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Abstract: New understandings and methods have proliferated as technology continues to root itself more deeply in an
increasing number of areas within the field of education, causing, naturally, the technology-based tools to find a wider
application in assessing students’ knowledge and progress. With the resulting rapid development of Web applications, Web
2.0 tools have found a niche in a great many steps of the instruction process and have emerged as an integral part of
educational technology. Indeed, those studying to become teachers are, quite naturally, one of the most important factors in
ensuring that further improvements in this type of technology will be incorporated in mathematics instruction. Accordingly,
this study aims to examine what preservice teachers thought of a class during making up part of their teacher training in
which they used Web 2.0 tools (e.g., Plickers, Kahoot, Edmodo, ZipGrade) to design activities and lesson plans that they
implemented in real classroom settings, which were then discussed in together as a class. The research is conducted with the
case study method and the participants consisted of 24 senior preservice teachers of primary school mathematics education in
a state university in Turkey. The study’s data were collected using written interview forms and subsequently analyzed using
content analysis. At the end of the study, it was found that Web 2.0 tools contribute to professional development, instruction
and student-teacher-parent interaction dimensions for teachers; on the other hand, it was revealed that it contributes to
affective characteristics, learning and skills dimensions in terms of students. Concerning limitations, preservice teachers
stated that the need for the Internet and technological devices in order to use Web 2.0 tools were significant obstacles to their
use. Based on the conclusions, it is recommended that future studies investigate the effects of different Web 2.0 tools on
different content areas as part of preservice teacher training.

Keywords: Web 2.0 tools, mathematics instruction, assessment, preservice teacher
DOI: 10.16949/turkbilmat.715262

Oz: Teknolojinin egitim alanina girisiyle 6gretimde yeni anlayis ve yontemlerin kullanilmasi yaygilasnuis; bunun dogal bir
sonucu olarak teknolojik araglarm Olgme-degerlendirme siirecinde kullanimi giindeme gelmistir. Bu siiregte Web
uygulamalar1 da gelisim gostermis ve dgretimin birgok basamaginda kullanilabilir Web 2.0 araglar1 egitim teknolojisinin bir
0gesi olmustur. S6z konusu teknolojiye yonelik degisimin ve gelisimin matematik 6gretiminde gergeklesmesi i¢in en dnemli
faktorlerden biri de hi¢ kuskusuz gelecegin 6gretmenleri olacak olan dgretmen adaylanidir. Tlgili agiklamalar dogrultusunda
bu calismada; ilkogretim matematik &gretmen adaylarmm Web 2.0 araglarmi (Plickers, Kahoot, Edmodo ve ZipGrade)
kullanarak etkinlikler ve ders planlart hazirladiklari, ger¢ek sinif ortaminda uygulamalarini gerceklestirip etkililiklerini
tartistiklar1 bir hizmet-6ncesi egitim siireci iizerine diisiincelerini incelemek amaglanmustir. Ozel durum galismasi kapsaminda
gergeklestirilen aragtirmanin katilimeilarini, bir devlet tiniversitesinin ilkdgretim matematik 6gretmenligi programi dordiincii
smifinda 6grenim goren 24 O6gretmen adayi olugturmaktadir. Arastirmada veri toplama araci olarak yazili goriis formlari
kullanilmistir. Verilerin analizinde igerik analizi yontemi kullanilmistir. Calismanin sonunda Web 2.0 araglarmin 6gretmen
acisindan mesleki gelisime, 6gretime ve 6grenci-6gretmen-veli etkilesimi boyutlarina katkisi oldugu; 6grenci agisindan ise
duyussal ozellikler, 6grenme ve beceriler boyutlarina katkist oldugu ortaya ¢ikmustir. Caligmada Web 2.0 araclar igin
internet ve teknolojik ara¢ gereksinimi Ogretmen adaylari tarafindan 6nemli bir smirlilik olarak degerlendirilmistir.
Calismanin sonuglar1 dogrultusunda farkli Web 2.0 araglarinin alan 6gretimindeki etkilerinin her bir yazilim i¢in arastirildigi
ve karsilastirildigr hizmet-6ncesi ¢aligmalarin yapilmasi dnerilebilir.

Anahtar Kelimeler: Web 2.0 araglari, matematik 6gretimi, 6lgme-degerlendirme, 6gretmen aday1

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

In parallel to the rapid development witnessed in science and technology, technology itself has made its
presence felt in every aspect of life. One consequence of this rapid advance in technology is the presence of
differences resulting from significant generational gaps that have become more than apparent in daily life. One
of the consequences of technology’s having pervaded increasingly more areas of life is the fact that two
different groups have emerged among those born during this period of rapid technological development,
namely, those who are isolated from these changes and those who attempt to adapt to the changing conditions
(Bilgi¢, Duman, & Seferoglu, 2011). Prensky (2001) has, as a result of their marked differences in technology
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skills, labeled these two groups as digital immigrants and digital natives, respectively. Digital natives are those
in whose lives modern technology has held a central place since birth and who, compared to previous
generations, have well-developed technological skills and knowledge and are able to understand the digital
language of computers, the Internet, and video games (Prensky, 2001, 2004).

One of the greatest impacts that these changes brought on by technological developments has occurred in
the field of education, which, given the new educational requirements of this digital generation, have rendered it
necessary to make profound revisions to the educational system. Specifically, the approaches to learning
followed by digital individuals will undoubtedly be different than those of their teachers who were raised in an
environment in which printed materials dominated. As such, it is essential that we devise appropriate learning
behaviors that are helpful to digital individuals of our era (Bilgic et al., 2011; Carpenter et al., 2019).

With the entrance of technology into the field of education, the ability to incorporate new understandings
and techniques, which has in turn allowed innovative arrangements to be implemented in learning
environments. The spread of information and communication technologies in instructional processes has
resulted in technological tools to be used in assessment (Irving, 2015; Ministry of National Education [MoNE],
2013; National Council of Teachers of Mathematics [NCTM], 2000). While technology in the past was mainly
restricted to summative assessments, innovative mobile applications have allowed instruction to take on a more
interactive nature (Tuncer & Simsek, 2019). Freeman and Tashner (2015) assert that in order for effective
instruction to be realized, it is just as important that information and communication technologies in the
learning environment be used so in an appropriate manner as is it to choose the right technological tools for the
purposes at hand. Furthermore, when feedback is provided by whatever tools are being used in a fast, clear, and
easily understood manner, students gain the opportunity to correct their mistakes and to make what they have
learned meaningful for them.

Teachers now have a variety of new technologies and software at their disposal to aid them in employing
formative assessments during instruction to enrich learning and assessment. One such technology is the Student
Response System (SRS), which is an interactive piece of technology that collects students’ classroom responses
and provides immediate feedback to their teachers together with measurements for learning outcome so as to
make its application fun, effective, and efficient. By asking students questions about what they have learned or
will soon learn, this system allows users to be assessed and then to discuss. In short, SRS can be described as
the combination of electronic devices and software that allows statistical information pertaining to responses
given to students and that offers teachers the opportunity to share this information with students (Yildirim &
Karaman, 2012). In addition to the basic functions of many Web 2.0 tools’ (e.g., Plickers, Kahoot, Edmodo,
ZipGrade) being inexpensive, they help teachers not only to transform the prevailing teacher-centered learning
environment into a student-centered one but also to assess students’ knowledge and skills effectively and
efficiently (Elmahdi, Al-Hattami, & Fawzi, 2018; Tatl, ipek-Akbqut, & Altinigik, 2016).

Teachers undoubtedly constitute one of the most important factors in realizing changes and improvements in
the field of education. In today’s constantly evolving world, individuals are expected to adapt to whatever new
circumstances may manifest in society and to be able to use technological innovations both effectively and
efficiently in their daily lives. Accordingly, cultivating individuals able to use information and communication
technologies has emerged as one of the fundamental necessities of contemporary education. In order to rear
individuals who are both scientifically and technologically literate, teachers who themselves possess these
skills, who will effectively include technology in their instruction, and who are able to act as good role models
in their use of technology are first needed to be brought up (Tan & Wang, 2011).

One important factor affecting freshly appointed teachers’ use of technology is the quality and quantity of
experiences with technology prior to entering the field (Drent & Meelissen, 2008). However, because preservice
teachers (PTs) graduate without having gained the knowledge and/or skills necessary to integrate technology
into their lessons, it is only natural that technology is not widely used during instruction by new profession
teachers or PTs (Ledermen & Neiss, 2000). Studies have shown that PTs are not given the opportunity to use
the technologies they have been taught in a classroom environment, which causes there to be a disparity
between the knowledge that PTs gain during instruction and how they would be implemented in a real
classroom (Pope, Hare, & Howard, 2002, 2005). In their study conducted with PTs in which they sought to
obtain their opinions regarding what they had learned in their classes, Biiyiikgdze Kavas and Bugay (2009)
found that the education provided was inadequate for their lives after graduation and that the practice they had
using technology were insufficient to instill effective teaching skills in them.

Upon review of the literature composed on SRSs (Tsai, 2018; Yildirim & Karaman, 2012), it encountered
several studies conducted with PTs on this system and a variety of other softwares. Despite the severe dearth of
studies conducted on mathematics PTs (Zengin, Bars, & Simsek, 2017), there are a plentitude of studies focusing
on other subjects (Biiniil, 2019; Ekici, 2017; Elmahdi et al., 2018; Royer, 2016, Saracoglu & Kocabatmaz,
2019). Examining studies on how mathematics PTs’ viewed the use of Kahoot and Plickers for formative
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assessments, Zengin et al. (2017) found that PTs considered these softwares to be valuable assets as they were
suitable for formative assessments, facilitated assessment, saved time by allowing for detailed and immediate
data analyses, and, through their use, significantly increased students’ participation and motivation. In Ekinci
(2017) study compiling PTs’ views on using Edmodo during science instruction, PTs had positive views
concerning said software, adding that it offered users the ability to share information, experience, and opinions.
In their study conducted with teacher training students, Elmahdi et al. (2018) researched how the software
Plickers impacted improvement in students’ learning. The findings revealed that students believed formative
assessments and immediate feedback to be important and that because using Plickers for formative assessments
increased student participation, it was deemed to offer benefits to instruction, to save time, and to create an
entertaining and exciting learning environment. Investigating science PTs’ views on using Web 2.0 tools during
instruction, Biiniil (2019) found that PTs believed that incorporating Web 2.0 applications into instruction
enhanced not only the effectiveness of instructional activities but also the overall quality of instruction, to be
easy to use, to increase solidarity and cooperation in the classroom, and to support the teaching methods used in
teachers’ classes. In short, PTs have positive opinions toward using these tools during instruction. Saracoglu and
Kocabatmaz (2019), however, sought to investigate what PTs enrolled in six different departments thought about
using Kahoot and Socrative and found that the majority of PTs had positive opinions toward the use of these two
softwares, stating that they not only increased attention, motivation, and retention but also made lessons more
entertaining and encouraged active classroom participation. As illustrated, studies concentrating on PTs’ use of
Web 2.0 tools in mathematics instruction are not at the desired, neither on the national nor the international level.
Furthermore, a review of the studies in the literature reveals to the need to conduct studies in which PTs use
different Web 2.0 tools are in real classroom settings. Given that the knowledge acquired by PTs only
accumulates worth when reinforced with practical activities (Ozkan, Albayrak, & Berber, 2005), it is essential
that venues be provided in which PTs have the opportunity to put into practice the theoretical knowledge that
they have acquired during their teacher training, both in in-class and out-of-class settings. As a result, the
instructional use of Web 2.0 tools currently used in current teacher training softwares and that boast easy-to-use
and comprehensible interfaces should be expanded as they have been shown to increase the quality of
instructional activities and allow for meaningful learning experiences. Given with the ever-increasing importance
of integrating technology into education, it is only natural that future mathematics teachers and their qualities
must change together with these new conditions. In short, since the most instrumental factor in implementing
technology reforms in mathematics instruction are not technological tools, but teachers (NCTM, 1991, 2000),
teachers of the future will need to be proficient in using technology in their lessons and their views on using
technology will need to be defined in order to achieve success (Biiniil, 2019). Based on the relevant findings, this
study aims to investigate what primary school mathematics PTs thought about one specific aspect of their
teacher training in which Web 2.0 tools (i.e., Plickers, Kahoot, Edmodo, ZipGrade) were used while planning
activities and lesson plans that were then implemented in real classroom settings and subsequently discussed in
their university class.

2. Method

This study follows a case study methodology in its aim to examine PTs’ thoughts on a teacher training
program given on Web 2.0 tools. The case study method was used because it was aimed to define the situation
examined in the study in detail and focus on PTs, to conduct an in-depth examination and to reveal possible
relationships between events (Patton, 2002; s. 447; Yin, 1994, s. 13).

2.1. Participants

Participants consisted of 24 PTs (18 female and 6 male) who are attending the fourth year of the mathematics
education department in the Faculty of Education at a state university in Turkey during the 2018-2019 academic
year. An analysis of the information forms asking participants to rate how proficient they perceived themselves
in using technology revealed that 10 PTs considered themselves to be highly proficient and the remaining 14 to
be moderately proficient. Regarding computer skills, 8 PTs considered themselves highly proficient and 16 to be
moderately proficient. With regard to using mobile devices, 13 PTs considered themselves to higher proficient
and the remaining 11 to be moderately proficient.

2.2. Data Collection Instruments

Written interview forms were used to collect data for this study. After drafting these forms, they were shared
with field experts and revised based on their feedback. The final draft of these forms was distributed to PTs after
they were given a general introduction to each software and related activities (Plickers, Kahoot, Edmodo, and
ZipGrade, respectively). Consisting of nine questions, the form was solicited PTs’ opinions concerning
softwares’ uses in mathematics instruction, limitations, advantages and disadvantages, what aspects of the
softwares they liked and disliked, what difficulties they faced or might potentially face while using them, their
employment in schools, and whether they would use them during their teaching career. Following the study’s
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conclusion, PTs were asked to complete written interview forms seeking to evaluate the software they had just
completed.

2.3. Data Analysis

The qualitative data collected during the study was subjected to a content analysis to identify predominant
concepts and their relationships (Yildirim & Simsek, 2006, p. 227). PTs’ statements that supported the findings
of the content analysis have also been included.

Though qualitative data analyses may be conducted using a variety of methods, the three-step Miles-
Huberman model depicted in Figure 1 is generally used to interpret data (Baltaci, 2017; Miles & Huberman,
1994, p. 10). Consequently, this study follows the procedures employed this model.

ﬁ

Conclusion

Data Drawing/
Reduction L
Verification

| S |

Figure 1. Miles-Huberman Model

The data collected from preservice teachers through written interview forms were examined by another
researcher after they were examined by the researcher. After discussing where they agreed and disagreed about
the emergent themes, the two researchers reached a consensus on where and how to categorize topics. Using the
reliability formula recommended by Miles and Huberman (1994, p. 64) to calculate the study’s reliability, the
study’s reliability was found to be 86%, well over the threshold of 70% required to consider the study reliable.

2.4. Process

The study was conducted with 24 PTs enrolled in their final year of a primary school mathematics teacher
education program in a state university in Turkey as part of their elective class Content Area Studies that
spanned a 14-week period and three hours per week. Prior to performing any activities, PTs were informed about
the process. PTs had taken Computers | and Il during their first year, Educational Technologies Applications
(elective) and Instructional Technologies and Material Designh during their second year, and Computer-
Supported Mathematics Instruction (elective) and Special Education Methods I and Il during their third year. As
part of these classes, the PTs learned how to use GeoGebra, Beyaz Pano, and Powtoon. During the semester that
this study was conducted, PTs also took their Teaching Practice course in which they used these softwares
during mathematics instruction in real classrooms environments. Figure 2 presents the process followed during
this study.

*Students were informed about how the study would be carried out.
*Plickers, Kahoot, Edmodo, and ZipGrade were introduced, their areas of use in mathematics
instruction were discussed, and example activities were examined.

™\

*PTs created activities for each software that they presented and discussed in the computer laboratory
during class.

+*Final adjustments were made to lessons plans after they were presented in class and discussed.

J
~

*The activities PTs created were carried out in real classroom settings after which PTs shared their
experiences with their peers.
*PTs evaluated the Web 2.0 tools and teacher training activities used during the study.

Figure 2. Steps followed during the study’s implementation

All classes were conducted in the computer laboratory. During the first two weeks, using assessment tools
and technology-based assessment were discussed and the softwares that were to be used during the study were
introduced to PTs together with example activities. The softwares used during this study were, in order of
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introduction, Plickers, Kahoot, Edmodo, and ZipGrade. After introducing each software, PTs were asked to
choose certain learning outcomes from the mathematics curriculum and used these softwares to design activities
that they then presented in their class. In the subsequent stage, PTs use these same softwares do to create lesson
plans that they were to eventually implement in real classroom settings. Upon receiving feedback from their
peers, PTs made appropriate adjustments and carried out their activities in different middle school grades. At the
end of the study, PTs evaluated the Web 2.0 tools and teacher training activities used during the study.

Figure 3. Teaching training educational environment

3. Findings

This section sheds light, respectively, on PTs’ views concerning the instructional application of the Web 2.0
tools used during this study, their opinions on Web 2.0 tools, findings on the Web 2.0 tools used during lesson
planning, and their views concerning assessment during their teacher training program.

3.1. Views Regarding Web 2.0 Tools’ Instructional Application

During their teacher training program, PTs had the opportunity to experience using Web 2.0 tools both in the
computer laboratory and in real classroom settings. Examination of PTs’ views regarding the instructional
application of the Web 2.0 tools used during their teacher training offers a detailed evaluation of the advantages
that their use affords both to teachers and students. Table 1 presents the themes and codes for the advantages
they offer to teachers.

Table 1. Themes and codes pertaining to the benefits that Web 2.0 tools offer teachers

Themes Codes fPIickers fKahoot fEdmodo fZipGrade thotaI
Opportunity to  perform  self- 3 4 4 ) 1
Professional assessment
Development  Positive impact on professional i 2 1 ) 3
Enrichment development
Improved mobile technology skills - 1 3 1 5
Facilitate detectlor) of incomplete 15 11 7 3 36
and erroneous learning
Immediate feedback 14 17 2 9 42
Time-saving 11 16 10 19 56
Facilitate identification and tracking
of students’ level and progress 9 4 12 ) 25
Allow for individual, collective, and
. 7 9 3 - 19
class-wide assessment
Facilitate quick and effective 7 ) 1 ) 8
Instructional detection of misconceptions
Enrichment Allow for diversity in the 4 7 1 i 12
instructional environment
Increased class productivity 3 2 3 - 8
Opportunity to perform effective 5 ) 3 ) 5
assessments
Ease instruction 2 2 10 - 14
Help create instructional activities 1 - 2 - 3
Increase parents’ responsibility of ) ) 16 ) 16
following up on their student
Allow for flexible teaching - - 6 - 6
Enriched Increase classroom engagement 1 5 - - 6
Student- Involve parents - - 11 - 11

Teacher- Strengthen communication between
Parent students and teachers _ ) ' _ 7
Interactions

818



Preservice Teachers’ Use of Web 2.0 Tools and Perspectives on their Use in Real Classroom Environments

As illustrated in Table 1, the advantages of using Web 2.0 tools cited by PTs were divided into three themes,
namely, professional development enrichment, instructional enrichment, and enriched student-teacher-parent
interactions. The first theme, professional development enrichment, was further composed of the following three
codes: (i) the opportunity to perform self-assessment, (ii) positive impact on professional development, and (iii)

improved mobile technology skills. The following are participants’ views pertaining to this theme:
[...] It offers both teachers and students to perform self-evaluations. (PT11)

[...] It contributed to my development. Like, | now consider myself much more proficient in
coming up with an assessment scheme. | noticed that | overlooked a lot of things in my previous
lesson plans. Now, I am able to spread the assessment activities I’ve designed over the entire
process (PT14)

It is seen in Table 1 that the most frequent cited theme by teachers was instructional enrichment, and, more
specifically, that it allows for immediate feedback, facilitates detection of incomplete and erroneous learning,
and time-saving, when discussing the benefits of the software used in this study. Below are statements relevant

to this theme:

Kahoot is good to use for reinforcement after teaching a topic or concept. This way, students can
see their deficiencies and both teachers and students can take the appropriate measures after
understanding the situation. (PT2)

[...] I think Plickers is more appropriately used to test students’ prior knowledge and to keep track
of how instruction is proceeding. Erroneous learning can be corrected immediately. (PT7)

During formative assessments, Kahoot can be used to find out where gaps in students’ knowledge
are and where they make mistakes in math and teachers can also get info on how instruction is
progressing. By making assessment into games, students can reinforce what they’ve learned
through friendly competition and see where their gaps in knowledge are. Teachers and students
have the ability to receive feedback instantaneously, which allows changes to be made to lessons
by redesigning or rearranging the learning environment. [...] Through Edmodo, students’ progress
can be tracked, homework that encourages students to perform research can be given, and lessons
can be spared of monotony and by creating an entertaining and attractive environment, thereby
helping to make math instruction easier. (PT11)

It offers us ease and flexibility by giving us the ability to perform in- and out-of-class instruction
and assessment, which saves us time. [...] Edmodo offers many teaching benefits, like checking
homework, initiating discussion, and following up on students. (PT19)

The softwares offer teachers a wide range of advantages. I think they’re helpful because they save time
and allow for immediate feedback. It’s easy to detect erroneous learning during the process. Because
feedback is received immediately, we can identify misconceptions, prevent them from developing all
together, and even reconcile them. These softwares facilitate increased student participation and more

active learning. (PT22)

The third aspect addressed by participants was enriched student-teacher-parent interaction. PTs highlighted
that Web 2.0 tools increase classroom engage parents, involve parents, and strengthen communication between

students and teachers. Relevant comments made by the participants include the following:

Edmodo has a greater area of usage than the other softwares. It can be used at every stage of a
lesson. It allows teachers to be in constant communication with their students. It also affords
parents the opportunity to actively participate in instruction. [...] (PT1)

[...] Because these technologies involve parents in instruction, they have a holistic impact. Parents
can check up on their students and what their responsibilities are, share ideas, and offer suggestions
they think may be helpful. (PT13)

Because | use Edmodo and also Beyaz Pano in planning my lessons, both [softwares] are very
useful in improving student-student, student-teacher, and parent-teacher relationships. [...] (PT15)

[...] Everyone is automatically included in instruction by allowing us to share information with
students and parents. [These softwares] are advantageous for parents because they allow them to
track their children’s development, progress, and grades over the Internet and also allow them to
easily get in touch with their teachers. (PT19)

Further examination of PTs’ views concerning these three themes reveals what they considered the strengths
of using different Web 2.0 tools to be, or more specifically, which softwares were more useful for the objective
at hand. Table 1 demonstrates that, compared to the other softwares tested, although PTs were less likely to cite
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Edmodo as being time-saving or allowing for immediate feedback, it excelled in easing instruction, allowing for
flexible instruction, and encouraging parents to be responsible for following up on their students. Table 1 also
illustrates that Plickers and Kahoot were more frequently cited by PTs to allow immediate feedback and to
facilitate the detection of incomplete and erroneous learning whereas that ZipGrade was more frequently cited to

be time-saving than the other softwares.

softwares used during the course of this study offer students.

Table 2. Themes and codes pertaining to the benefits that Web 2.0 tools offer students

Table 2 showcases data collected from PTs views on the themes and codes pertaining to the advantages that

Themes Codes fPIickers fKahoot fEdmodo 1:Totoal
Engaging 9 15 4 28
Entertaining 8 15 3 26
Increase enthusiasm toward lessons 7 12 11 30
Enriched Inc_rease mot_ivation 7 11 4 22
. Incite curiosity 3 5 2 10
Affective .
Characteristics Enjoyable 2 5 2 9
Increase self-confidence 2 5 - 7
Prevent anxiety 1 - - 1
Add excitement to classes - 1 - 1
Engender a sense of responsibility - 1 5 6
::acn!tate class-wide participation and active 1 9 7 27
earning
Transform the lesson into a game 7 11 - 18
Support learning 5 6 3 14
Enriched Allow students to perform self-assessments 2 2 2 6
Learning Enhance performance 2 3 - 5
Facilitate reinforcement of topics 1 3 6 10
Create opportunities for group work - 13 2 15
Increase communication among students 3 8 11
Facilitate knowledge retention - 3 5 8
Improve communication skills 4 7 5 16
. . Improve research skills - - 3 3
Enriched Skills Improve higher-level thinking skills - - 2 2
Improve self-organization skills - - 1 1

Note: The advantages of using ZipGrade software are not included in this table because PTs did not address them.

following are PTs’ views on this specific point:

Kahoot was very attractive and exciting for students. That atmosphere of friendly competition it
created drove students to participate more in the activities. It taught them how to work together
during group activities. It gave them the opportunity to observe new and different things about each
other. (PT5)

It created an environment of friendly competition that motivated them to learn. [...] It was very
useful. (PT8)

[...] Students will enjoy and be more engaged if Kahoot is used during formative assessments
(PT11)

I think that Plickers is a very fun app, and students also loved it. It’s very affordable for teachers. It
allows teachers to save time and give instant feedback. It prevents students from mislearning. The
fact that students perceive it to be a game challenges their fear of math and causes them to
participate actively in class. [...] (PT14)

During this age of rapid developments in technology, I think that using technology this way during
class will increase students’ engagement and make learning fun. (PT17)

Table 2 depicts what PTs thought were the advantages, divided into three themes (i.e., enriched affective
characteristics, enriched learning, and enriched skills), that Web 2.0 tools offered to students. All of the
participants articulated that the exercises had a positive impact on affective characteristics and that exercises
executed using Web 2.0 tools were interesting, entertaining, and caused students to love their lessons. The

PTs stated that the softwares used during their teacher training period would have positive outcomes on
student learning. With regard to enriched learning, the most frequently cited benefit of the Web 2.0 tools used
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was that they facilitated class-wide participation and active learning and that they transformed the lesson into a
game. The following are participants’ remarks regarding this specific theme:

It enlivens the class and motivates students to actively participate. Student-teacher communication
increases when [activities are] done in groups. (PT7)

Incorporating these softwares help make learning more permanent. Students learn more attentively
with visuals, videos, practical questions, homework, and discussions [...] (PT13)

[...] Employing different methods for assessment purposes facilitates students’ learning, and this
puts the teacher at ease. (PT17)

Participants observed positive effects on students’ skills, articulating the following:

[...] The benefits of these softwares are not restricted to middle school grades. In addition to this, it
will improve certain qualities like self-organization and communication skills necessary in high
school and university. (PT15)

[...] I think that by doing group work in Kahoot and having discussions through Edmodo, these
softwares will strengthen students’ communication with their friends and teachers because it
encourages them to investigate as groups. (PT21)

PTs discussed the negative aspects of using these specific softwares. Seven PTs stated that their preparation
and execution periods may be difficult and time consuming, nine PTs stated that they may have a negative
impact on classroom management in large classes, and one PT stated teachers may experience problems due to a
lack of knowledge of how to use such softwares in an effective manner.

3.2. Opinions on Web 2.0 Tools

This section addresses PTs’ views concerning the advantages and limitations of Web 2.0 tools. Three themes
were developed upon analysis of participants’ statements. Table 3 depicts the three themes and the related codes
that emerged.

Table 3. Themes and codes for the advantages of Web 2.0 tools

Themes Code_s _ _ _ fPIickers fKahoot fEdmodo fZiDGrade fTotaI
Q{Ig;tlmedla support (visuals, graphs, video, 3 10 7 i 20
Question Opportunity to prepare questions in the 2 2 1 i 15
Preparation  desired format
Ability to archive information 2 2 - - 4
Able to realize various out-of-class activities - 11 16 - 27
Easy-to-use 9 9 8 4 30
Practical 8 3 11 7 29
Opportunity to solve more problems 8 7 5 - 20
Fast and detailed results 6 5 5 3 19
Ease-of-Use Affo_rdable 6 3 2 11
Ability to reuse QR cards 6 - - - 6
Time-saving 5 3 9 9 26
Variety of questions supported 4 5 13 - 22
Ability to present results in different manners 2 6 - - 8
Scheduling function for tasks - 3 7 - 10
Effective software 4 2 6 - 12
Eases assessment 4 6 3 5 18
Usefulness Makes assessment results interpretable 4 4 1 - 9
Promotes parent-teacher-student interaction - - 15 - 15
Classmates can also benefit from what other i ) 2 i 2

students share

After analyzing PTs views, three separate themes (i.e., question preparation, ease-of-use, and usefulness)
emerged. Table 3 demonstrates that participants most frequently addressed ease-of-use during their interviews.
The following statements are examples of PTs’ thoughts about the advantages of these softwares:

The fact that content can be used over and over again and then archived is a great feature that cuts
down on workload. [...] Edmodo is more useful than the other softwares. In addition to having
similar features, it offers numerous other advantages, like a variety of question types, quizzes,
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surveys, discussions, and the ability to involve parents. This makes instruction and assessment run
more smoothly. (PT9)

Being able to use Plickers in class is a great blessing because it’s very practical and performs a lot
of functions both in terms of instruction and assessment. [...] (PT10)

All of these softwares are time-saving and effective. The ability to give instant feedback using
Plickers and Kahoot makes assessment easy. [...] Edmodo’s ability to bring together students,
teachers, and parents is very helpful [...]. ZipGrade is particularly useful for multiple-choice tests
in large classes. Its optical reader makes things fast and easy, and we receive results very quickly.
(PT16)

Table 4 lists the frequencies of the different codes that emerged following an analysis of PTs’ opinions on
softwares’ limitations.

Table 4. Themes and codes pertaining to the limitations of Web 2.0 tools

Themes Codes 1:Plickers. fKahoot fEdmodo fTotal

Internet needs 10 14 11 35
Infrastructure- Need for technological devices (mobile device,
15 11
related computer, tablet, etc.)
Power or internet shortages 3 -

w
S

Problems related to students’ using QR codes

Students can be influenced by each other’s responses
Limited variety of questions

Software- Np video support

related Time-consuming
Not equally engaging for all grade levels
Restriction on the number of characters able to be 4 )
written
Difficult-to-use - - 2

P P NDMNMDDN O (P
w
1

1
[
N B PPN O D

Note: The limitations of using ZipGrade software are not included in this table because PTs did not address them.

The limitations brought up by PTs were divided into two categories, namely, infrastructure-related and
software-related limitations. All of the PTs cited various infrastructure-related limitations. Concerning
software-related limitations, Table 4 reveals that there were problems related to students’ using QR codes for
Plickers, that there was a restriction on the number of characters that could be written for Kahoot, and that
Edmodo was difficult to use. Providing examples, PT3 addressed what kinds of limitations softwares might have
when used in a real class:

Students’ incorrect handling of Plickers cards, the fact that their answers might affect each another,
and the fact that it sometimes takes a long time for cards to be read on a telephone are all Internet-
based problems. This also caused time to be wasted. When the Internet is weak, students’ names
don’t appear on the screen, which makes classroom management difficult. The problems with using
Kahoot are internet-related. Also, one time when | was using Kahoot in my school, | accidently
touched one of the names of a group on the smart board. That group was disqualified from the
group competition. This really upset the students. What | mean to say here is that you have to be
very careful when using it. (PT3)

3.3. Web 2.0 Tools Used during Lesson Planning

PTs prepared activities for each software (Plickers, Kahoot, Edmodo, and ZipGrade, respectively) used over
the course of this study and then implemented these activities both in their own class and in a real classroom
setting. Following this stage, PTs used these softwares to prepare lessons plans that they subsequently presented,
discussed with their peers, and then implemented in middle school classes. In addition to discussing the activities
and lesson plans they designed, PTs also discussed during which stages Web 2.0 tools and which softwares they
used during activities’ execution in class. Graph 1 below shows which Web 2.0 tools were used during which
stages of lessons.
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Use of Web 2.0 Tools
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Graph 1. Web 2.0 tools included in lesson plans

It is found that different softwares were used during lessons’ introduction, teaching-learning, and assessment-
evaluation. That a large majority of PTs frequently stated that these softwares could be used during every single
stage of the lesson is one of this study’s more noteworthy findings.

Another finding worthy of note is that PTs also integrated previously learned softwares (i.e., GeoGebra
Beyaz Pano, and Powtoon) into their lesson plans in addition to those softwares taught during this particular
study. Figure 4 presents sample images showcasing PT7’s use of the Web 2.0 softwares that she incorporated
into her lesson.

Figure 4. Sample images from the softwares used in PT7’s lesson plan

Preparing a lesson seeking to teach 6" grade students to be able to identify and convert units of liquid
measurement, PT7 used Kahoot, Powtoon, Edmodo, Beyaz Pano, and ZipGrade in her lesson plan. During
teaching-learning process, PT7 used Kahoot, Powtoon, and Edmodo. In assessing-evaluation process students,
however, she used Beyaz Pano in a homework assignment designed to help students build connections between
what they had learned during class and real life, Edmodo in a class evaluation survey, and ZipGrade.

3.4. Assessment-Related Views

Following the conclusion of the study, PTs were asked to evaluate their teacher training program. All of the
PTs stated that the program in which they had participated had enriched their professional development and
improved their technology skills. The following statement by PT18 illustrates the program’s positive aspects:
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We learned a lot of softwares this semester. Because these softwares attract students’ attention,
facilitate learning, and make the assessment process more effective, they are very useful. They’re
not only useful at the end of the lesson; they can be used at the beginning and throughout
instruction. The softwares we learned how to use have been very beneficial for my professional
development. (PT18)

Different from the other PTs, PT12 was surprised at the positive impact she observed in herself after
participating in the program:

I never thought I’d be a teacher this well-adapted to technology; | even surprised myself. | think
that it helped me to become a teacher free of fixed prejudices and more open to innovation. | think
that it helped me improve myself and has been very fruitful. (PT12)

PTs also expressed that the program helped them translate their theoretical knowledge into practice, or, more
specifically, their teacher training program was made more effective by allowing them to complete activities
both in their own class and in real classrooms in school. The following are PTs’ views in this regard:

By first learning the theory and then putting it into practice both during our classes and in the
schools where we did our student-teaching, instruction was fun and will have a permanent effect.
(PT10)

This class allowed me to see different assessment methods that | can use in my own math classes. |
had the opportunity to integrate some of the softwares into my lesson plan that | then used in real
schools. Both this and being able to see the positive sides and limitations of these softwares has
helped me gain a more realistic perspective. By learning how and which softwares | can use during
my teaching career, | was able to develop my technological understanding. (PT23)

When asked about the negative aspects of the teacher training program, some PTs stated that there were none
that they could mention. PT6, PT12, and PT22, however, did mention that the preparation stage was a little
labor- and time-consuming, as exemplified in the following statements:

I got a bit tired because it was took time and effort to do. (PT6)
The preparation stage was a bit tedious. (PT12)

There weren’t any negative sides to the teacher training itself; however, I think the preparation we
did prior to the exercises was a bit time-consuming. (PT22)

Finally, when PTs were asked whether they would prefer to use these softwares during their future career as
teachers, only PT6 stated that she might sometimes hesitate to use them because of their time-consuming nature.
All other participants, however, expressed that they thought they would use them in their future careers.

4. Discussion, Conclusion, and Recommendations

Current technology continues to develop rapidly, which have served to introduce novel opportunities for
effective mathematics instruction. As a result of the rapid evolution and development of technology, the
quantity and quality of instructional software has increased, causing there to be an abundance of alternatives
(MoNE, 2009). One of the six principles of mathematics education, the Technology Principle of NCTM (2000)
states, “Technology is essential in teaching and learning mathematics; it influences the mathematics that is
taught and enhances students’ learning” (p. 24). Since the way to motivate students and encourage them to
learn is through that which arouses their emotions and since technology and digital tools are the means to do
just this in the current century, effectively integrating technology into instruction has become a basic necessity
(Elmahdi et al., 2018). Similar to technology, Web applications have also improved to the point that Web 2.0
tools have emerged as a viable instructional technology.

Given that there are well-developed Web 2.0 tools that may be used in mathematics instruction, this study
has sought to shed light on what PTs considered to be the advantages and limitations of the specific Web 2.0
tools employed within the scope of this research. The findings reveal that using Plickers, Kahoot, Edmodo, and
ZipGrade enhance mathematics instruction both for students and teachers. The advantages afforded to teachers
may be divided into three distinct themes, namely, professional development enrichment, instructional
enrichment, and enriched student-teacher-parent interaction. Professional development enrichment consisted of
the (i) opportunity to perform self-assessment, (ii) a positive impact on professional development, and (iii)
improved mobile technology skills. Similarly, Beatty, Leonard, Gerace, and Dufresne (2006) found that SRSs
were very helpful in enriching PTs’ skills and outlook. Intending to clarify how PTs’ knowledge of science
affected their teaching abilities and what they thought about Edmodo’s usability, Ekici (2017) found that
practical application positively affected PTs’ pedagogical knowledge and their computer and mobile technology
skills, a finding similar to that reached in this study. The instruction of lessons that incorporate Web 2.0 tools is
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likewise of higher quality (Cankaya, Durak, & Yiinkiil, 2013; Demirkan, Zengin, & Giirigik, 2017; VandeWalle,
2016; Zengin et al., 2017). Indeed, one of the themes that emerged in several related studies was enriched
instruction, and PTs highlighted that the Web 2.0 tools used made lessons easier to teach and enhanced their
effectiveness. Beatty et al. (2006) found that time management and formative assessment were among the
advantages that SRSs offered teachers. Similar to the findings of this study, the most frequently cited advantages
of the Web 2.0 tools used with regard to instructional enrichment were immediate feedback, facilitating the
detection of incomplete and erroneous learning, and time savings. A review of the literature further shows that
previous studies have addressed immediate feedback (Demirkan et at., 2017; Elmahdi et al., 2018), the
facilitation of detecting incomplete and erroneous learning (Elmahdi et al., 2018; Freeman & Tashner, 2015;
Saracoglu & Kocabatmaz, 2019; Zengin et al., 2017), and time savings (Al-Said, 2015; Demirkan et al., 2017;
Zengin et al., 2017). The two most frequently cited codes of third theme of this study, enriched student-teacher-
parent interaction, were that Web 2.0 tools involve parents and increase classroom engagement. Other studies
have likewise found that the integration of Web 2.0 tools into lessons augments classroom engagement
(Saracoglu & Kocabatmaz, 2019; Zengin et al., 2017).

Flexibility can be achieved through proper arrangement of the learning environment, teaching styles, and
content as well as by allotting time to different types of activities. Digital learning offers a wide variety of
options and opportunities from which to choose, including the environment, time, topic, and learning methods
(Eyal, 2012). Edmodo not only allows for flexibility in the instructional environment but also facilitates
communication between teachers, students, and parents. For example, it allows students the opportunity to work
as groups and enables teachers both to provide parents information on their children’s progress and to offer
parents recommendations on how to support their learning. In order to help ensure higher performance, parents,
moreover, are able to track their children’s homework assignments and on-going activities in a proactive manner
(Lubis & Sari, 2019; Muanifag, Widodo, & Ardiyaningrum, 2019). Considering these features, when the
findings on the advantages that Web 2.0 tools offer teachers are subject to further scrutiny, it is found that the
assets offered by Edmodo were more frequently touched upon than the other softwares included in this research.
In parallel with other studies in the literature, it is found that since Edmodo made parents responsible to follow
students’ progress and eliminates physical and temporal restrictions by adding flexibility (both factors pertaining
to instructional enrichment) caused them to highlight factors related to enriched student-teacher-parent
interaction, like parental involvement and strengthening student-teacher communication. Considering these
findings, PTs compared Plickers, Kahoot, Edmodo, and ZipGrade and commented on what they thought the
advantages of each software were.

In digital learning environments, students have the ability to choose what and how they will learn, what
sources and instructional materials they will use, when and at what pace they will learn, with whom they will
learn, and how they will be assessed (Eyal, 2012). Learning in a digital environment allows students to improve
their writing and general expression skills and to learn by engaging in higher-level discussions supported by rich
and up-to-date materials (Bonk et al., 2000). In the current study, PTs expressed that using Web 2.0 tools had a
positive impact on students’ affective characteristics, learning, and skills. Regarding affective characteristics,
PTs stated that the Web 2.0 tools used increased enthusiasm toward lessons, motivation, and self-confidence,
engendered a sense of responsibility, incited curiosity, prevented anxiety, added excitement, and were
entertaining, engaging, and enjoyable. Reaching similar conclusions as this study, Giirisik (2018) found that
using Plickers had a positive impact on student motivation, which, in turn, made them regard their classes in a
more positive light and made them more enthusiastic to attend class. In addition, just as Van de Walle (2016) and
Demirkan et al. (2017) found that technological response systems were attractive and motivating, Zengin et al.
(2017) found that they increased motivation and made classes more entertaining. In a study by Elmahdi et al
(2018), PTs reported that students felt exhilarated when they first used Plickers. In their study examining PTs’
use of Kahoot and Socrative, Saracoglu and Kocabatmaz (2019) found, similar to this study, that Kahoot made
classes more entertaining, caused excitement in students, and made them happy when they earned high scores.
With regard to instructional enrichment, PTs stated that the Web 2.0 tools used during their exercises offered
several benefits, like effectively engaged the entire class and promoted active learning, transformed classes into
games, supported learning, allowed for self-assessment, increased performance, helped reinforce learning,
provided opportunities to work as groups, strengthened communication between students, and improved
knowledge retention. Similar results were found in other studies (Beatty et al., 2006; Demirkan et al., 2017;
Elmahdi et al., 2018; Giirisik, 2018; Martyn, 2007; McCabe, 2006; Ningsih & Mulyono, 2019; Saracoglu &
Kocabatmaz, 2019; Van de Walle, 2016). Eyal (2012), in a similar vein, found that digital environments
encouraged learning and self-assessment and that the research tasks presented to them increased their sense of
responsibility. The current study also found that the exercises positively affected students’ communication skills,
research skills, higher-level thinking skills, and self-organization skills. Ekici (2017), Zengin et al. (2017), and
Saracoglu and Kocabatmaz (2019), likewise, all found that PTs reported improved communication skills.
Despite the fact, however, that PTs’ perceptions toward the Web 2.0 applications were generally positive, the
findings also revealed that teachers expressed certain negative issues with them.
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Seven PTs stated that the Web 2.0 activities performed were difficult and a waste of time. However, the
majority of participants expressed that they were in fact time-saving, as opposed to time-consuming softwares
when identifying the advantages these tools offered to teacher. Additionally, participants also mentioned that the
softwares could adversely affect classroom management in large classes and that problems could stem from
teachers’ lack of knowledge on how to use the softwares. These findings are corroborated by the findings of
previous studies in the literature (Demirkan et al., 2017; Giirisik, 2018; Ningsih & Mulyono, 2019; Saracoglu &
Kocabatmaz, 2019; Zengin et al., 2017).

According to Eyal (2012), many teachers believe that students’ performance increases through greater study.
However, the computerized documentation of assessment data is, in reality, considered an ideal learning tool. A
simple, yet effective method, documentation allows data can be quickly and easily archived without taking time
away from instruction while also offering uses the opportunity to reuse activities and tasks. Based on PTs’
remarks, the advantages of the Web 2.0 tools used in this study may be divided into three themes (i.e., question
preparation, ease-of-use, and usefulness), with ease-of-use’s being the most cited of the three themes. PTs
expressed that the softwares used during the study also had certain infrastructure-based and software-based
limitations. Regarding infrastructure-related limitations, whereas the need for the Internet and technological
devices (e.g., mobile device, tablet) was a potential problem for all of the tools, each software also had its own
specific software-related limitations. For example, PTs stated that Kahoot placed a restriction on the maximum
number of characters one could use, that they experienced problems related to students’ using QR codes when
using Plickers, and that Edmodo was a difficult software to use. These limitations were also observed in previous
studies conducted both with teachers and PTs (Demirkan et al., 2017; Elmahdi et al., 2018; Giirigik, 2018;
Ningsih & Mulyono, 2019; Saracoglu & Kocabatmaz, 2019; Zengin et al., 2017).

An integral and indispensable part of the greater instructional process, assessment depends on at the
beginning, middle, and conclusion of instruction (Atilgan, 2007). Similarly, Caldwell (2007) also states that
SRSs may be used throughout the entire course of education. In this study, PTs incorporated Web 2.0 tools in
every stage of instruction in the lesson plans they prepared. One noteworthy finding of this study is that the
participants integrated the Web 2.0 applications expected of them into their lesson plans for assessment purposes
in addition to GeoGebra, Beyaz Pano, and Powtoon, which they had also used the year prior. These findings
indicate that the training PTs received enabled them to translate their theoretical knowledge into practice. PTs
were then asked to evaluate the training program upon its conclusion. PTs stated that their teacher training was
instrumental in improving their professional development and technology skills. This finding was corroborated
by Ekici (2017), whose study on PTs’ use of Edmodo revealed not only that classes teaching pedagogical theory
as part of teacher training curricula that are supported by virtual classrooms are helpful in improving PTs’
pedagogical knowledge but also that Edmodo reflected positively on their technology skills.

The current theory and practice in teacher education requires a practice-based approach (Ball & Cohen, 1999;
Matsko & Hammerness, 2014; National Council for Accreditation of Teacher training [NCTE], 2010). This way,
PTs are able to gain experience applying the basic principles and techniques that they have learned in a
classroom setting (Ball & Forzani, 2009). In the current study, PTs highlighted that the activities they performed
both in their university classes and while participating in real classroom settings made their teacher training
program more effective. Based on these findings, it can be said that PTs gained a more profound awareness of
how Web 2.0 tools made classes more engaging, entertaining, effective, and fruitful. When the pre-service
teachers were asked about their opinions about the negativities of preservice education, it was seen that none of
the participants mentioned any negativity regarding the education. When, at the end of the discussion, PTs were
asked whether they would use these softwares during their future instruction, the vast majority expressed that
they would. These findings corroborated those of Demirkan et al. (2017), Elmahdi et al. (2018), and Saracoglu
and Kocabatmaz (2019).

Considering the findings, it may be concluded that PTs had generally positive opinions toward the
applications and programs. Several studies in the literature support this specific finding (Al-Said, 2015; Cankaya
et al., 2013; Demirkan et al., 2017; Elmahdi et al., 2018; Giirisik, 2018; Ningsih & Mulyono, 2019; Royer, 2016;
Zengin et al., 2017). In the light of the results of the study, in order to contribute to the preservice professional
development of preservice teachers who are studying in other programs, activities that involve intensive
interaction with students and Web 2.0 tools can be introduced and applications for their use in the classroom can
be recommended. This way PTs’ awareness of the advantages of Web 2.0 tools afforded to them and their future
students may increase. Furthermore, studies examining the effects of other Web 2.0 tools on mathematics
instruction there were not used in the current study may also be conducted.
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Ogretmen Adaylarinin Web 2.0 Araclarim Uygulama Siireci ve Ogretim Ortamlarinda
Kullanimina Yonelik Goriisleri

1. Giris

Bilim ve teknolojinin son yillardaki hizli gelisimine paralel olarak teknoloji giinliik hayatin her noktasinda
kendisini hissettirmektedir. Teknolojinin gelisiminin sonucu olarak kusaklar arasinda ugurumlarla ifade
edilebilecek farkliliklar ortaya cikmakta, bu farkliliklar da insanlarin gilinlik hayatlarina yansimaktadir.
Teknolojinin giinliik yasamda daha fazla yer almasmin sonuglari dogrultusunda, teknolojik gelismelerin
ortasinda doganlar ve bu degisimlere uzak kalanlar ya da kendilerini yeni duruma hazirlamaya caliganlardan
olusan iki ayr1 grup olusmustur (Bilgi¢, Duman ve Seferoglu, 2011). Teknolojiyi kullanma becerileri agisindan
farkli niteliklere sahip bu gruplar Prensky (2001) tarafindan ‘dijital gogmen’ ve ‘dijital yerli’ kavramlariyla
ifade edilmistir. Dijital yerli olarak da adlandirilan dijital neslin bireyleri giliniimiiz teknolojileri ile hayatlarina
bagladiklarindan teknolojiyi hayatlarinin merkezine alan, kendilerinden 6nceki kusaklara gore bilgi teknolojileri
ile ilgili bilgi ve becerilere sahip olup bilgisayar, internet ve video oyunlarmin dijital dilini ¢ok iyi bilen gruptur
(Prensky, 2001, 2004).

Teknolojik gelismelerin sekillendirdigi toplum i¢indeki bu degisimin en biiyiik etkilerinden biri de egitim
alaninda olmus olup, dijital kusak i¢in egitimsel gereklilik gozetilerek 6gretim tasarimlarmin dijital adimlarini
atmaya yonelik, dnemli diizenlemelerin yapilmasi gerekmistir. Nitekim kendileri daha ¢ok yazili kaynaklarin
kullanildig1 ortamlarda 6grenim goérmiis olan 6gretmenlerin 6grenme sekilleriyle dijital bireylerin 6grenme
stiregleri birbirinden farkli olacaktir. Bu durumda i¢inde bulundugumuz cagin dijital bireylerinin 6grenme
davranislarina yonelik ¢ikarimlarda bulunmak olduk¢a 6nemlidir (Bilgic ve ark., 2011; Carpenter ve ark.,
2019).

Teknolojinin egitim alanina girigiyle birlikte 6gretimde farkli anlayis ve yontemlerin kullanilmas: giindeme
gelmis ve bu yenilikler dogrultusunda 6grenme ortamlari diizenlenmistir. Bilgi ve iletisim teknolojilerinin
Ogrenme ve Ogretme siirecinde kullanilmasmin yayginlasmasi sonucunda da teknolojik araglarm olgme-
degerlendirme siirecinde kullanimi giindeme gelmistir (Irving, 2015; Milli Egitim Bakanligi [MEB], 2013;
National Council of Teachers of Mathematics [NCTM], 2000). Ge¢miste teknoloji genellikle diizey belirleyici
degerlendirmelerde kullanilirken, giiniimiizde bu durum yenilikgi mobil uygulamalar sayesinde 6grenme-
Ogretme siirecini daha etkilesimli hale getirmistir (Tuncer ve Simgek, 2019). Freeman ve Tashner (2015) etkili
ogretimi gerceklestirebilmek icin 6grenme ortaminda bilgi ve iletisim teknolojilerinin uygun yaklasimlar
dogrultusunda dogru bir sekilde kullanilmasinin teknolojik araglarin segilmesi kadar 6nemli oldugunu
belirtmiglerdir. Ayrica kullanilan araglardaki geri bildirimin hizli, net ve anlasilir oldugu durumlarda 6grenciler
yanlislarmi diizeltebilme ve 6grenmelerini anlamlastirma firsat1 yakalayabileceklerdir.

Ogretmenlerin  6gretim  siirecinde  dgrenmeyi ve Olgme-degerlendirmeyi gelistiren bigimlendirici
degerlendirmeyi kullanmalarma yardimci olan birgok yeni teknoloji ve yazilim bulunmaktadir. Bu
teknolojilerden biri de Smif Yanit Sistemi'dir (SYS). SYS, 6grencilerin smif yanitlarini toplayan ve 6grenme
¢ikt1 Olctimleriyle birlikte 6gretmenlerine hemen yanit veren, uygulanmasini eglenceli, etkili ve verimli hale
getiren etkilesimli bir teknolojidir. Bu sistem, 6grencilere verilen ya da verilecek olan bilgilerle ilgili sorular
yoneltilip yanitlarm alinarak kullanici takipli ya da takipsiz olarak degerlendirilmesini ve bunlar iizerinden
tartigmalarin gergeklestirilmesini kolaylastirmaktadir. SYS yanitlarla ilgili istatistiki bilgilerin elde edilmesine
ve bu bilgilerin 6grencilere sunulmasina firsat veren elektronik cihaz ve yazilim kombinasyonu olarak
tanimlanabilir (Yildirim ve Karaman, 2012). SYS kapsamindaki ¢esitli Web 2.0 araglarmin (Plickers, Kahoot,
Edmodo ve ZipGrade yazilimlar1 gibi) temel 6zellikleri maliyetinin diisiik olmalar1 diginda; 6grenme ortamini
o0gretmen merkezli olmaktan ¢ikarip dgrenci merkezli olmaya etkili bir sekilde doniistiirmede ve 6grencilerinin
bilgi ve becerilerini etkin ve verimli bir sekilde degerlendirmede dgretmenlere yardimei olmasidir (Elmahdi, Al-
Hattami ve Fawzi, 2018; Tatli, Ipek-Akbulut ve Altmisik, 2016).

Egitim alaninda degisimin ve gelisimin gerceklesmesi i¢in en 6nemli faktorlerden biri de hi¢ kuskusuz
ogretmenlerdir. Glinlimiizde bireylerin toplumda meydana gelen degisimlere ayak uydurabilmeleri ve teknolojik
yenilikleri hayatlarinda etkin ve verimli bir sekilde kullanabilmeleri beklenmektedir. Dolayisiyla, bilgi ve
iletisim teknolojilerini kullanabilen bireyler yetistirmek, ¢cagdas egitim gereksinimlerinden biri haline gelmistir.
Bilgi ve teknoloji okuryazar1 bireylerinden yetistirilmesi icin Oncelikle kendisi de bu becerilere sahip,
teknolojiye 6gretim siirecinde etkili bir gsekilde yer verecek ve teknoloji kullanimi konusunda &grencilerine iyi
model olabilecek dgretmenlerin yetistirilmesine ihtiyag vardir (Tan ve Wang, 2011).

Goreve yeni baslayan 6gretmenlerin teknoloji kullanimini etkileyen énemli faktdrlerden biri hizmet-dncesi
teknoloji deneyimlerinin niceligi ve kalitesidir (Drent ve Meelissen, 2008). Ancak, 6gretmen adaylar1 teknoloji
entegrasyonu ile ilgili yeterli bilgi ve beceriye sahip olmadan mezun olduklarindan teknolojinin hem goreve
yeni baglayan 6gretmenler hem de 6gretmen adaylari tarafindan ¢ok az kullanildig: bilinmektedir (Ledermen ve
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Neiss, 2000). Arastirmalar 6gretmen adaylarma Ogretilen teknolojilerle sinif ortaminda uygulama firsati
verilmedigini, dolayisiyla da &gretmen adaylarmin derslerinde &grendikleri ile gergek bir sinifta nasil
uyguladiklar1 arasinda bosluk oldugunu gostermektedir (Pope, Hare ve Howard, 2002, 2005). Biiyiikgoze Kavas
ve Bugay’mn (2009) 6gretmen adaylarmin hizmet-oncesi egitimlerine iliskin goriislerini almak amaciyla
gergeklestirdikleri ¢alismanin sonucunda verilen egitimin mezuniyet sonrasi igin yetersiz gorildigi ve
uygulamalarin etkili 6gretmenlik becerilerini kazandirmasi agisindan yetersiz oldugu ortaya ¢ikmustir.

Alanyazin incelendiginde ge¢cmisten giiniimiize SYS’ye yonelik (Tsai, 2018; Yildirim ve Karaman, 2012) ve
bu sitemdeki cesitli yazilimlara yonelik 6gretmen adaylar1 ile yapilan bazi ¢alismalarin oldugu goriilmektedir.
Yapilan ¢aligmalar incelendiginde matematik 6gretmen adaylari ile yapilan c¢alismalarin ¢ok smnirli sayida
(Zengin, Bars ve Simsek, 2017) olmasina ragmen, diger alanlardaki 6gretmen adaylariyla gesitli caligmalar
(Biiniil, 2019; Ekici, 2017; Elmahdi ve ark., 2018; Royer, 2016; Saracoglu ve Kocabatmaz, 2019) yapildig:
dikkat ¢ekmektedir. Zengin ve arkadaglar1 (2017) Kahoot ve Plickers yazilimlarinin 6gretiminin bigimlendirici
degerlendirme siirecinde kullaniminin matematik 6gretmeni adaylarinin goriisleri dogrultusunda inceledikleri
calismalarinda Ogretmen adaylari; bu yazilimlarin matematik 6gretiminin bigimlendirici degerlendirme
stirecinde kullanilmasinda uygulanabilir olmasi, degerlendirmeyi kolaylastirmasi, detayli ve aninda veri analizi
olanag1 saglayarak zamandan tasarruf olanagi sunmasi gibi olumlu katkilart oldugu ve bu yazilimlarin
kullanimiyla 6grencilerin derse katiliminin ve motivasyonlarinin énemli 6l¢iide artacagi tizerinde durmustur.
Ekici (2017) ¢alismasinda fen bilgisi 6gretiminde Edmodo kullanimi {izerine dgretmen adaylarmin goriislerini
tespit etmeyi amaglamis ve sonucta 6gretmen adaylarinin Edmodo'un bilgi, deneyim ve goriis paylasma imkani
sundugunu belirtmis olduklar1 ve kullanimi konusunda olumlu goriislere sahip olduklar1 belirlenmistir. Elmahdi
ve arkadaglarinin (2018) egitim fakiiltesindeki Ogrenciler ile gergeklestirdikleri calismada Plickers'in
Ogrencilerin  dgrenmelerini gelistirmedeki etkisini aragtwrmislardir. Bulgular, 6grencilerin bi¢imlendirici
degerlendirmenin ve aninda geri bildirim almanin 6nemine inandigini ortaya g¢ikarmis, ayrica Plickers'm
bi¢cimlendirici degerlendirme i¢in kullanimmin 6grencilerin katilimimi gelistirdigi icin 6grenme siirecine
yardimce1 oldugunu, zamandan tasarruf sagladigini, eglenceli ve heyecan verici bir 6grenme ortami yarattigini
gostermistir. Biinil (2019) fen alanlar1 6gretmen adaylarinin 6gretimde Web 2.0 araglarinin kullanimia yonelik
goriislerini inceledigi ¢aliymasinda; 6gretmen adaylar1 Web 2.0 uygulamalarmin sinif ortaminda kullanilmasmin
ogretim faaliyetlerinin etkililigini ve Ogretimin kalitesini artiracagini, kullaniminin kolay olacagini, sinif
ortaminda isbirligi ve dayanigsmayi artiracagini ve Ogretmenin derslerde kullandiklar1 6gretim tekniklerini
destekleyecek bir yapiya sahip oldugunu belirtmislerdir. Sonu¢ olarak Ogretmen adaylarinin ogretim
ortamlarmda bu araglarinin kullanimina yonelik goriislerinin olumlu yonde oldugu belirlenmistir. Saracoglu ve
Kocabatmaz (2019) ise alt1 farkli boliimde 6grenim gormekte olan dgretmen adaylarmm Kahoot ve Socrative
kullanimmna iligkin goriislerini belirlemeyi amagladiklar1 ¢alismalarinda 6gretmen adaylarinin goriislerinin
cogunlukla olumlu oldugu ortaya koyulmustur. Ogretmen adaylar1 bu yazilimlarin dikkat ve motivasyonlarin
artirdigmi, kaliciligi artirdigini, dersleri daha eglenceli hale getirdigini ve aktif katilimi tesvik ettigini
belirtmigtir. Goriildiigii tizere yurt ici ve yurt diginda Web 2.0 araclar1 konusunda matematik &gretmen
adaylariyla yapilan ¢aligmalarin istenilen seviyede olmadigi goriilmektedir. Ayrica alanyazindaki ¢aligmalar
incelendiginde Ogretmen adaylariyla gesitli Web 2.0 araclarinin kullanilarak gercek smnif ortamlarinda
uygulamalarin gergeklestirildigi arastrmalarin yapilmasina olan gereksinim dikkat ¢ekmektedir. Ogretmen
adaylarinin edindigi bilgilerin ancak uygulama etkinlikleriyle birlikte deger kazanabilecegi (Ozkan, Albayrak ve
Berber, 2005) goz oniinde bulunduruldugunda; 6gretmen adaylarina, hizmet-oncesi egitimleri siirecinde
edindikleri teorik bilgileri sinif i¢i ve smif dis1 uygulamalarda da kullanma firsatlarmim verilecegi ortamlarin
saglanmast Onemli goriilmektedir. Dolayistyla hizmet-Oncesi egitimlerde giiniimiizde yaygm olarak
kullanilmaya baglanan, kullanimi kolay ve anlasilabilir bir ara yiize sahip olan Web 2.0 araglarmna; §gretimde
kullanilmasinin  6gretim etkinliklerinin niteligini arttirmas1 ve anlamli 6grenmenin gerceklestirilmesini
saglamas1 gibi Onemli avantajlarindan dolay1 yer verilmesi gerektigi diisliniilmektedir. Bununla birlikte,
egitimde teknoloji kullaniminin her gegen giin artan 6nemiyle birlikte yetistirilecek matematik 6gretmenlerinin
de niteliklerinin degismesi kaginilmaz olmustur. Nitekim matematik 6gretiminde teknoloji reformlarinin
gergeklestirilmesinde temel etken teknolojik araglar degil 6gretmenler oldugundan (NCTM 1991, 2000),
gelecegin 6gretmenleri olan 6gretmen adaylarinin teknolojiyi derslerinde kullanabilecek yeterlikte olmalarinin
yan sira bu teknolojilerin kullanimma ydnelik goriislerinin belirlenmesi siirecin basartya ulasmasinda 6nemli
rol iistlenmektedir (Biiniil, 2019). Ilgili tespitlerden hareketle bu calismanmn amaci ilkdgretim matematik
O0gretmen adaylarinin; Web 2.0 araglarini (Plickers, Kahoot, Edmodo ve ZipGrade) kullanarak etkinlikler ve
ders planlar1 hazirladiklari, gergek sinif ortaminda uygulamalarini gergeklestirip etkililiklerini tartigtiklart bir
hizmet-6ncesi egitim siireci lizerine diisiincelerini incelemektir.

2. Yontem

Ogretmen adaylarmin Web 2.0 araglari iizerine verilen hizmet-dncesi egitim siireci hakkindaki gériislerini
belirlemeyi amaglayan bu arastirma nitel yaklasim kapsaminda bir 6zel durum ¢aligmasidir. Calismada incelenen
durumu detayl olarak tanimlayarak 6gretmen adaylar1 {izerine odaklasip, derinlemesine inceleme yapmak ve
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olaylar arasindaki olast1 iligkileri ortaya ¢ikarmak amaclandigindan 6zel durum caligmasi yontemi kullanilmistir
(Patton, 2002; s. 447; Yin, 1994, s. 13).

2.1. Katihhmcilar

Calismanm katilimeilarini, 2018-2019 egitim-6gretim yilinda, Tirkiye’deki bir devlet iiniversitesinin
ilkogretim matematik dgretmenligi programi dordiincii siifinda 6grenim gérmekte olan 18’1 kadin ve 6’s1 erkek
olmak tizere toplam 24 Ogretmen adayr olusturmaktadir. Bilgi formundan elde edilen 6gretmen adaylarmin
teknoloji kullanma konusunda kendilerini yeterli gorme diizeyleri incelendiginde; 10 &gretmen adayinin
kendisini oldukca yeterli, 14’liniin de orta diizeyde yeterli gordiigii; bilgisayar kullanma diizeyleri incelendiginde
8 ogretmen adaymin kendisini olduk¢a yeterli, 16 6gretmen adayinin da orta diizeyde yeterli gordiigii ve son
olarak mobil cihazlar1 kullanma diizeyleri incelendiginde ise 13 0gretmen adaymin kendisini oldukga yeterli,
11’inin de orta diizeyde yeterli gordiigii belirlenmistir.

2.2. Veri Toplama Araci/ Araglan

Aragtirmada veri toplamak amaciyla yazili goriis formlari kullanilmigtir. Bu formlar hazirlandiktan sonra iki
alan uzmani goriisii alimarak gerekli diizenlemeler yapilmistir. Formlar her bir yazilim i¢in genel tanitim ve ilgili
uygulamalar yapildiktan sonra (sirasiyla Plickers, Kahoot, Edmodo ve ZipGrade) Ogretmen adaylarina
dagitilmigtir. Yazili goriis formlar1 dokuz sorudan olugmakta olup; ilgili yazilimin matematik &gretiminde
kullanimi, smirliliklari, begenilen ve begenilmeyen 6zellikleri, avantaj ve dezavantajlari, uygulamalar sirasinda
karsilagilan/karsilasilabilecek zorluklar, ortaokullarda kullanimi ve ilerideki 6gretmenlik hayatlarinda tercih etme
durumlar1 vb. yonelik hazirlanmigtir. Calisma sonunda ise 6gretmen adaylarindan aldiklar: hizmet-6ncesi egitimi
degerlendirmelerine yonelik hazirlanan yazili goriis formlarini doldurmalar1 istenmistir.

2.3. Verilerin Analizi

Caligma kapsaminda elde edilen nitel verilerin agiklanmasini saglayan kavramlara ve iliskilere ulagsmak
amaciyla (Yildrim ve Simsek; 2006, s.227) igerik analizi yapilmigtir. Calismada Web 2.0 araglari ile
gergeklestirilen hizmet-Oncesi egitime yonelik goriisme formlarina ait igerik analiz bulgulariyla elde edilen
bulgular1 destekleyici 6gretmen aday1 goriislerine yer verilmistir.

Nitel veri analizi ¢esitli yontem ve uygulamalar kullanilarak yapilabilse de uygulama ve yorumlama
acisindan genellikle Sekil 1°deki ii¢ temel asamay1 igeren Miles-Huberman modeli kullanilmaktadir (Baltaci,
2017; Miles ve Huberman, 1994, s. 10). Bu c¢alismada da bu model dogrultusunda ilgili adimlar dikkate

almmustir.
Verilerin Verilerin . _S onug.l_ arm
Azaltilmas Sunulmas: Bigimlendirilmesi

Sekil 1. Miles-Huberman Modeli

Uygulama sonrasinda, 6gretmen adaylarindan yazili goriis formlart araciligiyla toplanan veriler arastirmact
tarafindan incelendikten sonra bir arastirmaci tarafindan daha incelenmistir. Elde edilen veriler dogrultusunda
ortaya ¢ikan tema ve kodlar i¢in goriis birligi ve ayriligi olan konular tartisilarak ortak tema ve kodlar altinda
toplanmustir. Arastirmanin giivenilirlik hesaplamasi i¢in Miles ve Huberman’in (1994, s. 64) 6nerdigi giivenirlik
formiilii kullanilmis olup, arastirmanin giivenirligi % 86 olarak hesaplanmustir. Giivenirlik hesaplarinin %70’in
tizerinde ¢ikmasi, arastirma i¢in giivenilir kabul edildiginden elde edilen bu sonug, ilgili arastirma i¢in giivenilir
olarak kabul edilmistir.

2.4. Siirec

Caligma, bir devlet iniversitesinin ilkdgretim matematik Ogretmenligi programi son smifinda dgrenim
gormekte olan 24 6gretmen aday1 ile segmeli bir ders olan Alan Calismasi dersinde haftada ii¢ ders saati olmak
iizere on dort haftada gerceklestirilmistir. Uygulama oOncesinde Ogretmen adaylari siire¢ hakkinda
bilgilendirilmistir. Ogretmen adaylar1 birinci simfta Bilgisayar 1 ve II, ikinci smifta Egitim Teknolojileri
Uygulamalar1 (Se¢meli) ve Ogretim Teknolojileri ve Materyal Tasarimu dersleri ile iiciincii smifta Bilgisayar
Destekli Matematik Ogretimi (segmeli) ve Ozel Ogretim Yéntemleri I-1I derslerini almislardir. Bu dersler
kapsaminda GeoGebra, Beyaz Pano yazilimlarina ek olarak Powtoon yazilimini 6grenmis ve dgretim siirecinde
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kullanimlarina yonelik uygulamalar gergeklestirmislerdir. Uygulamanm gergeklestirildigi donem &gretmen
adaylar1 Ogretmenlik Uygulamast dersini almakta olup, ger¢ek sinif ortamlarmdaki matematik 6gretim
stireclerinde de bu yazilimlar1 kullanmislardir. Aragtirmanin uygulama siireci Sekil 2’°de sunulmustur.

~

*Uygulama siireci hakkinda bilgilendirme vapilmasi
*DPlickers, Kahoot, Edmodo ve ZipGrade vazilimlarmm tamtiwm, matematik odgretiminde
kullanimlarinin tartisilmasi ve 6rnek etkinliklerin incelenmesi

S

~

*Opretmen adaylarimin her bir yazilima vonelik etkinliklerini hazirlayip ders kapsaminda bilgisayar
labaratuvarinda sunmasi ve tartisilmasi

*Uvygulama okullarinda Web 2.0 araglan ile gergeklestirilecek dersler igin ders planlarinin
hazirlanmasi, sunulmasi ve tartisilarak son diizenlemelerin vapilmasi y

~

* Gergek sinif ortamlarinda uvgulamalarin gergeklestirilmesi ve deneyimlerin sinifta paylagilmasi
*Hizmet-dncesi egitim kapsamindaki Web 2.0 araglarmin  ve hizmet-dncesi egitimin
degerlendirilmesi

/

Sekil 2. Uygulama siirecine iliskin islem

Dersler bilgisayar laboratuvarinda yapilmis olup uygulama siirecinin ilk iki haftasinda 6l¢gme-degerlendirme,
olgme-degerlendirme araglar1 ve teknolojinin 6lgme-degerlendirmede kullanimi konulari ve ilgili tartigmalara yer
verilmistir. Uygulama siirecinde sirasiyla Plickers, Kahoot, Edmodo ve ZipGrade yazilimlar1 tanitilmis, drnek
uygulamalar ger¢eklestirilmistir. Her bir yazilimin tanitimmdan sonra dgretmen adaylarindan matematik dersi
Ogretim programlarindan segtikleri kazanimlar dogrultusunda ilgili yazilimi kullanarak etkinlik hazirlamalar1 ve
derste sunmalar1 istenmistir. Sonraki asamada ise Ogretmen adaylari, almis olduklari hizmet-oncesi egitim
kapsaminda 6grendikleri yazilimlar1 kullanarak, ger¢ek smif ortamindaki dgretimleri i¢in hazirlamis olduklart
ders planlarmi sunmuslar ve doniitler dogrultusunda gerekli diizenlemeleri yaparak ortaokullarda cesitli
diizeylerdeki siniflarda uygulamalar gerceklestirmistir. Uygulama siirecinin  sonunda 6gretmen adaylar1
tarafindan hizmet-6ncesi egitim kapsamimdaki Web 2.0 araglarinin ve hizmet-dncesi egitimin degerlendirilmesi
yapilmistir.

Sekil 3. Hizmet-6ncesi egitim ortami

3. Bulgular

Ilgili boliimde bulgular sirastyla Web 2.0 araglariyla gerceklestirilen uygulamalara iliskin goriisler, Web 2.0
araclarina iligkin goriisler, ders planlarinda yer alan Web 2.0 araglarina iliskin bulgular ve hizmet-dncesi
egitimin degerlendirilmesine iliskin goriisler alt basliklar1 seklinde sunulmustur.

3.1. Web 2.0 Araclan ile Gergeklestirilen Uygulamalara iliskin Gériisler

Ogretmen adaylar1 hizmet-oncesi egitim siire¢lerinde hem bilgisayar laboratuvarmda hem de gercek smnif
ortamlarmda uygulamalar gerceklestirmistir. Dolayisiyla 6gretmen adaylarinin hizmet-6ncesi egitim kapsaminda
Web 2.0 araglar1 ile gerceklestirilen uygulamalara yonelik goriisleri incelendiginde, uygulamalarin avantajlarini
Ogretmen acisindan ve 6grenci acgisindan detayli olarak degerlendirdikleri goriilmiistiir. Avantajlarin 6gretmen
boyutuna yonelik ortaya ¢ikan temalar ve kodlar Tablo 1°de verilmistir.
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Tablo 1. Web 2.0 araglarinin kullanimmin gretmen agisindan avantajlarina iligkin tema ve kodlar

Temalar I§odlar i fPlickers fKahoot fEdmodo 1:ZipGrade fToplam
_ Oz-deg_erlendlrme yapma  firsat1 3 4 4 ) 11
Mesleki vermesi
Gelisime Mesleki gelisime olumlu etkisi - 2 1 - 3
Katki Mobil teknolojileri kullanma
A . - 1 3 1 5
becerilerini gelistirmesi
Ek51.k. e yanlis  Ogrenmelerin 15 11 7 3 36
tespitini kolaylagtirmasi
Aninda doniit alinmasi 14 17 2 9 42
Zamandan tasarruf saglamasi 11 16 10 19 56
Og.renme duz;yml ve vgehslml 9 4 12 ) 5
belirleme ve takip etmeyi saglamasi
Bireysel/toplu/siniflar arast
< . . 7 9 3 - 19
degerlendirme yapma firsat1 vermesi
Hizli ve etkili bir sekilde kavram 7 ) 1 ) 8
... yanilgilarmin tespitini saglamasi
Ogretime Ogretim ortaminda cesitlilik
Katki 2 4 7 1 - 12
saglamasi
Dersin verimini artirmasi 3 2 3 - 8
Verimli degerlendirmeler yapmay1 5 ) 3 ) 5
saglamasi
Ogretimi kolaylastirmasi 2 2 10 - 14
Ogrenme-6gretme siirecini 1 i ) i 3
sekillendirmeye katkis1
Velilerin de 0Ogrenci takibinden
N - - 16 - 16
sorumlu olmasin1 saglamasi
Ogretime esneklik katmas1 - - 6 - 6
Ogrenci- Smif i¢i etkilesimi artirmast 1 5 - - 6
Ogretmen- Veliyi siirece dahil etmesi - - 11 - 11
Veli
Etkilesimine Ogretmen-dgrenci iletisimini ) ) 7 ) 7
Katki giiclendirmesi

Tablo 1’de goriildigii lizere 6gretmen adaylarinin uygulamalarin avantajlarina iligkin goriislerine ait mesleki
gelisime katki, 6gretime katki ve ogrenci-ogretmen-veli etkilegsimine katki olmak {izere {i¢ tema ortaya ¢ikmistir.
Mesleki gelisime katki temasi1 kapsamindaki avantajlar ‘6z-degerlendirme yapma firsati vermesi, mesleki
gelisime olumlu etkisi ve mobil teknolojileri kullanma becerilerini gelistirme’ seklindedir. Bu temaya yonelik
kodlara iligkin katilimcilarin goriisleri asagida sunulmustur.

[...] Hem &gretmenlere hem de 6grencilere 6z-degerlendirme yapma firsati sunar. (OA11)

[...] Gelisimime katk: sagladi, mesela 8l¢me ve degerlendirme siirecinin tasariminda kendimi ¢ok
daha yeterli goriiyorum artik. Onceki ders planlarimda dikkat etmedigim bircok husus goziime
carpt1. Artik tiim siirece yayabiliyorum hazirladigim 6l¢gme-degerlendirme etkinliklerini. (OA14)

Tablo incelendiginde gerceklestirilen egitim kapsamindaki yazilimlarm kullaniminin 6gretmen agisindan
yararlarma iligkin lizerinde en ¢ok durulan kodlar arasinda égretime katk: temast kapsaminda ‘aninda doniit
alinmasi, eksik ve yanlis 6grenmelerin tespitini kolaylastirmasi ve zamandan tasarruf saglamasi’ oldugu agikg¢a
goriilmektedir. Asagida katilimcilarm bu konu hakkindaki goriisleri yer almaktadir.

Kahoot’mn konu ya da kavram islendikten sonra pekistirilmesi amagl kullanim1 uygundur. Béylece
ogrenciler eksiklerini goriir ve 0gretmen de Ogrencilerin durumunu gorerek uygun caligmalar
yapabilir. (OA2)

[...] Plickers bence dgretimin sonunda kullanilmanin yaninda daha ¢ok 6grencilerin 6n bilgilerini
test etmeye ve 6gretim siirecinde izlemeye ydnelik kullanmaya uygun. Olusacak yanlis ogrenmeler
aninda diizeltilebilir. (OA7)

Matematik 6gretiminde bigimlendirici degerlendirme siirecinde Kahoot ile 6grencilerin 6grenme
eksiklikleri belirlenerek nerelerde hata yaptiklar1 goriilebilir, 6gretimin gidisati hakkinda 6gretmen
bilgi sahibi olur. Degerlendirme siireci oyunlastirilarak, dgrencilerin tathi bir rekabet siireci i¢inde
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ogrendiklerini pekistirmesi ve eksikliklerini gormelerini saglar. Ogretmen ve dgrenciye aninda
geribildirim alma imkan1 saglar. Bu sayede 6grenme-dgretme ortami yeniden tasarlanarak ya da
diizenlenerek ders siirecinde degisiklikler yapilabilir. [...] Edmodo ile 6grencilerin gelisimlerinin
takip edilmesi, arastirmaya tesvik edici ddevlerin verilebilmesi ve dersi monotonluktan ¢ikarip

eglenceli, dikkat ¢ekici bir ortam saglanmasiyla matematik Ogretiminin kolaylagsmasini saglar.
(OA11)

Smif igi ve dist 6gretim ve degerlendirme imkani vererek kolaylik ve esneklik saglar, vakitten

kazandurir. [...] Edmodu’un ddev kontroli, tartisma, 6grenci takibi agisindan dgretmene de faydasi
cok fazladwr. (OA19)

Bu yazilimlar 6gretmene cok fazla avantaj sagliyor. Gerek zaman ydniinden gerekse anlik doniit
alma yoniinden faydali yazilimlar bence. Siiregte rahatlikla yanlig 6grenmeler tespit edilebilir.
Anmda doniit alindig1 igin kavram yanilgilarinin tespiti ve olusumunun engellenmesi de telafi
edilebilir. Bu siiregte dgrencilerin derse katilimi artirilip onlarmn aktif bir sekilde 6grenmelerini
gerceklestirmeleri saglanabilir. (OA22)

Caligmada katilimcilar tarafindan {izerinde durulan bir diger boyut da dgrenci-ogretmen- veli etkilesimine
katk: olmustur. Ogretmen adaylar1 Web 2.0 araglar1 ile gerceklestirilen uygulamalarm avantajlarini; smif igi
etkilesimi artirmasi, veliyi slirece dahil etmesi ve dgretmen-6grenci iletisimini giiclendirmesi seklinde ifade
etmislerdir. Bu konuya yonelik goriisler ise su sekildedir:

Edmodo’un diger yazilimlara gére daha fazla kullanim alani bulunmaktadir. Dersin her siirecinde
kullanilabilir. Ogretmenlerle 6grencilerinin siirekli iletisim halinde olmasini saglamaktadir.
Velilerinde siirece aktif olarak katilmasina imkan saglamaktadir.[...] (OA1)

[...] Bu teknolojik yazilimlar veliyi de bu siirece kattig1 i¢in bir biitiin olarak etki yaratir. Veli de
6grencisini ve sorumluluklarini rahatlikla kontrol edip, fikir sunup oneride de bulunabilir yardime1
olabilmek adma. (OA13)

Edmodo ve ben ayrica Beyaz Pano’yu da kullandigimdan ders plamimda, ikisi de 6grenci-6grenci,
6grenci-ogretmen, 6gretmen-veli arasindaki iligkiyi gelistirmek i¢in ¢ok uygun. [...] (OA1S)

[...] Bir anda 6grenci ve veli ile paylasim yapmay1 saglayarak herkesi siirece aliyor. Veliler
acisindan ¢ocuklarin gelisimini, ilerlemesini, &devlerini notlarmni, internet ortamlpda takip
edebilmeleri ve ders 6gretmeni ile de kolay iletisime gegebilmeleri agisindan avantajli. (OA19)

Ogretmen adaylarmmn ii¢ temaya yonelik goriisleri incelendiginde Web 2.0 araglarinmn uygulamadaki etki
gliclerinin de, diger bir deyisle hangi yazilimlarin uygulamalarinin hangi boyutlarda daha islevsel oldugunun
ortaya ¢iktig1 belirlenmistir. Tablo 1°de dgretmen adaylar1 tarafindan Edmodo yazilimi ile gergeklestirilen
uygulamalar i¢in ‘aninda doniit verme ve zamandan tasarruf etme’ avantajlarinin diger yazilimlara gére daha az
belirtildigi; bunun yani sira ‘6gretimi kolaylagtirma, 6gretime esneklik katmasi ve velilerin de 6grenci takibinden
sorumlu olmasini saglama’ kodlarinin ise diger yazilimlardan daha fazla vurgulandigi goériilmektedir. Ayrica
tablo incelendiginde ‘aninda doniit alma ve eksik ve yanlis 6grenmelerin tespitini kolaylastirma’ kodlarmin
Plickers ve Kahoot yazilimlari ile gerceklestirilen uygulamalar i¢in, ‘zamandan tasarruf saglanmas1i’ kodunun da
ZipGrade yazilimi icin 6gretmen adaylari tarafindan diger yazilimlara gore iizerinde daha fazla durulan
avantajlar oldugu goriilmektedir.

Gergeklestirilen egitim kapsamindaki yazilimlarin kullanimmin 6grenciye yonelik avantajlarma iligskin
goriislerin verilerinin analizi sonucu {i¢ temaya ulasilmis ve iligkili kodlar asagidaki tabloda verilmistir.

Tablo 2. Web 2.0 araglarinin kullanimmin dgrenci agisindan avantajlarina iligkin tema ve kodlar

Temalar KOdIar fPIickers fKahoot fEdmodo fTODIam
Ilgi gekici olmast 9 15 4 28
Eglenceli olmasi 8 15 3 26
Dersi sevdirmesi 7 12 11 30
Motivasyonu artirmast 7 11 4 22

l?uyu‘ssal Merak uyandirmast 3 5 2 10

Ozelliklere .

Katks %evkll olmast 2 5 2 9
Oz giiveni artirmasi 2 5 - 7
Korkuyu engellemesi 1 - 1
Derse heyecan katmasi - 1 - 1
Sorumluluk bilincini gelistirmesi - 1 5 6
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Tablo 2’nin devami

Smifin tamaminin etkin katilimini ve aktif

< . 11 9 7 27
O0grenmesini saglamasi
Dersi oyunlagtirmasi 7 11 - 18
Ogrenmeyi desteklemesi 5 6 3 14
Ogrenmeye \(?e%ﬁgg: icin Oz-degerlendirme yapma firsati 5 2 2 6
Katla Basarry1 artirmasi 2 3 - 5
Konular1 pekistirme firsati vermesi 1 3 6 10
Grup ¢aligmasina firsat tanimasi - 13 2 15
Ogrenciler arasi iletisimi artirmasi 3 8 11
Kalic1 6grenmeyi saglamasi - 3 5 8
Iletisim becerisini gelistirmesi 4 7 5 16
Becerilere Arastirma becerisini gelistirmesi - - 3 3
Katki Ust diizey diisiinme becerilerini gelistirmesi - - 2 2
Oz-diizenleme becerilerini gelistirmesi - - 1 1

Not: ZipGrade yaziliminin kullaniminin 6grenciler agisindan avantajina deginilmediginden tabloda yer verilmemistir.

Tablo 2°de 6gretmen adaylarmin uygulamanin &grenci agisindan avantajlarini duyussal ozelliklere katkz,
6grenmeye katki Ve becerilere katki olmak lizere li¢ temada degerlendirdikleri goériilmektedir. Katilimcilarin
hepsi gergeklestirilen uygulamalarin duyugsal ozellikler tizerindeki olumlu etkisine deginmis ve Web 2.0
araglariyla gerceklestirilen uygulamalarin ‘ilgi ¢ekici olmasi, eglenceli olmasi ve dersi sevdirmesi’ 6zellikleri
iizerinde durmuslardir. Bu temaya iligkin 6gretmen adaylarmin goriisleri asagida yer almaktadir.

Kahoot dgrenciler igin ¢ok ilgi g¢ekici ve heyecanli. Olusturdugu rekabet ortamu &grencilerin
etkinlige katilimmi artwrmaktadir. Grup c¢alismasi seklinde uygulandiginda birlikte caligmay1
Ogretiyor. Arkadaslarin birbiri hakkinda daha yeni ve farkli gézlemler yapmalarina imkéan veriyor.
(0AS5)

Tath bir yarigma ortami olusturup eglenerek Ogrenmelerini sagliyor. [...] Olduk¢a kullanigli.
(0OAS8)

[...] Bi¢imlendirici degerlendirme siirecinde Kahoot uygulanilirsa 6grenciler bu sire¢ten zevk
alarak siirece etkin olarak katilacaklardir. (OA11)

Plickers bence ¢ok eglenceli bir uygulama, 6grenciler de sevdiler. Ogretmen igin de ¢ok ekonomik
bir uygulama. Zamandan tasarruf ederek aninda déniit saglayabiliyor. Yanlis 6grenmelerin Oniine
geciyor. Ayrica dgrencilerin bunu bir oyun olarak algilamasi adeta matematige yonelik iclerindeki
korkuya meydan okuyor ve derse daha aktif olarak katiliyorlar. [...] (OA14)

Gelisen teknoloji ¢aginda derslerde bu sekilde teknolojiyi kullanmanin dgrencilerin derse ilgisini
artiracagmi ve eglenerek dgrenmenin gergeklesecegini diisiiniiyorum. (OA17)

Calismada dgretmen adaylar1 hizmet-6ncesi egitimleri kapsaminda 6grendikleri yazilimlarm uygulamalarinin
dgrencilerin dgrenmelerine katkisma da deginmislerdir. Ogrenmeye katki temasi kapsaminda en gok Web 2.0
araclar1 ile gergeklestirilen uygulamalarm ‘smifin tamaminin etkin katilimini ve aktif 6grenmesini saglamasi ile
dersleri oyunlagtirmasi’ kodlarmin {izerinde durduklar1 tespit edilmistir. Katilimeilar ilgili temaya yonelik
goriislerini su sekilde ifade etmiglerdir:

Smifa canlilik katiyor, 6grencilerin etkin katilimini sagliyor. Grup ¢alismasi seklinde yapilirsa
Ogrenci-0grenci iletisimini artirtyor. (OA7)

Siiregte bu teknolojik yazilimlarin destegini almak daha kalic1 grenme olmasini saglar. Ogrenci
gorseller, videolar, uygulamali sorular, 6devler ve tartismalar sayesinde daha dikkati a¢ik bir
sekilde 6grenir. [...] (OA13)

[...] Olgme-degerlendirme amaciyla gerceklestirilecek farkli uygulamalarla &grencilerin de
dgrenmesi kolaylasacak ve bu da dgretmeni rahatlatacaktir. (OA17)

Katilimcilar uygulamalarin 6grencilerin becerilerine de olumlu katki sagladiginmi belirtmis ve bu konu
hakkinda sunlar1 s6ylemislerdir:

[...] Bu yazilimlarin katkilar1 yalnizca ortaokul kademesinde 6grencilerin faydasina olmayacak.
Buna ek olarak ileride de (lise ve tniversite hayatlarinda ihtiya¢ duyacaklar) 6z-diizenleme ve
iletisim becerileri gibi 6zelliklerini gelistirecektir. (OA15)
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[...] Bence 6grencileri Kahoot’da grup halinde ¢calismaya ve Edmodo’da da tartigmalar yaparak,
grup halinde arastirmaya tesvik ettiginden yazilim hem arkadaglariyla hem de 6gretmenleriyle
iletisimlerini giiclendirecektir. (OA21)

Ogretmen adaylar1 hizmet-dncesi egitimleri kapsaminda ele alman yazilimlarin  kullanimmin
olumsuzluklarina da deginmislerdir. Katilimeilar yazilimlarin; hazirlik ve uygulama siirecinin zor ve zaman alici
olabilecegini (7 6gretmen aday1), kalabalik siniflarda smif yonetimini olumsuz etkileyebilecegini (9 dgretmen
aday1) ve Ogretmenlerin yazilimlar1 iyi bilmemesinden kaynaklanabilecek olumsuzluklarin olabilecegini (1
O0gretmen adayi) belirtmislerdir.

3.2. Web 2.0 Araclarna iliskin Goriisler

Bu boliimde 6gretmen adaylarinin Web 2.0 araclarmin avantajlarina ve smirliliklarma yonelik goriislerinden
elde edilen bulgular yer almaktadir. Katilimeilarin bu yazilimlarin avantajlarina iligskin goriislerinin analizi
sonucu ii¢ temaya ulasilmis, her bir tema ve iligkili oldugu kodlar Tablo 3’te sunulmustur.

Tablo 3. Web 2.0 araglarinin avantajlarina iligkin tema ve kodlar

Temalar Kodlar fPIickers fKahoot fEdmodo 1:ZipGrade 1:Toplalm
onlu ortam destegi sunmasi (resim, grafik, 3 10 7 i 20
video vb.)

Soru istenile_n formatta soru hazirlama firsati 2 2 1 i 15
vermesi

Hazrlama Arsivlenme 6zelliginin olmast 2 2 - - 4
Cesitli ve ders dist  uygulamalarin ) 11 16 ) 27
gergeklestirilebilmesi
Kullaniminin kolay olmas1 9 9 8 4 30
Kullanigli olusu 8 3 11 7 29
Daha fazla soru ¢ozme olanagi saglamasi 8 7 5 - 20
Detayli ve hizli sonug elde edilebilmesi 6 5 5 3 19

Kullamishiik Ekonomik olusu . 6 3 2 - 11
QR kartlarin tekrar tekrar kullanilabilmesi 6 - - - 6
Zamandan tasarruf saglamasi 5 3 9 9 26
Destekledigi soru tiirlerinin gesitliligi 4 5 13 - 22
Sonuglar1 farkli sekillerde gorsellestirmesi 2 6 - - 8
Gorevler i¢in zamanlama ayarinin bulunmasi - 3 7 - 10
Etkili yazilim olusu 4 2 6 - 12
Degerlendirmeyi kolaylastirmasi 4 6 3 5 18
Degerlendirme sonuglarmi  yorumlanabilir 4 4 1 i 9

Faydahhk hale getirmesi
Ogretmen-veli-dgrenci etkilesimini saglamasi - - 15 - 15
Ogrenci paylagimlarindan arkadaslarinin da i ) 5 i 5

faydalanabilmesi

Ogretmen adaylarinin goriislerinin analizleri sonucunda soru hazirlama, kullamshhik ve faydahlk olmak
iizere li¢ tema ortaya c¢ikmistir. Katilimcilarin en ¢ok kullanishilik temasi iizerinde durdugu Tablo 3°te
goriilmektedir. Ogretmen adaylarinin yazilimlarin avantajlarina iliskin goriislerinden alinan alinti drnekleri
asagida sunulmustur.

Hazirlanan igerigin emek tasarrufu saglanarak tekrar tekrar kullanilabilmesi, elektronik
arsivlenmesi ¢ok giizel. [...] Edmodo diger uygulamalar gore daha c¢ok kullanish. Benzer
Ozelliklerin yaninda soru tiirlerinin ¢esitliligi, quiz, anket, tartisma, veliyi siirece dahil etme gibi
birgok avantaji bulunmakta. Bu da dgrenme-6gretme ve Olgme degerlendirme siirecini saglikli
kiliyor. (OA9)

Plickers ders igerisinde kullanabilme agisindan bulunmaz bir nimet. Ciinkii ¢ok prfltik bir
uygulama, hem bigimlendirme hem de degerlendirme agisindan yogun is gérecektir. [...] (OA10)

Ogretmene zaman kazandiran giizel ve etkili yazilimlar hepsi de. Ozellikle Plickers ve Kahoot’un
aninda déniit verme 6zelligi degerlendirmeyi kolaylastiriyor. [...] Ogrenci-veli-6gretmen iigliisiinii
bir araya getirmesi agisindan faydali bir yazilim Edmodo [...] Kalabalik simiflarda 6zellikle coktan
secmeli testler icin ZipGrade ¢ok kullanisli. Daha hizli ve kolay optik okuma sagliyor. Boylece
sonuglar kisa siirede elimize ulasir. (OA16)
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Ogretmen adaylarinin yazilimlarin siirliliklarina iliskin goriislerinin analizinden ortaya cikan kodlarin
frekans degerleri Tablo 4’te yer almaktadir.

Tablo 4. Web 2.0 araglarinin sinirhiliklarma iliskin tema ve kodlar

Temalar _Kodlar fPIickers fKahoot fEdmodo fToplam
Internet gereksinimi 10 14 11 35
Altyapi Teknolojik ara¢ gereksinimi (mobil cihaz, bilgisayar, 8 15 11 34
Kaynakh tablet vb.)
Elektrik ya da internet kesintisi 1 3 - 4
QR kodun oOgrenciler tarafindan tutulusundan 6 ) ) 6
kaynaklanan sikintilarin olmasi
Ogrenci cevaplarinin birbirinden etkilenmesi 2 3 - 5
Soru ¢esitliliginin smirl olmast 2 - - 2
Yanhmlarn 4000 desteklememesi 2 - - 2
Ozellikleri
Kaynakh Zaman alici ylelll'n’l glmas1 ' N 1 - - 1
Her smif diizeyi i¢in ayn1 oranda dikkat ¢ekici 1 ) ) 1
olmamasti
Karakter sinirmin olmasi - 4 - 4
Zor yazilim olusu - - 2 2

Not: ZipGrade yaziliminin kullanimimin simirhiliklarina 6gretmen adaylari tarafindan deginilmediginden tabloda yer
verilmemistir.

Ogretmen adaylarinin yazilimlarin smirhliklarini altyap: kaynakh ve de yazilimlarin ézelliklerinden kaynakl
olmak iizere iki boyutta degerlendirdikleri ortaya ¢ikmustir. Ogretmen adaylarmin hepsinin altyapi kaynakl
smirliliklar {izerinde durdugu tespit edilmistir. Tablo 4 incelendiginde yazilimlarin ozellikleri kaynakli tema
kapsaminda ise Plickers i¢in ‘QR kodun &grenciler tarafindan tutulusundan kaynaklanan sikintilarin olmasmin’,
Kahoot icin ‘karakter smnirmnin olmasmnmn’ ve Edmodo igin ise ‘zor yazilim olusunun’ 6gretmen adaylari
tarafindan en ¢ok belirtilen smirhliklar oldugu goriilmektedir. OA3 yazilimlarin smirhliklarma iliskin goriislerini
gergek smif ortamindaki uygulamalarindan 6rneklerle su sekilde agiklamustir:

Plickers kartlarmin 6grenciler tarafindan yanlis tutulmasi, 6grenci cevaplarinin birbirinden
etkilenmesi ve kartlarin telefonda okutulmasi internet kaynakli bazen uzun siirebiliyor. Bu da
zaman kaybina neden oluyor. Internet baglantis1 zayifladiginda da ekranda &grencilerin isimleri
¢ikmiyor, bu da smnif yonetimini zorlastiriyor. Kahoot kullanmadaki sorun da internet kaynakli.
Ayrica uygulama okulumda Kahoot’t uygularken akilli tahtadaki grup isimlerinden birine
yanliglikla elim degdi. O grup yarismadan diskalifiye oldu. Ogrenciler de bu duruma ¢ok iiziildii.
Yani programlari uygularken ¢ok dikkatli olmak gerekiyor. (OA3)

3.3. Ders Planlarinda Yer Alan Web 2.0 Araclarina iliskin Bulgular

Hizmet-oncesi egitim kapsaminda 6gretmen adaylari her bir yazilim igin etkinlikler hazirlamig (sirasiyla
Plickers, Kahoot, Edmodo ve ZipGrade’e yonelik) ve bu etkinlikleri hem derslerde hem de gergek sinif
ortaminda uygulamislardir. Ayrica, bu uygulamalar sonrasinda da 6grendikleri yazilimlar1 kullanarak ders
planlar1 hazirlamiglar, hazirladiklar1 ders planlarini ders kapsaminda sunmuslar ve akranlariyla tartismislar,
sonrasinda da ortaokullarda uygulamalarmi gergeklestirmislerdir. Ogretmen adaylarmin gergek smif ortaminda
gergeklestirecekleri uygulamalar i¢in hazirlamis olduklari ders planlari igerigin yami sira, Web 2.0 araglarmin
dersin hangi asamalarinda ve hangi yazilimlar kullanarak islendigi gz oniinde bulundurularak incelenmistir.
Katilimcilarin ders siireglerinde kullandiklart Web 2.0 araglarina iligkin tablo asagida yer almaktadir.

Web 2.0 Araclari Kullanimi
20

15

10

o Hm B II [

Giris Ogrenme-Ogretme  Olcme-Degerlendirme

52}

N Kahoot M Plickers Edmodo M ZipGrade

Grafik 1. Ders planlarinda yer alan Web 2.0 araglar1
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Hizmet-6ncesi egitim kapsaminda hazirlanan ders planlarinda dersin giris agamasinda, 6grenme-6gretme ile
Olgme-degerlendirme siireglerinin her birinde 6l¢gme-degerlendirme amaciyla farkli yazilimlarin kullanildig:
tespit edilmistir. Nitekim 6gretmen adaylarinin biiyiikk ¢ogunlugunun siklikla bu yazilimlarin dersin biitiin
asamalarinda kullanilabilecegini de vurgulamis olmalari ¢aligmanin dikkat ¢eken bulgularindan biri olmustur.

Calismanin dikkat ¢eken bulgularmdan bir digeri de 6gretmen adaylarinin ders planlarinda kendilerinden
kullanmalar1 beklenen hizmet-6ncesi egitim kapsamindaki Web 2.0 araglarinin yani sira daha énceden 6grenmis
olduklar1 GeoGebra, Beyaz Pano ve Powtoon yazilimlarini da ders planlarina dlgme-degerlendirme amaciyla
entegre etmis olmalaridir. Sekil 4’te OA7’nin ders planinda kullanmis oldugu yazilimlardan 6rnek kesitler
verilmistir.

Sekil 4. OA7’nin ders planinda kullanmis oldugu yazilimlardan &rnek kesitler

OA7’nin altnc1 sinif seviyesi ‘sivi 6lgme birimlerini tamir ve birbirine déniistiiriir’ kazanimma yonelik
olarak hazirladig: ders planinda Kahoot, Powtoon, Edmodo, Beyaz Pano ve ZipGrade yazilimlar1 kullanilmistur.
OA7 dgrenme-ogretme siirecinde Kahoot, Powtoon ve Edmodo yazilimlarim kullanmis; 6lgme-degerlendirme
stirecinde ise Beyaz Pano’dan giinlilk yasamla ilgili kazanimu iligskilendirmesine yonelik arastirma ve tartigma
O0devi, Edmodo’dan islenen derse yonelik degerlendirme anketi uygulamis olup, ayrica ZipGrade’den
yararlanmustir.

3.4. Hizmet-Oncesi Egitimin Degerlendirilmesine iliskin Goriisler

Uygulama sonunda Ogretmen adaylarindan almis olduklari hizmet-6ncesi egitimi degerlendirmeleri
istenmistir. Verilen egitim ile ilgili goriislerin verilerinin analizi sonucu O6gretmen adaylarinin hepsi aldiklar1
hizmet-6ncesi egitimin mesleki gelisimlerine Ve teknoloji kullanim yeterliklerine olumlu katkilar sagladigini
belirtmislerdir. OA18’in konu ile ilgili diisiincelerine asagida yer verilmistir.

Bu donem pek ¢ok yazilim o6grendim. Bu yazilimlar 6grencilerin derse ilgisini g¢ekmek,
o6grenmelerini kolaylastirmak ve degerlendirme siirecini etkili kilmak igin kullanigl yazilimlardi
Sadece ders sonunda degil, basinda ve 6grenme siirecinde de kullanighi yazilimlardi. Bu anlamda
ogrendigim yazilimlar mesleki gelisimim i¢in ¢ok faydali oldu. (OA18)

Diger dgretmen adaylarindan farkli olarak OA12 kendinde gozlemledigi olumlu yondeki degisime sasirmis
oldugunu su sekilde agiklamistir:

Teknolojiyle bu kadar uyumlu bir 6gretmen olacagimi diistinmemistim, kendime sasirdim. Sabit
diisincelerimden kurtulmama ve daha yeniliklere acik bir dgretmen olmami sagladigin
distiniiyorum. Kendimi gelistirmemde katki sagladigini ve daha verimli oldugunu diisiiniiyorum.
(0A12)

Ogretmen adaylar1 teorik bilgileri uygulamaya doniistiiriilebilecek ortamlarm saglanmasinm, diger bir
ifadeyle hem derslerde hem de gercek sinif ortamlarinda gerceklestirmis olduklart uygulamalarin hizmet-6ncesi
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egitim siirecini daha da etkili hale getirdiginin {izerinde durmuslardir. Ogretmen adaylarmin bu konudaki
gorisleri agagida sunulmustur.

Egitimin 6nce teorik, sonra hem derslerde hem de staj okullarimizda uygulama yapmamiz seklinde olmasi
bizim igin kalic1 ve eglenceli 6grenmeyi sagladi. (OA10)

Aldigim egitimle matematik derslerinde kullanilabilecek yazilimlar1 taniyarak, farkli Glgme-
degerlendirme yontemlerini gordiim. Ders planima entegre ederek, bazi yazilimlari da okullarda
uygulama firsat1 buldum. Bu da yazilimlarin olumlu ydnlerini ve smirliliklarmi gérmem agisindan
gercekci gdriis kazanmamu sagladi. Ogretmenlik hayatimda hangi yazilimlarm ne sekilde
kullanilabilecegini 6grenerek teknoloji adina kendimi gelistirme firsat buldum. (OA23)

Ogretmen adaylarina hizmet-6ncesi egitimin olumsuzluklarina yonelik goriisleri soruldugunda ise
katilimcilardan higbirinin egitime iliskin olumsuzluktan bahsetmedigi goriilmiistiir. Ancak {i¢ dgretmen aday1
(0A6, OA12 ve OA22) hazirlanma asamasinin emek ve zaman istemesinin biraz yorucu buldugunu belirtmistir.
Ogretmen adaylar1 goriislerini su sekilde ifade etmislerdir:

Zaman ve emek alic1 bir uygulama oldugundan yoruldum. (OA6)
Siireg icerisinde hazirlik kismi biraz ugrastiricrydr. (OA12)

Hizmet-6ncesi egitime yonelik olumsuzluk degil de uygulamalardan 6nce yaptigim hazirhklarin
biraz zaman alic1 oldugunu disiinityorum. (OA22)

Ogretmen adaylarma son olarak gelecekteki Ogretimlerinde bu yazilimlari tercih edip etmeyecekleri
soruldugunda yalnizca OA6 zaman alacagmi diisiindiigiinden dolay1 bazen kullanacagini belirtmistir. Diger
katilimcilar ise ileri meslek hayatlarinda kullanmay: diisiindiiklerini ifade etmislerdir.

4. Tartisma, Sonuc ve Oneriler

Giiniimiizde teknolojinin hizli bir sekilde gelismesinin ve degismesinin sonucunda; 6gretim yazilimlarinin
nitelik ve nicelikleri artmakta, alternatifler siirekli ¢ogalmaktadir (MEB, 2009). Bu durum etkili matematik
ogretimi icin de yeni firsatlar sunmaktadir. NCTM’de (2000) de Teknoloji ilkesi matematik egitiminin alt1
ilkesinden biri olarak tanimlanmakta ve raporda 6nemi “Teknoloji matematigin ogretilmesi ve 6grenilmesi igin
onemlidir, dgretilen matematigi etkilemekte ve dgrencilerin dgrenmesini geligtirmektedir” (s. 24) seklinde
agiklanmaktadir. Ozellikle bulundugumuz yiizyilda dgrencileri motive etmenin ve dgrenmeye tesvik etmenin
yolu teknoloji ve dijital araglara olan hevesleri ile iligkili oldugundan, teknolojinin entegrasyonu etkili 6gretim
icin bir gereklilik haline gelmistir (Elmahdi ve ark., 2018). Gelisen teknoloji ile birlikte Web uygulamalari da
geligim gostermis ve 0gretimin birgok basamaginda kullanilabilir Web 2.0 araglar1 egitim teknolojisinin bir
0gesi olmustur.

Web 2.0 araclarinin matematik 6gretiminde kullanilabilecek etkili yazilimlar olduklar: diisiintilerek
gergeklestirilen bu arastirmada, oncelikle 6gretmen adaylarinin Web 2.0 araclar1 ile yapilan uygulamalarin ve
kullanilan yazilimlarin avantajlarma ve smirliliklarina yonelik goriisleri alinmistir. Arastirma sonuglarina gore
Plickers, Kahoot, Edmodo ve ZipGrade yazilimlarinin matematik 6gretiminde kullanimlarmm &gretmen ve
dgrenciye yonelik bircok avantajmin oldugu ortaya ¢ikmustir. Ogretmen acisindan avantajlarma yonelik olarak
mesleki gelisime katki, dgretime katki ve 6grenci-dgretmen-veli etkilegsimine katki olmak iizere {i¢ tema ortaya
cikmistir. Mesleki gelisime katki temas1 kapsaminda ‘0z-degerlendirme yapma firsat1 vermesi, mesleki gelisime
olumlu etkisi ve mobil teknolojilerini kullanma becerilerini gelistirme’ avantajlar1 bulunmaktadir. Benzer olarak
Beatty, Leonard, Gerace ve Dufresne (2006) de caligmalarinda SYS’nin 6gretmenlerin pedagojik beceri ve bakis
acilarin1 gelistirmelerine yardimer oldugunu ifade etmistir. Bu ¢aligmanin sonucuyla paralel olarak Ekici’nin
(2017) Edmodo uygulamasiyla sanal bir sinif ortami olusturarak 6gretmen adaylarinin fen bilgisi 6gretimi
iizerine etkisi ve Edmodo’un kullanilabilirligi hakkindaki goriislerini tespit etmeyi amacladigi ¢calismasinda da;
O0gretmen adaylari uygulama siirecinin pedogojik bilgileri iizerinde ve bilgisayar ile mobil teknolojileri kullanma
becerilerine olumlu etkisi oldugunu belirtmislerdir. Web 2.0 araglari ile gerceklestirilen derslerde etkili 6gretim
de ger¢eklesmektedir (Cankaya, Durak ve Yiinkiil, 2013; Demirkan, Zengin ve Giirisik, 2017; VandeWalle,
2016; Zengin ve ark., 2017). Ilgili caliymada da ortaya ¢ikan temalardan biri 6gretime ydnelik avantajlardir ve bu
kapsamda 6gretmen adaylar1t Web 2.0 araglariyla gergeklestirilen uygulamalarin 6gretimi kolaylastirdigmi ve
dersin verimini artirdigint belirtmiglerdir. Beatty ve arkadaglar1 (2006) SYS’nin zaman yOnetimi ve
bicimlendirici degerlendirme konusunda 6gretmene yardimei olmasinin 6ne ¢ikan avantajlari arasinda oldugunu
belirtmistir. Bu ¢alismada da benzer olarak; Web 2.0 araglari ile ger¢eklestirilen uygulamalarin dgretime katki
boyutunda iizerinde en ¢ok durulan avantajlar ‘aninda doniit alinmasi, eksik ve yanlis 6grenmelerin tespitini
kolaylagtirmas1 ve zamandan tasarruf saglamasi’ seklindedir. Ayrica alanyazmn incelendiginde yapilan
¢aligmalarda da anlik doniit (Demirkan ve ark., 2017; Elmahdi ve ark., 2018), eksik ve yanlis 6grenmelerin
tespitini kolaylastirma (Elmahdi ve ark., 2018; Freeman ve Tashner, 2015; Saracoglu ve Kocabatmaz, 2019;
Zengin ve ark., 2017) ve zamandan tasarruf etme (Al-Said, 2015; Demirkan ve ark., 2017; Zengin ve ark., 2017)

837



I Ozpwnar

iizerinde duruldugu goriilmektedir. lgili konu kapsaminda ortaya ¢ikan iiciincii tema olan dgrenci-égretmen-veli
etkilesimine katki temast kapsaminda ise “veliyi siirece dahil etmesi ve smif i¢i etkilesimi artirmast’ {izerinde en
¢ok durulan kodlar olmustur. Alanyazindaki bazi caligmalarda da Web 2.0 araglariyla islenen derslerde sinif i¢i
etkilegimin arttigina yonelik sonuglar bulunmaktadir (Saracoglu ve Kocabatmaz, 2019; Zengin ve ark., 2017).

Esneklik; 6grenme ortaminin diizenlenme big¢imleri, farkli etkinlik tiirlerine ayrilan zaman, Ogrenme
bicimleri ve 6gretilen icerik yoluyla saglanabilir. Dijital 6grenme ortami, zamani, konuyu, 6grenme yontemlerini
ve daha fazlasini segmek igin ¢ok cesitli segenekler ve firsatlar sunabilir (Eyal, 2012). Edmodo da 6grenme
ortaminda esneklik saglamakta ve Ogretmenler, 6grenciler ve veliler arasinda iletisimi kolaylastirmaktadir.
Ogrencilere grup olarak calisma firsat1 verir. Edmodo sayesinde ogretmenler ebeveynlerine gocuklarmimn
ilerlemesi hakkinda bilgi verebilir ve 6grenimlerinin gelisiminde nasil destekleyecekleri konusunda geri
bildirimde bulunabilir. Ebeveynler ayrica, basar1 saglamak igin g¢ocuklarmm &6devlerini ve devam eden
faaliyetlerini proaktif olarak izleyebilir (Lubis ve Sari, 2019; Muanifah, Widodo ve Ardiyaningrum, 2019). Bu
ozelliklerinden dolay1, arastirmanin dgretmene yonelik avantajlarma iligkin bulgular incelendiginde Edmodo’un
diger yazilimlardan farkli olarak sagladig: katkilara deginildigi tespit edilmistir. Calismada da alanyazinla paralel
olarak Ogretmen adaylarmin 6gretime katki temasi kapsammda Edmodo’un velilerin de 6grenci takibinden
sorumlu olmasindan ve dgretime esnekliklik katarak yer ve zaman smirliligini ortadan kaldirdigindan; 6grenci-
ogretmen-veli etkilesimine katki temas1 cergevesinde de veliyi slirece dahil etmesinin ve dgretmen-6grenci
iletisimini gili¢lendirmesinin {izerinde durduklar1 ortaya ¢ikmistir. Bu sonuglar goz oniinde bulundurularak
ogretmen adaylarmin Plickers, Kahoot, Edmodo ve ZipGrade yazilimlarini karsilagtirarak etkililiklerine yonelik
¢ikarimlarda bulundugu agikca goriilmektedir.

Dijital 6grenme ortamlarinda Ogrenciler neyi ve nasil 6greneceklerini, hangi kaynaklart ve Ogrenme
materyallerini kullanacaklarmi, ne zaman Ogreneceklerini ve hangi hizda, kimle &greneceklerini ve nasil
degerlendirileceklerini segebilirler (Eyal, 2012). Dijital ortamda 6grenme, Ogrencilerin yazma ve genel ifade
becerilerini gelistirmelerini ve iist diizey tartigmalara, zengin ve gilincel materyaller destekli 6grenmelerini
saglamaktadir (Bonk ve ark., 2000). ilgili galismada da dgretmen adaylar1 Web 2.0 araglar1 ile gergeklestirilen
uygulamalarin 6grencilerin duyugssal ozellikieri, 6grenmeleri ve becerileri iizerinde olumlu etkileri oldugunu
belirtmiglerdir. Duyussal ozellikler agisindan dersi sevdirmesi, ilgi ¢ekici olmasi, motivasyonu artirmasi, merak
uyandirmasi, eglenceli olmasi, zevkli olmasi, 6z-giiveni artirmasi, korkuyu engellemesi, derse heyecan katmasi
ve sorumluluk bilincini gelistirmesi; uygulamalarda kullanilan ¢esitli yazilimlar i¢in iizerinde durulan 6gretmen
aday1 gorisleridir. Giirisik’in (2018) calismasinda da 6gretmenler bu ¢alismanin sonuglari ile paralel olarak,
Plickers’in 6grenci motivasyonuna olumlu etkisi sayesinde dgrencilerin derse karsi olumlu tutum igine girdigini
ve dersi daha ¢ok sevdiklerini belirtmistir. Bununla birlikte VandeWalle (2016) ile Demirkan ve arkadaglarmin
(2017) galismalarinda teknoloji yanit sistemlerinin 6grencilerinin ilgisini ¢ektigi ve motive edici oldugu; Zengin
ve arkadaglarmm (2017) ¢alismasinda da motivasyonu artirdig1 ve dersleri eglenceli hale getirdigi sonucuna
ulasilmistir. Elmahdi ve arkadaslarmin (2018) ¢alismalarinda ise 6gretmen adaylari, 6grencilerin Plickers’1 ilk
kullanimlarinda heyecanli hissedeceklerini ifade etmislerdir. Saracoglu ve Kocabatmaz’m (2019) da 6gretmen
adaylar1 ile Kahoot ve Socrative uygulamalari esliginde gergeklestirdigi ¢alismasindan elde edilen; Kahoot
uygulamalarmin dersleri eglenceli hale getirme, bireyleri heyecanlandirma ve yiiksek puan alindiginda mutlu
etme dzelliklerinin ortaya ¢ikmasi bu ¢alismanin sonuglariyla benzer niteliktedir. Ogrenmeye katkis: boyutunda
Ogretmen adaylarmm Web 2.0 araglariyla gergeklestirilen uygulamalarin sinifin tamamiin etkin katilimmi ve
aktif 6grenmeyi saglamasi, dersi oyunlastirmasi, 6grenmeyi desteklemesi, 6z-degerlendirme yapma firsati
vermesi, basariy1 artirmasi, pekistirme yapmayi saglamasi, grup c¢alismasma firsat tanimasi, dgrenciler arasi
iletisimi giiclendirmesi ve kalict 6grenmeyi saglamasi gibi avantajlart oldugunu vurguladiklar: tespit edilmistir.
Benzer sonuglar diger ¢aligmalarda da yer almaktadir (Beatty ve ark., 2006; Demirkan ve ark.,, 2017; EImahdi ve
ark., 2018; Giirigik, 2018; Martyn, 2007; McCabe, 2006; Ningsih ve Mulyono, 2019; Saracoglu ve Kocabatmaz,
2019; VandeWalle, 2016). Eyal (2012) dijital 6grenme ortamlarmim 6grenmeyi ve 6z-diizenlemeyi tesvik eden
ortamlar oldugunu ve sunulan arastrma gorevlerinin Ogrencilerin sorumluluk duygusunu gelistirdigini
belirtmistir. Bu ¢alismada da 6gretmen adaylar1 becerilere katki temasi ¢ercevesinde uygulamalarin dgrencilerin
iletisim becerisini, arastirma becerisini, tist diizey diisiinme becerilerini ve 6z-diizenleme becerilerini gelistirmesi
iizerinde olumlu etkileri oldugunu belirtmislerdir. Ekici (2017), Zengin ve arkadaslar1 (2017) ile Saracoglu ve
Kocabatmaz’in (2019) gergeklestirdikleri ¢alismalarda da &gretmen adaylari tarafindan iletisim becerisinin
gelisimine deginmis olmalar1 ¢alismanin bu sonucuyla drtiismektedir. Ogretmen adaylarinm Web 2.0 araglari ile
gerceklestirilen uygulamalar konusundaki olumlu algilarina ragmen, bulgular 6gretmenlerin bazi olumsuzluklara
da degindiklerini gostermistir.

Web 2.0 araglari ile gergeklestirilen uygulamalarin zor ve zaman kaybina sebep oldugu yedi 6gretmen aday1
tarafindan belirtilmistir. Ancak 6gretmene yonelik avantajlar konusunda goriis bildirilirken, katilimcilarin Web
2.0 araglarinin zaman kaybina sebep olan yazilimlardan ziyade zaman kazandiran teknolojiler olduguna yonelik
goriislerinin agirlikta oldugu goriilmektedir. Ek olarak, katilimcilar tarafindan yazilimlarin kalabalik siniflarda
smif yonetimini olumsuz etkileyebilecegi ve 0gretmenlerin yazilimlar: iyi bilmemesinden kaynaklanabilecek
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olumsuzluklar olabilecegi belirtilmistir. Elde edilen bu sonuglar alanyazin ile de uyusmaktadir (Demirkan ve
ark., 2017; Gunsik, 2018; Ningsih ve Mulyono, 2019; Saracoglu ve Kocabatmaz, 2019; Zengin ve ark., 2017).

Eyal’e (2012) gore birgok Ogretmen derslerin tekrar edilmesinin 6grencilerin basarilarmi artiracagina
inanmaktadir. Ancak, aslinda degerlendirme verilerinin bilgisayarli dokiimantasyonu dgrenme i¢in ideal bir arag
niteligindedir. Dokiimantasyonun kullanimu ile veriler hizli ve kolay bir sekilde depolanir, basit ve etkili bir
yontemdir, 6gretim zamanini almaz. Ayrica etkinliklerin ve gorevlerin tekrar kullanilmasma imkan vermektedir.
Benzer olarak gergeklestirilen hizmet-oncesi egitim kapsamimdaki Web 2.0 araglarmin avantajlarma iligkin
goriislerin analizi sonucu li¢ temaya (soru hazirlama, kullamishihik ve faydalilik) ulasilmis, en ¢ok {izerinde
durulan boyutun ise kullamishilik oldugu tespit edilmistir. Ogretmen adaylarmmn vurguladiklar1 bir diger husus da
kullanilan yazilimlarm smirhiliklarina yoneliktir. Smirhiliklar kapsaminda iki tema (altyapr kaynakli ve
yazilimlarin ozellikleri kaynakly) ortaya ¢ikmustir. Ogretmen adaylarinm hepsi altyapt kaynakh olumsuzluklar
arasinda Web 2.0 araglarinin kullanimi i¢in internet ve teknolojik ara¢ (mobil cihaz, tablet vb.) gereksinimini
dile getirmislerdir. Bunun yani sira 6gretmen adaylar1 karakter smirinin olmasi (Kahoot), QR kodunun 6grenciler
tarafindan tutulusundan kaynaklanan sikimntilar (Plickers) ve zor yazilim olusu (Edmodo) gibi yazilimlarin
ozellikleri kaynakli smirliliklara da deginmislerdir. Ortaya ¢ikan bu smirliliklar alanyazinda da &gretmen ve
Ogretmen adaylar1 ile gerceklestirilen ¢aligmalarin sonuglariyla uyum gostermektedir (Demirkan ve ark., 2017;
Elmahdi ve ark., 2018; Giirisik, 2018; Ningsih ve Mulyono, 2019; Saracoglu ve Kocabatmaz, 2019; Zengin ve
ark., 2017).

Ogrenme-gretme siirecinin ayrilmaz ve biitiinleyici bir pargasi olan degerlendirme, amacima bagli olarak
egitim siirecinin basinda, siire¢ sirasinda ve sonunda yapilan dlgmelere dayanmaktadir (Atilgan, 2007). Benzer
olarak Caldwell (2007) de SYS’nin egitimin her asamasinda kullamldigmi belirtmistir. Bu ¢alijmada da
Ogretmen adaylar1 hazirlamis olduklar: ders planlarinda 6gretim siirecinin her asamasinda Web 2.0 araglarina yer
vermiglerdir. Calismanm {izerinde durulmasi gereken sonuglarindan biri de katilimcilarin ders planlarinda
kendilerinden kullanmalar1 beklenen hizmet-oncesi egitim kapsamindaki Web 2.0 araglarmna ek olarak onceki
yillarda derslerinde 6grenmis olduklar1 GeoGebra, Beyaz Pano ve Powtoon yazilimlarin1 da ders planlarina
Olgme-degerlendirme amagli entegre etmis olmalaridir. S6z konusu bu sonuglar 6gretmen adaylarmin aldiklar
egitimin uygulamaya aktarilabilme konusunda da etkili oldugunun gostergesi seklinde yorumlanabilir.
Sonrasinda ise 0gretmen adaylarindan, almis olduklari hizmet-Oncesi egitimi degerlendirmeleri istenmistir.
Ogretmen adaylar1 aldiklar1 hizmet-6ncesi egitimin mesleki gelisimlerine ve teknoloji kullanim yeterliklerine
olumlu katkilar sagladigmi belirtmislerdir. Bu sonu¢ Ekici’nin (2017) calismasmin sonuglariyla tutarlilik
gostermektedir. Ekici (2017) de Edmodo uygulamalariyla 6gretmen adaylariyla gergeklestirdigi ¢aligmasinin
sonucunda, sanal smiflar tarafindan desteklenen 6gretmen egitimi programlarinda yer alan pedagojik bilgileri
Ogreten derslerin dgretmen adaylarinin pedagojik bilgilerinin gelistirilmesine yardimei olabilecegi ve Edmodo
uygulamasinin teknolojiyi kullanma becerileri iizerinde olumlu etkilerinin oldugu ortaya ¢ikmistir.

Ogretmen egitimindeki mevcut teori ve arastirma pratik tabanli bir yaklasim gerektirmektedir (Ball ve
Cohen, 1999; Matsko ve Hammerness, 2014; National Council for Accreditation of Teacher Education [NCTE],
2010). Bu sekilde ogretmen adaylar1 6grenmis olduklar1 temel uygulamalart smif ortaminda gerceklestirme
konusunda deneyim kazanmis olacaklardir (Ball ve Forzani, 2009). Ilgili ¢alismada da 6gretmen adaylarmin
hem derslerde hem de gergek smnif ortamlarinda gergeklestirmis olduklar1 uygulamalarin hizmet-6ncesi egitim
stirecini daha da etkili hale getirdiginin {izerinde durmus olmalar1 dikkat ¢ekmistir. Elde edilen bu sonuclar
dogrultusunda 6gretmen adaylarmim matematik derslerin daha dikkat ¢ekici, eglenceli, etkili ve verimli hale
getirilmesinde Web 2.0 araglarma yonelik farkindaliklarmin gelistigi soylenebilir. Ogretmen adaylarma hizmet-
oncesi egitimin olumsuzluklarina ydnelik goriisleri soruldugunda ise katilimcilardan higbirinin egitime iliskin
herhangi bir olumsuzluktan bahsetmedigi goriilmiistir. Ogretmen adaylarma son olarak gelecekteki
Ogretimlerinde bu yazilimlar1 tercih edip etmeyecekleri soruldugunda biiyilk ¢ogunlugu ileriki meslek
hayatlarinda kullanacaklarini ifade etmistir. Bu sonuglar Demirkan ve arkadaslar1 (2017), Elmahdi ve arkadaslari
(2018) ile Saracoglu ve Kocabatmaz’in (2019) 6gretmen adaylariyla gergeklestirmis oldugu galismalarin
sonuglartyla uyum gostermektedir.

Elde edilen sonuglar g6z 6niinde bulunduruldugunda 6gretmen adaylarinin uygulama ve yazilimlar hakkinda
genel olarak olumlu goriise sahip olduklar: sdylenebilir. Alanyazinda da bu sonuca paralel sonuglar elde eden
caligmalar bulunmaktadir (Al-Said, 2015; Cankaya ve ark., 2013; Demirkan ve ark., 2017; Elmahdi ve ark.,
2018; Giirigik, 2018; Ningsih ve Mulyono, 2019; Royer, 2016; Zengin ve ark., 2017). Caligmanin sonuglar1
is1ginda, diger programlarda 6grenim gormekte olan 6gretmen adaylarinin da hizmet-6ncesinde mesleki
gelisimlerine katki saglamak amaciyla dgrencilerle yogun etkilesim igeren etkinlikler ve Web 2.0 araglarmin
tanitilip sinif icinde kullanimma yonelik uygulamalarin yapilmasi dnerilebilir. Bu sekilde 6gretmen adaylarinin
Web 2.0 araglarinin avantajlarma yonelik farkindaliklarr artirilabilir. Ayrica bu c¢aligmada kullanilan
yazilimlardan farkli olan diger Web 2.0 araglarmin da matematik dgretimindeki etkilerinin her bir yazilim igin
aragtirildigi caligmalar gerceklestirilebilir.
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