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Ogretmen Adaylarinin Teknoloji Yeterliliklerinin Gelistirilmesi: Proje

Tabanli Bir Ogrenme Deneyimi

Makale Bilgisi Oz
DOI: 10.14812/cufej. 753044 Bu galismanin amaci, proje tabanh 6grenme yaklagimiyla tasarlanmis bir 6gretim
teknolojileri dersinin 6gretmen adaylarinin teknoloji yeterlilikleri ve egitimde teknoloji
Arastirma Makalesi kullanimina yoénelik gorugleri Gzerindeki roliinl incelemektir. Nitel veri ile desteklenmis
Makale Gegmisi: 6n deneysel tek grup 6n- test son-test arastirma desenine sahip olan bu ¢alismaya,
Gelis 15.06.20 biyiik bir devlet tniversitesinde cesitli bolimlerde 3. ve 4. sinifta 6grenim géren
Dizeltme 22.03.21 6gretmen adaylari (n=40) katilmistir. Nicel veriler, ddnemde iki kez (dersten 6nce ve
Kabul 06.04.21 dersten sonra) uygulanan Egitimde Teknoloji Yeterligi (ETY) ve Teknoloji Yeterligi Oz

Degerlendirme (TYOD) 6lgekleri araciligyla toplanmistir. Nitel veriler ise katilimcilarin

doénem basinda ve sonunda egitimde teknoloji kullanimina yonelik olarak doldurduklari
bir goriis formuna verdikleri cevaplarindan olusmaktadir. Bulgular, katihmcilarin hem
ETY hem de TYOD élcekleri icin son test puanlarinin istatistiksel olarak anlamli bir
farkla yiksek oldugunu gostermistir. Nitel analizden elde edilen bulgular ise,
katihmcilarin donem sonunda bilgi ve iletisim teknolojilerini etkin bir sekilde kullanma
konusunda daha somut fikirler Gretebildigine ve egitimde teknoloji kullanimina dair
gorlslerinin 6gretmen merkezliden 6grenci merkezli bir karaktere dogru evirildigine
isaret etmektedir. Bu bulgulara dayanarak katilimcilarin teknoloji yeterliklerini
gelistirdigi sonucuna ulasilabilir.
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Introduction

Although the use of technology in education has expanded in recent years, we are far from fulfilling
the full potential of information and communication technologies (ICT) to support learning and teaching.
One reason for this is that many pre-service teachers lack relevant experiences in using technology for
educational purposes, even though educational technology courses are compulsory for pre-service
teachers (Polly, Mims, Shepherd, & Inan, 2010). Although there is research on various teaching
approaches to support the effective use of technology in education, there is a need to explore other
effective strategies in developing pre-service teachers’ technology competencies in technology
integration processes (Tondeur et al., 2012).

The continuous emergence of new technologies and tools requires expanding teacher competencies
that focus solely on technical skills. Many professional organizations offer standards and frameworks
related to technology competencies as are necessary for teachers (Yildiz, Saritepeci, & Seferoglu, 2013).
National Education Technologies Standards (NETS-T) by the International Society for Technology in
Education (ISTE, 2008) and General Competencies of Teaching Profession by the Turkish Ministry of
National Education (MEB, 2017) are two examples of these standards. In the age of the information
society and the 4th Industrial Revolution, the frameworks focusing on learning outcomes related to
21st-century skills should become prominent in teacher education (Urbani, Roshandel, Michaels, &
Truesdell, 2017). According to the standards published by ISTE, teachers are individuals who design
learning experiences for the 21st-century, facilitate students’ learning, lead the understanding of work
in the digital age, and exhibit 21st-century skills (ISTE, 2008). Although the standards provide general
guidelines towards these goals, it is essential to identify the specific experiences, skills, and knowledge
needed to ensure effective ICT use to support 21st-century skills (Archambault & Barnett, 2010; Griffin,
McGaw, & Care, 2012).

Project-Based Learning (PBL) is a pedagogical approach that allows students to develop and integrate
knowledge through research and collaborative activities that consists of multiple steps. The duration can
range from a few class hours to a semester. Projects typically focus on creating a product or
performance and are often complex tasks that lead students to select and organize their knowledge,
conduct research, and synthesize information. Well-designed project tasks provide students with a
learning environment where they are in control of learning, and as a result, realistic products emerge
(Blumenfeld et al., 1991; Zajkov & Mitrevski, 2012). Students choose subjects, plan, design, and produce
products as part of their learning outcomes during these experiences.

In today’s age, improving students’ 21st-century skills is considered one of the essential goals of
education. The Partnership for 21stCentury Skills (P21) outlines these skills as communication,
collaboration, creativity, and critical thinking (P21, 2011). During their PBL experiences, students can
learn concepts and these necessary skills to be successful in the 21st-century (Bell, 2010). For this
reason, pre-service teachers must experience the PBL approach to develop their 21st-century skills.
During PBL activities, students look for answers to complex questions, participate in group work, solve
problems together, and use different technologies; hence, they can develop their collaboration, critical
thinking, communication, and creativity skills.

In general, three stages are suggested in implementing PBL: planning, creating and sharing, and
reflection (Han & Bhattacharya, 2001). Students choose the project topic during the planning phase, find
the necessary resources, determine the group members, and organize collaborative work by sharing
tasks and responsibilities. The second stage is to create or implement the project. This stage includes
making the necessary draft documents and sharing ideas with other students/receiving feedback and
development. At this stage, students are expected to develop a product to share with others. The
instructor needs to examine the draft products during the development phase and give timely feedback
regarding the project's quality.

In the final stage, students share the final version of their projects in a small group or with the whole
class, receive feedback from their instructors and classmates, and reflect on their learning processes and
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projects. Students are expected to complete the final revisions considering the projects' feedback,
submit their work, and then write a general reflection. The instructor’s summative evaluation of projects
comes after this step.

To sum up, PBL emerges from constructivist learning theories that emphasize the importance of real-
life connected experiences. The educator's role is to design student-centred activities, provide resources
and feedback, and help students reflect on their learning process. PBL is a widely used student-centred
pedagogical approach that provides students with opportunities to integrate knowledge, make
decisions, and develop new ideas in specific contexts through research and collaboration (Bell, 2010;
Krajcik & Blumenfeld, 2006; Wurdinger & Qureshi, 2015). PBL allows students to get involved in group
work, solve problems, and benefit from different technologies while solving complex, daily-life-related
problems. In this regard, PBL could be an effective method that enables learners to improve their 21st-
century skills.

With the developments in technology in our century, teachers are expected to develop advanced
technology competencies (Borthwick & Hansen, 2017; Griffin, McGaw, & Care, 2012). For this reason,
research on the pre-service teachers’ technology competencies is critical to be able to meet these
expectations. Several studies report on pre-service or in-service teachers’ readiness, attitude and beliefs
towards technology use, and self-efficacy for technology use in the literature. (e.g., Han, Shin, & Ko,
2017; Cuhadar, 2018; Kalayci & Humiston, 2015; Korkmaz & Demir, 2012; McGarr & Gavaldon, 2018).
However, limited studies examine the role of educational technology courses on pre-service teachers’
technology competencies (Mouza, 2016).

Studies show that pre-service teachers have more positive attitudes towards technology compared
to experienced teachers. However, they do not feel ready to use technology in their future classrooms,
and their views on effective technology use are limited (Bate, 2010; Ottenbreit-Leftwich, Glazewski,
Newby and Ertmer, 2010; Tondeur, Pareja Roblin, van Braak, Voogt, & Prestridge, 2017b). In many
teacher education programs, pre-service teachers are required to take at least one course on
educational technology. Research shows that the quality of pre-service teachers’ experience in using
technology in education is an essential factor in improving their technology competencies (Farjon, Smits,
& Voogt, 2019; Ottenbreit-Leftwich et al., 2010). It is important to examine the effects of pre-service
teachers’ experiences during their university education and identify effective pedagogical approaches to
improve their technology competencies.

Offering courses on technology to pre-service teachers is a factor that positively affects their use of
technology in their future classes (Kaufman, 2015). However, only learning how to use ICT tools is not
sufficient for pre-service teachers to benefit from technology effectively in their teaching. Therefore, the
use of ICT tools in education should be adequately modeled (Mishra & Koehler, 2006; Tondeur et al.,
2012). It is hypothesized that engaging in a course designed with the PBL approach will develop the
technology competencies required for pre-service teachers to effectively use ICT tools.

This study aimed to investigate the role of a project-based educational technology course on pre-
service teachers’ technology competencies and their opinions on technology use in education. The
research questions that guided this study are as follows:

1) Is there a significant difference in pre-service teachers' technology competencies who attended an
educational technology course designed with a project-based approach?

2) How do participants’ opinions on the use of technology in education change at the end of the
course?

Method
Research Design

This study employed a pre-experimental single group pre-test post-test research design (Gay, Mills,
& Airasian, 2009) supported by qualitative data. Technology competencies of the participants were
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investigated with the quantitative data, and the opinions regarding the use of technology in education
were explored based on qualitative data.

Participants and Context

The participants were selected based on the purposeful sampling method; pre-service teachers
enrolled in an “instructional technologies and material development” course (from now on, briefly
referred to as the course). Two sections of the course comprised 40 pre-service teachers in their junior
or senior years studying at a major public university in Turkey. According to the departments, the
distribution of the participants was as follows: 40% Foreign Language Education, 38% Guidance and
Psychological Counseling, 10% Mathematics Education, 7% Physics Education, 3% Chemistry Education,
2% Science Education.

Data Sources

Quantitative data collection tools. Quantitative data were collected through two surveys that
participants filled in at the beginning and end of the semester.

The Technology in Education Competency Survey (TECS). The TECS (Christensen & Knezek, 2000,
2001) was developed to measure basic technology skills. The questionnaire consists of nine 5-point
Likert-type items that measure basic technology competence. Reliability studies were conducted with
both teachers and pre-service teachers for the questionnaire, and the Cronbach alpha values varied
between .89 and .92 (Agyei & Voogt, 2011; Christensen & Knezek, 2000). Christensen and Knezek (2000)
calculated the internal consistency reliability value as .92 with 188 teacher educators.

In this study, all items were used as in the original scale, and the results were calculated as a total
score of nine items. Furthermore, the scale was administered in its original language, English, and on the
web.

The Technology Proficiency Self-Assessment (TPSA). The TPSA survey was developed to measure the
educators’ self-assessment of more complex technology skills (Ropp, 1999). The TPSA survey consists of
5 Likert-type 20 items and includes questions about communication, the general use of the Internet to
search for resources, graphic preparation, and presentation preparation. It also contains more general
items such as “l have an idea about at least five software programs that | can use in my teaching
process” and “I can plan a course or unit that requires the use of computer software.” This survey has
been used for many years to measure educators' technology skills (Ward & Overall, 2011). The results
can be analyzed under four dimensions or can be calculated over the total score given to 20 questions
(Ropp, 1999).

Reliability studies yielded Cronbach alpha values varying between .93 and .95 (Alayyar, Fisser, &
Voogt, 2010; Gengtiirk, Gokcek, & Gilnes, 2010; Morales, Knezek, & Christensen, 2008). Morales,
Knezek, and Christensen (2008) calculated the internal consistency reliability value as .93 with 877
teachers. In this study, all items were used as in the original scale, and the results were calculated over
the total score of 20 items. The scale was administered in its original language, English, and on the web.

Qualitative data collection tools. Qualitative data were collected through an opinion form on the
use of technology in education. The participants filled out the form at the beginning and the end of the
semester. In this study, the participants’ responses to the following question were analyzed: How can
technology be used in the most effective ways for a lesson plan that you will prepare in your field? Please
give examples.

Data Collection Procedure

At the beginning of the study, the participants filled in the pre-intervention opinion form; then, they
filled in the TECS and TPSA surveys on the web. All the projects and course activities were completed
during two two-hour class meetings weekly. After all the course activities were completed, the
participants were asked to fill in the post-intervention opinion form and retake the TECS and TPSA
surveys.
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The course was designed with the PBL approach, which includes the design and development of ICT-
supported instructional materials, called “projects.” During the weekly class meetings, the activities
proceeded according to the PBL steps as follows: The instructor explained the details of the project and
the related concepts, the students started the planning phase for their projects, explored the associated
concepts and formed the project idea. After receiving feedback about their project ideas, they
investigated the technological tools they would use within their project scope. After the project idea
was approved, they moved on to the creation step and designed the product using ICT tools (e.g.,
electronic portfolio tools, blog tools, screenshot recording tools, graphic design tools). Finally, these
products were shared in the classroom, feedback was received from the peers and the teacher, final
revisions were made, and a reflection report was written on the project.

In all these projects, pre-service teachers were expected to participate in group work and use ICT to
develop products to support the most fundamental 21st-century skills (communication, collaboration,
creativity, and critical thinking). Besides, participants were asked to create personal web-based
portfolios to share reflections and products they designed to develop their ICT skills.

Projects.

Digital natives. The first project was designed to provide pre-service teachers with the opportunity
to use ICT tools to present information to support communication, one of the 21st-century skills. In this
project, the participants were asked to conduct research to get to know their future students called
digital natives, analyze the factors affecting their learning, develop proper teaching strategies, and
design an animation by transforming their research into a story. In this process, a WebQuest about
Digital Natives (http://digitalnativeswebquest.weebly.com/) was used as a material, and students
developed their projects using an animation tool of their choice (e.g., Vyond or Powtoon). While
students were working on their projects during the face-to-face meetings, the instructor provided
feedback to the students, answered questions, and shared exemplary projects from previous semesters.
This project took approximately three weeks (12 class hours) to complete.

Communication and collaboration. The second project mainly focused on collaboration. Pre-service
teachers designed an activity to support their future students' communication and collaboration skills
and use at least three ICT tools in the activity. In this project, students were asked to work in groups of
two, choose a topic from their field, design a learning activity on this topic, and explain the details about
the ICT tools they used in the activity as a brochure using a web 2.0 tool (e.g., Smore). In line with the
PBL steps, the students first examined ISTE’s standards regarding communication and collaboration
(ISTE, 2008), brainstormed about possible activities, shared their ideas and received feedback with their
classmates in other groups, designed the activity, chose the ICT tools (e.g., Google documents, Discord,
or Mural), created and shared the product during face-to-face meetings. This project also took
approximately three weeks (12 class hours) to complete.

Creativity. The third project involved preparing a technology-enhanced lesson plan to improve
students’ creativity skills. In this process, the participants examined the ISTE’s creativity standards and
read an article about how creativity can be supported before the face-to-face meeting. Then, during the
first face-to-face meeting, they formed small groups (3-4) with classmates from their department,
discussed these materials in these groups, and identified topics that could be suitable for developing
creativity skills. Then, they selected one of these topics and examined the sample lesson plans they
could find related to the topic. Finally, they prepared a technology-enhanced lesson plan covering ISTE’s
creativity standards for their chosen subject and shared it with other groups. The lesson plan format was
not structured, but they were asked to use ICT tools (e.g., Mindmeister and Storybird) to support
creativity and explain their evaluation methods. This project took approximately three weeks (12 class
hours) to complete.

Critical thinking. In the fourth and final project, pre-service teachers were asked to design a
WebQuest on a topic that would require critical thinking in addition to the previously learned 21st-
century skills such as communication, collaboration, and creativity. To create a WebQuest, the

251



SEN-AKBULUT & ONER — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 50(1), 2021, 247-275

participants developed the necessary technical skills to use the Articulate Storyline software during the
course laboratory hours throughout the semester. The participants worked individually on this project,
but they shared their ideas and draft projects with their classmates and received feedback during face-
to-face meetings. They were expected to integrate ICT tools into their learning activities in the
WebQuest, thereby supporting the aforementioned 21st-century skills. This project took approximately
three weeks (12 class hours) to complete.

Data Analysis

The change in technology competencies was examined by analyzing the data obtained from the TECS
and TPSA surveys. Before conducting specific analyses, normality tests were conducted. The
Kolmogorov-Smirnov test was significant only for the TECS post-test (Z = .176; p <.05) scores.
Accordingly, the dependent sample t-test was used to analyze only the TPSA survey results, and the non-
parametric Wilcoxon Signed-Ranks test was used to analyze the results of the TECS. In cases where the
difference is significant, the effect size (r) was calculated by dividing the z value by the square root of the
total number of participants in two cases (Fritz, Morris, & Richler, 2012) and interpreted according to
Cohen (1988) —i.e., 0.8 as high, 0.5 as medium, and 0.2 as small impact. For the dependent sample t-test
results, the effect size was interpreted by calculating the Cohen d index and reported.

Changes in participants’ opinions regarding technology use in education were analyzed qualitatively.
For this purpose, the participants' answers before and after the project-based learning experience were
divided into meaningful units (Merriam, 1998) and coded using the constant comparative method
(Glaser & Strauss, 1967). Codes pointing to similar themes were collected under categories, and changes
in views were compared by presenting both their frequency and quotations.

Ethical Issues

An application was made to the ethics committee of the university, where the study was conducted
before the data collection process. The application with the registration number 2017/19 was examined
and approved by the Human Research Institutional Review Board (INAREK) at the meeting dated April
27. The purpose of the research was explained to the participants at the beginning of the semester. That
is, the participation is voluntary, and the course grades will not be affected in any way. All students
taking the course agreed to participate in the study and signed a consent form.

Findings
Development of Technology Competencies

The pre-service teachers’ perceptions of basic technology competencies in education were explored
through the total scores obtained from the TECS before and after attending the project-based course.
The participants’ pre-test mean score was 34.05, and the post-test mean score was 38.33. To explore
the significance of the difference between the mean scores, the non-parametric Wilcoxon Signed-Rank
test was conducted.

When the results of the TECS are examined in more detail descriptively, it appeared that pre-service
teachers felt competent in using technology for basic purposes such as ‘using e-mail to communicate
with colleagues’ (x= 4.71) or ‘using the World Wide Web to find educational resources’ (x=4.37) even
before attending the course. However, they did not find themselves competent in ‘constructing and
implementing project-based learning lessons in which students use a range of information technologies.’
(x = 3.32) or ‘using technology to support higher-level cognitive skills such as problem-solving’ (x = 3.56).
After the project-based learning experience, the participants’ scores in all nine items were “competent”
(x=3.9) or above.

The non-parametric Wilcoxon Signed-Rank test indicated that the difference between the mean
scores was statistically significant (z = -3.851; p <.01). The effect size (r = -.48) of this difference was
moderate (Cohen, 1988).
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The change in the pre-service teachers’ perception of more advanced technology competencies was
examined through the total scores obtained from the TPSA survey. The participants’ pre-test mean score
was 80.23, and the post-test mean score was 87.85. To explore the significance of the difference
between the mean scores, the dependent samples t-test was conducted (Table 1).

Table 1.

Dependent Samples T-Test for the TPSA Survey

TPSA N X ss SD t P
Pre-test 40 80.23 9.401 39 -4.86 .000
Post-test 40 87.85 8.046

Similar to the results of the TECS, before attending the course, the participants did not feel
competent in more advanced skills such as ‘creating their own websites’ (x = 2.95), ‘listing five tools to
be used for education’ (x = 3.18) or ‘create a newsletter with graphics and text in 3 columns’ (x=3.33).
After the project-based learning experience, the participants increased their scores in all items and rated
them as four and above. Results of the dependent samples t-test indicated that this difference between
the mean scores was statistically significant (t (39) = -4.86; p <.01). In addition, Cohen’s d index (Cohen,
1988) was calculated, and the effect size was found to be high (d = -0.76).

Change in Opinions on the Use of ICT in Education

The change in the participants’ views on the use of ICT in education was analyzed through the
question “How can technology be used in the most effective ways for a lesson plan” in the opinion
forms. To protect the participants’ identities, each participant is referred to with numbers such as P1,
P2.

The qualitative analysis yielded a total of 3 categories and 17 codes. These categories are called (a)
using technology as a tool, (b) using technology as a resource, and (c) 21st-century skills. The major
categories, related codes, and the frequencies of these codes before and after attending the course are
presented in Table 2.

Table 2.

Opinions on the Use of ICT in Education

Category Code Frequency (Pre)  Frequency (Post)

Using ICT as a Tool Assessment/Evaluation 8 2
Communication 5 1
Personal purposes 3 2
Personalization 1 3
Game 4 0
Planning 3 0
Simulation 3 2
Discussion 0 2
Applications/Softwares 9 3
Total 36 15

Using ICT as a resource Animation 7 3
Access to information 2 4
Visualization 7 3
Presentation 3 3
Video 16 4
Total 35 17
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21st-century skills Communication 0 11
Collaboration 0 5
Creativity 0 4
Total 0 20

Using ICT as a tool. The participants shared more opinions under the category of using technology as
a tool in the pre-intervention opinion form. While the pre-intervention opinion form data included 36
examples in this category, 15 opinions were coded under this category in the post-intervention. The
most frequently repeated code (f = 9) was identified as the ‘use of applications or softwares’ to facilitate
teaching in the pre-opinion form. Some of the example quotations are shared below.

“Technology can be used by including various computer applications in the lesson plan. GeoGebra is
one of these applications. | used it in my lesson plan for lecturing while | was doing my internship.” (P7-
Pre)

“For example, | aim to make the parts that they have difficulty understanding easier to perceive with
the help of computer applications. There are programs beneficial to space geometry and functions. With
the help of these programs, a more effective learning plan can be prepared.” (P20-Pre)

“Listening activities are of great importance in my field, and | will need a computer for this. Since
some subjects can be taught with videos, devices such as computers and projectors are also required.
Also, a language comes with its own culture, and | can use technology to promote that culture, again
with videos, music, and images. There are some computer-based applications on language development;
I can use them.” (P23-Pre)

These examples highlighted that pre-service teachers were aware of some applications and software
before attending the course. Still, they did not share comprehensive examples of how to use these
applications effectively in education. The participants mentioned that they could use the applications or
the software for teacher-centred purposes such as lecturing. On the other hand, although the number of
participants expressing opinions about the applications or software code in the post-intervention
opinion form decreased (f = 3), it was identified that the views were more comprehensive and student-
centred. For example, P14 shared more detailed examples in the post-intervention opinion form and
expressed her opinions as follows:

“It is possible to integrate technology into the different steps of a lesson plan. For example, | can use
an e-book for a warm-up activity, provide a video, or show a video using different apps. | can enable
students to use technology to create an activity related to target language/target grammar form. For
example, | chose Simple Past Tense in one of my projects, and after giving a presentation with Prezi, |
asked students to create a project where they could use GoAnimate to create their animations. The most
significant factor in including this in my lesson plan was that | saw it as a useful application to use
contextualized, meaningful, and authentic language learning while working with GoAnimate within the
scope of this course, especially when creating a script for an animation.” (P14-Post)

In this category, the second most frequently repeated code in the pre-intervention opinion form (f =
8) was that technology could be used as an ‘assessment’ tool. In all of the opinions under this code, pre-
service teachers shared a technological tool called “Kahoot!” as an example, a quiz application to
increase competition and classroom participation. Some of the opinions expressed on this issue are as
follows:

“Programs and applications with activities appropriate for the students’ age or content that offer an
interactive learning opportunity can be used as an additional tool in the course when necessary. For
example, by using the Kahoot application, students can have mini quizzes at the end of the lesson or for
evaluation purposes in a fun and attention-grabbing way.” (P5-Pre)
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“Since English is more of a practice-based course, technology can be integrated into all the language
skill categories we are trying to teach in English. For example, Kahoot may lead the applications that will
enable even high school level and above age groups to participate effectively in the lesson. This
application can be used to measure students’ vocabulary, general listening skills, or reading skills.” (P11-
Post)

During the course projects, the participants frequently benefited from the Kahoot application in their
designs and explained that they used Kahoot before the present course and found it very useful. This
shows the important role of positive experiences about technology on pre-service teachers’ views,
especially considering that this code is the second most frequently repeated one in the pre-intervention
opinion form. It was also identified that the participants mentioned the ICT tools they learned and used
in their course projects throughout the semester in the post-intervention opinion form. This could be
interpreted as the effective adoption of course projects.

Using ICT as a resource. The participants shared more opinions under the category of using
technology as a resource in the pre-intervention opinion form. While this form data included 35
examples under this category, 17 opinions were coded under this category in the post-intervention
opinion form. The reason behind this may be that the participants shared more views on student-
centred practices and the use of technology to support 21st-century skills in the post-intervention
opinion form.

In ‘using technology as a resource’ category, the most frequently repeated code (f = 16) was
identified as the ‘use of video’ in the pre-intervention opinion form. Some of the example quotations are
shared below.

“The use of technology in English teaching and learning can be extensive, so teachers need to select
appropriate materials, filter them and present them to learners later. For example, enriching a lecture
with relevant videos, making it fun with animations, and supporting it with presentations are just a few
examples.” (P14-Pre)

“What I verbally express as a school counselor may not be exciting or catchy for children. | think it will
be effective if | present the concepts in interactive pictures, cards, video, or short animation, especially
using the smartboard.” (P15-Pre)

“Since | will be an English teacher, | think | can use technology to access materials that | can use in
teaching. For example, songs and videos that students can learn and improve their speaking and
listening skills (...)” (P30-Pre)

These examples showed that pre-service teachers defined their use of technology as a resource with
a more teacher-centred approach before participating in the course. The pre-service teachers frequently
mentioned videos as a resource used by teachers to provide visualization and keep the information
accessible. Similar to the previous category, although the number of participants expressing opinions
under this code in the post-intervention opinion form decreased (f = 4), the examples were more
comprehensive. For instance, P5 emphasized students' active participation when using technology,
unlike the pre-intervention opinion form, and suggested that students could prepare their own videos.

“Technology can be presented to students as a task. You can divide them into groups and ask them to
work on projects. For example, they can prepare a video using a particular language pattern they
learned.” (P5-Post)

On the other hand, opinions coded as ‘access to information’ were shared less in the pre-
intervention opinion form (f = 2) and included the purpose of accessing available online resources. In
contrast, opinions about this code increased after attending the course (f = 4). Example quotations are
shared below.

“Physics is a subject that is approached with suspicion and fear by most people, and it is a field we
see everywhere, but we ignore (...) Also, because students have trouble carrying books and dozens of
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photocopies, there are online platforms with notes and assignments. Moodle, eSchools, Firefly are
examples of such platforms. Thanks to these applications, students will enjoy using computers and
access the information they need to learn with less effort.” (P28-Post)

“I could first brainstorm a subject without technology and then use technology to share them or take
them to a more in-depth or scientific discussion. | would also try to make technology part of the
assignments to access information using online resources.” (P18-Post)

In addition to the examples above, in the post-intervention opinion form, the participants gave
examples of using ICT as a resource for more comprehensive purposes, such as research conducted by
students, sharing the resources they have prepared with others, accessing resources to make
preparations before the lesson. Similarly, the participants shared more teacher-centred purposes
concerning other codes, such as showing an animation or pictures in the lecture before attending the
course. On the other hand, they created student-centred examples in which students would be more
active, such as researching, sharing their understanding, and creating videos and animations in the post-
opinion form.

21st-century skills. The pre-service teachers did not share any ideas in the 21st-century skills
category before participating in the course. For example, the pre-service teachers mentioned only
communicating information and making announcements in the pre-intervention opinion form. They
gave examples of using tools that will ensure information security and are easy to access. It is seen that
the examples shared before taking the course are based on teacher-centred approaches as in other
categories. However, after attending the course, the participants shared examples that would be
compatible with ISTE standards regarding communication and collaboration skills. Some of the opinions
(f=11) on communication skills from the post-intervention opinion form are given below.

“In countries where English is not a native language like ours, finding an English-speaking resource is
very important for learning English. Technology is essential for us, at least in terms of bringing native
speakers into our classroom. Technology can be used easily for a communicative lesson. Speaking-
listening activities can be supported.” (P11-Post)

“There are many tools that students can share anonymously to express their thoughts (Like Padlet).
By using these tools, students can be confidential and share their thoughts. There are many sites where
students can work together during the lessons or assignments; they can work together online and learn
more easily with visuals.” (P19-Post)

“Students can prepare effective presentations in Prezi. In addition, using Edmodo, communication
between students and the teacher, collaborative learning can be improved.” (P33-Post)

As in these examples, ideas about using ICT for the purposes such as providing communication more
effectively, sharing information, and ensuring active participation have started to emerge in data from
the post-intervention opinion form. The pre-service teachers also presented ideas (f = 5) and shared
examples for the use of ICT to develop the collaboration skills in the post-intervention opinion form:

“Technology should be used to make it easier for students to understand. Especially videos, short
films, animation programs, online tests, and site preparation can significantly contribute to language
education. Some sites (ClassDojo) can be used for students to prepare their online portfolios, share them
with friends and family, give feedback and help each other.” (P9-Post)

“I can get support from technological tools in any task | will do. To conduct group discussions via
drive (Google Drive) or Padlet, prepare a communication newsletter (second project) to explain the
activities | will do in detail or create animations, slides, etc. Students can be asked to share their ideas via
technological tools.” (P15-Post)

In the views shared under this category, the participants internalized their projects about
communication and collaboration from the course experiences. These experiences supported them to
give examples about more student-centred activities in the post-intervention opinion form. It was
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observed that the participants could share more comprehensive views on improving the communication
skills of the students, but more basic views were shared about collaboration, such as discussing,
receiving feedback, and sharing ideas.

The pre-service teachers also stated that technology use should be planned considering creativity,
another 21st-century skill. Still, they could not give comprehensive examples about this (f = 4) code.
Sample quotations are shared below.

“First, | decide what kind of technology | can use according to my outcome and measure how much
this technology contributes to students’ creativity. STEM activities may be towards this purpose at this
point.” (P6-Post)

“While using technology, a lesson plan should be prepared that appeals to different learning styles.
For example, in the lesson plan, students should be able to act by their learning style. Creativity and
learning can be supported by personalization in this way.” (P27-Post)

In summary, qualitative findings indicated that the participants were able to produce more concrete
ideas about the effective use of ICT in education. They exemplified the aims of technology use with
more student-centred approaches after attending the project-based learning experience.

Discussion & Conclusion

The purpose of this study was to examine the role of an educational technology course designed
with a project-based learning approach on pre-service teachers’ technology competencies and opinions
regarding the use of technology in education. Results indicated that the pre-service teachers’
competencies in using technology with complex educational purposes were initially low. Also, their
views regarding the effective use of technology were limited before attending the PBL-based
educational technology course. Thus, similar to previous findings in teacher education, pre-service
teachers do not gain extensive experiences in the use of technology for educational purposes even
during their university education, and that courses to develop these skills should be designed with
appropriate approaches (Kay, 2006; Tondeur et al., 2017b).

Like other studies in the literature (Fraillon, Ainley, Schulz, Friedman, & Gebhardt, 2014; Tezci, 2010),
this study's participants used technology for general purposes before participating in the course. When
the results of the technology competency surveys were examined, it was observed that the pre-service
teachers evaluated themselves as competent in terms of basic technological skills such as e-mail and the
Internet use before participating in the course. For this reason, it can be said that the participants of this
study, who continue their education as juniors and seniors in their teacher education programs, had a
basic level of technology competencies before taking the course. The participants’ post-test mean
scores of both technology competency surveys were found to be higher than the pre-test mean scores
and that these differences were statistically significant. This showed that the PBL-based course
positively contributed to developing pre-service teachers’ technology competencies even for more
complex technology skills.

This study's qualitative findings support that even today’s university students use technological tools
for more everyday purposes, such as word processing, messaging, and sharing on social media sites
(Margaryan, Littlejohn, & Vojt, 2011). The data obtained through the opinion form point that the pre-
service teachers expressed their opinions about using technology as a resource or tool before attending
the course; they were aware of technologies such as applications and software. Still, they could not
share examples of how to use these applications effectively in education. Although students who
interact with digital technologies are expected to use these tools for collaboration, problem-solving, and
knowledge building, research shows that this is a myth (Kirschner & van Merriénboer, 2013). Qualitative
findings show that pre-service teachers’ purposes of using technology in education before their
participation in the PBL-based course reflected a more teacher-centred approach. At the end of the
course, the participants suggested more student-centred approaches to support active participation in
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technology use and gave examples of using technology in ways that support higher-level skills such as
collaboration, communication, and creativity. For this reason, we argue that technology competencies
should be an integral part of teacher competencies and that activities to develop these competencies
should have an important place in pre-service teacher education. Only then could they support their
future students’ high-level technology competencies and be ready to meet students’ learning needs
(Seferoglu, 2004; Simsek & Yazar, 2019).

Pre-service teachers do not feel competent for technology integration in education due to their
inability to combine technological and pedagogical knowledge (Tondeur, Aesaert, Pynoo, Braak,
Fraeyman, & Erstad, 2017a). Some studies show that participating in authentic learning experiences
positively affects technology use by making pre-service teachers feel more ready to use technology,
generate different ideas, and produce solutions to possible problems (Alexander & Kjellstrom 2014;
Tondeur et al., 2017a). The participants of this study were able to generate different ideas about using
technology in education after their project-based learning experiences and shared more positive
opinions. This study contributes to the literature in this context by presenting evidence that courses
based on the project-based learning approach may give effective results in teacher education. However,
this study also indicates that even though pre-service teachers have basic technology competencies,
they have difficulty forming comprehensive ideas about how they can use these competencies,
especially for 21st-century skills, to support them in their subject areas. Therefore, future studies could
explore the applications of the PBL approach to enable pre-service teachers to combine basic
technology skills with pedagogical knowledge and develop 21st-century skills.

One of the limitations of the study is that the effect of the strategies used in the course on the
development of pre-service teachers’ technology competencies was not analyzed qualitatively.
However, Tondeur et al. (2012) stated that the following seven themes were effective in his meta-
ethnography study, in which he examined research containing strategies for technology integration: a)
the connection of theory and practice, b) creating role models, c) reflecting on attitudes and opinions, d)
designing technology-supported materials, e) collaborative work, f) supporting authentic experiences, g)
providing continuous feedback instead of traditional assessment methods (p. 137). In the context of this
research, as a result of a course planned within the framework of ISTE standards and designed with the
PBL approach, a learning experience including these strategies was designed. It was observed that the
pre-service teachers’ opinions and competencies regarding the use of technology have improved within
14 weeks. Therefore, the PBL approach is considered to be appropriate to apply these strategies. Within
the scope of this course, the participants have improved their projects with the feedback they have
received and have been able to design learning activities that could enable their students to have
authentic learning experiences. The written reflection reports helped pre-service teachers to establish a
connection between theory and practice, to share how their ideas developed, and provided the
opportunity to explain the conceptual connections they made to use technology effectively in their
projects. An in-depth analysis of the strategies used and how pre-service teachers’ technology
competencies are reflected in the materials they prepared could contribute to exploring the role of
designed courses in future studies.

This study offered insights and implications for the design of educational technology courses. Firstly,
pre-service teachers should be given opportunities to design the materials they could be using in their
future classrooms. Secondly, the adoption of student-centred approaches (e.g., PBL) to improve
technology competencies will facilitate pre-service teachers to embrace strategies that will support the
development of 21st-century skills. Finally, it will be beneficial to use qualitative methods (i.e.,
qualitative analysis of the materials designed by pre-service teachers) in future studies to further
explore the development of pre-service teachers’ technology competencies.

Ethics Committee Permission Information: An application was made to the university's ethics
committee, where the study was conducted for this study before the data collection stage. The
application with the registration number 2017/19 was examined and approved by the Human Research
Institutional Review Board (INAREK) at the meeting dated 27/04/2017.
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Tiirkge Siirimui

Giris

Son yillarda egitimde teknoloji kullanimi artmis olsa da bilgi ve iletisim teknolojileri (BIiT) araglarinin
o6grenmeyi ve 6gretmeyi destekleyen potansiyelinden hala kisith 6lgtlerde yararlanilmaktadir. Bunun bir
nedeni, bircok 6gretmen adayinin, teknolojiyi egitim amach kullanmak s6z konusu oldugunda etkin
deneyimlere sahip olmadiklari igin BiT araglarini kullanmaya kendilerini hazir hissetmemeleridir. Pek gok
Ulkede Universitelerde, 6gretmen adaylari igin teknoloji kullanimi ile ilgili dersler sunulmakta ve farkh
O0gretmenlik programlari bu dersleri zorunlu kilmaktadir (Polly, Mims, Shepherd ve Inan, 2010).
Teknolojinin egitim ve Ogretimde etkin sekillerde kullanimini desteklemek igin gesitli 6gretim
yaklagimlari hakkinda arastirmalar mevcut olsa da teknoloji entegrasyonu siireglerinde 6gretmen
adaylarinin teknoloji yeterliklerini desteklemek i¢in hangi yaklasimlarin etkili oldugu arastiriimaya devam
edilen konulardan biridir (Tondeur ve dig., 2012).

Gunumuzde surekli olarak yeni teknolojilerin ve araglarin ortaya ¢ikmasi sadece teknik becerilere
odaklanan 6gretmen yeterlikleri tanimlarinin otesine gegmeyi zorunlu kilmaktadir. Birgok profesyonel
organizasyon, dgretmenler ve dgretmen adaylari icin gerekli olan BiT becerileri ile ilgili standartlar ve
cerceveler sunmaktadir (Yildiz, Saritepeci ve Seferoglu, 2013). Milli Egitim Bakanligi (MEB) tarafindan
hazirlanan Ogretmenlik Meslegi Genel Yeterlilikleri (MEB, 2017) ve Uluslararasi Egitim Teknolojileri Birligi
(International Society for Technology in Education [ISTE], 2008) tarafindan 6gretmenler i¢in hazirlanan
Ulusal Egitim Teknolojileri Standartlari (NETS-T) bu standartlara 6rnek olarak verilebilir. Bilgi toplumu ve
4. Endustri devrimi ¢aglarinda, 21. ylzyil becerileri olarak adlandirilan 6grenme ciktilarina odaklanan
cercevelerin 6gretmen egitiminde dne ¢ikmasi gerektigi kabul gormektedir (Urbani, Roshandel, Michaels
ve Truesdell, 2017). ISTE'nin yayimladigl standartlara goére ogretmenler, 21. ylzyil igin 6grenme
deneyimleri tasarlayabilen, dijital ¢cagin calisma anlayisina 6nciiliik eden ve ayni zamanda 21. yizyil
becerilerini sergileyen bireylerdir (ISTE, 2008). ISTE standartlari bu bakimdan yol gésterici olsa da, BiT
kullaniminin 21. ylzyil becerilerini desteklemesi icin gerekli olan tecriibe, beceri ve bilgilerin tespiti ve
o6gretmen yetistirme programlarina dahil edilmesi son derece karmasik bir istir (Archambault ve Barnett,
2010; Griffin, McGaw ve Care, 2012).

Proje tabanli Ogrenme (PTO), dgrencilere etkinlikler yoluyla yeni fikirler gelistirme firsati saglayan ve
genellikle birden fazla adimdan olusan ve uzun bir siire gerektiren pedagojik bir yaklasimdir. Bu sire,
birkag ders saatinden bir doneme kadar degisebilir. Projeler bir Grliniin veya performansin liretiimesine
odaklanir ve genellikle 6grencileri etkinliklerini segmeye ve organize etmeye, arastirma ylritmeye ve
bilgileri sentezlemeye ydnlendiren karmasik goérevlerdir. iyi tasarlanmis proje gérevleri &grencilere,
6grenmenin kontroliiniin kendilerinde oldugu, ortaya gercekgi Urinlerin giktig bir 6grenme ortami
saglar (Blumenfeld ve dig., 1991; Zajkov ve Mitrevski, 2012). Bu deneyimler sirasinda, 6grenciler
6grenme ciktilarinin bir pargasi olarak konular seger, Urlinler planlar, tasarlar ve Uretirler.

Yasadigimiz ¢agda, 6grencilerin 21. ylzyil becerilerini gelistirmek egitimin en 6nemli amaglarindan
biri olarak kabul edilmektedir. Bu beceriler, 21. Ylzyil Becerileri igcin Ortaklik (Partnership For
21stCentury Skills [P21]) olusumu tarafindan su sekilde siralanmaktadir: iletisim (communication), is
birligi (collaboration), yaraticilik (creativity), ve elestirel diisiinme (critical thinking) (P21, 2011). PTO
deneyimleri sirasinda 6grenciler yalnizca kavramlari degil, 21. ylzyilda basarili olabilmeleri icin gerekli
olan bu becerileri de &grenebilirler (Bell, 2010). Bu nedenle, dégretmen adaylarinin PTO yaklasimini
ogrencilikleri sirasinda deneyimlemeleri kendilerinin de 21. ylizyil becerilerini gelistirebilmeleri icin ¢ok
onemlidir. PTO &grencilerin karmasik sorulara cevap ararlarken grup calismalarina dahil olmalarini,
beraber problem ¢ézmelerini ve farkh teknolojilerden faydalanmalarini; bunlari yaparken de is birligi,
elestirel dislinme, iletisim ve yaraticilik becerilerini gelistirmelerini saglar.
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Genel olarak, PTO’niin uygulanmasinda ii¢ asama &nerilmektedir: planlama, olusturma, paylasma ve
yansitma (Han ve Bhattacharya, 2001). Planlama asamasinda, 6grenciler projeyi secer, gerekli kaynaklari
bulur, grup uyelerini belirler ve gorev paylasimi yaparak ortak ¢alismayi organize eder. Bu aktiviteler
sayesinde, &grenci projenin cergevesini tanimlar, ilgili bilgileri toplar ve potansiyel bir ¢6ziim Uretir. ikinci
asama, projeyi olusturmak veya uygulamaktir. Bu asama, gerekli taslak belgelerin olusturulmasi, diger
6grencilerle fikir paylasimi/geribildirim alma ve gelistirme gibi faaliyetleri icerir. Bu asamada 6grencilerin
baskalariyla paylasilabilecek bir iriin gelistirmeleri beklenir. Ogretmenin gelistirme asamasinda taslak
Urunleri incelemesi ve zamaninda geribildirim vermesi ortaya cikacak projenin niteligi agisindan gok
onemlidir.

Son asama olan paylasma ve yansitma adiminda, 6grenciler projelerini kiiglik bir grupta veya tim
sinifla paylasir, 6gretmenlerinden ve sinif arkadaslarindan doénit alir, 6grenme siiregleri ve projeleri
hakkinda yansitma yaparlar. Ogrenciler her grubun veya bireyin projesini paylasir ve birbirlerine déniit
verirler. Sinif icerisinde veya cevrimici olarak paylasilan projeler icin alinan donitler géz 6ninde
bulundurularak Grinler icin son diizeltmeler yapilir ve teslim edilir. Egitmenin projeleri degerlendirmesi
bu adimdan sonra gelir.

Ozet olarak, PTO, 6grencileri karmasik ve gercek hayat ile dogrudan baglantili projelere dahil ederek
bilgi ve becerilerini gelistirecekleri ve uygulayacaklari deneyimlerin énemini vurgulayan yapilandirmaci
6grenme kuramlarindan ortaya g¢ikmaktadir. Egitimcinin rolii ise, 6grenci merkezli aktiviteler tasarlamak,
kaynaklar saglamak, geribildirim vermek ve Ogrencilere 06grenme sirecleri ile ilgili yansitma
yapmalarinda yardimci olmaktir. PTO, dgrencilere bir arastirma ve is birligi siireci yoluyla bilgiyi entegre
etme, karar verme ve 6zgilin baglamlarda yeni fikirler gelistirme firsatlari sagladigi icin yaygin olarak
kullanilan 6grenci merkezli pedagojik yaklasimlardan biridir (Bell, 2010; Krajcik ve Blumenfeld, 2006;
Wurdinger ve Qureshi, 2015). Bu yaklasimin dogasinda bulunan yapilandiriimis tasarim gorevleri,
O0gretmen adaylarinin bilgi ve iletisim teknolojilerini egitsel amaglarla kullanimina yonelik becerilerini
gelistirmeleri icin benzersiz avantajlar saglar. Bu bakimdan, PTO’nin dgretmen adaylarinin 21. yizyil
becerilerini gelistirmesine olanak saglayabilecek bir yontem oldugu diisiintilmektedir (Bell, 2010).

icinde bulundugumuz yiizyilda teknolojide yasanan gelismelerle birlikte 6gretmenlerin sahip olmasi
gereken teknoloji yeterlilikleri ile ilgili beklentiler artmistir (Borthwick ve Hansen, 2017; Griffin, McGaw
ve Care, 2012). Bu nedenle 6gretmen adaylarinin teknoloji yeterlilikleri ile ilgili konularin arastiriimasi bu
beklentileri karsilama agisindan oldukga 6nemlidir. Alan yazin incelendiginde 6gretmenlerin ve 6gretmen
adaylarinin hazirbulunuslulugu, teknoloji kullanimina yénelik tutumu veya 6z yeterligi gibi konularda
calismalar yapildigi gorilmektedir. (6rn., Han, Shin ve Ko, 2017; Cuhadar, 2018; Kalayci ve Humiston,
2015; Korkmaz ve Demir, 2012; McGarr ve Gavaldon, 2018). Ancak 6gretmen adaylarinin egitimleri
sirasinda aldiklari derslerin teknoloji yeterlilikleri Gzerine etkilerini inceleyen calismalarin kisitli oldugu
gorulmektedir (Mouza, 2016).

Ayrica, yapilan g¢alismalar 6gretmen adaylarinin uzun yillardir 6gretmenlik yapan deneyim sahibi
ogretmenlere kiyasla teknolojiye yonelik daha olumlu tutumlara sahip olsa da gelecekteki siniflarinda
teknoloji kullanimina yoénelik kendilerini hazir hissetmedigini ve etkin teknoloji kullanima yonelik
goruslerinin kisith oldugunu gostermektedir (Bate, 2010; Ottenbreit-Leftwich, Glazewski, Newby ve
Ertmer, 2010; Tondeur, Pareja Roblin, van Braak, Voogt, ve Prestridge, 2017b). Bircok Ogretmen
yetistirme programinda 6gretmen adaylarinin egitimde teknoloji kullanimina yonelik en az bir ders
almalari zorunludur. Ancak yapilan arastirmalar 6gretmen adaylarinin egitimde teknoloji kullanimina
yonelik tecriibelerinin sayilari kadar niteliginin de teknoloji yeterliklerini gelistirmede 6nemli bir etken
oldugunu gostermektedir (Farjon, Smits, & Voogt, 2019; Ottenbreit-Leftwich ve dig., 2010). Bu
yeterliliklere ulasabilmek icin ©6gretmen adaylarinin Universite egitimleri sirasinda edindikleri
deneyimlerin etkilerinin incelenmesi ve teknoloji yeterliklerini gelistirecek iyi yontemlerin belirlenmesi
onemlidir.

Ogretmen adaylarina teknoloji iceren dersler sunmak elbette ki ileride tasarlayacaklari &égrenme
aktivitelerinde teknoloji kullanmalarini olumlu yonde etkileyen bir faktér olacaktir (Kaufman, 2015).
Ancak, bu dersleri sadece BIT araclarinin nasil kullanildigini 6grenmeye yénelik tasarlamis olmak
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O0gretmen adaylarinin  mezun olduklarinda verecekleri derslerde teknolojiden etkin gekillerde
yararlanabilmesi icin yeterli degildir. Bu nedenle, BIiT araglarinin egitim/6gretim baglaminda ne sekilde
kullanilacaginin iyi modellenmesi gerekir (Mishra ve Koehler, 2006; Tondeur ve dig., 2012). PTO
yaklasimini temel alarak tasarlanan nitelikli bir ders deneyimi edinmenin, dgretmen adaylarinin BiT
araglarini etkin kullanmalari igin gerekli teknoloji yeterliklerini gelistirecegi diisinilmektedir.

Bu calismanin amaci, PTO yaklasimini temel alarak tasarlanan bir 6gretim teknolojileri dersinin
O0gretmen adaylarinin teknoloji yeterlilikleri ve egitimde teknoloji kullanimina yonelik gorisleri
Uzerindeki etkilerini belirlemektir. Calismada agagidaki iki soruya yanit aranmaktadir:

1) Proje-tabanli yaklagimla tasarlanmis bir 6gretim teknolojileri dersine katilan 6gretmen adaylarinin
teknoloji yeterliliklerinde anlamli bir gelisme var midir?

2) Derse katilan 6gretmen adaylarinin egitimde teknoloji kullanimina yoénelik gorisleri nasil
degismektedir?

Yontem
Aragtirma Deseni

Galismada, nitel veri ile desteklenmis 6n deneysel tek grup 6n-test son-test (Gay, Mills ve Airasian,
2009) arastirma deseni kullanilmistir. Katilimcilarin teknoloji yeterliliklerindeki gelisim nicel olarak
toplanan verilerle incelenirken, egitimde teknoloji kullanimina dair gériislerdeki degisim ise nitel olarak
toplanan verilere dayali olarak arastiriimistir.

Katilimcilar

Arastirma, dgretim dili ingilizce olan bir devlet {iniversitesinin egitim fakiiltesinde gergeklestirilmistir.
Katihmcilar, “amaca uygun ornekleme” (Gay, Mills ve Airasian, 2009) ile belirlenmis, programlarinda
bulunan “6gretim teknolojileri ve materyal tasarimi” dersini (bundan sonra kisaca Ders olarak
anilacaktir) alan 3. ve 4. sinifta 6grenim goéren toplam 40 06gretmen adayindan olusmaktadir.
Katiimcilarin béliimlere gére dagilimi su sekildedir: %40"1 Yabanci Dil Ogretmenligi, %38’i Rehberlik ve
Psikolojik Danismanlk, %10’'u Matematik Ogretmenligi, %7’si Fizik Ogretmenligi, %3G Kimya
Ogretmenligi, %2’si Fen Bilgisi Ogretmenligi.

Veri Toplama Araglari

Nicel veri toplama araglari. Nicel veriler katilimcilarin dénem basinda ve sonunda doldurduklari
teknoloji yeterliligini belirleme amaciyla kullanilan iki 6l¢ek araciligiyla toplanmistir.

Egitimde teknoloji yeterligi (ETY) dlcegi. ETY olgegi (The Technology in Education Competency
Survey) (Christensen ve Knezek, 2000, 2001) 6gretmen adaylarinin 6grenme ortamlarinda ihtiyag
duyabilecekleri genel teknoloji yeterliklerini &lgmek icin gelistirilmistir. Olgek, ‘6grencilerin BIT
becerilerini gelistirebilme’ ‘teknoloji destekli ortamlar olusturma’, ‘teknoloji destekli ortamlarda
ogrencilerin st dlzey bilissel becerilerini destekleme’ gibi sinif ortamlari icin temel diizeyde gerekli olan
teknoloji yeterligini 6lcen 5’li Likert tipi dokuz maddeden olusmaktadir ve tek boyutludur. Olgek icin hem
ogretmenler hem 6gretmen adaylariyla glvenirlik galismalari yapilmis ve .89-.92 arasinda degisen
yiiksek Cronbach’s alpha degerleri elde edilmistir (Agyei ve Voogt, 2011; Christensen ve Knezek, 2000).
Christensen ve Knezek (2000) 188 o6gretmen egitimcisi ile yaptiklar ¢alismada i¢ tutarlilk givenirligi
degerini .92 olarak hesaplamislardir.

Bu calismada, bitiin maddeler orijinal 6lgekteki gibi kullaniimistir ve sonuglar 9 maddeye verilen
puanlar toplanarak olusan toplam puan izerinden hesaplanmistir. Olcek, bu calismada orijinal dilinde
ingilizce olarak ve web {izerinden uygulanmistir.

Teknoloji yeterligi 6z degerlendirme (TYOD) éicedi. Teknoloji Yeterligi Oz Degerlendirme (TYOD)
Olgegi (Technology Proficiency Self Assessment) teknolojinin egitsel amaclarla kullanimina yonelik 6z
yeterlilik algisini 8lgme amaciyla gelistirilmistir (Ropp, 1999). Olcek, temel becerilerin yanisira 8gretimde
teknoloji kullanimina yonelik 6z yeterlik algilarini 6lgmeye yonelik sorular da icermektedir ve ISTE
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standartlari géz 6niinde bulundurularak tasarlanmistir (Christensen ve Knezek, 2017). Bu bakimdan,
O0gretmen adaylarinin daha ileri teknoloji yeterliklerini 6lgmek icin kullanilabilecek gegerli bir veri
toplama aracidir. TYOD 5’li Likert tipi 20 maddeden olugmaktadir ve iletisim, kaynak arastirmak igin
internet kullanimi, grafik hazirlama, sunu hazirlama ile ilgili genel beceriler hakkinda sorular
icermektedir. Ayrica, “Ogretim siirecinde kullanabilecegim en az 5 yazillm programi hakkinda fikir
sahibiyim” ve “icerisinde bilgisayar yazilimi kullanimini gerektiren bir ders ya da tinite planlayabilirim”
gibi genel maddeler de icermektedir. Bu arag egitimcilerin teknoloji becerilerini 6l¢mek igin uzun yillardir
kullanilmaktadir (Ward ve Overall, 2011). Sonuglar doért boyut altinda incelenebilecegi gibi 20 soruya
verilen toplam puan iizerinden de hesaplanabilir (Ropp, 1999). Olgek icin hem &gretmenler hem
O0gretmen adaylariyla givenirlik galismalari yapilmig ve .93-.95 arasinda degisen yiiksek Cronbach’s alpha
degerleri elde edilmistir (Alayyar, Fisser ve Voogt, 2010; Gengtiirk, Gokcek ve Gilines, 2010; Morales,
Knezek ve Christensen, 2008). Morales, Knezek ve Christensen (2008) 877 ogretmen ile yaptiklar
calismada ic tutarhlik glivenirligi degerini .93 olarak hesaplamislardir.

Bu calismada, batiin maddeler orijinal 6lgekteki gibi kullaniimistir ve sonuglar 20 maddeye verilen
puanlar toplanarak olusan toplam puan lizerinden hesaplanmistir. Olgek, bu calismada orijinal dilinde,
ingilizce olarak ve web {izerinden uygulanmistir.

Nitel veri toplama araglari. Nitel veriler, katilimcilarin dénem basinda ve sonunda doldurduklari
egitimde teknoloji kullanimina yonelik yari yapilandirilmis bir gortis formu araciligiyla toplanmistir. Bu
form ikinci yazar tarafindan hazirlanmis ve bir alan uzmani tarafindan incelenmistir. Formda, 6gretmen
adaylarinin egitimde teknoloji kullanimina yonelik goéruslerini inceleyebilmek icin su agik uglu soru
sorulmustur: Kendi bransinizda hazirlayacadiniz bir ders plani icin teknoloji nasil en etkili sekillerde
kullanilabilir? Liitfen 6rnekler vererek aciklayiniz.

Veri Toplama Sireci

ilk olarak katihmcilar egitimde teknoloji kullanimina yénelik &n gériis formunu doldurmuslardir.
Ardindan cevrimici bir anket araci kullanilarak hazirlanmis TYOD ve ETY &lceklerinin baglantilari
paylasiimis ve bu 6lgekleri doldurmalari istenmistir. D6nem igerisinde tasarlanan tiim projeler ve ders
aktiviteleri, iki farkli egitim 6gretim déneminde (Bahar 2018/13 Hafta ve Gliz 2018/14 Hafta) toplam iki
subede islenmistir. Ders icerisindeki gorevler haftalik iki saatlik iki yiz ylze bulusma (toplam 4 saat)
sirasinda tamamlanmigtir. Katilimcilardan tim aktiviteler tamamlandiktan sonra egitimde teknoloji
kullanimina yoénelik son gorus formunu doldurmalari istenmistir. Goériis formu tamamlandiktan sonra
TYOD ve ETY 6lgeklerinin baglantilari tekrar paylasilarak élcekleri yeniden doldurmalari istenmistir.

Ders, katihmcilarin tim dénem boyunca “proje” adi verilen, kendi 6gretecekleri derslerde
kullanabilecekleri BIT destekli riinlerin tasarlanmasini ve olusturulmasini iceren PTO yaklasimina gére
hazirlanmis ve uygulanmustir. Haftalik ders bulusmalari sirasinda etkinlikler PTO adimlarina gére sirasiyla
soyle ilerlemistir: Dersin hocasi projenin detayini ve ilgili kavramlari agiklar, 6grenciler projeleri igin
planlama agsamasina baglar, ilgili kavramlari arastirirlar ve proje fikri olustururlar. Fikirler hakkinda dénut
aldiktan sonra proje kapsaminda kullanacaklari teknolojik araglari arastirirlar. Proje fikri onaylandiktan
sonra olusturma adimina gegerler ve BIT araglarini (6rn. Elektronik portfolyo araglari, blog araglari, ekran
goruntusi kayit araglari, grafik tasarim araglari) kullanarak Grini tasarlarlar. Son olarak bu Griinler
sinifta paylasilir, akranlardan ve 6gretmenden geribildirim alinir, son diizeltmeler yapilir ve proje lizerine
yansitma raporu yazilr.

Tim bu projelerde, 6gretmen adaylarinin grup c¢alismalarina katilmalari ve 06grencileri igin
tasarlayacaklari Grinlerde en temel 21. ylzyil becerilerini (iletisim, is birligi, yaraticiik ve elestirel
diisinme) desteleyecek sekilde BIT kullanmalari beklenmistir. Ayrica, katimcilarinin kendi BiT kullanma
becerilerini gelistirmeleri icin ders kapsaminda tasarladiklari Uriinleri ve her proje i¢in hazirladiklari
yansitma raporlarini paylasmak tzere kendi kisisel web-tabanli portfolyolarini tasarlamalari istenmistir.
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Ders projeleri

Dijital yerliler. ilk proje, 21. yiizyil becerilerinden iletisimi desteklemek lzere, BiT araglarini bilginin
etkili bir sekilde sunulmasi ve iletisim amaciyla kullanmak konusunda &gretmen adaylarina deneyim
kazanma firsati saglamak igin tasarlanmistir. Bu projede katilimcilardan dijital yerliler denen gelecekteki
ogrencilerini tanimak, 6grenmelerini etkileyen faktoérleri analiz etmek ve bunlara uygun 6gretme
stratejileri gelistirmek icin arastirma yapmalari ve bunu bir hikdyeye donistiirerek animasyon
tasarlamalari istenmistir. Bu suregte Dijital Yerliler ile ilgili bir WebQuest
(http://digitalnativeswebquest.weebly.com/) materyal olarak kullaniimis ve 6grenciler bu materyaldeki
adimlari izleyerek projelerini kendi segecekleri bir animasyon araci (6rn. Vyond veya Powtoon)
kullanarak gelistirmislerdir. Tum ylizylze bulusmalar sirasinda 6grenciler projeleri tUzerinde g¢alisirken
dersin hocasi 6grencilere birebir geribildirim saglamis, ortak sorulari yanitlamis ve gegmis donemlerden
ornek projeler paylasmistir. Bu projenin tamamlanmasi yaklasik 3 hafta sirmastir (12 ders saati).

iletisim ve is birligi. ikinci proje is birligine egilerek, 6gretmen adaylarindan gelecekteki 6grencilerinin
iletisim ve is birligi becerilerini desteklemeye yonelik bir aktivite tasarlamalari ve aktivite icerisinde en az
Ui¢ BIT araci kullanmalari Gizerinedir. Bu projede dgrencilerden ikiser kisilik gruplar halinde ¢alismalari,
alanlarindan bir konu se¢meleri, bu konuda tasarladiklari 6grenme aktivitesini ve aktivite icerisinde
kullandiklari BIT araglari ile ilgili detaylari bir web 2.0 araci (6rn. Smore) kullanarak duyuru olarak
tasarlamalar istenmistir. PTO adimlariyla uyumlu olarak 6grenciler yiizylize bulusmalar sirasinda ilk
olarak ISTE’nin is birligi ve iletisim ile ilgili standartlarini incelemis (ISTE, 2008), olasi aktiviteler hakkinda
beyin firtinasi yapmis, baska gruplardaki sinif arkadaslariyla fikirlerini paylasip geribildirim almis,
aktiviteyi tasarlamis, aktivitelerine uygun gordikleri teknolojik araclari se¢mis (6rn. Google belgeler,
Discord veya Mural), UrlinU olusturmus ve paylasmislardir. Bu projenin tamamlanmasi yaklasik 3 hafta
sirmastar.

Yaraticilik. Ugiincii proje yaraticilik becerilerini gelistirmeye yénelik teknoloji destekli bir ders plani
hazirlamayi icerir. Bu slirecte 6grenciler dersin bulusmasindan o6nce ISTE’nin yaraticihk ile ilgili
standartlarini incelemis ve yaraticihgin nasil desteklenebilecegi ile ilgili bir makale okumuslardir.
Ardindan ilk yuzylze bulusma sirasinda kiicik gruplar halinde bu materyalleri tartismis ve kendi
boliminden sinif arkadaslariyla 3-4 kisilik gruplar olusturup yaraticilik becerilerini gelistirmeye elverisli
olabilecek konulari belirlemislerdir. Daha sonra bu konulardan birini segip konu ile ilgili bulabildikleri
ornek ders planlarini incelemislerdir. Son olarak segtikleri konu igin ISTE standartlarini kapsayan teknoloji
destekli bir ders plani hazirlamis ve bunu sinif arkadaslariyla paylasmislardir. Ogrencilerin hazirladiklari
ders planlari yapisal olarak serbest birakilmis ancak BIT araglarini (6rn. Mindmeister ve Storybird)
yaraticiligi destekleyecek sekilde kullanmalari ve degerlendirme yontemlerini agiklamalari istenmistir. Bu
projenin tamamlanmasi yaklasik 3 hafta stirmustir.

Elestirel diisiinme. Dordlncli ve son projede ise donem boyunca dersin laboratuvar saatlerinde
o6gretmen adaylarinin uygulamali olarak 6grendikleri Articulate Storyline yazilimini kullanarak, iletisim, is
birligi, yaraticihk gibi 21. yuzyil becerilerine ek olarak elestirel diisinmeyi de gerektirecek bir konuda
WebQuest tasarlamalari istenmistir. Ogrenciler bu projede bireysel olarak calismislardir ancak yiizyiize
bulusmalar sirasinda sinif arkadaslari ile fikirlerini ve taslak projelerini paylasip geribildirim almislardir.
Ogrencilerden hazirladiklari WebQuest icerisindeki 6grenme aktivitelerine BIT araclarini da entegre
etmeleri ve boylece bahsi gecen 21. Yizyill becerilerini desteklemeleri beklenmistir. Bu projenin
tamamlanmasi yaklasik 3 hafta stirmistdr.

Projeler ilgili kazanimlari karsilama durumlarina goére Ek 1’'de paylasilan olgltler bakimindan
degerlendirilmistir.

Veri Analizi

Teknolojik yeterlilikteki degisim, uygulanan TYOD ve ETY &lceklerinden elde edilen veriler analiz
edilerek incelenmistir. Oncelikle 6n-test son-test normal dagilim testleri yapilmistir. ETY ve TYOD
olceklerinden elde edilen puanlarin normal dagilim gosterip géstermedigini belirlemek amaciyla yapilan
Kolmogorov-Smirnov testleri sonucunda dagilimin normal dagilimdan farkhligi sadece ETY son testi icin
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anlamli bulunmustur (Z=.176; p<.05). Buna uygun olarak TYOD &l¢egi sonuglarini analiz etmek igin
bagiml 6rneklem t-testi, ETY Olg¢egi sonuglarini analiz etmek igin parametrik olmayan Wilcoxon isaretli
siralar testi yapilmistir. Wilcoxon Isaretli Siralar Testi sonuclarinda farkliligin anlamli ¢iktigi durumlarda,
etki bayaklGga (r), z degerinin iki durumda yer alan toplam katilimci sayisinin karekdkine bolinmesi
(Fritz, Morris ve Richler, 2012) ile hesaplanmis ve Cohen’e (1988) gbére yorumlanmistir. Buna gére, 0,8
yiksek etki, 0,5 orta ve 0,2 kiiglk etki olarak kabul edilmistir. Bagimh 6rneklem t-testi sonuglari icin de
etki buyukliglu Cohen d indeksi hesaplanarak raporlanmis ve yorumlanmistir.

Ogretmen adaylarinin gérislerindeki degisiklikler ise siirekli karsilastirma yéntemi kullanilarak nitel
olarak analiz edilmistir. Bunun icin 6ncelikle katiimcilarin dersin &ncesinde ve sonrasinda verdikleri
yanitlar tek bir konuyu kapsamalari bakimindan anlamh birimlere ayrilmis (Merriam, 1998) ve slrekli
karsilastirma yontemi (Glaser ve Strauss, 1967) kullanilarak kodlanmistir. Benzer temalara isaret eden
kodlar kategoriler altinda toplanarak, gorislerdeki degisimler hem sikliklari hem de alintilar sunularak
icerikleri agisindan karsilastiriimistir.

Etik Konular

Calismanin ylrutildigu tniversitenin etik kuruluna veri toplama asamasindan énce basvuru yapilmig
ve 2017/19 kayit numarali basvuru insan Arastirmalari Kurumsal Degerlendirme Kurulu (INAREK)
tarafindan 27 Nisan 2017 tarihli toplantida incelenmis ve etik onay verilmesi uygun bulunmustur. Ayrica,
katilimcilara dénem basinda arastirmanin amaci agiklanmis ve katilimin gondlli oldugu, ders notlarinin
herhangi bir sekilde etkilenmeyecegi aciklanmistir. Dersi alan tiim 6grenciler arastirmaya katilmayi kabul
etmis ve onam formu imzalamislardir.

Bulgular
Teknoloji Yeterliliklerinin Gelisimi

Ogretmen adaylarinin egitimde genel teknoloji yeterligi algilari proje tabanli derse katiimadan énce
ve sonra ETY 6lgeginden aldiklari toplam puanlar analiz edilerek incelenmistir. Ogretmen adaylarinin
egitimde teknoloji yeterligi 6lgeginden aldiklari puan ortalamalarinin 6n testte 34.05, son testte ise
38.33 oldugu gorilmistlir. Bu artisin istatistiksel olarak anlamli olup olmadigina iliskin parametrik
olmayan Wilcoxon isaretli siralar testi yapiimistir.

Egitimde temel teknoloji yeterligi (ETY) 6lcegi sonuglar betimsel olarak daha detayli incelendiginde
o6gretmen adaylarinin derse katilmadan 6nce teknolojiyi ‘e-posta gdonderme’ (x=4.71) veya ‘egitsel
kaynaklar bulmak igin internet kullanma’ (x= 4.37) gibi temel amaglarla kullanma konusunda yeterli
hissettikleri ancak ‘Ggrencilerin bilgi ve iletisim teknolojilerini kullanacaklari projeler tasarlama’ (x=3.32)
veya ‘teknolojiyi problem ¢6zme gibi Ust-diizey bilissel becerileri desteklemek icin kullanma’ (x= 3.56)
gibi konularda kendilerini yeterli bulmadiklari gériilmektedir. Proje tabanl 6grenme deneyiminden sonra
ise katilimcilarin 9 maddenin hepsindeki degerlendirmelerinin “Yeterli” (x=3.9) veya Uzerinde oldugu
goriilmektedir.

Katihmcilarin ETY oOlgeginden aldiklari puan ortalamalarindaki artisin istatistiksel olarak anlaml olup
olmadigina iliskin yapilan Wilcoxon isaretli siralar testinden elde edilen analiz sonuglarina goére
ortalamalar arasindaki bu artisin istatistiksel olarak da anlamh oldugu belirlenmistir (z = -3.851; p < .01).
Bu farkhhgin etki bliytkliginin (r = -.48) orta diizeyde oldugu gorilmustir (Cohen, 1988).

Ogretmen adaylarinin daha ileri seviye teknoloji yeterliliklerindeki alginin degisimi TYOD 6lgeginden
aldiklari toplam puanlar araciligiyla incelenmistir. Ogretmen adaylarinin puan ortalamalarinin 6n testte
80.23, son testte ise 87.85 oldugu gortlmustlr. Bu artisin istatistiksel olarak anlamli olup olmadigina
iliskin iliskili 6rneklemler t-testi analizi yapilmistir (Tablo 1).
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Tablo 1.

Teknoloji Yeterligi Oz Dederlendirme Olcegine iliskin iliskili Orneklemler t-Testi

TYOD N X SS SD t p
On test 40 80.23 9.401 39 -4.86 .000
Son test 40 87.85 8.046

ETY Olgcegi sonuglarina benzer sekilde bu olgekteki maddelere verilen cevaplar da Ogretmen
adaylarinin derse katilmadan once ‘kendi web sitelerini olusturma’ (x=2.95), ‘egitim/6gretim amaciyla
kullanilacak 5 arag listeleme’ (x=3.18) veya ‘gorsel ve yazi igeren bir broslr hazirlamak’ (x=3.33) gibi
konularda kendilerini yeterli bulmadiklarini géstermistir. Proje tabanl 6grenme deneyiminden sonra ise
katiimcilarin 18 maddedeki yeterliliklerinin ortalamalarini artirdiklari, 4 ve uzeri olarak degerlendirdikleri
gorilmektedir. Bu artigin istatistiksel olarak anlamli olup olmadigina iliskin yapilan iliskili 6rneklemler t-
testinden elde edilen analiz sonuglarina gére farkin istatistiksel olarak da anlamli oldugu belirlenmistir
(t(39) = -4.86; p < .01). Teknoloji yeterligine dair son test puan ortalamalarinin 6n test ortalamalarina
gore daha ylksek olmasi ve bu farkin istatiksel olarak anlamli ¢itkmasi, proje tabanh 6gretim teknolojileri
dersinin  6gretmen adaylarinin  teknolojik yeterlilik algilarina  olumlu ydnde katki yaptigini
gostermektedir. Ayrica Cohen d indeksi (Cohen, 1988) hesaplanmis ve bu farkliigin etki buytkliginin
yuksek diizeyde oldugu gorulmistir (d=-0.76).

Egitimde BIT Kullanimina Yonelik Goriiglerdeki Degisim

Katilimcilarin egitimde BIT kullanimi ile ilgili gdriislerindeki degisim gériis formlarinda sorulan bir soru
altinda analiz edilmistir. Ogretmen adaylarinin kimliklerinin korunmasi amaciyla yapilan alintilarda, her
bir katilimci K1, K2 gibi numaralarla ifade edilmistir.

Katihmcilarin “bir ders plani igcin teknoloji nasil en etkili sekillerde kullanilabilir” sorusuna yonelik
belirttigi gorusler incelendiginde toplam 3 kategori ve 17 kod ortaya g¢ikmistir. Bu kategoriler (a) arag
olarak kullanma, (b) kaynak olarak kullanma ve (c) 21. ylzyil becerileri olarak adlandirilmistir. Tablo 2’de
kategoriler ve ilgili kodlar ile bu kodlarin katilimcilarin dersten énce ve sonra doldurduklari goris
formundaki sikliklari sunulmustur.

Tablo 2.

Egitimde BIT Kullaniminin Amaclarina Yénelik Gériisler

Kategori Kod Frekans (On) Frekans (Son)

Arag olarak kullanma Degerlendirme 8 2
iletisim kurma 5 1
Kisisel amaglar 3 2
Kisisellestirme 1 3
Oyun 4 0
Planlama 3 0
Simulasyon 3 2
Tartisma 0 2
Uygulamalar/Yazilimlar 9 3
Toplam 36 15

Kaynak olarak kullanma Animasyon 7 3
Bilgiye erisim 2 4
Gorsellik 7 3
Sunu 3 3
Video 16 4
Toplam 35 17

21. yuzyil becerileri lletisim 0 11
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is birligi 0 5
Yaraticihk 0 4
Toplam 0 20

Arag olarak kullanma. Katilimcilarinin dersten 6nce doldurduklari goriis formunda teknolojiyi arag
olarak kullanma kategorisine giren daha fazla gériis paylastigi tespit edilmistir. On goriis formundaki
veriler bu kategori ile ilgili 36 goris icerirken son goriis formunda 15 goris tespit edilmistir. Teknolojiyi
ara¢ olarak kullanma kategorisinde 6n goris formunda en sik tekrarlanan (f=9) kod Ogretimi
kolaylastirmak igin uygulamalar veya yazilimlar kullanmak olmustur. Bu kodu temsil eden géruslerden
bazilarina agagida yer verilmistir.

“Ders planinda cesitli bilgisayar uygulamalari kullanilarak teknoloji ders planinda kullanilabilir.
GeoGebra bu uygulamalardan bir tanesi. Staj yaparken ders anlatimi igin ders planimda kullanmistim.”
(P7-On)

“Ornedin diisiinerek algilamakta zorlandiklar kisimlari bilgisayardaki programlar yardimiyla daha
anlasihr bir hale getirmeyi hedeflerim. Ozellikle uzay geometrisi ve fonksiyonlar konusunda faydali
programlar var. Bu programlardan yardim alarak daha etkili bir 6§renme plani gergeklesmis olur.” (P20-
On)

“Bransimda listening (dinleme) aktiviteleri biiyiik bir éneme sahip ve bunun igin bir bilgisayara
ihtiyacim olacak. Ozellikle bazi konular videolar ile pekistirilebilecedi icin yine bilgisayar ve projektér gibi
cihazlar gerekli. Ayrica bir dil kendi kiiltiiriiyle gelir ve teknolojiyi o kiiltiirii tanitmak icin kullanabilirim
yine video, miizik, gérsellerle. Dil gelistirme (izerine olan bazi bilgisayar tabanli uygulamalar var, onlari
kullanabilirim.” (K23-On)

Bu gorlslerde ogretmen adaylarinin derse katilmadan 6nce bazi uygulama/yazilim gibi
teknolojilerden haberdar olduklari ancak bu uygulamalari egitimde etkili bir sekilde nasil kullanacaklari
ile ilgili kapsamli 6rnekler iretemedikleri gérilmektedir. Bu kod ile ilgili 6n giiriis formunda paylasilan
tim o6rneklerde katilmcilar uygulamalari veya yazilimlari kendilerinin 6gretmen olarak ders anlatimi
veya somutlastirma gibi amaglarla kullanabileceginden bahsetmislerdir. Ote yandan, son goriis
formunda uygulamalar veya yazilimlar koduna iliskin goris bildiren katilimci sayisi azalsa da (f=3), verilen
orneklerin daha kapsamli oldugu ve hem 6gretmenin hem de 6grencilerin kullanimina yonelik géruslerin
paylasildigi gériilmistiir. Ornegin, K14 son goriis formunda verdigi érnekleri detaylandirmis ve su sekilde
gorus belirtmistir:

“Bir ders planinin farkl adimlarina teknoloji entegrasyonu saglamak miimkiindiir. Ornedin, warm-up
activitiy (isinma aktivitesi) icin bir e-book kullanabilirim, bir video saglayabilirim ya da farkli uygulamalari
kullanarak bir video gésterebilirim. Target language/target grammar form (yabanci dil egitimi/dil bilgisi)
ile ilgili bir aktivite olusturmalari icin égrencilerin teknoloji kullanmalarini saglayabilirim. Ornedin, bir
projemde Simple Past Tense se¢cmistim ve Prezi ile bir presentation yaptiktan sonra grencilerden kendi
projelerini olusturmalari icin GoAnimate programini kullanabilecekleri bir proje yaratmalarini istedim.
Bunu ders planima déhil etmemdeki en biiyiik etken, biz bu ders kapsaminda GoAnimate ile ¢alisirken
6zellikle bir senaryo olusturma asamasinda dilin contextualized, meaningful ve authentic kullanimina
faydali bir uygulama olarak gérmem oldu.” (K14-Son)

Bu kategoride 6n goris formunda ikinci en sik tekrarlanan goris (f=8) teknolojinin degerlendirme
araci olarak kullanilabilecegi yoniindedir. Bu kodun igerigini olusturan goérislerin tamaminda 6gretmen
adaylar sinif icerisinde rekabeti ve katiimi artirmak icin kullanabilecekleri bir quiz uygulamasi olan
‘Kahoot!” isimli bir teknolojik aragtan ve bu uygulamayla ilgili olumlu deneyimlerinden bahsetmistir. Bu
konuda belirtilen bazi gorisler su sekildedir:

“Ogrencinin yas aralidina uygun aktivitelere ya da interaktif bir 6§renme alani sunan iceride sahip
program ve uygulamalar gerekli gériildiigiinde derste ek arac olarak kullanilabilir. Ornedin kahoot
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uygulamasi kullanilarak hem eglenceli hem de dikkat toplayici bir sekilde égrencilere ders sonunda ya da
degerlendirme amaciyla mini quizler yaptirilabilir.” (K5-On)

“Ingilizce ashnda daha cok pratige dayal bir ders oldugu icin, teknoloji ingilizce'deki kazandirmaya
calistigimiz tiim dil becerisi kategorilerinin icine entegre ettirilebilir. Ornedin, lise seviyesi ve daha
istiindeki yas gruplarinin bile derse etkili bir sekilde katilimini saglayacak uygulamalarin basini Kahoot
cekebilir. Bu uygulamayla birlikte égrencilerin kelime bilgileri, genel dinleme becerileri veya okuma
becerilerini 6lcmede kullanilabilir.” (K11-Son)

Ders projeleri sirasinda da katilimcilarin Kahoot uygulamasindan sik sik faydalandiklari bunu da daha
once aldiklar derslerde kullanip ¢ok etkili bulduklari, bu nedenle kullanmak istedikleri seklindeki
ifadelerle agikladiklari tespit edilmistir. Bu bulgu, o6zellikle 6n goris formunda bu kodun en sik
tekrarlanan ikinci goris oldugu g6z onlinde bulunduruldugunda, 6gretmen adaylarinin kendi
programlarinda aldiklari derslerde edindikleri teknoloji ile ilgili olumlu deneyimlerin onlarin gorisleri
Gzerindeki 6nemli roliini destekler niteliktedir. Ayrica son goris formunda arag olarak kullanma temasi
altinda degerlendirilen gorislerin cogunda katiimcilarin ders projelerinde 6grendikleri ve kullandiklar
web 2.0 araglarindan bahsettikleri gorilmistir. Bu bulgu da ders kapsaminda yapilan projelerin
benimsendigi ve 6gretmen adaylarinin 6grenci merkezli fikirler Gretebilmelerine katki sundugu yoniinde
yorumlanmistir.

Kaynak olarak kullanma. Katilimcilarinin dersten 6nce doldurduklar formda teknolojiyi kaynak
olarak kullanma kategorisinde de daha fazla goriis paylastigl tespit edilmistir. On gériis formundaki
veriler bu kategori ile ilgili 35 goris icerirken son gorls formunda 17 goris tespit edilmistir. Bunun
nedeni ise katihmcilarin son goriis formunda daha 6grenci odakli uygulamalardan ve 21. yizyil
becerilerini desteklemek lizere teknoloji kullanimindan bahsetmeleridir.

Teknolojiyi kaynak olarak kullanma kategorisinde 6n goris formunda en sik tekrarlanan (f=16) kod
video kullanimi olmustur. Bu koda iliskin 6rnek gorislere asagida yer verilmistir.

“Ingilizce 6gretimi ve 6dreniminde teknolojinin kullanim alani ¢ok genis olabilir bu nedenle
oégretmenlerin uygun materyalleri ayiklamasi bir siizgecten gegirmesi ve 6grenenlere bu sekilde sunmasi
gerekir. Ornedin; bir konu anlatiminin ilgili videolarla pekistirilmesi, animasyonlarla eglenceli héle
getirilmesi, sunumlarla desteklenmesi bu érneklerden yalnizca birkagidir.” (K14-On)

“Okul psikolojik danismani olarak sézel anlamda ifade ettigim seyler ¢ocuklarda etkili veya kalici
olmayabilir. Bunun igin kavramlari ézellikle akilli tahtayi kullanarak interaktif resimler, kartlar, video veya
kisa animasyon seklinde somutlastirirsam etkili olacadgini diisiiniiyorum.” (K15-On)

“Ben Ingilizce é§retmeni olacagim icin, 6grencilerime ingilizceyi kullandirabilecegim materyallere
erisimim icin teknolojiyi kullanabilecegimi diisiiniiyorum. Ornedin &drencilerin Sgrenebilecekleri ve
konusma ve dinleme becerilerini gelistirebilecekleri sarki ve videolar gibi.” (K30-On)

Bu ornekler 6gretmen adaylarinin derse katilimlarindan 6nce egitimde teknoloji kullanma amacglarini
daha dgretmen merkezli bir yaklasimla tanimladiklarini géstermektedir. Ogretmen adaylari, videolarin
bir konu anlatiminin pekistirilmesi, gorsellik saglamasi, bilginin ulasilabilir kalmasi gibi nedenlerle
ogretmenler tarafindan kaynak olarak kullanilmasina gorislerinde sikga yer vermislerdir. Bir dnceki
kategoriye benzer sekilde, son goris formunda bu koda iliskin goris bildiren katihmci sayisi azalsa da
(f=4), verilen 6rneklerin daha kapsaml oldugu gorilmistir. Ornegin, K5 &n goriis formundan farkl
olarak oOgrencilerin teknoloji kullanimi sirasindaki aktif katiimini vurgulamis ve 6grencilerin kendi
videolarini hazirlamalarini 6nermistir.

“(Teknoloji) Ogrencilere bir task (gérev) olarak sunulabilir. Onlari gruplara béliip proje yaptirabilirsin.
Mesela belli bir dil kalibini kullanarak bir video hazirlayabilirler.” (K5-Son)

Bilgiye erisim kodu ile ilgili gorisler ise 6n géris formunda daha az yer alirken (f=2) ve hazir olan
cevrimigci kaynaklara ulasma amacini igerirken dersten sonra bu kod ile ilgili gérisler artmistir (f=4). Bu
koda iliskin 6rnek goruslere asagida yer verilmistir.
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“Fizik ¢ogu insan tarafindan siipheyle ve korkuyla yaklasilan bir konu ve her yerde gérdiigiimiz ama
dikkat etmedigimiz bir alan (...) Ayrica égrenciler kitap ve onlarca fotokopi tasimakta sikinti ¢ektikleri
icin, notlarin ve &devlerin yiiklii oldudu online platformlar var. Moodle, eSchools, Firefly boyle
platformlara verebilecegimiz 6rnekler. Bu uygulamalar sayesinde Ggrenciler hem bilgisayar kullanmaya
yatkin olduklari icin bundan keyif alacaklar hem de égrenmeleri gereken bilgileri daha az eforla daha iyi
6grenmis olacaklar.” (K28-Son)

“Once teknoloji olmadan bir konu hakkinda beyin firtinasi yaptirip sonra teknolojiyi kullanarak bu
irettikleri fikirleri somut hale getirme ya da daha derinlemesine veya bilimsel olarak tartismaya
gétiirebilirdim. Teknolojiyi ayni zamanda bilgi arastirmak icin ddevlerin bir pargasi haline getirmeye
calisirdim ¢evrimici kaynaklari kullanarak.” (K18-Son)

Yukaridaki &rneklerde gériildiigii gibi son goriis formunda katiimcilar, BiT araglarini égrencilerin
arastirma yapmasi, kendi hazirladiklari kaynaklari baskalariyla paylasmasi, dersten énce hazirlik yapmak
icin kaynaklara ulagsmasi gibi daha kapsamli amaglarla kullanmalarina érnekler vermislerdir. Benzer
sekilde, diger kodlarla ilgili olarak da teknoloji kullanimi ile ilgili amaclari derse katilmadan &nce
o6grencilere animasyon izletme, Ogretmenin derste gorseller kullanmasi gibi Ornekler vererek
o0gretmenler Uzerinden dislinen katilimcilar, son gorlis formunda Ogrencilerin arastirmalar yapip
bilgilerini animasyon programlari kullanarak kaynak olarak paylasmalari, videolar olusturmalari,
hazirladiklari sunumlari desteklemek icin gorseller arastirmalari ve kullanmalari gibi 6grencilerin daha
aktif olacagi 6grenci merkezli 6rnekler olusturabilmislerdir.

21. yuzyil becerileri. Teknoloji kullanimi amaglarina yoénelik olusturulan son kategori olan 21. yuzyil
becerileri kategorisinde 6gretmen adaylarinin derse katilmadan 6nce fikir iretemedigi belirlenmistir.
Ornegin, 6gretmen adaylari 6n gériis formunda iletisim ile ilgili yalnizca bilgi aktarma ve duyuru yapma
gibi amaclardan bahsetmistir ve bunun igin bilgi glivenligini saglayacak ve erisimi kolay araglar kullanma
ile ilgili 6rnekler vermislerdir. Burada 6n goris formunda paylasilan 6rneklerin diger temalarda oldugu
gibi 6gretmen merkezli yaklasimlar Gzerine kuruldugu ve Ogretmenin iletisimine yonelik oldugu
gorulmisur. Ancak derse katildiktan sonra 6gretmen adaylari iletisim ve is birligi becerileri ile ISTE
standartlari ile uyumlu olacak érnekler olusturabilmislerdir. Son goris formundan elde edilen iletisim
becerisine yonelik gérislerden (f=11) bazilarina asagida yer verilmistir.

“Ingilizcenin bizim gibi anadil olmadigi lkelerde, ingilizce konusan kaynak bulabilmek ingilizce
6grenmek agisindan ¢ok biiyiik énem tasir. Teknoloji bizim icin en azindan native speakerlari [ana dili
ingilizce olan kisiler] sinifimiza getirmek acisindan énemlidir. Communicative (iletisim yaklasimina dayali)
bir ders icin teknoloji rahatlikla kullanilabilir. Speaking-listening [konusma-dinleme] aktiviteleri
desteklenebilir.” (K11-Son)

“Ogrencilerin diisiincelerini ifade edebilmesi icin bircok anonim paylasim yapabilecekleri toollar
(araglar) var (Padlet gibi). Bu toollari (araglari) kulanarak égrencilerin gizliligi saglanarak diisiincelerini
paylasmalari saglanabilir. Ogretme ve édeviendirme asamasinda da Sdrencilerin birlikte calisabilecegi
bircok site var, online (gevrimici) olarak birlikte ¢alisabilir ve gdérseller yardimiyla daha kolay
6grenebilirler.” (K19-Son)

“Ogrenciler sézel adirlikli konular icin Prezi'de etkili sunumlar hazirlayabilir. Ayrica Edmodo
kullanarak 6dgrencilerin  kendi arasindaki ve &dgretmenle arasindaki iletisim, isbirlikgi 6grenme
gelistirilebilir.” (K33-Son)

Bu orneklerde oldugu gibi son goriis formundaki paylasimlarin ¢ogunda, bilgi ve iletisim teknolojisi
araclarinin iletisimin daha etkili bir sekilde saglanmasi, bilgi paylasma, aktif katilim saglama gibi
amaglarla kullanilmasina yonelik fikirler ortaya ¢ikmaya baslamistir.

Ogretmen adaylari son gériis formunda teknolojinin diger bir 21. yiizyil becerisi olan is birligi
becerisini gelistirmesine yonelik de fikirler Gretmis (f=5) ve 6érnekler paylasmislardir.

“Teknoloji, éGrencilerin anlamasini kolaylastirmak igin kullaniimahdir. Ozellikle videolar, kisa filmler,
animasyon programlari, online (cevrimici) testler, site hazirlama vb. teknolojik kullanimlar dil egitiminde
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cok biiyiik katki saglayabilir. Odgrencilerin online (gevrimici) portfolyolarini hazirlamasi, bunlari
arkadaslariyla ve ailesiyle paylasmasi, birbirlerine geribildirim vermeleri ve yardimlasmalari icin bazi
siteler (ClassDojo) kullanilabilir.” (K9-Son)

“Yapacagim herhangi bir etkinlikte teknolojik araglardan destek alabilirim. Grup tartismalarini drive
(Google Drive) veya padlet iizerinden yiiriitmek, yapacagim etkinliklerin detayli anlatiimasi igin
communication newsletter (ikinci proje) hazirlamak veya animasyon, slayt vs. ile etkinlikleri
zenginlestirmek bunlardan birkagi olabilir. Filmler izletilerek bunlar lzerinden 6grencilerin fikirlerini yine
teknolojik bir aracla paylasmasi istenebilir.” (K15-Son)

Bu tema ile ilgili paylasilan goriislerde de 6gretmen adaylarinin iletisim ve is birligi ile ilgili yaptiklari
projeleri benimsedikleri ve bu deneyimlerin onlarin daha 6grenci merkezli aktiviteler distinebilmelerini
destekledigi gorilmektedir. Katilimcilarin 6grencilerin iletisim becerilerini gelistirmeye yonelik daha
kapsamli gorlsler paylasabildigi ancak is birligine yonelik tartisma yapma, geribildirim alma, fikir
paylasma olarak daha temel diizeyde gorisler paylasildigi gérilmistir.

Ogretmen adaylari teknoloji kullaniminin diger bir 21. yiizyil becerisi olan vyaraticiligi géz 6éniinde
bulundurularak planlamasi gerektigine yonelik goriisler de belirtmis ancak bununla ilgili kapsamh
ornekler verememistir (f=4). Bu koda iliskin 6rneklere asagida yer verilmistir.

“llk 6nce kazanima gére nasil bir teknoloji kullanabilece§ime karar verir ve bu teknolojinin
6grencilerin yaraticiigina ne kadar katki sagladigini élcerim. STEM etkinlikleri bu noktada bu amaca
yénelik olabilir.” (K6-Son)

“Teknoloji kullanilirken farklh 6drenme stillerine hitap eden bir ders plani hazirlanmalidir. Ornedin
ders plani icerisinde 6grenciler kendilerine en uygun égrenme sekline uygun olarak hareket edebilmeliler.
Ogrenme bu sekilde kisisellestirilerek yaraticilik ve bilgiyi 6§renme desteklenebilir.” (K27-Son)

Ozet olarak, nitel analiz sonucunda elde edilen bulgular, katihmcilarin dénem sonunda BiT'in
egitimde etkin bir sekilde kullanilmasi konusunda daha somut fikirler Uretebildigini ve teknoloji
kullaniminin amaglarini daha 6grenci merkezli yaklasimla belirleyebildiklerini ve érneklendirebildiklerini
gostermistir.

Tartisma ve Oneriler

Proje tabanli 6grenme yaklasimiyla tasarlanmis bir 6gretim teknolojileri dersinin 6gretmen
adaylarinin teknoloji yeterlilikleri ve egitimde teknoloji kullanimina yonelik gorusleri Gzerindeki rolinu
incelemeyi amaglayan bu ¢alismanin sonuglarina gore 6gretmen adaylarinin derse katilmadan 6nce
egitimde teknoloji kullanimina yénelik yeterliliklerinin disiik oldugu ve egitimde teknoloji kullanimina
dair gorislerinin daha ¢ok 6gretmenin arag veya kaynak olarak kullanmasi Gizerine oldugu gorilmektedir.
Bu bulgular, 6gretmen egitimi alanindaki bircok arastirma gibi, 6gretmen adaylarinin Universite
egitimleri sirasinda bile teknolojinin egitsel amaglarla kullanimina yénelik deneyimlerinin kisith oldugunu
ve bu becerileri gelistirmeye yonelik derslerin uygun yaklasimlarla tasarlanmasinin gerekli oldugunu
gostermektedir (Kay, 2006; Tondeur, Pareja Roblin, van Braak, Voogt ve Prestridge, 2017).

Bu galismanin katilimcilarinin, alanda yapilan baska ¢alismalar gibi (Fraillon, Ainley, Schulz, Friedman
ve Gebhardt, 2014; Tezci, 2010), derse katilmadan once teknolojiyi genel amaglarla kullandiklari
gorilmistur. Teknoloji yeterligi oOlgeklerinin sonuglari incelendiginde derse katilmadan e-posta ve
internet kullanma gibi temel beceriler agisindan 6gretmen adaylarinin kendilerini yeterli olarak
degerlendirdigi anlasilmaktadir. Bu nedenle, programlarinda 3. ve 4. sinifta 6grenimlerine devam eden
bu calismanin katilimcilarinin herhangi bir teknoloji dersi almadan 6nce teknoloji yeterliliklerinin temel
diizeyde oldugu soylenebilir. Derse katildiktan sonra ise 6gretmen adaylarinin egitimde teknoloji
kullanimina yonelik daha karmasik becerileri 6lgen sorulara da yliksek puanlar vererek son test puan
ortalamalarini 6n test ortalamalarina gore yukselttigi gortlmistiir. Bu farklarin istatiksel olarak da
anlamh ¢ikmasi, proje tabanh 6gretim teknolojileri dersinin 6gretmen adaylarinin teknolojik yeterlilik
algilarina olumlu yonde katki yaptigini gostermektedir.
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Bu ¢alismanin nitel bulgulari da nicel bulgulari gibi, glinimuz Gniversite 6grencilerinin bile teknolojik
araglari egitim/6gretim amaciyla degil, kelime islemci programlari, mesajlagsma, sosyal medya sitelerinde
paylasim yapma gibi daha ginlik amaglarla kullanildiklari goérisiunii desteklemektedir (Margaryan,
Littlejohn ve Vojt, 2011). Goérus formu araciligiyla elde edilen veriler 6gretmen adaylarinin Derse
katilmadan once teknolojiyi kaynak veya arag olarak kullanma ile ilgili gorusler belirttiklerini, bazi
uygulama/yazilim gibi teknolojilerden haberdar olduklarini ancak bu uygulamalari egitimde etkili bir
sekilde nasil kullanacaklari ile ilgili 6rnekler uretemediklerini géstermektedir. Dijital teknolojilerle
etkilesim halinde olan 6grencilerin, bu araglari kendiliginden is birligi, problem ¢6zme, bilgi insasi gibi
amaglarla kullanmasi beklenilse de yapilan arastirmalar bunun bir mit oldugunu gostermektedir
(Kirschner ve van Merriénboer, 2013). Nitel bulgular 6gretmen adaylarinin Derse katilimlarindan 6nce
egitimde teknoloji kullanma amaglarinin daha o0Ogretmen merkezli bir yaklasimi yansittigini
gostermektedir. Dersin sonunda ise katiimcilarin teknoloji kullanimina yoénelik aktif katilimi
destekleyecek daha 6grenci merkezli yaklasimlar 6nerebildigi ve teknolojinin is birligi, iletisim ve
yaraticihk gibi daha Ust-diizey becerileri destekleyecek sekillerde kullanimina yénelik 6rnekler
verebildikleri gorUlmuistir. Bu nedenle, bahsedilen Ust-diizey teknoloji yeterliklerini 6grencilerine
kazandirabilmek ve ¢agimiz 6grencilerinin 6grenme ihtiyaglarini karsilamaya hazir olabilmek igin
teknoloji yeterliliklerinin 6gretmen yeterliliklerinin ayrilmaz bir parcasi oldugu ve bu yeterliliklerin
gelistiriimesine yonelik aktivitelerin hizmet-6ncesi egitimde oOnemli bir yeri olmasi gerektigi
distunulmektedir (Seferoglu, 2004; Simsek ve Yazar, 2019).

GUnUmuz 6gretmen adaylarinin egitimde teknoloji entegrasyonu icin kendilerini yeterli hissetmedigi
ve bunun teknik becerilerinin eksikligi disinda bu becerileri pedagojik bilgileriyle birlestirememelerinden
kaynaklandigi dusliniilmektedir (Tondeur, Aesaert, Pynoo, Braak, Fraeyman ve Erstad, 2017a). Yapilan
bazi ¢calismalar otantik 6grenme deneyimlerine katilmalarinin 6gretmen adaylarinin kendilerini teknoloji
kullanimina yonelik daha hazir hissetmelerini, farkli fikirler Gretmelerini ve olasi problemlere ¢6ziim
Uretebilmelerini saglayarak teknoloji kullanimi olumlu yénde etkiledigini gdstermektedir (Alexander ve
Kjellstrom 2014; Tondeur ve dig., 2017a). Bu calismanin katihmcilari da proje tabanli 6grenme
deneyimlerinden sonra egitimde teknoloji kullanimina yonelik farkh fikirler Gretebilmisler ve daha
olumlu goérusler paylasmislardir. Bu calisma, proje tabanh 6grenme yaklasimini temel alan uygulamalarin
ogretmen yetistirmede etkili sonuglar verdigine dair kanitlar sunarak alanyazina bu baglamda katki
sunmaktadir. Ancak bu g¢alismanin sonuglari da 6gretmen adaylarinin temel teknoloji yeterliliklerine
sahip olsalar da bu becerileri ozellikle 21. yuzyill becerileri gibi lst-diizey becerileri kendi konu
alanlarinda destekleyecek sekilde nasil kullanabilecekleri hakkinda kapsamli fikirler olusturmakta
zorlandigini isaret etmektedir. Bu nedenle, gelecekte yapilacak ¢alismalarda PTO yaklasiminin 6gretmen
adaylarinin temel teknoloji becerilerini pedagojik bilgileriyle birlestirmelerine ve 21. yizyil becerilerini
gelistirmeye olanak saglayacak sekilde kullanildigi derslerin etkileri arastirilmaya devam edilebilir.

Galismanin sinirliliklarindan bir tanesi derste kullanilan stratejilerin 6gretmen adaylarinin teknoloji
yeterliliklerinin gelisimlerinin Uzerindeki etkisinin nitel olarak incelenmemis olmasidir. Ancak, Tondeur
vd. (2012) teknoloji entegrasyonu igin stratejiler iceren arastirmalari inceledigi meta-etnografya
calismasinda su yedi temanin etkili oldugunu belirtmistir: a) teori ve pratik baglantisi, b) egitimcilerin rol
model olusturmalari, c) tutumlar ve goérusler lzerine yansitma yapma, d) teknoloji destekli materyal
tasarlama, e) isbirlikli calismalar yapma, f) otantik tecriibeleri destekleme, g) geleneksel degerlendirme
yontemleri yerine sirekli geribildirim saglama (s. 137). Bu arastirma baglaminda ISTE standartlar
cercevesinde planlanmis ve proje tabanli 6grenme yaklasiminin benimsendigi bir ders sayesinde bu
stratejileri iceren bir 6grenme deneyimi tasarlanmis ve 6gretmen adaylarinin 14 hafta gibi bir sirede
teknoloji kullanimina yonelik gorislerinin ve yeterliliklerinin dnemli 6lgiide gelistigi gorilmistir. Bu
nedenle, bu stratejileri uygulayabilmek icin PTO yaklasiminin uygun oldugu diisiiniilmektedir. Bircok
6gretmen adayi aldiklari geribildirimler ile projelerini slirec icerisinde iyilestirmis ve 6grencilerinin
otantik tecriibeler yasamalarini saglayacak 6grenme aktiviteleri tasarlayabilmisleridir. Yazilan yansitma
raporlari ise O0gretmen adaylarinin teori ile pratik arasinda baglanti kurmasini ve fikirlerinin nasil
gelistigini paylagsmalarini saglamis, projelerinde teknolojiyi etkin kullanmak igin yaptiklari kavramsal
baglantilari agiklamak icin firsat sunmustur. ileride yapilacak g¢alismalarda kullanilan stratejilerin ve
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O0gretmen adaylarinin  teknoloji yeterliliklerinin  hazirladiklari  materyallere nasil  yansidiginin
derinlemesine incelenmesi tasarlanan dersin roliiniin anlasilmasina katki saglayacaktir.

Sonu¢ olarak, bu arastirmanin sonuglarindan bazi ¢ikarimlar elde edilebilir. ilk olarak &gretmen
adaylarinin temel teknoloji becerilerinin géz 6niinde bulundurulmasinin ve sahip olduklari becerileri
egitim amaciyla nasil kullanilabileceklerini deneyimleyebilecekleri aktiviteler tasarlamanin sunulan
teknoloji derslerinin niteligini ve 0gretmen adaylarinin teknoloji yeterligi algilarini artiracagi
diisiiniilmektedir. ikinci olarak; teknoloji yeterliklerini gelistirme amaciyla tasarlanan derslerde (6rn.
Ogretim Teknolojileri ve Materyal Tasarimi) 6grenci merkezli yaklasimlarin (6rn. Proje Tabanl Ogrenme)
benimsenmesinin 6gretmen adaylarinin da egitimde teknoloji entegrasyonunu saglayacak ve 21. yuzyil
becerilerini destekleyecek benzer yaklasimlar benimsemesini kolaylastiracagi distiniilmektedir. Son
olarak ise; 6gretmen adaylarinin teknoloji yeterliliklerinin desteklenmesi ile ilgili ileride yapilacak
calismalarda nitel yontemlerden de faydalanilmasinin, 6rnegin 6gretmen adaylarinin tasarladiklar
materyallerin nitel analizlerinin faydal olacagi diisiintilmektedir.

Etik Kurul izin Bilgisi: Bu arastirma icin calismanin yiiriitildiga Gniversitenin etik kuruluna veri
toplama asamasindan énce basvuru yapilmis ve 2017/19 kayit numarali basvuru insan Arastirmalari
Kurumsal Degerlendirme Kurulu (INAREK) tarafindan 27/04/2017 tarihli toplantida incelenmis ve etik
onay verilmesi uygun bulunmustur.
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Ek 1
Proje Tabanl Egitim Teknolojisi Dersi izlencesi

Dersin amaglari: Ogretmen adaylarina bilisim teknolojileri ve pedagoji alanlarini yakindan takip ederek
mesleki gelisimini siirdiren, bu siliregte yeni teknolojilerden en etkin sekilde faydalanabilen
ogretmenler olmak icin gerekli bilgi ve becerilerin kazandiriimasi.

Dersi tamamlayan 6gretmen adaylar:

1. Teknoloji kavramini agiklayabilir

2. Teknolojik kaynaklarini amaca uygun segebilir
3. 21.Yiazyill becerilerini listeleyebilir
4

21. Yuzyll becerilerini gelistirmede cesitli teknolojik araglardan nasil yararlanabilecegini
aciklayabilir

5. Farkl teknolojik araglar kullanarak farkh 21. Yizyil becerilerini gelistirmeye yonelik 6gretim
materyalleri hazirlayabilir

6. Teknolojinin 6gretim ve kisisel Uretkenlikte nasil kullanabilecegiyle ilgili 6rnekler verebilir

7. Ogrenmeyi kolaylastirmak igin uygun teknoloji destekli 6gretim materyalleri iceren bir ders
plani hazirlayabilir.

islenen konular: Teknoloji kavrami, teknolojinin egitimdeki yeri, 21. Yiizyll becerileri (6rnegin; iletisim, is
birligiyle ¢alisma, yaraticilik ve inovasyon, elestirel diisinme ve karar verme), 21. Ylzyil becerilerini
gelistirebilecek teknolojik araglar (Ornegin; Elektronik portfolyo araglari, blog araglari, ekran
goruntusi kayit araglari, grafik tasarim araglari), Web’de amaca uygun arag arama ve degerlendirme.

Degerlendirme Olgiitleri:

Ders proje-tabanli 6grenme yaklasimiyla gelistiriimis ve 6grencilerin donem boyunca tamamladigi
projeler Gzerinden degerlendirilmektedir. Degerlendirme 6lgitleri agsagidaki sunulmustur.

Proje 1 - Dijital Yerliler Animasyonu (%15). Konu ile ilgili arastirmalari yansitmak igin dijital yerlilerin
ozellikleri ve bu 6zelliklere uygun 68retim stratejilerine animasyonda yer verme (Understanding of
digital natives, toplam 8 puan), ayrica Vyond aracinin teknik 6zelliklerinin uygun sekilde kullaniimasi
(use of technology, toplam 7 puan) basliklari altinda puanlandiriima yapilmistir.

Proje 2 - iletisim ve is birligi Brosiirii(%15). Tasarlanan aktivitedeki 6grenme kazanimlarina uygun 3 BiT
aracinin aciklanmasi (toplam 3 puan), ISTE'nin iletisim ve isbirligi standartlarina uygun goérevler
icerme (toplam 6 puan), BiT araglarinin kullanim nedenlerinin detaylica rasyonalize edilmesi (toplam
6 puan) basliklari altinda puanlandirma yapilmistir.

Proje 3- Teknoloji destekli bir ders plani (%20). Ogrencilerin yaraticilik becerilerini gelistirmeye yénelik
FFOE modeline (Fluency/Akicilik, Flexibility/Esneklik, Originality/Orijinallik,
Elaboration/Detaylandirma) gére gelistirilmis bir ders plani hazirlamalari istenmistir. Her element ile
ilgili dgrenme aktivitelerini agiklamalari ve ilgili beceriyi desteklemeye ydnelik BIiT araglarini
kullanmalari beklenmistir. Her bolim 5 puan olmak lizere toplam 20 puan olarak degerlendirilmistir.

Proje 4- Final Projesi (Articulate Storyline programi ile gelistirilmis bir WebQuest, %20). Ogrencilerin
elestirel disliinme becerilerini gelistirmek amaciyla tasarlanan, toplam 5 bdélimden olusan bir
WebQuest bu adresteki rubrik (izerinden degerlendirilmistir. Ogrencilerin ilgili bélimlerde iletisim, is
birligi ve varaticilik gibi becerileri de destekleyecek sekilde aktiviteler tasarlamalari ve BIT
araclarindan faydalanmalari beklenmistir.
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