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Abstract

It is thought that the compulsory distance education (Covid-19 pandemic) process may
have some advantages as well as some disadvantages for learners and teachers. From this
point of view, the present study is designed to investigate the technology integration levels of
the pre-service teachers and the effect of the compulsory distance education process on the
technology integration levels. The explanatory design, which is one of the mixed method
research types in which quantitative and qualitative data are used together, was used in the
study. The quantitative dimension of the research is an example of the survey study, which
was planned and conducted by the single survey model. In the qualitative dimension, the
views of pre-service teachers about the effect of the compulsory distance education process
on technology integration levels were analysed through the interview technique. A total of
414 students of the Faculty of Education were included in the study through convenience
sampling. In the study, “Indicators for Teachers' Technology Integration (TEG) Scale",
"Personal Information Form", and "Semi-Structured Interview Form™ were used as data
collection tools. The data were analysed by the SPSS program and the level of significance
was accepted as 0.05. According to the results of the research, the technology integration
levels of the pre-service teachers in the compulsory distance education process were found to
be high. Furthermore, it was found that the compulsory distance education process has a
catalytic effect on pre-service teachers' technology integration levels.

Keywords: technology integration, covid-19, pandemic, compulsory distance education
1. Introduction

People have witnessed many crises and disasters throughout history. The Covid-19
outbreak, which started to take effect over the world in early 2020, is one of these
consequential crises. The Covid-19 outbreak was declared as a pandemic by WHO (World
Health Organization) on March 11, 2020, as the easy and continuous spread of the Covid
pandemic among people caused an unprecedented and unexposed disease for the population.
WHO defined the name of Covid-19 as "CO" for "corona”, "V" for "virus", and "D" for
"disease" (Tirkiye Bilimler Akademisi, 2020). The Covid-19 pandemic has led to significant
worldwide changes in many areas such as health, finance, education, and social life.
Education is undoubtedly one of these areas directly affected by the pandemic process
(Upoalkpajor & Upoalkpajor, 2020). It is reported that more than 91 percent of the students
in the world are affected by the pandemic process (Miks & Mcllwaine, 2020). Naturally, like
all other countries, Turkey has also been affected by this pandemic. Considering the number
of formal and non-formal education activities in Turkey, education appears to be the largest
public area affected by the pandemic (Akbulut, Sahin & Esen, 2020; Balci & Cetin, 2020). In
this context, emergency scenarios that will highlight the use of digital technologies have been
employed with a decision to conduct educational activities through distance education. As it
is known, distance education is one of the most practical ways to ensure equal opportunity in
education in cases where appropriate space, time, and conditions do not exist (Mason, 2000;
Veletsianos, 2010). For these reasons, distance education has been seen as a necessity (Rovai
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& Downey, 2010; Sen, Atasoy, & Aydin, 2010) and all learners and teachers with or without
distance education experience suddenly fell into the distance education activities.

Initially described as a distance education rehearsal, the pandemic has turned into a
compulsory distance education process. In this context, authorities of primary, secondary, and
higher education levels have sought ways of how to use various digital tools to continue the
compulsory distance education process (Bozkurt, 2020; Saritas & Barutgu, 2020). Studies
show that the vast majority of learners and teachers have not participated in any distance
education activities before (Demir & Kale, 2020) and their level of knowledge on this subject
is limited (Keskin & Ozer Kaya, 2020). It should not be forgotten that distance education is a
discipline with theoretical dynamics and the successful and effective results of distance
education activities depend on these dynamics (Shattuck et al., 2011). Therefore, it is
important that learners and teachers, as the two important pillars of the education ecosystem,
be aware of the dynamics of distance education and gain experience in this field (Shattuck et
al., 2011). However, being a period of crisis, the pandemic process does not make such
preliminary studies possible. For this reason, the education community mostly focused on
how to use distance education tools and preferred to carry out compulsory distance education
activities with certain individual measures (Bakioglu & Cevik, 2020; Durak et al., 2020;
Keskin & Ozer Kaya, 2020).

In the wake of the compulsory distance education process, learners and teachers have had
to follow the digital technologies used in usual times more closely and to be more engaged
with these technologies (Bakioglu & Cevik, 2020; Keskin & Ozer Kaya, 2020). Teachers are
pursuing preparing digital content and developing new methods to teach such content, while
learners have sought to access and understand such content. The literature review propounds
that learners' access to information and effective use of obtained information is closely
related to technology integration (Hew & Brush, 2007; Tasdemir, 2018). Although the use of
technology in educational activities is described as technology integration, these two
concepts do not mean the same. Technology integration refers to a systematic and
comprehensive adaptation process in which information and communication technologies are
tools to achieve learning goals (Usluel, Mumcu, & Demiraslan, 2007). It covers a process
starting from the stage of deciding on the technology to be used and continuing to the
evaluation of its inputs and outputs. What really matters in technology integration, which
focuses on program goals and learning, is not the type or quantity of technology, but how and
why it is used (Earle, 2002; Ramorola, 2013).

In this context, when the literature is reviewed, it is possible to find many models that
offer frameworks for the technology integration process. Technological pedagogical content
knowledge (TPACK), technological pedagogical field knowledge (TPAB), technology
integration matrix (TIM), technology integration planning model, five-stage computer
technology integration model, activity system model, 5W 1H model, situated technology
integration model, and technology literacy are just some of them. It is observed that the
starting point of all of them is to find solutions to internal and external problems caused by
learning, teaching, and technological components (Tosuntas, Cubukcu, & Inci, 2019). In this
context, technology integration concerns all segments of society (Hsu & Sharma, 2006;
Reigeluth & Joseph, 2002). However, it is influenced by the economic, social, and cultural
crises of society (Giiniig, 2017). The Covid-19 pandemic, which has an impact all over the
world, is one of these important crises. It is believed that determination of the tendency of the
technology integration process in times of global crisis such as the pandemic and examination
of the effects of the pandemic process on technology integration is expected to provide
important clues to educators, researchers, and policymakers. However, it is essential to
examine the technology integration levels of today's pre-service teachers participating in the
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compulsory distance education process, as this group is considered to be the new generation
who has access to information and is expected to effectively use the accessed information.
For, it is believed that the compulsory distance education (Covid-19 pandemic) process may
have advantages as well as disadvantages for learners and teachers. Based on these
considerations, in the present study, the technology integration levels of pre-service teachers
in the compulsory distance education (Covid-19 pandemic) process and the effect of the
compulsory distance education process on the technology integration levels were
investigated.

1.1. Research Objective

The research objective is to examine the technology integration levels of pre-service
teachers in compulsory distance education (the Covid-19 pandemic) and the effect of
compulsory distance education on technology integration levels. Based on the objective, the
following research questions were asked:

1. What are the technology integration levels of pre-service teachers in the compulsory
distance education process?

2. Do technology integration levels vary according to gender, department, and level of
information technology use?

3. What are the views on the effect of the compulsory distance education process on
technology integration levels?

2. Method

The mixed-method was used in the study. The mixed method refers to the analysis of
data collected using quantitative and qualitative methods as a whole (Terrell, 2012). The data
collected through the quantitative method allow many participants to be reached, while the
data collected using qualitative methods allow the research subject to be examined in more
depth. For this reason, an explanatory design, one of the mixed methods in which quantitative
and qualitative data are used together, was used in the present study. The reason why the
descriptive design was preferred was to support quantitative data and strengthen research
findings. The quantitative dimension of the research is an example of the survey study, which
was planned and conducted by the single survey model. The single survey model is aimed at
describing the formation of each variable as a type or quantity (Tomas, 2003). In this
framework, the study is aimed at identifying the current status of pre-service teachers as the
subject of the research based on their technology integration levels. In the qualitative
dimension of the study, the views of the pre-service teacher about the effect of the
compulsory distance education process on the technology integration levels were examined
through the interview technique.

2.1. Participants

A total of 414 students of the Faculty of Education at a public university in Turkey were
included in the study as participants. Convenience sampling was employed to reach a
sufficient number of students to determine the participants of the study in the quantitative
dimension (Biiyilikoztiirk et al., 2010). For the qualitative analysis, a total of 14 pre-service
teachers, 2 from each department of the faculty, were selected via the maximum variation
sampling to include different views and reflect different perspectives. Demographic
information about the pre-service teachers participating in the study is shown in Table 1.
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Table 1. Demographic information about pre-service teachers

Variables Characteristics f %
Male 152 36.7

Gender Female 262 63.3
Science Teaching 56 3.1
English Teaching 23 7.2
Mathematics Teaching 72 19.1

Department Classroom Teaching 82 22.7
Psychological Counselling and Guidance 21 9.2
Social Sciences Teaching 76 18.4
Turkish Teaching 84 20.3
Beginner 166 37.7

Level of information

technology use Basic 180 44.2
o Advanced 68 181
Total 414 100

The demographic characteristics of the participants highlight that the majority of them
(63.3%) are female, 22.7% of them are enrolled in the department of classroom teaching, and
the level of information technology use (computer, software, internet, e-mail, etc.), is basic
by 44.2%.

2.2. Data Collection Tools

In the study, “Indicators for Teachers' Technology Integration (TEG) Scale", "Personal
Information Form", and ""Semi-Structured Interview Form™ were used as data collection tools.
The scale used in the study was developed by Cakiroglu, Gokoglu, and Cebi (2015). Scale
items are designed in 5-point Likert type. Scale items range between "Strongly disagree (1)"
and "Strongly agree (5)" levels. Each of the reliability coefficients of the factors of the TEG
scale ranges between 0.83 and 0.87. The Cronbach’s Alpha value for the whole scale is 0.86.
Within the scope of the present study, the reliability coefficients of the scale factors ranged
between 0.74 and 0.90, while the Cronbach’s Alpha value for the whole scale was calculated
as 0.81. Being above the critical value of 0.70, these measurement results show that the scale
items are reliable (Nunnally & Bernstein, 1994). This implies that the scale items serve to
measure the desired characteristics. The "Personal Information Form™ prepared by the
researcher was used to determine the gender, department, and the pre-service teachers’ level
of information technology use.

The "Semi-Structured Interview Form", developed by the researcher based on the sub-
factors of “Indicators for Teachers' Technology Integration (TEG) Scale”, was used to
determine the views of teacher candidates on the effect of distance education process on
technology integration levels within the scope of the qualitative dimension of the research.
Semi-structured focus group interview is a partially structured flexible group interview
technique to reveal the knowledge and ideas of pre-selected participants within the
framework of a specific topic (Cokluk, Yilmaz, & Oguz, 2011). The strategies suggested by
Harris et al. (1993) were used to minimize the factors affecting validity and reliability in the
qualitative analysis of the study. To ensure the internal validity of the questions used in the
interview form, opinions of three experts were received and then a pilot study was carried out
on eight pre-service teachers. The results of the pilot study were also examined by two field
experts to determine whether the questions were clear and understandable, and whether the
responses reflected the responses to the questions. As another precaution taken within the
scope of internal validity (credibility), a long-term interaction was provided without time
limitation to create an atmosphere of trust and obtain more sincere responses during the
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interview. To increase the internal reliability (consistency) of the study, the responses given
by the pre-service teachers to the open-ended questions in the interview form were examined
separately by the researcher and an expert, and the issues with "agreement” and
"disagreement™ were discussed and the necessary arrangements were made. In this context,
the agreement was calculated as 0.88 as a result of the calculation made using the formula of
Agreement/ (Agreement + Disagreement) X 100 suggested by Miles & Huberman (1994).
This has been deemed reliable for the research. The following questions are included in the
semi-structured interview form consisting of a total of five open-ended questions.

1. What do you think about the effect of the compulsory distance education process on
your level of technology literacy (communication over the internet, basic functions of
office programs, use of information technologies, the function of basic hardware parts,
etc.)?

2. What can you say about the effect of the compulsory distance education process on
your technology-supported teaching skills (using e-learning tools, designing teaching
materials with software development tools, presenting assignments/tasks on the internet,
etc.)?

3. What can you say about the contribution of the compulsory distance education
process to your professional development (participating in information sharing
communities, discussing teaching methods, attending online courses related to your field,
etc.)?

4. What do you think about the effects of the compulsory distance education process on
issues such as the safe use of technology, legal issues, copyrights, ethics, etc.?

5. What can you say about the effects of the compulsory distance education process on
supporting or organizing your teaching activities (being able to choose and use
multimedia materials, websites or instructional technologies)?

2.3. Data Collection Process and Analysis

The scale items were applied to the participants online, as the courses were conducted
through distance education at the university in question during the fall semester of the 2020-
2021 academic year due to the Covid-19 pandemic. First, the necessary permissions and
approvals were obtained from the Ethics Committee of the University, where the study was
conducted, for the decision of the ethics committee dated 24.12.2020 and numbered 103.
Then, the Distance Education Research and Application Centre was contacted and the link
address containing the scale items was sent to the students' e-mail addresses. The required
instructions were included in the link address and the scale was filled in by the students.
Before analysing the data collected in a digital environment, the reliability of the data was
checked. In this context, 42 pieces of data were excluded from the data collected from 456
students due to reasons such as marking the same items, marking incompletely and
incorrectly, etc.. The number of data, which was 456 at the beginning, was determined as 414
after the elimination. For the items on the TEG scale that did not contain any negative items,
calculations were made without any inversion.

To interpret the scale and its dimensions, an evaluation was made on average scores. For
ease of interpretation, low, moderate, and high were used as evaluation ranges. In the
calculation of the score range, the formula (Highest Value - Lowest Value) / Evaluation
Range Number formula was used. The evaluation ranges and criteria accepted in the study
are presented in Table 2.
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Table 2. Evaluation ranges and criteria

Evaluation Range Evaluation Criteria
Low 1.00 - 2.33
Moderate 2.33-3.66
High 3.66 - 5.00

Descriptive statistics were used to determine the technology integration levels of pre-
service teachers studying through distance education. As it is known, the characteristics of
the data used in determining the appropriate analysis method are seen among the important
criteria. Parametric or nonparametric analysis methods are used according to the
characteristics of the data. To use parametric tests, the number of subjects in the sample
groups should be over 30 and have a normal distribution and homogeneous variances.
Normality can be checked visually as well as with numerical data. Numerically, the skewness
and kurtosis values between -1.96 and +1.96 indicate that the data show a normal distribution
(Tabachnick et al., 2007). If the group variances are equal after the variance analysis, it
means that they have homogeneous variances. When analysing the research data, the
independent sample t-test was used for paired comparisons providing parametric test
assumptions, one-way analysis of variance (ANOVA) for more than two comparisons, and
the Kruskal Wallis-H test for more than two comparisons failing to provide parametric test
assumptions. The Scheffe test, which is a Post Hoc test, was employed to determine the
difference among groups.

3. Findings

The findings regarding the technology integration levels of pre-service teachers studying
through distance education are presented under sub-headings.

Pre-service Teachers’ Technology Integration Levels

Descriptive statistics values regarding the pre-service teachers’ technology integration
levels are given in Table 3. The descriptive statistics table includes arithmetic mean and
standard deviation values.

Table 3. Arithmetic mean and standard deviation values for pre-service teachers'
technology integration levels

Scales and dimensions Male (N=152) Female (N=262) General (N=414)
X Ss X Ss X Ss
Technology Integration 4.17 .56 4.07 .58 4.10 .57
Technology Literacy 4.16 .68 4.05 74 4.09 12
Teaching with Technology 4.10 .67 4.01 .66 4.04 .66
Professional Development 4.04 74 3.91 .76 3.96 .76
Ethics and Policies 407 .64 4.02 .60 4.04 .61
Organization and Management 419 57 4.10 .52 4.14 .54

Table 3 highlights that the participants believe that they have a high level of technology
integration (x=4.17). 1t is also observed that dimensions including “technology literacy”
(x=4.16), “teaching with technology” (x=4.10), “Professional development” (x=4.04), “ethics
and policies” (x=4.07) and “organization and management” (x=4.19) are all at a high level.
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Pre-service Teachers’ Technology Integration Levels Depending on Gender

Table 3 highlights that there are differences in the average scores of the pre-service
teachers in technology integration and its dimensions. However, an independent sample t-test
analysis was performed to determine whether the relevant differences are statistically
significant or not and Table 4 includes the results.

Table 4. Independent sample t-test analysis results for the gender variable

Scales and dimensions ?Grggger) N X Ss sd t p

Technology Integration Male 152 417 .56 412 174 .08
Female 262 4.07 .58

Technology Literacy Male 152 416 .68 412 153 12
Female 262 4.05 74

. . Male 152 410 .67 412 1.33 18
Teaching with Technology Female 262 401 56

Professional Development Male 152 404 .74 42 1 08
Female 262 3.91 .76

. . Male 152 407 .64 412 67 .50
Ethics and Policies Female 262 4.02 50

Organization and Management Male 152 419 .57 412 163 10
Female 262 4.10 .52

As seen in Table 4, pre-service teachers' technology integration levels do not differ
according to gender [ts12=1.74, p>.05]. In this respect, it is seen that both male (x=4.17) and
female (x=4.07) pre-service teachers tend to integrate technology at the same level. When
examined in terms of dimensions, the gender variable is not a significant factor in dimensions
including "technology literacy” [tu12)=1.53, p>.05], “teaching with technology” [t(12)=1.33,
p>.05], “professional development™ [tu12)=1.72, p>.05], “ethics and policies” [t@a12)= .67;
p>.05], and “organization and management” [t12)=1.63, p>.05].

Pre-service Teachers’ Technology Integration Levels Depending on the Department

The Kruskal Wallis-H test analysis was conducted to determine the technology
integration levels of pre-service teachers according to the department variable. Kruskal
Wallis test analysis results are given in Table 5.

2067




Elgicek

Table 5. Kruskal Wallis-H test analysis results for the department variable

Scales and Mean

Dimensions Group (Department) N Rank Sd X p
Science Teaching 13 219.42 6 5.29 .50
English Teaching 30 212.47
Technology Mathematics Teaching 79 199.18
Integration Classroom Teaching 94 215.70
Psychological Counselling and Guidance 38 241.14
Social Sciences Teaching 76 196.13
Turkish Teaching 84 197.60
Science Teaching 13 225.96 6 4.14 .65
English Teaching 30 212.80
Technology Mathematics Tea(_:hing 79 207.39
Literacy Classroom_ Teaching _ _ 94 215.20
Psychological Counselling and Guidance 38 222.32
Social Sciences Teaching 76 184.79
Turkish Teaching 84 208.08
Science Teaching 13 210.96 6 2.74 .84
English Teaching 30 190.93
Teaching with Mathematics Tea(_:hing 79 207.52
Technology Classroom. Teaching . _ 94 216.34
Psychological Counselling and Guidance 38 226.97
Social Sciences Teaching 76 198.05
Turkish Teaching 84 202.71
Science Teaching 13 207.19 6 14.61 .07
English Teaching 30 213.70
Professional Mathematics Teaghing 79 192.61
Development Classroom_ Teaching _ _ 94 217.40
Psychological Counselling and Guidance 38 263.08
Social Sciences Teaching 76 179.03
Turkish Teaching 84 208.87
Science Teaching 13 226.04 6 2.87 .82
English Teaching 30 212.57
Ethics and Mathematics Teaghing 79 196.28
Policies Classroom_ Teaching _ _ 94 203.79
Psychological Counselling and Guidance 38 218.95
Social Sciences Teaching 76 221.32
Turkish Teaching 84 199.83
Science Teaching 13 235.31 6 14.12 .08
English Teaching 30 206.73
Organization and Mathematics Teaghing 79 21281
Management Classroom Teaching 94 206.44
Psychological Counselling and Guidance 38 213.92
Social Sciences Teaching 76 237.25
Turkish Teaching 84 169.85

Table 5 highlights that the department does not cause any significant difference in the
pre-service teachers’ technology integration levels (X? (sd=6, n=414)=5.29, p>.05). Thus, it
is observed that the pre-services of all departments tend to have the same technology
integration level. The department is not a significant factor in all of the dimensions including
“technology literacy” (X? (sd=6, n=414)=4.14, p>.05) “teaching with technology” (X? (sd=6,
n=414)=2.74, p>.05); “Professional development” (X? (sd=6, n=414)=14.64, p>.05); “ethics
and policies” (X2 (sd=6, n=414)=2.87, p>.05) and “organization and management” (X2
(sd=6, n=414)=14.12, p>.05).
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Pre-service Teachers’ Technology Integration Levels Depending on the Level of
Information Technology Use

One-way analysis of variance (ANOVA) was performed to determine the technology
integration level of pre-service teachers depending on the level of information technology
use. The results of the one-way analysis of variance are given in Table 6.

Table 6. One-way analysis of variance results regarding the level of information
technology use

Signifi
S(?ales a_nd Group % Ss Sou_rce of Sum of o Mean F o cz_:mt
Dimensions Variance squares Square differe
nce
Technology A" 156 4.00 .56 In-group 9.48 2 4.47 1505 .00 C
Integration B” 183 4.07 .59 Intergroup 129.42 411 31
c 75 442 44  Total 138.90 413
Technology A 156 3.99 .72  In-group 9.34 2 4.67 9.29 00 C
Literacy B 183 4.05 .75 Intergroup 206.53 411 .50
Cc 75 441 53 Total 21587 413
Teaching A 156 391 .63 In-group 10.63 2 531 1265 .00 C
with B 183 4.02 .71 Intergroup 172.63 411 .42
technology C 75 436 .49 Total 183.27 413
Professional A 156 3.87 .80 In-group 9.75 2 4.87 8.67 00 C
Developmen B 183 390 .75 Intergroup 231.22 411 .56
t C 75 428 .60 Total 240.98 413
. A 156 3.94 .64 In-group 7.93 2 3.96 1082 .00 C
Ethics and
policies B 183 4.01 .62 Intergroup 150.55 411 .36
Cc 75 433 47 Total 158.48 413
Organization A 156 4.05 .54 In-group 7.80 2 3.90 1387 .00 C
and B 183 4.09 .56 Intergroup 11564 411 .28
Management C 75 443 41  Total 12345 413

*A: Beginner *B: Basic *C: Advanced

Table 6 reveals that the level of information technology use (Fp2-411j=15.05, p<.05) does
not cause a difference in pre-service teachers’ technology integration levels. The technology
integration tendencies of the pre-service teachers who have different levels of information
technology use are also different. The information technology use is a significant factor in all
dimensions including “technology literacy” (F[2-4111=9.29, p<.05), “teaching with technology”
(Fr2-2117=12.65, p<.05), “professional development” (F[2-4111=8.67, p<.05), “ethics and
policies” (Fp-4117=10.82, p<.05), and “organization and management” (F[2-411j=13.87, p<.05).
When the source of the difference is examined, it is seen that the pre-service teachers who
have advanced information and communication technology skills have higher technology
integration levels and this difference is significant.

The Pre-service Teachers’ Views on the Effect of Compulsory Distance Education
on Technology Integration Levels

The first question asked to the pre-service teachers during the interview was “What do
you think about the effect of the compulsory distance education process on your level of
technology literacy (communication over the internet, basic functions of office programs, use
of information technologies, the function of basic hardware parts, etc.)?”. All interviewees
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reported that compulsory distance education has increased their level of technology literacy.
They also reported that they have made significant progress in using internet communication,
the functions of basic hardware parts and the basic functions of office programs with the
compulsory distance education process, adding that they have gained experience in using
information Technologies and accessing and sharing information through these technologies.
Below are sample views of the participants.

PT5: | am using the internet more actively and to communicate with friends and
colleagues after distance education but | used to call them on the phone... In the past,
our midterm-final exam questions were open-ended or in the form of a test, but project
assignments are given during the distance education process, so | started using Word
and PowerPoint more....

PT11: Of course the compulsory distance education process increased my level of
technology literacy. | used to keep away from computer parts or computer programs.
Now I can control all of the microphones, cameras, headphones in live classes... I can
control the settings in case of internet disconnection... I can transfer my assignments to
my mobile phone, connect to the university's ALMS (the platform used by the university
staff for distance education) from my phone when necessary, and organize them easily.

PT8: The compulsory distance education process showed me how easy it is to learn via
computer/internet... Now I have many new sources of information that I can access on
the internet when I want to do research... I can quickly share with our friend groups any
information that | have just learned.

The second question was “What can you say about the effect of the compulsory distance
education process on your technology-supported teaching skills (using e-learning tools,
designing teaching materials with software development tools, presenting assignments/tasks
on the internet, etc.)?. All interviewees had positive views regarding teaching with
technology skills. All of the pre-service teachers stated that the compulsory distance
education process improved their teaching material design skills and gained them new skills
in terms of submitting assignments online and performing the tasks given as part of the
course. Below are sample views of the participants.

PT14: ... In this process, all course procedures are done through the internet, and thus,
we inevitably prepare digital materials. | can say that our lectures including homework
and projects during face-to-face education have now been replaced by computer and
internet technologies. Now | can easily submit my assignments over the internet.

PT9: 1 used to make preparations for the class using paper and pencil or textbooks, but
now I never use them... Nowadays, I make all preparations completely through the
computer and the internet. Naturally, this has made significant contributions to me in
designing the teaching process with technology. | can design all materials through such
programs.

PT1: Obviously, the compulsory distance education process has completely put me into
a digital world, especially in lectures, because now I definitely use technology in almost
all assignments and projects...
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The third question was “What can you say about the contribution of the compulsory
distance education process to your professional development (participating in information-
sharing communities, discussing teaching methods, attending online courses related to your
field, etc.)?”. And, as reported by the participants, compulsory distance education has had
positive effects. They also added that compulsory distance education has contributed to their
ability to participate in information communities related to their field and encouraged them to
participate in new online lectures or courses. Below are sample views of the participants.

PT7: Our teachers sometimes give research assignments on certain subjects, we cannot
find anyone to ask anything during the pandemic process and this has led me to find new
ways or solutions ... Recently, | have attended a course on the internet to learn a new
subject, frankly, 1 would never believe that | could do this without this compulsory
distance education process.

PTG6: ... Eventually we will all become teachers, but I am now sure that it is not possible
to become a good teacher only with the education we received from the university. In this
process, | met many new people on the internet and exchanged a lot of information with
them. | can say that the distance education process has changed my views on the
teaching profession, and this process has opened up new horizons for me regarding my
profession.

The fourth question was “What do you think about the effects of the compulsory distance
education process on issues such as the safe use of technology, legal issues, copyrights,
ethics, etc.?”. The interviewees stated that the compulsory distance education process raises
their awareness about the safe use of technology, adding that the compulsory distance
education process has contributed to them in learning the legal dimensions of technology and
that they did not know or take care of the issues of copyright and ethics before and have
started to take care of them after compulsory distance education. Below are sample views of
the participants.

PT3: ... we are supposed to browse many web pages related to our courses, and actually
| have never paid attention to the security of the web pages and especially the issue of
copyright, I use it so extensively now that | realized how important every step | take on
the internet is for us in this process.

PT4: In the simplest term, in this process, | have learned that it is not legal to use the
images, videos or information notes we use in our presentations without the permission
of their owners. However, I've also seen how vulnerable our personal computers are.
Now | pay attention to all these issues by taking measures.

PT12: We share all the prepared contents on the distance education system platform or
from our own information communities, but this was not the case before. Therefore, this
process lets us know that everything we share on our behalf is actually something that is
binding for us.

The fifth and the last question was “What can you say about the effects of the
compulsory distance education process on supporting or organizing your teaching activities
(being able to choose and use multimedia materials, websites or instructional technologies)?”.
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All the interviewees reported that the compulsory distance education process supports their
teaching activities, adding that they have made significant progress in choosing and using
instructional technologies with the compulsory distance education process. However, they
also reported that they have gained experience in selecting the web pages and accessing and
sharing information through these pages. Below are sample views of the participants.

PT2: It used to be necessary to keep the presentations, videos or other multimedia
materials as we needed them for subsequent uses. Obviously, | have learned about the
concept of cloud computing and its applications and thus | easily organize contents now.
Besides, | know about some programs and websites that facilitate instructional activities.

PT10: ... we had to learn the applications of learning management systems in this
process because some of our professors often use these platforms... Actually, we will be
able to manage our lessons very easily through these platforms, which will be very useful
for us in the future...

4. Discussion, Conclusion, and Recommendations

The results regarding the pre-service teachers’ technology integration levels are shown
below based on the sub-goals of the research.

According to the results of the research, it was concluded that pre-service teachers in the
process of compulsory distance education (Covid-19 pandemic) have a high level of
technology integration. This means that pre-service teachers feel highly competent in terms
of technology integration. When the literature is examined, it is possible to come across
research results that support the result of this research (Hew & Brush, 2007; Ozdamli, 2017;
Unal, 2013; Turgut & Basarmak, 2019). Many factors such as learning experiences in the
higher education process, rapid developments in internet technology, the information
abundance of today’s world, and the increase in the use of mobile technologies may have
been had an influence on high levels of technology integration. Studies indicate the effect of
interest and tendency towards technology on the level of technology integration (Chai, Koh,
& Tsai, 2010; Doering et al., 2009; Kabakei-Yurdakul, 2011; Lee & Tsai, 2010; Polly, 2011).

From this point of view, it is suggested that in the wake of the pandemic process, pre-
service teachers' skills in choosing and using online teaching technologies may have had a
catalytic effect. The views of the pre-service teachers in the qualitative part of the study
support this idea. According to the qualitative results, the compulsory distance education
process provides pre-service teachers with a new set of experiences in using information
technologies, accessing safe information through these technologies, and sharing information.
Therefore, it is recommended to continue distance education even activities after the
pandemic process. In this context, as suggested by Orban, Teeling-Smith, Smith, and Porter
(2018), online and face-to-face courses can be given through blended learning.

On the other hand, while gender and department factors do not cause a significant
difference at the level of technology integration and its dimensions, the level of use of
information technology causes a significant difference. While this result of the research
coincides with some research results (Koh & Chai, 2011; Coklar, 2014; Kula, 2015; Ozdaml,
2017), it differs from some research results (Turgut & Basarmak, 2019; Karatas, 2014;
Sweeney & Drummond, 2012; Simsek & Yazar, 2018). This is thought to be due to the
characteristics of the sample group. According to these results, the technology integration
levels of male and female pre-service teachers were found to be similar. No significant
difference was found between the technology integration levels of pre-service teachers
studying in different departments. Considering this situation, it is recommended to properly
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determine the characteristics of the sample group and to reconsider the variable of the
department. Thus, it can be said that the results obtained in terms of technology integration
levels can be better discussed in terms of the department variable.

The technology integration levels of pre-service teachers with different levels in using
information technologies differentiate. The technology integration levels of the pre-service
teachers with a high level of use of information technologies (computer, software, internet, e-
mail, etc.) were found to be higher than those with low and moderate use. It can be argued
that this is an expected result as it is possible to come across a plethora of studies indicating
the effect of technology interest and tendency on the level of technology integration (Avelr &
Ates, 2017; Dikmen & Demirer, 2016; Gonen & Kocakaya, 2015; Kocoglu, 2009; Kuskaya
Mumcu, 2011, Kiipeli & Kir, 2015; Orhan & Tekin, 2019; Sahin & Namli, 2019; Simsek &
Yazar, 2015). Therefore, it is recommended that the data to be obtained regarding the level of
using information technologies in future studies should be taken into consideration based on
different parameters.

The results on the dimensions of the technology integration scale reveal that technology
integration is high in all dimensions. Pre-service teachers feel highly competent in
"technology literacy”. This means that their ability to use up-to-date information and
communication technologies is also at a high level. It is known that the relationship of
technology with society has changed in parallel with the rapid developments in technology
(Kemal & Yolcuoglu, 2020). With the rapid developments, society's perceptions, tendencies,
and needs towards technology change significantly (Karabulut, 2015). From this perspective,
it is thought that high technology literacy levels of pre-service teachers have emerged as pre-
service teachers recognize the relationship between the individual and technology and are
aware of the importance of technology and its widespread use, especially after the pandemic
process. The qualitative results of the research support this fact. In this respect, the pre-
service teachers report an increase and improvements in communication over the internet, the
functions of basic hardware parts, and the use of the basic functions of office programs after
the distance education process and in their technology literacy levels. This result is supported
by the study conducted by Dikmen & Bahgeci (2020). Similarly, it overlaps with some
research results (Aldemir & Avsar, 2020; S6zen, 2020; Tuncer, 2020). In future studies, it is
suggested that the data to be obtained from the sample should be analysed together with
different variables (such as technological access, technological infrastructure, and technical
support).

The participating pre-service teachers feel highly competent in "teaching with
technology”. This is thought to be related to pre-service teachers' interests and tendencies
towards new technologies as well as their use of these technologies in the learning and
teaching process. According to the qualitative results of the study, the compulsory distance
education process that started with the pandemic increased the knowledge and skill levels of
pre-service teachers in using e-learning tools, designing teaching materials with software
development tools, and performing assignments/tasks over the internet. The literature review
shows that teachers/ pre-service teachers who use instructional technologies commonly have
high technology integration levels (Farjon et al., 2019; Lee & Lee, 2014; Ozgen & Obay,
2008; Uyangor & Ece, 2010). The result is supported by the study conducted by Génen &
Kocakaya (2015), which revealed that the techno-pedagogic education competencies of the
teachers who attended any technological training course were statistically significantly higher
than those who did not. Likewise, Kuskaya Mumcu (2011) determined that computer-aided
lessons create a positive and significant change in pre-service teachers' technology integration
levels. In this context, in future studies, comparative analysis of the data obtained from
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different sample groups is recommended in future research and for future researchers to
interpret the results obtained more accurately.

According to the results of the research, the participating pre-service teachers feel highly
competent in “professional development™. This means that pre-service teachers have a high
interest and tendency to join communities related to the teaching profession, discuss online
teaching methods and techniques, and attend relevant online courses. It was also observed
that the compulsory distance education process contributes to their ability to participate in the
knowledge communities related to their field and encourages them to participate in new
online courses or courses. Regarding this issue, UNESCO (2020) has also prepared a guide
for teachers regarding communication technologies they can use in distance education with
students. In this context, when the literature is examined, it is possible to come across
research results that support this research result (Mulenga & Marban, 2020; UNESCO, 2020).
In the studies conducted by Bakioglu & Cevik (2020) on science teachers, it was determined
that the pandemic process mostly positively affected the use of educational technologies and
professional development. Considering this situation, it is recommended that distance
education activities should be taken into consideration in improving the professional
development levels of pre-service teachers along with tools to be developed for this purpose.

Finally, it was concluded that the participating pre-service teachers feel highly competent
in terms of “ethics and policies” and "organization and management”. This means that they
have high knowledge levels on ethical, safe use and property rights, which should be
considered while using information and communication technologies, and high skill levels in
the management and organization of the technologies they use. This is supported by the
qualitative results of the research, which revealed that the compulsory distance education
process contributes to learning the legal dimensions of technology and making significant
progress in choosing and using instructional technologies. This result of the research
coincides with the results of the research conducted by Akcil & Bastag (2020). Some
recommendations based on the findings are as follows:

e According to the results of the research, the compulsory distance education (Covid-19
pandemic) process has provided learners and teachers with some advantages as well as
some disadvantages. From this point of view, distance education activities can be
continued after the pandemic or lessons can be conducted with a blended learning model.

e According to the results of the research, the interest in and tendency towards technology
had a positive effect on the level of technology integration. In future studies, different
parameters can be used in the data to be obtained regarding the use of information
technologies.

e In future studies, the data to be obtained from the sample can be handled together with
different variables (e.g. technological access, technological infrastructure, technical
support situations).

e Data to be obtained from different sample groups can be analyzed comparatively.

e Distance education activities for the professional development of pre-service teachers can
be taken into consideration and related tools can be developed.

e In the distance education activities to be carried out, some innovative practices can be
included to improve the ethical and policy levels of pre-service teachers.
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