, no. 4, pp. 25–39. 
doi: 10.1007/BF02504683.

Ertmer, P. & Ottenbreit-Leftwich, A. T. (2010) ‘Teacher technology change: how knowledge, 
confidence, beliefs, and culture intersect’, Journal of Research on Technology in Education, 
vol. 42, no. 3, pp. 255–284. doi: 10.1080/15391523.2010.10782551.

Galbraith, P. (2006) ‘Students, mathematics, and technology: assessing the present –  challenging 
the future’, International Journal of Mathematical Education in Science & Technology, 
vol. 37, no. 3, pp. 277–290.

Harju, V., Koskinen, A. & Pehkonen, L. (2019) ‘An exploration of longitudinal stud-
ies of digital learning’, Educational Research, vol. 61, no. 4, pp. 388–407. doi: 
10.1080/00131881.2019.1660586

Higgins, K., Huscroft-D’Angelo, J & Crawford, L. (2019) ‘Effects of technology in mathe-
matics on achievement, motivation, and attitude: a meta-analysis’, Journal of Educational 
Computing Research, vol. 57, no. 2, pp. 283–319. doi: 10.1177/0735633117748416

Hooper, S. & Rieber, L. P. (1995) ‘Teaching with technology’, in ed. A. C. Ornstein, Teaching: 
Theory into Practice, Needham Heights, MA, Allyn and Bacon, pp. 154–170.

Hoyles, C. (2018) ‘Transforming the mathematical practices of learners and teachers through 
digital technology’, Research in Mathematics Education, vol. 20, no. 3, pp. 209–228. 
doi: 10.1080/14794802.2018.1484799

Hoyles, C. & Lagrange, J. B. (Eds.) (2009) Mathematics Education and Technology – Rethinking 
the Terrain, The 17th ICMI Study, Springer, New York, NY.

Jang, J. (2019) Reımagınıng technol gınıng technology prep ogy preparatıon for pre-ser tıon for 
pre-servıce teachers: explorıng how the use of a vıdeo selfanalysıs ınstruc sıs ınstructıonal 
componen al component, based on the , based on the evıdentıal reasonıng and decısıon support 
model, ımpacts pre-ser s pre-servıce tea vıce teachers’ technol chers’ technologıcal pedagogıcal 
content knowledge, Doctoral dissertation, Syracuse University.

Kersaint, G., et al., (2003) ‘Technology beliefs and practices of mathematics education faculty’, 
Journal of Technology and Teacher Education, vol. 11. no. 4, pp. 549–577.

Kim, C., et al., (2013) ‘Teacher beliefs and technology integration’, Teaching and Teacher 
Education, vol. 29, pp. 76–85. doi: 10.1016/j.tate.2012.08.005

Liljedahl, P. (2009) ‘Teachers’ insights into the relationship between beliefs and practice’, in 
Beliefs and Attitudes in Mathematics Education: New Research Results, eds. J. Maaβ & 
W. Schlöglmann, Sense Publishers, Rotterdam, The Netherlands, pp. 33–43.

Lin, C. (2008) ‘Preservice teachers’ beliefs about using technology in the mathematics 
classroom’, Journal of Computers in Mathematics and Science Teaching, vol. 27, no. 3, 
pp. 341–360.

Liu, P. (2016) ‘Technology integration in elementary classrooms: teaching practices of student 
teachers’, Australian Journal of Teacher Education, vol. 41, no. 3, pp. 86–104.

Mama, M. & Hennessy, S. (2013) ‘Developing a typology of teacher beliefs and practices con-
cerning classroom use of ICT’, Computers & Education, vol. 68, pp. 380–387. doi: 10.1016/j.
compedu.2013.05.022

Martin, B. (2018) ‘Faculty technology beliefs and practices in teacher preparation through a 
TPaCK lens’, Education and Information Technologies, vol. 23, pp. 1775–1788. doi: 10.1007/
s10639-017-9680-4

Maschietto, M. & Trouche, L. (2010) ‘Mathematics learning and tools from theoreti-
cal,  historical  and practical points of view: the productive notion of mathematics 
 laboratories’, ZDM-The International Journal on Mathematics Education, vol. 42, no. 1, 
pp. 33–47.

http://dx.doi.org/10.25304/rlt.v28.2302
https://dx.doi.org/10.1007/BF02299597
https://dx.doi.org/10.1007/BF02504683
https://doi.org/10.1080/15391523.2010.10782551
https://dx.doi.org/10.1177/0735633117748416
https://dx.doi.org/10.1080/14794802.2018.1484799
https://dx.doi.org/10.1016/j.tate.2012.08.005
https://dx.doi.org/10.1016/j.compedu.2013.05.022
https://dx.doi.org/10.1016/j.compedu.2013.05.022
https://dx.doi.org/10.1007/s10639-017-9680-4
https://dx.doi.org/10.1007/s10639-017-9680-4


M. Sahal and A. S. Ozdemir

16 Citation: Research in Learning Technology 2020, 28: 2302 - http://dx.doi.org/10.25304/rlt.v28.2302
(page number not for citation purpose)

Mishra, P. & Koehler, M. J. (2006) ‘Technological pedagogical content knowledge: a frame-
work for teacher knowledge’ Teachers College Record, vol. 108, no. 6, pp. 1017–1054. 
doi: 10.1111/j.1467-9620.2006.00684.x

National Council of Teachers of Mathematics. (2014) Principles to Actions: Ensuring 
Mathematical Success for All, National Council of Teachers of Mathematics, Reston, VA.

Ocal, M. F. & Simsek, M. (2017) ‘Pre-service mathematics teachers’ opinions about FATİH 
project and technology use in mathematics education’, Turkish Online Journal of Qualitative 
Inquiry, vol. 8, no. 1, pp. 91–121. doi: 10.17569/tojqi.288857

Olkun, S., Altun, A. & Smith, G. (2005) ‘Computers and 2D geometric learning of 
Turkish fourth and fifth graders’, British Journal of Educational Technology, vol. 36, no. 2, 
pp. 317–326.

Organisation for Economic Co-operation and Development. (2013) Lessons from PISA 
2012 for the United States, strong performers and successful reformers in education. 
doi: 10.1787/9789264207585-en

Pajares, F. (1992) ‘Teachers’ beliefs and educational research: cleaning up a messy construct’, 
Review of Educational Research, vol. 62, pp. 307–332. doi: 10.3102/00346543062003307.

Pamuk, S., et al., (2013) ‘The use of tablet PC and interactive board from the perspectives of 
teachers and students: evaluation of the FATİH project’, Educational Sciences: Theory & 
Practice, vol. 13, no. 3, pp. 1799–1822. doi: 10.12738/estp.2013.3.1734

Patton, M. Q. (2001) Qualitative Research & Evaluation Methods, 3rd edn, Sage Publications, 
Thousand Oaks, CA.

Sarama, J., et al., (2012) ‘The impacts of an early mathematics curriculum on emerging literacy 
and language’, Early Child Research Quaterly, vol. 27, pp. 489–502. doi: 10.1080/1350293
X.2010.500070

Sedoyeka, E. (2012) ‘Obstacles in bridging the digital divide in Tanzania’, International Journal 
of Computing and ICT Research, vol. 6, no. 1, pp. 60–72.

Shin, T., et al., (2009) ‘Changing technological pedagogical content knowledge (TPACK) 
through course experiences’, in Proceedings of Society for Information Technology & 
Teacher Education International Conference 2009, eds. I. Gibson et al., AACE, Chesapeake, 
VA, pp. 4152–4159.

Sinclair, M. (2004) ‘Working with accurate representations: the case of preconstructed dynamic 
geometry sketches’, Journal of Computers in Mathematics and Science Teaching, vol. 23, no. 
2, pp. 191–208.

Smith, R. C., Kim, S. & McIntyre, L. (2016) ‘Relationships between prospective middle grades 
mathematics teachers’ beliefs and TPACK’, Canadian Journal of Science, Mathematics and 
Technology Education, vol. 16, no. 4, pp. 359–373. doi: 10.1080/14926156.2016.1189624

Stickles, P. R. (2011) ‘An analysis of secondary and middle school teachers’ mathematical prob-
lem posing, Investigations in Mathematics Learning, vol. 3, no. 2, pp. 1–34. doi: 10.1080/24
727466.2011.11790301

Stobaugh, R. R. & Tassell, J. L. (2011) ‘Analyzing the degree of technology use occurring in 
pre-service teacher education’, Educational Assessment, Evaluation and Accountability, vol. 
23, pp. 143–157. doi: 10.1007/s11092-011-9118-2

Taimalu, M. & Luik, P. (2019) ‘The impact of beliefs and knowledge on the integration of tech-
nology among teacher educators: a path analysis’, Teacher and Teacher Education, vol. 79, 
pp. 101–110. doi: 10.1016/j.tate.2018.12.012

Tondeur, J., et al., (2013) ‘Technological pedagogical content knowledge in teacher education: 
in search of a new curriculum’, Educational Studies, vol. 39, pp. 239–243. doi: 10.1080/030
55698.2012.713548.

Unlu, M. & Sarpkaya Aktas, G. (2017) ‘Examination of pre-service elementary mathe-
matics teachers’ problems posed about algebraic expressions and equations’, Turkish 
Journal of Computer and Mathematics Education, vol. 8, no. 1, pp. 161–187. doi: 10.16949/
turkbilmat.303966.

http://dx.doi.org/10.25304/rlt.v28.2302
https://dx.doi.org/10.1111/j.1467-9620.2006.00684.x
https://dx.doi.org/10.17569/tojqi.288857
https://doi.org/10.1787/9789264207585-en
https://dx.doi.org/10.3102/00346543062003307
https://doi.org/10.12738/estp.2013.3.1734
https://dx.doi.org/10.1080/1350293X.2010.500070
https://dx.doi.org/10.1080/1350293X.2010.500070
https://doi.org/10.1080/14926156.2016.1189624
https://dx.doi.org/10.1080/24727466.2011.11790301
https://dx.doi.org/10.1080/24727466.2011.11790301
https://dx.doi.org/10.1007/s11092-011-9118-2
https://dx.doi.org/10.1016/j.tate.2018.12.012
https://dx.doi.org/10.1080/03055698.2012.713548
https://dx.doi.org/10.1080/03055698.2012.713548
https://dx.doi.org/10.16949/turkbilmat.303966
https://dx.doi.org/10.16949/turkbilmat.303966


Research in Learning Technology

Citation: Research in Learning Technology 2020, 28: 2302 - http://dx.doi.org/10.25304/rlt.v28.2302 17
(page number not for citation purpose)

Usta, E. & Korkmaz, O. (2010) ‘Pre-service teachers’ computer competencies, perception of 
technology use and attitudes toward teaching career’, International Journal of Human 
Sciences, vol. 7, no. 1, pp. 1335–1349.

Van Dooren, W., Verschaffel, L. & Onghena, P. (2002) ‘The impact of preservice teachers’ con-
tent knowledge on their evaluation of students’ strategies for solving arithmetic and algebra 
word problems’, Journal for Research in Mathematics Education, vol. 33, no. 5, pp. 319–351. 
doi: 10.2307/4149957

Wachira, P. & Keengwe, J. (2011) ‘Technology integration barriers: urban school mathemat-
ics teachers perspectives’, Journal of Science Education and Technology, vol. 20, no. 1, 
pp. 17–25. doi: 10.1007/s10956-010-9230-y

Willis, J. (2001) ‘Foundational assumptions for information technology and teacher education’, 
Contemporary Issues in Technology and Teacher Education, vol. 1, no. 3, pp. 305–320.

YEGITEK (Directorate General of Innovation and Educational Technologies). (2017) FATİH 
Project. Available at: http://fatihprojesi.meb.gov.tr/en/

Yin, R. K. (2015) Case study Research Design and Methods, 5th edn, Sage, London.

http://dx.doi.org/10.25304/rlt.v28.2302
https://dx.doi.org/10.2307/4149957
https://dx.doi.org/10.1007/s10956-010-9230-y
http://fatihprojesi.meb.gov.tr/en/

