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Abstract

This study examined the thoughts of preservice teachers about technology integration and
collected their ideas about possible barriers to technology integration in education. With
this aim, the participants were asked two key questions which are (1) “What does
‘Technology Integration in Education’” mean to you?” and (2) “What might be the possible
barriers to technology integration in education?”. A total of 76 preservice teachers, who
took the course “Integrating Technology in Education” during their Elementary Teacher
Education program took part in the study. The data were analyzed by using descriptive
analysis method in this qualitative study. As a result of the study, it was revealed that
preservice teachers have critical perceptions related to technology integration, such as
effective use of technology, inclusion of technology in the course curriculum, increasing
engagement, visualizing the course content, working with administrators to integrate
technology, and being able to teach with technology that cannot be taught beforehand. As
for the external and internal barriers, the participants commented that lack of
funding/budget, lack of equipment, lack of ability, and time are major barriers to
technology integration in education. Unlike the other studies in the relevant literature,
preservice teachers stated parents and security as barriers to integrating technology in
education.

Keywords: Technology integration; Technology use in education; Prospective teachers;
Barriers to technology use; Descriptive analysis

Introduction
Technology in Education

Nobody doubts that technology has revolutionized many aspects of human life. Impossible has
become possible, and the quality of human life has been improved drastically. Technology has
been affecting every aspect of our lives. From this point of view, education is not an exceptional
field, and it has been touched by technology's magic, as well.

In many studies, technology's effect has been examined on education. Morgan and Ritter (2002)
found that computer-based curriculum increases student performance in the classroom and
affects students' attitudes positively when computers are used as learning tools. As a result of
their research, Lowther, Strahl, Inan, and Bates (2008) stated that students are positively
affected by the use of technology. This led to more use of student-centered activities, more
attention to the lesson, and more interest in the subjects. The purpose of the study conducted
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by Gulek and Demirtas (2005) was to examine the effect of technology use on student
achievement. As a result, students' test scores and writing skills increased with the help of
technology use. A study conducted with students with disabilities and their teachers revealed
that technology use improved disabled students' writing quality and quantity. Technology also
has a positive effect on their engagement, motivation, ability to work independently, interaction
with peers and teachers, and class preparation. The technology was perceived as beneficial to
many students with disabilities and their teachers (Harris & Smith, 2004). Students also increase
their technology proficiency with the technology use in lessons, and technology improves
learning experiences and provides opportunities and resources for teaching and learning (Lei &
Zhao, 2008). Islam and Gronlund (2016) carried out a literature review regarding the integration
of computer technologies in schools. They reported that students' engagement, motivation,
computing skills, and the ability to study independently and collaboratively were improved. It
was also noted that teachers benefitted from flexible teaching, collaboration, and professional
development. Ding (2017) stated that technology provides visualization for the content, and this
can be used by teachers to motivate students, who are already accustomed to using technology,
to engage with the content. He also alleged that technology makes meaningful learning possible
with different types of technologies in the learning environment. National Research Council
(2000) indicated that making the content and the ideas visible ensures to see the learners'
understanding. With this, teachers can guide their students according to their understanding
and make sure meaningful learning.

In the US, the Education Technology Plan (U.S. Department of Education, 2017) stated that
technology has rapidly changed in access to technology in the classroom, the variety and the
cost of technology, the emphasis on the data security, the importance given to technology in
education by the leaders, and the significance of teacher learning to integrate technology into
education. This plan aimed to provide insight and recommendations primarily to teachers,
people who are responsible for teacher learning, policymakers, and education leaders regarding
equity and accessibility. By equity, the plan authors meant access to educational opportunities
by all students with a focus on the achievement gaps and removing the barriers. By accessibility,
they meant the design of the materials, devices, and environments to make sure students enable
to access the content and activities. It was alleged that technology could be the answer for the
inequity and inaccessibility with features such as text-to-speech, speech-to-text, audio, and
digital formats, and differentiate instruction. In a section of the plan, it was pointed out that
having a technology-enhanced environment is not enough; educators need to have the
knowledge and abilities to utilize these technologies at full capacity. Having a technology-
enhanced environment and educators who are able to use technology in a meaningful way
requires leaders who need to take action and create a vision in order to find answers for all
learners needs and have a plan to take the vision into practice. Last but not least, technology
infrastructure is a must to make sure the learning, teaching, and assessment by technology.
High-speed connectivity, available devices for learners and teachers, digital learning content,
professional development resources for educators and education leaders can be given as
examples of elements for the technology infrastructure.

Technology Integration
There are different views on utilizing technology in education. Reigeluth and Joseph (2002)
provide two notions, which are technology integration and technology transformation.

According to Reigeluth and Joseph (2002), technology integration is about how to use
technology to support the way of teaching, while technology transformation is the fundamental
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changes in the way of teaching things that cannot be taught before. Ertmer (2005) sees
technology integration very close to the definition of technology transformation by Reigeluth
and Joseph (2002). According to Ertmer (2005), technology integration should aim in succeeding
more sophisticated and authentic goals rather than decreasing the time to achieve a goal. In
Coleman's (2015) study, middle school mathematics teachers defined technology integration as
"using technology to supplement and drive instruction" and as "visuals for the students."
Rehmat and Bailey (2014) defined technology integration in the context of their study with the
help of TPACK model as "The appropriate selection and use of technology within a science lesson
or unit to facilitate or enhance student learning of the content." Also, Cullen and Greene (2011)
in the context of their study defined technology integration as "The use of technology in a
teacher's regular teaching and curricular plans." Considering different views for technology
integration and the TPACK model, which is the knowledge that needs to be acquired by teachers
to integrate and use technology, understanding how preservice teachers define and perceive
the term has vital importance. Teachers stated that technology makes their students more
engaged, and this affects students' achievement in the class (Kay, Knaack, & Petrarca, 2009).
Saine (2012) stated that the use of technology makes students more engaged and creative.
Pennington (2010) also noted that technology improves the learning of students with special
needs due to its ability to make the content visual. Additionally, some studies (Scalise, 2016;
Shaltry, Henriksen, Wu, & Dickson, 2013) showed that technology supports and creates
collaboration and engagement.

Barriers to Technology Integration

Ertmer (1999) categorized two classes of barriers, which are first-order and second-order
barriers. First-order barriers are external factors including access to technology, time, support,
and professional development training, and second-order barriers are internal factors, which
are teacher's confidence in using technology and their belief in the usefulness of technology use
in education. As for external factors, Hechter and Vermette (2013) reported that the main
obstacles preventing teachers' technology integration are lack of resources, lack of time, lack of
training opportunities, and lack of funding and support. Keengwe, Onchwari, and Wachira (2008)
summarized that poor training, lack of equipment, lack of time, poor administrative support,
and technical problems are the main barriers to technology integration. Prasojo, Habibi, Yaakob,
Mukminin, Haswindy, and Sofwan (2019) studied school principals' perceptions and resulted in
that major external barriers to integrating technology are lack of funding and lack of professional
development. Sheninger (2014) also noted that principals had an effect on incorporating
technology in the classroom. Additionally, Ertmer and Ottenbreit-Leftwich (2013) pointed out
that the number of technological tools, maintenance service, technical support, and providing
training for new tools are also external factors. Nikolopoulou and Gialamas (2015) also found
that lack of funding, lack of technical support, lack of administrative support, poor training, lack
of equipment, and lack of access to the equipment reduce the level of teachers' technology use.
Hur, Shannon, and Wolf (2016) reported that the lack of technological equipment, not enough
number of computer labs, and Internet connection problems are some factors that affect
technology integration in the classroom negatively. The research stated that lack of in-service
training, lack of equipment, lack of technology plans, lack of appropriate software, and lack of
computer labs are some barriers reported by teacher educators, prospective teachers, and
deans (Goktas, Yildirim, & Yildirim, 2009). Kilinc, Tarman, and Aydin (2018) found that according
to in-service teachers, lack of technology, lack of access, and lack of administrative and technical
support are major barriers to integrate technology. As for professional development in
technology use, Blocher, Armfield, Sujo-Montes, Tucker, and Willis (2011) stated that
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professional development influenced teachers' technology use positively, and studies said that
professional development significantly affects technology integration (Bhasin, 2012; Kopcha,
2012; Scott & Mouza, 2007). However, Hur, Shannon, and Wolf (2016) found that professional
development does not have a significant effect on technology use and teachers' self-efficacy;
instead, it affects teachers' perceptions regarding the benefit of technology integration and their
self-confidence significantly. Accordingly, self-confidence in technology use positively affects
technology integration (Koh & Frick, 2009). However, Duhaney (2001) found that some teachers
are unwilling to integrate technology in their classroom due to lack of interest and motivation.

Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, and Sendurur (2012) noted that external barriers
were still in play; however, teachers' belief and confidence level in technology integration are
main factors to overcome resource and access barriers. In the same study, authors claimed that
knowledge and skills, which are more effective to modify attitudes and beliefs in order to
integrate technology should be increased instead of exerting more effort to remove first-order
(external) barriers. Wong (2015) and Miranda and Russell (2012) conducted studies and
discovered that teachers' belief that using technology is beneficial to reach the determined goals
affected their technology use in their instruction. Many teachers want to integrate technology
into their classroom instruction (Aslan & Zhu, 2015; Kimmons & Hall, 2016), but they do not have
enough knowledge to use technology effectively (Mishra & Koehler, 2006; Vatanartiran &
Karadeniz, 2015) and they lack self-efficacy for integrating technology in education (Moore-
Hayes, 2011). Alkhawaldeh and Menchaca (2014) reported that lack of ability and confidence
are factors that have an effect on technology integration in education. Accordingly, Kim, Kim,
Lee, Spector, and DeMeester (2013) highlighted that teachers' technology integration practices
affect their beliefs about effective ways of teaching. If teachers have technology integration
experiences in education, their level of technology use increases (Kim et al., 2013). They feel
more comfortable, and it affects their success in integrating technology. Considering studies
(Ertmer, 1999; Wood, Specht, Willoughby, & Mueller, 2008) stated that lack of comfort with the
technology is a barrier to technology integration, having experiences with practices would help
teachers be more comfortable and experienced in integrating technology. Lack of teacher
confidence, resistance to change, and lack of vision (Keengwe, Onchwari, & Wachira, 2008) and
lack of teachers' knowledge and dependence on traditional teaching styles are internal barriers
to technology integration (Prasojo et al., 2019).

Purpose of the Study

Technology integration in education has been studied for more than four decades (Lowther et
al.,, 2008; Zehra & Bilwani, 2016). Studies examined the technology integration practices,
perceptions, and barriers to it throughout all this time. It should be noted that technology
develops and progresses every minute every day. Therefore, people's ideas and possibilities
regarding technology and technology integration are changing. Over time, new technology
integration pathways are being explored, new ideas are being developed to remove barriers,
new barriers are emerging, and opinions about the place of technology in education change.

This study was conducted to find out the current perceptions of preservice teachers about
technology integration, their ideas about barriers to technology integration in education, and

gaining insight about technology integration in education to improve the current practices.

First, courses at teacher training institutes have an impact on how preservice teachers see and
understand technology integration in education. Abbitt's (2011) study showed that an

384



CONTEMPORARY EDUCATIONAL TECHNOLOGY, 2019, 10(4), 381-398
DOI: https://doi.org/10.30935/cet.000000 - TYPE: Research Article

educational technology course, which emphasizes the practical experiences is a need to improve
preservice teachers' skills and abilities in terms of technology integration. Rehmat and Bailey
(2014) pointed out that a course on education technology would be helpful for learners'
understanding regarding technology integration. For this, thoughts of preservice teachers, who
took a course related to technology integration should be investigated. In this way, teacher
candidates' real ideas and thoughts related to technology integration can be reached.

Second, as seen from the studies mentioned in this research, there are differences in the
perceptions regarding technology integration in the literature, and recent studies acknowledged
that teachers are reporting some barriers to integrate technology in education. It is thought that
teacher candidates' perceptions for technology integration will reveal their real thoughts about
the term, and investigating their thoughts about the barriers to integrating technology in
education will disclose how they see the process of technology integration and what they expect
to face and overcome when they become a teacher after their teacher training.

In addition, in the 21st century Digital Age, knowing what teacher candidates think about
technology integration in education has vital importance to improve the quality of education
supported by technology. In this way, misunderstandings can be determined in advance, and
misconceptions caused by faulty or missing prior knowledge can be prevented. For this reason,
the research questions below guided the study:

e How do preservice teachers perceive technology integration in education?

e What are the ideas of preservice teachers about barriers to technology integration in
education?

Methodology
Participants

This study was carried out with 76 volunteer preservice teachers at a university in the North-
East part of the US. Criterion sampling method, which is one of the purposive sampling methods,
was used to identify the participants. Criterion sampling method follows predetermined criteria
for choosing cases in the study (Patton, 1990). Considering the purpose of the research,
potential participants should have been preservice teachers and taken a course in relation to
technology integration. Therefore, 76 preservice teachers, who took the course “Integrating
Technology in Education” during their Elementary Teacher Education program took part in the
study.

Instrumentation

In this study, first of all, a research form consisting of two open-ended questions was prepared
to make sure to reveal preservice teacher's thoughts about technology integration and their
ideas about barriers to technology integration in education. In order to determine the level of
language, coverage, and the suitability of these two questions in terms of the purpose of this
research, opinions of an expert in the field of education technology were taken, and studies
conducted on this topic were examined. After that, these questions were rearranged in line with
the previous studies and suggestions by the expert. The final form of two open-ended questions
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are (1) "What does 'Technology Integration in Education' mean to you?" and (2) "What might be
the possible barriers to technology integration in education?”

Data Collection

Before handing out the research forms to the participants, it was explained that the purpose of
the survey is not testing their knowledge on the topic; instead, collecting information regarding
preservice teachers’ thoughts and ideas about technology integration for academic purposes.
For this reason, students were asked not to write their personal information on their answer
sheets in order to reflect their true feelings and thoughts and to protect their confidentiality.
Students were also asked to explain their thoughts and ideas in detail. After this explanation, 15
minutes were given to the students to be able to answer the questions on the research form. It
was assumed that the participants provided their real thoughts to the questions on the answer
sheets.

Data Analysis

The data were analyzed by using descriptive analysis method in this qualitative study. The aim
of conducting qualitative analysis is to attempt to discover and determine the information from
the collected data (Ozdemir, 2010). The obtained data were summarized and interpreted
according to the previously identified themes in the descriptive analysis (Yildirim & Simsek,
2003). In this study, some categories had been determined according to previous studies; but,
when necessary, new categories were added during the analysis process. Therefore, it is possible
to say that the creation of the categories is not only based on the questions asked but based on
the views arising from the analysis of all the data. Examples of preservice teachers’ responses
were quoted directly.

Validity and Reliability

This study considered the conclusiveness, transferability, and confirmability strategies, and this
consideration ensured the validity and reliability of the study (Yildirim & Simsek, 2005).

In this study, conclusiveness and consistency were achieved by conferring to an expert. In this
context, the answers were not only evaluated by the researcher but also consulted to an expert
in the field to increase the quality of the research. Transferability was achieved by describing
and interpreting the typical and changeable characteristics of the study in detail. Confirmability
was tried to be performed by quoting from the data as much as possible and sufficient.

Results
First, preservice teachers’ answers to the first question on the research form were examined.
The purpose of the first question was to reveal the thoughts of preservice teachers about

technology integration. Table 1 below shows that the perceptions of teachers about technology
integration.
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Table 1. Preservice Teachers’ Perceptions about Technology Integration

Perceptions n
Teaching and learning concepts, which is not possible to teach and learn 15
before can be learned and taught with the help of technology
Supporting the instruction of the content and learning 26
Increasing engagement with technology 38
Making the content visible with the help of technological tools 5
Effective use of technology 64
Adding technology resources into the learning environment 61
Technology integration in all subjects 34
Technology integration should cover core subjects 24
A process that students, teachers, principals, and educational leaders exert 2

effort in order to increase the quality of education by technology

It is noteworthy that 15 (out of 76) participants in the study expressed their thoughts about
technology integration in education as teaching and learning concepts, which is not possible to
teach and learn before can be learned and taught with the help of technology. One of the
participants stated that previously only drawings or handmade objects were used for teaching
3D objects, and they both did not fully support the learning and took time. He emphasized that
3D objects can now be taught without time or material problems with the help of technology.
Another one stated that with the help of online programs, they are able to show the change in
the area or volume of a geometric object dynamically. Examples of the views given to the
question:

... means using technology to enhance student learning and mastering of concepts that
otherwise wouldn’t be possible. It is about expanding opportunities to help best teach out
students.

... means that technology is brought into classroom and used in all subjects as much as
possible. Tech can be used in math and science today that may not have been true in the
past. Programs that make dynamic objects possible is a way to teach the content that
cannot be taught in such an effective way before ...

Twenty-six (out of 76) preservice teachers in the study noted that technology integration means
supporting the instruction of the content and learning of students in the classroom. Preservice
teachers indicated integrating technology in education as a tool, not a purpose to use it. It also
helps teachers to guide their students and to increase the understanding of the topic. Examples
of the views given to the question:

. is teaching lessons in all subject areas using technology to help guide students.
Technology is a tool in the environment to guide students and teachers to reach the desired

outcomes...

... means using technology in a lesson in a way that supplement the content and helps
people better understand information.

... means using tools to aid children in their learning process. Teachers use technology to
help students and further lessons.
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Another key finding of this study was that technology integration means to half of the
participants increasing engagement with technology in the classroom. According to their
answers, half of the participants saw technology integration as a way to help students to be
engaged. One preservice teacher asserted that students now demand technology in every
aspect of their lives. That’s why having technology in the process of learning increases the
students' interest in the lesson, and therefore, technology motivates the students to engage
more. Examples of the views given to the question:

... means more than just using technology. You need to ensure that technology is fully
integrated into your lesson. We must use technology with a purpose. It should benefit your
lesson. It can be a way to engage students.

... Technology increases interest to the topic and creates motivation to students and
teachers. It provides an engaging opportunity to teach lessons to students. | always found
myself to be more involved when technology was used because more students were able
to participate rather than just listening to the teacher talk.

... Using technology in the classroom and integrating it into your lessons invites your
students to see how technology can help them learn keeping them engaged.

Five (out of 76) participants stated that technology integration means making the content visible
with the help of technological tools. The integration of technology in education takes form as
the visualization of difficult-to-understand subjects in their minds, and this contributes to the
learning of students. Examples of the views given to the question:

... effective way of technology integration ensures helping students visualize concepts and
motivating them in classroom to learn more.

. means a way to make more engaging and creative lessons. Technology such as
PowerPoint can be a more informative way to teach students when done correctly.
PowerPoints allow the students to visualize the information, and it can further students
learning by adding images, graphic organizers, and even videos.

... Students learn better when they see things that they cannot in absence of technology.
Seeing and experiencing are the best ways to learn and understand. Students can even get
on a spaceship virtually in the classroom thanks to the integration of technology in
education.

Sixty-four (out of 76) of the preservice teachers in the study indicated that technology
integration is the effective use of technology in education. The effective use of technology in
some lessons and subjects in the curriculum implies technology integration to these teacher
candidates. They stated that the use of technology should be in favor of students learning.
Technology use should be for the sake of learning, not for the sake of technology. Many
participants noted that if the technology is not used to increase student learning and
understanding, it is not different from the learning without technology, and there is no effect of
having technology in the learning environment. Examples of the views given to the question:

... means to me the meaningful use of technology in class curriculum that supports student
learning. ...
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...means to have technology in your classroom and using it to the best of your ability when
conducting lessons. ... a way for students to advance their knowledge in better ways.

...means using technology as a way to support and enhance education. When tech is
integrated that means it is a part of the classroom/lesson from the beginning, not just an
afterthought.

Sixty-one (out of 76) participants stated that adding technology resources into the learning
environment can be considered as technology integration. This is one of the common thoughts
about technology integration. However, the participants here indicated clearly that the teacher
should determine technological resources that need to be added to the learning environment.
Moreover, they indicated that teachers need to be knowledgeable to incorporate technology
resources into the classroom and choose what kind of resource would be effective to use.
Examples of the views given to the question:

... means to me utilizing the technological resources, which are chosen by the teacher in
the classroom setting and school system as a whole. ...

... giving opportunities to use technology along with materials and lessons you devise as a
teacher. ...

...means to me that teachers incorporate useful technology resources such as online
programs, programming or apps into their lessons in order to benefit student learning in
all content areas.

Another perception that preservice teachers had regarding technology integration in education
is that thirty-four (out of 76) participants highlighted technology integration in all subjects;
twenty-four (out of 76) participants noted that it should cover core subjects in education.
Examples of the views given to the question:

... is the use of modern technology to aid and improve education of core subjects while
simultaneously giving students experience using modern tools. ...

.. means that technology is included in the core subjects of the “everyday” classroom
curriculum, such as math, English, and science. ...

... means using different technological resources to enhance learning in all content areas.

... is utilizing any form of technology available to a classroom setting and incorporating it
into lessons of all subjects. ...

According to two (out of 76) of the participants, technology integration is a process that
students, teachers, principals, and educational leaders exert effort in order to increase the quality
of education by technology. Examples of the views given to the question:

... means not only teaching students the subjects with the help of technology, but also

bringing technology into classrooms with the support of principals and educational
leaders. ...
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... Is increasing the use of technology in schools by students, teachers, and principals as it
pertains to their career. ...

Second, the preservice teachers’ answers to the second research question were examined. Here
to see their ideas about the barriers to technology integration clearly, the ideas were categorized
under some main topics according to previous studies. Table 2 shows sample responses and the
frequencies of the categories regarding the barriers that preservice teachers stated in their
answers.

Table 2. Summary of Answers to the Second Research Question

First-order barriers

f % Sample response
(external) ? P P
Time 59 68.4 to mteg.rate technologY across subjects is
something that takes time for teachers.
... school may not have laptops and smartboards,
lack of equipment 68 89.5 andin that case, it will be difficult to integrate
technology.
poor administrative 17 294 Another barrier could be administrators'
support ’ openness to technology integration.
poor professional 36 474 might be lack of training for teacher on how to
development ’ use and integrate technologies into lessons.
lack of 71 93.4 may include lack of monetary support
funding/budget ) - may y support.
lack of access 26 347 could be not having access to the technology
needed, ...
parents 8 10.5 Some paren.ts do not want their kids using
technology in the classroom.
. ... another barrier may be internet safety issues,
t 4 5.3 ) .
securtty in other word, unable to protect personal info.
... have a problem with technology in the
lack of maintenance 18 23.7  classroom, poor technical support is a huge
missing.
reliability of 35 161 technology sometimes has glitches and does
equipment ' not always work, and ...
Total 335
S d-ord
econd-order f % Sample Response

barriers (internal)

Some educators are very closed to the idea of
unwillingness 31 40.8 integrating tech into lessons, ... they don’t want
to change the way they teach.
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lack of confidence 23 30.3 ... fear of changing old ways of teaching ...

... limited information about tech, not knowing
lack of knowledge 43 56.6  how to process and use different tools and
programs.

lack of ability 53 697 teachers' inability to effectively use the tech

equipment ...
lack of feeling 21 276 @ teacher may not be comfortable enough to
comfort ’ incorporate it into her lesson.
Total 171

Preservice teachers’ ideas about technology integration were categorized as first-order and
second-order barriers. Participants provided 335 statements for first-order barriers and 171
statements for second-order barriers. Most of the participants commented that lack of
funding/budget (93.4%), lack of equipment (89.5%), lack of ability (69.7%), and time (68.9%)
were major barriers to technology integration in education. It must be stressed that some
preservice teachers stated parents (10.5%) and security (5.3%) as barriers to technology
integration in education.

Discussion and Conclusions

Taking the results of this study into consideration, preservice teachers have different views
regarding technology integration in education, and they expected that many challenges are
waiting for them in terms of technology integration when they begin teaching. This study, which
investigates the preservice teachers’ thoughts about technology integration and barriers to
integrating technology in education, is significant in terms of revealing the current perceptions
of preservice teachers.

According to the results of the answers given to the first question, preservice teachers explain
the technology integration with the following headings: teaching and learning concepts, which
is not possible to teach and learn before can be learned and taught with the help of technology
(19.7%), supporting the instruction of the content and learning (34.2%), increasing engagement
with technology (50%), making the content visible with the help of technological tools (6.5%),
effective use of technology (84.2%), adding technology resources into the learning
environment(80.2), a process that students, teachers, principals, and educational leaders exert
effort in order to increase the quality of education by technology (2.6%), and in all
subjects(44.7%)/core subjects(31.5%). It turns out, 19.7% of the preservice teachers in the study
perceived technology integration as Reigeluth and Joseph’s (2002) technology transformation
and Ertmer’s (2005) technology integration concepts, while 80.2% of them saw technology
integration as adding technological tools into the learning setting. This number of participants
(80.2%) shows that preservice teachers’ perceptions in this study coincide with the definition of
technology integration provided by Rehmat and Bailey (2014). Appropriate selection of
technology within a lesson to use and accordingly bringing appropriate technology into the
learning setting correspond technology integration in the eyes of teacher candidates. In
addition, middle school teachers defined technology integration as using technology to support
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and drive instruction (Coleman, 2015), in parallel, preservice teachers in this study stated that
technology supports teachers’ instruction and students’ learning. Participants believed that
support the instruction with technology will increase the understanding of the content. This
supports the results of the study conducted by Gulek and Demirtas (2005), which stated that
technology use increases student achievement. Also, seeing technology integration as a way to
visualize the content was reported by only 5 participants. This finding supports studies
(Coleman, 2015; Dinc, 2017; Pennington, 2010), which stated technology integration as a way of
visualization. Considering the results of the other studies (Coleman, 2015; Cullen & Greene,
2011) in the literature, as expected, teacher candidates stated that they perceive technology
integration as effective use of technology. The two participants emphasized that it was not only
the teacher's duty to bring technology into the educational environment in the perceptions of
teacher candidates in technology integration, but also the administrators should be involved in
this process. It is noteworthy that the number of participants making this emphasis is low.
However, these two preservice teachers’ statements showed that leaders should take
responsibility and play a role in creating the necessary vision and turning it into practice, as
stated in the Educational Technology Plan (U.S. Department of Education, 2017). Teachers’
perceptions about technology integration related to engagement support the results of studies
conducted before (Islam & Gronlund, 2016; Kay, Knaack, & Petrarca, 2009; Saine, 2012).
Technology integration increases engagement in education, and accordingly, student
performance is getting increased. Besides, it is also noteworthy that no participant mentions
collaboration. There are studies in the literature that technology integration positively affects
collaboration, but it is an important detail not to be seen in the perceptions of preservice
teachers regarding technology integration. This may imply that collaborative learning is not
given the necessary importance in the training of preservice teachers.

The most remarkable detail was that some teacher candidates considered technology
integration suitable for all subjects, but some of them indicated that technology integration
should be only for core subjects. Some studies (Hennessy, Ruthven, & Brindley, 2007) solely
focused on technology integration in core subjects (English, Mathematics, and Science), while
others (Foster, Kelley, Pritz, & Hodes, 2011) stated that teachers of all subjects should use
technology to increase the effectiveness of the instruction. While some of the preservice
teachers in this study thought like the researchers who believe that technology integration
should be in the basic courses, some of them looked at the situation like the researchers who
say that it is necessary to integrate technology in all courses.

As a result of this study, preservice teachers’ ideas about external barriers to technology
integration has been revealed. The current status of preservice teachers’ perceptions regarding
barriers was investigated, and the results showed that preservice teachers still have concerns
about the problems they would face when they start teaching although some studies noted that
some of the barriers had been removed partially from the learning environments. Report on the
recovery of situations that impede technology integration is about external barriers, such as
access to computers and the Internet (Gray, Thomas, & Lewis, 2010). However, it is important
that preservice teachers living in the US, a developed country, thought that they might face
problems in lack of equipment. This finding of this research supports the results of the study
conducted by Hur, Shannon, and Wolf (2016). It was observed in this study that lack of
funding/budget was found as the main barrier to integrating technology in education as in many
previous studies (Hechter & Vermette, 2013; Keengwe, Onchwari, & Wachira, 2008;
Nikolopoulou & Gialamas, 2015; Prasojo et al., 2019). Preservice teachers’ another perception
about barriers to technology integration was lack of time. Most of the participants indicated
their concerns related to lack of time. According to their perceptions of technology integration
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revealed from the first question, it is obvious that preservice teachers consider technology
integration as effective use of technology, inclusion of technology in the course curriculum,
increasing engagement, visualizing the course content, working with administrators, and being
able to teach with technology that cannot be taught beforehand. It is obvious that time is
required to manage all. From this perspective, it is quite reasonable for them to see the lack of
time as a barrier to technology integration.

Although there are different views about the effect of professional development (Blocher et al.,
2011; Hur, Shannon, & Wolf, 2016; Kopcha, 2012; Scott & Mouza, 2007), poor professional
development is accepted as a barrier to technology integration (Ertmer, 1999; Ertmer &
Ottenbreit-Leftwich, 2013; Keengwe, Onchwari, & Wachira, 2008; Prasojo et al., 2019). This idea
of preservice teachers approves other studies that found time as a barrier (Ertmer, 1999;
Hachter & Vermette, 2013; Keengwe, Onchwari, & Wachira, 2008) because one of the reasons
for poor professional development could be lack of time. Besides, other external barriers, which
are poor administrative support (Kilinc, Tarman, & Aydin, 2018; Nikolopoulou & Gialamas, 2015;
Sheninger, 2014), lack of access (Ertmer & Ottenbreit-Leftwich, 2013; Goktas, Yildirim, &
Yildirim, 2009; Hur, Shannon, & Wolf, 2016; Kilinc, Tarman, & Aydin, 2018; Nikolopoulou &
Gialamas, 2015), lack of maintenance (Ertmer & Ottenbreit-Leftwich, 2013; Kilinc, Tarman, &
Aydin, 2018; Nikolopoulou & Gialamas, 2015), and reliability of equipment (Hur, Shannon, &
Wolf, 2016; Keengwe, Onchwari, & Wachira, 2008) hold significant places in preservice teachers’
statements.

Unlike the other studies in the literature, preservice teachers stated that parents and security
could be barriers to technology integration in this research. Some parents are against using
technology in the classroom (Grunwald Associates LLC., 2013) and the security flaw in the
Internet could be the reason for those statements. Privacy ethics is also a very recent unethical
action today. Drake (2016) pointed out that ethics has a significant influence on information
privacy. As he cited from studies by Stutzman, Gross, and Acquisti (2013), Belanger and Crossler
(2011), and Smith, Dinev and Xu (2011), the computer technology’s capability to store, share
and match personal information over databases and networks causes the ethics of privacy
violation to be the center of attention. Therefore, some parents are concerned about security
and privacy issues, and they are not in favor of using technology in education.

The preservice teachers identified many external barriers, and their statements showed that
internal barriers are negatively effective in technology integration, either. The statements
related to internal barriers are gathered mostly under these two: lack of knowledge and lack of
ability. These results supported the studies conducted before (Alkhawaldeh & Menchaca, 2014;
Mishra & Koehler, 2006; Prasojo et al., 2019; Vatanartiran & Karadeniz, 2015). With the help of
adequate professional development programs supported by practices, necessary and sufficient
knowledge, skills, and experience may be gained. In this way, consistent with the study
conducted by Wood et al. (2008), preservice teachers will feel more comfortable integrating
technology in education. Moreover, the participants commented that lack of confidence is
another barrier, and this supports the results of studies of Alkhawaldeh and Menchaca (2014)
and Keengwe, Onchwari, and Wachira (2008). The fact that the statements grouped as
unwillingness are too high to be significant is important because of results in the previous study
(Prasijo et al., 2019). As understood from the statements, the reason for unwillingness could be
resistance to change (Keengwe, Onchwari, & Wachira, 2008) the way teachers teach.

As indicated in the Education Technology Plan (U.S. Department of Education, 2017), teachers
need to be knowledgeable about how to use technology appropriately in the classroom, and
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teachers and learners should be provided necessary technological devices, the Internet, and the
digital content. Bill & Melinda Gates Foundation (2012) reported that many teachers are
complaining about the lack of training in technology integration in education. Although teachers
are not the only responsible for all technology use in education, their effect on student learning
cannot be denied (Rowan, Correnti, Miller, 2002). However, teachers have challenges and
difficulties in teaching. The presence of technology is not the solution in every challenge and
difficulty in the learning environment, but technology has the power to remove barriers for
equity and accessibility. That is why authors of the Education Technology Plan (U.S. Department
of Education, 2017) recommended professional learning experiences generated by technology
for preservice teachers to ensure the improvement in teaching, assessment, and instructional
practices. Research showed that professional development training for preservice teachers
increases their perception regarding utilizing technology (Akkaya, 2016). As preservice teachers
are the ones who teach the young generation in the future, they need to be knowledgeable,
experienced, and skillful regarding how to integrate technology education, and their quality of
training is significant to adopt technology use in their teaching (Drent & Meelissen, 2008). To
overcome these barriers, a strong technology plan and professional development opportunities
are necessary for learning environments. In order to prepare a proper technology plan and
professional development opportunities, preservice teachers’ perceptions regarding technology
integration should be considered. Additionally, the reasons for parents and security barriers
should be investigated in detail for further studies. It is important to produce solutions for these
barriers. For this reason, seminars on technology in education can be organized for parents, and
parents’ ideas can be taken while the technology plan is being prepared.

Limitations and Recommendations

The findings of this study have to be seen in the light of some limitations. First, a survey including
two open-ended questions is the only method to collect data in order to analyze the perceptions
about technology integration and ideas about barriers to integrating technology in education.
Admittedly, a face-to-face interview with the help of a video-recorder and focus groups in
addition to the survey would create more data to analyze, and the findings would be more
comprehensive. Second, data were collected from a group of preservice teachers in the
Elementary Education Program so the findings cannot be generalized to a larger population;
however, the results are transferable to other settings.
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