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Abstract

In this study, the impact of activity designing experiences with Web 2.0 tools on prospective math teachers
was examined. The aim of the study was to examine the impact of activity design experiences organized
with Web 2.0 tools in the mathematics teaching course on the technological pedagogical content efficacy
of prospective teachers, their attitude towards teaching technologies, and rapid content development self-
efficacy with Web 2.0 tools. In the study, a nested mixed method was employed. In the study conducted
with 33 prospective teachers from the primary mathematics teaching department, the quantitative data
was collected using the scales “Technological Pedagogical Content Knowledge”, “Self-Sufficiency for
Web 2.0 Rapid Content Development” and “Attitude to Teaching Technologies”. Qualitative data was
collected using an interview form. Within the scope of the distance education and “Teaching numbers”
course, different Web 2.0 tools were introduced for a period of 10 weeks, and it was presented how
to create activity examples that could be used in mathematics teaching. According to the quantitative
results, the prospective mathematics teachers’self-efficacy increased for rapid content development with
Web 2.0 tools. In addition, it was observed that the “Attitude towards Teaching Technologies” scale had
a significant effect on the sub-dimensions such as believing in the use of teaching technologies in lessons,
enjoying the use of teaching technologies in lessons, and not enjoying the use of teaching technologies.
In line with the opinions of prospective mathematics teachers, it was concluded that the study raised
awareness about technology integration, enabled content production with Web 2.0 tools, and developed
positive attitudes, new knowledge, and skills about technology.

Keywords: mathematics education, teaching numbers, distance education, teaching technology, web 2.0
tools.

Introduction

Today, rapid development and changes in information and communication technologies
have affected many areas as well as educational environments which include the process of
creating, structuring, and adapting information to daily life. These rapid changes and variations
in technology and education have led teachers to think about the arrangements they need
to implement to best prepare students for the 21st century (Solomon & Schrum, 2007), and
technology integration in modern societies has become the basic need expected of teachers
(Teo, 2009). Accordingly, prospective teachers should be prepared by teacher trainers in a
way to transfer their knowledge to digital natives and the internet generation in 21st century
classrooms (Kumar & Vigil, 2011). In order for technology to be integrated in accordance with
education, teachers need to be able to integrate information and communication technologies
into their content and pedagogical knowledge without problems.

One of the factors affecting the use of technology in prospective teachers’ future
professional lives is the knowledge and skills they develop during undergraduate education
(Anthony & Clark, 2011; Niess, 2005; Ozgiin Koca, 2009). Therefore, teacher training programs
should offer prospective teachers the opportunity to develop skills, strategy and awareness
required to plan an effective education enriched with technology in their professional lives
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(Niess, 2008), and these programs should offer the opportunity to experience rich educational
experiences for prospective teachers who do not have sufficient experience in planning and
using educational technologies in teaching (Kovalik et al., 2013), although they can comfortably
use technology for social networking, communication and entertainment in their personal lives
(Niess, 2008).

Teacher trainers, who are the best predictors to combine pedagogy, self-sufficiency
and beliefs with technology in their classrooms, need to improve preliminary knowledge and
existing perceptions of prospective teachers in courses and professional development teaching
provided (Wilson et al., 2005). Web 2.0 tools, which are one of the best technologies that
can be integrated into education today, offer teachers alternative digital applications that
can enable their professional development without time and space restrictions (Dalgarno &
Lee, 2010). Yusop (2015) indicated that researchers focus on factors that influence the use
of Web 2.0 technologies by educators, and that educators’ beliefs, intentions and attitudes
towards technology are important determinants for future successful technology integration.
Accordingly, it will be useful to see the reflection of technology-assisted teachings that will
improve field knowledge, self-proficiency perception and attitudes of prospective mathematics
teachers.

Web 2.0 technologies are tools that enable individuals to create content on the web and
collaborate by eliminating geographical and temporal differences (O'reilly, 2007). Although
these technologies were not originally designed for education, they offer both collaborative
learning and individual learning opportunities for students (Hsu et al., 2014). Their use in the
classroom not only promotes structuring learning, but also expands the content of traditional
teaching and forms the bridge between theory and practice (Clark et al, 2009). Web 2.0 activates
the student by providing opportunities such as information creation, production, editing and
evaluation, and improves their self-confidence (McLoughlin & Lee, 2007). In addition, the
correct and appropriate use of these tools in education can excite and encourage students to
learn as they raise awareness of group work and improve their collaboration skills (Crook,
2012; Mason & Rennie, 2007).

Ensuring that students are willing to learn and evaluate through various activities is one
of the main characteristics of successful math teachers. Web 2.0 tools provide teachers with
significant opportunities for this. Web 2.0 tools commonly used in education include ToonyTool
(cartoon app), Popplet (concept map app), Cram (game app), Quiver (augmented reality app),
Learning Apps (various educational games app), Padlet (digital dashboard app), Toontastic
(cartoon and animation app), Storyjumper (digital story and magazine app), Prezi (presentation
app), Quizizz (evaluation app), Plickers (evaluation app) and The Math Learning Center (math
applications). These Web 2.0 tools allow teacher to input data and produce multimedia products
using text, audio, video, and graphics, limiting creativity and diversity. However, it is also very
important to check the quality of the content created with these applications. Erroneous and
low-quality content will not be effective in achieving the desired success in education.

The 5E model developed by Rodger Bybee, which is also recommended in this study,
is one of the most effective teaching models included in the constructivist approach. It consists
of five steps. These steps are Engage, Explore, Explain, Elaborate, and Evaluate, respectively.
Each step has a certain function in itself. Each step provides opportunities to help the teacher
improve learning activities and guide students through the learning process (Bybee et al., 2006).

Literature Review
Examining the field literature, there are studies aimed towards determining prospective

teachers’ opinions and intentions regarding the use of Web 2.0 tools (Bozkurt & Cilavdaroglu,
2011; Chiou, 2011; Dalim et al., 2019; Erduran, 2019; Giinbas & Yildiz, 2020; Korucu et al.,
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2015; Kul & Celik 2018; Lim & Newby, 2020; Ozcakir & Aydim, 2019; Ozpinar, 2017; Pala &
Erdem, 2015; Sadaf et al., 2012; Say & Yildirim, 2020; Virtanen & Rasi, 2017). These studies
generally focus on all prospective teachers and a single type of application in field-specific
studies, not specific to the field. For this reason, it is important to plan a pre-service training
that will contribute to the development of technological pedagogical knowledge in the field
of mathematics, which is compatible with the curriculum and will serve different purposes,
and that allows gaining experience in designing activities. Habre and Grundmeier (2007)
have indicated in their study that prospective teachers’ experiences with the use of technology
are important, and that their inadequate experience can influence their views on integrating
technology into mathematics and prevent them from becoming aware of their own potential in
a pedagogical sense. Many researchers have suggested that it is the responsibility of the teacher
training programs to gain technological experience that will enable prospective teachers to
increase their field knowledge, skills and beliefs in integrating technology into mathematics and
to understand how to use it in mathematics teaching (Agyei & Voogt, 2012; Erdogan & Sahin,
2010; Hofer & Grandgenett, 2012; Niess, 2005; Sadaf et al., 2012). Technology integration will
be needed more because distance education is continued instead of face-to-face education during
the Covid-19 pandemic, and online education will be a part of education after this process. For
this reason, it is of great importance to examine the impact of the experiences of prospective
teachers who will implement future curricula on them in developing and implementing
materials to support online education. In this context, the impact of the experience of designing
course activities using Web 2.0 tools suitable for the 5E model of prospective math teachers
on their field competencies was examined in this study. Thus, in the context of the intended
teaching, it will be revealed how the skills and perceptions of prospective math teachers to
effectively integrate technology and pedagogy are affected. This study is unique to the field
of mathematics, covers many Web 2.0 applications, and includes an experience of designing
activities in accordance with the curriculum.

Research Aim and Research Questions

The study is based on the question “Does experiencing event design using Web 2.0 tools
in accordance with model 5E have an impact on some field qualifications of prospective math
teachers?” Accordingly, the answers to the following questions were searched:

With regard to the application of mathematics teaching course activities organized with
Web 2.0 tools in accordance with the 5E model;

RQI1. What is the impact on prospective teachers’ levels of Self-Efficacy towards Web
2.0 Rapid Content Development (SEW2RCD) and its dimensions?

RQ2. What is the impact on prospective teachers’ levels on Technological Pedagogical
Content Knowledge (TPCK) and its dimensions?

RQ3. What is the impact on prospective teachers’ levels on Attitude towards Teaching
Technologies (ATT) and its dimensions?

RQ4. What is the impact on the opinions of prospective teachers?

Research Methodology
Pattern
The study was conducted using the nested mixed method, one of the mixed research
patterns. Many data types from nested mixed methods, either quantitative or qualitative, were

collected and used together sequentially or simultaneously, and they were used in a way to
support each other (Creswell, 2014). In the quantitative part, a single-group pre-test-final test
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pattern was preferred, and in the qualitative part, a case study approach was preferred. In the
fall semester of the 2020-2021 academic year, preliminary tests were first performed and then
trainings were carried out. Subsequently, the course plans prepared by the participants were
evaluated, feedbacks were made, and final tests were applied. Finally, a structured interview
was conducted.

Study Group

In the fall semester of the 2020-2021 academic year, the study was carried out with 33
prospective teachers inthe 3rd grade of the Elementary Mathematics Teaching programatapublic
university. It was accepted that prospective teachers could carry out activities within the scope
of the study and had the necessary pedagogical foundations due to the Teaching Technologies,
Teaching Principles and Methods, Mathematics Learning and Teaching Approaches, Secondary
School Mathematics Curricula, Information Technologies and Computer Aided Mathematics
Teaching courses they received in previous periods. Due to the complete interruption of face-
to-face training during the Covid-19 process, technological infrastructure deficiencies in the
targeted groups and limited number of participants in the research, the number of participants
was small. This situation is indicated in limitations section. Taking into account ethical
understanding, the names of the participants are encoded as “PT1, PT2, PT3,...”. Demographic
characteristics of participants are presented in Table 1.

Table 1
Demographic Background of the Participants

Category Frequency (f) Percent (%)

Female 29 87.9
Gender

Male 4 12.1

70-74 4 12.1

75-79 13 39.4
Academic Achievement 80-84 1 33.3

85-90 5 15.2

Computer 3 9.1
Internet Access Tool Mobile phone 30 909

It is seen from Table 1 that 87.9% of the participants are women, their academic average
is concentrated in the range of 75-79, and 90.9% access the Internet by mobile phone.

Data Collection Tools

In the collection of quantitative data, the following scales were used: the SEW2RCD
scale developed by Birisci et al. (2018) in order to establish the self-sufficiency beliefs of
prospective teachers in rapid content development with Web 2.0 tools at different stages of
the course; the Technological Pedagogical Content Knowledge (TPCK) scale developed by
Schmidt et al. (2009) in order to determine the levels of technological pedagogical content
knowledge and adapted to mathematics and Turkish by Dikkartin Ovez and Akyiiz (2013);
Attitude to Teaching Technologies (ATT) scale developed by Metin et al. (2012). The Cronbach
Alpha reliability coefficients of the scales used are 0.955 for the SEW2RCD scale, 0.91 for
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the TPCK scale and 0.949 for the ATT scale. The interview form created to collect qualitative
data was developed to describe the data obtained from quantitative data collection tools and
analysis of course plans. The interview form was prepared by a math teacher who used Web
2.0 applications in his courses, taking into account the scales used and monitoring the teaching
process. It was then examined and arranged by two field experts and finalized. The absence of
a relationship of interest with the participants, long-term interaction and return to the prepared
activities constituted an environment of trust. The data were gathered according to ethical
guidelines for qualitative and quantitative research including the informed participant consent,
guaranteed anonymity, and confidentiality.

Application

The study was carried out for 10 weeks within the scope of “Teaching Numbers” course
in the 2020-2021 academic year. Due to the Covid-19 pandemic, the subjects in “teaching
numbers” curriculum were explained by the faculty member who carried out the course during
distance education, and videos prepared by the researcher with related examples were shown
to the students at the end of the course every week. Since the courses were also recorded in the
university’s distance education system, it was also possible to monitor these courses afterwards.
In these videos, prospective teachers were presented with information about the use of 12 Web
2.0 tools that addressed different stages of mathematics teaching, how to create activities and
how to integrate them into teaching.

Data Analysis

In the study, quantitative data analysis was carried out with SPSS 20.0 packaged software.
Shapiro-Wilk test, Skewness and Q-Q graph were taken into account for the hypothesis of
normality. “Dependent t-test” was used to examine the significance of the difference between pre-
test and post-test averages. Cohen’s d formula was used for dependent t-test and the magnitude
of the effect was calculated when the difference between averages was significant. The data
obtained from the interview form was analysed by content analysis method. The reliability
formula developed by Miles and Huberman (1994) was used to determine the reliability of
the data obtained. Reliability was found to be 100% in the theme, 88.8% in categories and
subcategories, and 95% in encodings.

Research Results
Results on RQ1 are presented in Table 2.

Table 2
Prospective Teachers’ SEWZ2RCD and Sub-dimensions Dependent Sample t-test Results

SEW2RCD Scale and Sub-Dimensions n SD df t p Cohen’s d
Pretest 33 3.09 .72 32 -5321 <005 .926
SEW2RCD
Post-test 33  3.94 56 32
) Pretest 33 295 71 32 6227 <005 1.084
Preparation
Post-test 33  3.90 57 32
. Pretest 33 343 98 32 1931 >.005
Presentation
Posttest 33 381 64 32
. Pretest 33 322 83 32 4999 <.005 .870
Evaluation

Post-test 33  4.21 g1 32
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When the arithmetic averages of the SEW2RCD scale for preparation, presentation and
evaluation sub-dimensions were examined for prospective teachers before and after application,
it was seen that there was an increase. It can be seen that this increase was statistically significant
in SEW2RCD (-5.321), preparation (6.227) and evaluation (4.999), and considering the
magnitude of effect, SEW2RCD (Cohen’s ¢=0.926>0.8), preparation (Cohen’s 4=1.084>0.8)
and evaluation (Cohen’s d=0.870>0.8) had a significant effect. The increase in the subdivision
of Presentation (1.931) is not statistically significant.

Results on RQ2 are presented in Table 3.

Table 3

Prospective Teachers’ TPCK and Sub-dimensions Dependent Sample t-test Results

TPCK Scale and Sub-Dimensions n SD df t p
Pre-test 33 358 46 32 -1135 >.005
TPCK
Post-test 33 367 .38
Pre-test 33 342 62 32 649 >.005
Technology Knowledge Posttest 33 348 .60 32
, Pre-test 33 356 48 32 1081 >.005
Mathematics Knowledge
Post-test 33 3.66 53 32
Mathematics Teaching Information Pre-test 33 362 62 32 344 >.005
Post-test 33 366 53 32
, ) ) Pre-test 33 366 49 32 1348 >.005
Mathematics Teaching Technology Information
Post-test 33 380 40 32

When the arithmetic averages of prospective teachers before and after the application
of TPCK scale and sub-dimensions such as Technology Knowledge, Mathematics Knowledge,
Mathematics Teaching Information and Mathematics Teaching Technology Information were
examined, there was an increase, but this increase was not statistically significant considering

the results of the dependent sample t-test.

Results on RQ3 are presented in Table 4.
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Table 4
Prospective Teachers’ ATT and Sub-dimensions Dependent Sample t-test Results

ATT Scale and Sub-Dimensions n SD df t p Cohen’'sd

Pre-test 33 313 27 32 -1450 >.005
ATT
Posttest 33 319 .20

Believing in the Use of Teaching Pretest 33 393 57 32 2549 <005 .443
Technologies in Courses Posttest 33 415 49 32

Enjoying the Use of Teaching Technologies ~ Pré-test 33 356 .59 32 2794 <005 .486

in Courses Posttest 33 383 42 32

Distaste for the Use of Teaching Pretest 33 195 .42 32 -2791 <005 .485

Technologies Posttest 33 176 45 32

Being Reluctant to Use Teaching Pre-test 33 259 .37 32 -872  >005

Technologies Posttest 33 252 33 32

Believing in the Benefits of Teaching Pretest 33 430 .57 32 584 >.005

Technologies Posttest 33 436 065 32

When the arithmetic averages of prospective teachers before and after the application
of the ATT scale were examined, it was seen that there was an increase in the positive sub-
dimensions such as Believing in the Use of Teaching Technologies in Courses, Enjoying
the Use of Teaching Technologies in Courses and Believing in the Benefits of Teaching
Technologies, that there was a decrease in Distaste for the Use of Teaching Technologies and
Being Reluctant to Use Teaching Technologies negative sub-dimensions. It can be seen that this
change was statistically significant in Believing in the Use of Teaching Technologies in Courses
(2.549), Enjoying the Use of Teaching Technologies in Courses (2.794) and Distaste for the
Use of Teaching Technologies (2.791), and considering the magnitude of effect, Believing in
the Use of Teaching Technologies in Courses (Cohen’s d=0.443<0.5), Distaste for the Use of
Teaching Technologies (Cohen’s d=0.485<0.5) and Enjoying the Use of Teaching Technologies
in Courses (Cohen’s d=0.486<0.5) had a small effect. In ATT (-1.450), Being Reluctant to
Use Teaching Technologies (-0.872) and Believing in the Benefits of Teaching Technologies
(0.584), the change was not statistically significant.

The results of RQ4 were examined under three main themes including contributions,
difficulties encountered, and the use of Web 2.0 tools based on codes determined from prospective
teachers’ answers to the questions in the interview form related to designing course activities.
Categories, subcategories, and codes related to the “Contribution” theme are shown in Table 5.
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Table 5
Contributions of the Process of Designing Course Activities

Category Sub-Category Frequency (f)  Percent (%)
Awareness 18 26.87
Learning How to Use It 8 11.94
Technology Integration
Learning the Field of Use 1 1.49
Mathematics
Teaching Ability to Produce Content 5 7.46
Different Narration Methods 3 4.48
Pedagogical Content Research Skills 4 5.97
Knowledge
Measurement and Assessment 1 1.49
New Knowledge and Skills 8 11.94
Development
Positive Attitude 9 13.43
Technology Use
Self-confidence 6 8.96
Saving Time 4 5.97

It is seen that the most important contribution of the process of designing course activities
was awareness about technology integration, which is the subcategory of mathematics teaching.
Prospective teachers indicated that they learned the function and opportunities of integrating
technology into mathematics teaching, in which way, in which part of the course, and how often
they will use the tools they chose. For example, the answer by PT6 is given below.

PT6: “When I was preparing the lesson plan, I realized for myself. Even the word file, which we
consider the simplest and often use only for writing, has many functions and benefits for us to use
in the course. Thanks to web 2.0 tools, I have seen that I can prepare and use many fun and useful
content that I can use to enrich the course in an easy and interesting way using technology.”

In the Pedagogical Content Knowledge subcategory in the mathematics teaching category,
it was seen that the most important contribution was on research skills. Prospective teachers
have indicated that the process of designing activities provided an increase in research skills,
use of different narrative methods, and increase in knowledge of measurement and evaluation.
As an example, Prospective Teacher 1 gave the following answer:

PT1: “The contribution of these tools, which simplistically simplistic technology for education,
was that the only way to explain the course was to contribute to the course, which I could realize
with more active student participation, contrary to the familiar methods.”

In the category of the use of technology, it can be seen that the most important contribution
was in positive attitude and new knowledge and skills development. Prospective teachers stated
that they developed a positive attitude in the use of technology in the event preparation process,
gained new knowledge and skills, gained confidence, and saved time. The answer given by
PT18 is quite remarkable.
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PT18: “Ithought it was very difficult to create games and events in these programs. In fact, I loved
it so much that I created activities and games other than what I put in my lesson plan. I am going
to use it a lot in my life.”

Encodings related to the theme “Challenges Encountered” is shown in Table 6.

Table 6
Challenges of Designing Course Activities

Frequency (f) Percent (%)
5E Model Stages 3 8.33
Appropriate Narration Method 4 1111
Conceptual Knowledge and Narration 2 5.56
Time Distribution 3 8.33
Resource Discovery 2 5.56
Preparing a Question 6 16.67
Activity 12 33.33
Content Determination 2 5.56
Appropriate Web 2.0 Tool Selection 2 5.56

It is seen that the most difficult situation is in activity preparation. The answer of PT10
reflects the opinion of most prospective teachers.

PT10: “I can say that one of the points I am struggling with is the act of ‘generating activity’.
1t really forced me to think of a safe, fun and instructive activity that was educationally useful,
suitable for the functioning of the program, aimed at student achievements. I still do not feel
comfortable with some of the activities I use. I know it is hard not only for me, but for all my
friends, since our goal here is to have an event that can both have fun and teach, rather than a
random event.”

Categories and codes of the theme “Using Web 2.0 Tools” are shown in Table 7.
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Table 7
Use of Web 2.0 Tools in the Process of Designing Course Activities

Category Frequency (f) Percent (%)
LearningApps 14 13.46
ToonyTool 12 11.54
Tools Deemed Sufficient (Top 5) Quizizz 12 11.54
Toontastic 1 10.58
Cram 10 9.62
Story Jumper 5 27.78
Popplet 3 16.67
Padlet 2 1.11
Tools Deemed Insufficient (Top 5) Prezi ) nn
Plikers 2 11.11
Learning Apps 16 34.04
ToonyTool 10 21.28
Preferred Tools (Top 5) Quizizz 7 14.89
Cram 3 6.38
Toontastic 2 4.26
Introduction 7 14.29
Discovering 6 12.24
In the Implementation Process Bxplanation 6 1224
Phase Used Deepening 14 28.58
Evaluation 16 32.65
Using in Professional Life Yes 33 100

It can be seen that the tools that prospective teachers consider themselves most adequate
are Learning Apps, Toonytool and Quizizz, respectively, and the tools that prospective teachers
consider themselves insufficient are Storyjumper and Popplet, respectively. In the process
of designing course activities, the tools they consider sufficient are more than the tools they
consider themselves inadequate. At the same time, it was determined that 4 of the vehicles
deemed sufficient were tools that were not introduced to prospective teachers during the
implementation process. Learning Apps, ToonyTool and Quizizz are also the most preferred
tools for prospective teachers in the process of designing course activities, and the stages they
use most are evaluation and deepening.

Discussion

The design process of mathematics teaching course activities has had an impact on the
SEW2RCD of prospective teachers. Qualitative results obtained in line with the opinions of
prospective teachers also support this thesis. It has been determined that the tools that prospective
teachers consider themselves sufficient in the process of designing course activities are more
than the tools they consider themselves inadequate, and four of the tools deemed sufficient are
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tools that are not introduced to prospective teachers during the implementation process. Based
on this, it is possible to suggest that prospective teachers have increased their self-sufficiency
for Web 2.0 tools. When the literature is examined, there are studies that the experience of
teaching technology integration courses, content development and event preparation using Web
2.0 tools increases teachers’ self-sufficiency in learning and implementing teaching technologies
(Gursoy & Goksun, 2019; Onbasili, 2020; Overbaugh & Lu, 2008)

The design process of mathematics teaching course activities has improved all
dimensions of the SEW2RCD scale for prospective teachers, while having more impact on the
sub-dimensions of “Preparatory” and “Assessment”. In their studies with prospective classroom
and science teachers using the same scale, Gursoy and Goksun (2019) and Onbasili (2020)
suggested that the experiences of prospective teachers using Web 2.0 tools had a meaningful
effect on all dimensions of the SEW2RCD scale. Although this study’s results regarding the
sub-dimensions of “Preparation” and “Evaluation” are in line with these studies, they do not
match the results regarding the sub-dimension of “Presentation”. Considering the qualitative
results, it has been determined that prospective teachers used web 2.0 tools in the “Introduction”,
“Deepening” and “Evaluation” stages in their course plans, and this situation served the sub-
dimensions of “Preparation” and “Evaluation”. Alhassan (2017) and Ward (2015) stated that
there was a strong relationship between the use of Web 2.0 tools in classrooms and Web 2.0
tools self-proficiency beliefs. Therefore, it is expected that prospective teachers will develop
self-sufficiency at the stages where they use Web 2.0 tools more.

There has been an increase in prospective mathematics teachers’ TPCK levels and sub-
dimensions before and after application, but this increase was not statistically significant.
Analysing the studies suggesting that the processes carried out within the scope of training,
courses, projects, etc. have improved at TPCK levels of prospective teachers (Agyei & Voogt,
2012; Araujo & Gadanidis, 2020; Bhagat et al., 2017; Hardy, 2010; Koyunkaya, 2017; Kul
et al., 2019; Niess, 2005), it was observed that collaborative, active discussion environments
were provided both face-to-face and online for prospective teachers, and they were offered the
opportunity to apply in the teaching environment. The Covid-19 pandemic has restricted the
study researchers from providing all the aforementioned opportunities to prospective teachers
in this study conducted with distance education. Moreover, since pedagogy and technology can
be best organized with collaborative studies in the classroom environment (Bull et al., 2007;
Koehler & Mishra, 2007); it may be possible that a significant increase could not be achieved
in TPCK levels of prospective teachers.

Since not only scales are sufficient in measuring TPCK but it should be supported by
multiple data sources (Abbitt, 2011; Agyei & Keengwe, 2014; Lyublinskaya & Tournaki,
2015), when qualitative results are examined, it is observed that the process of designing course
activities has contributed to “awareness”, “learning the way of use”, “content reproducing”,
“new knowledge and skills development” and “self-confidence” for prospective mathematics
teachers. It can be said that prospective teachers’ gaining awareness has positively affected TPCK
levels in the process of designing mathematics activity. The ability to produce the content that
prospective teachers will apply to their lesson plans indicates that they have improved in terms
of technology integration, while their confidence in the use of technology and gaining new
knowledge and skills indicates that they have developed in terms of technology knowledge. In
this case, it can be suggested that this study is effective in the development of TPCK levels of
prospective teachers. Thompson (2007) has indicated that, thanks to the advantages of Web 2.0
tools and their useful interfaces, users can produce content without difficulty. For this reason, in
this study, ensuring that prospective teachers are aware of the mathematical activities that can
be created with Web 2.0 tools may have improved prospective teachers’ perception of being
able to produce content.
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Prospective teachers have difficulty in preparing lesson plans. Considering that
pedagogical content knowledge is defined as the ability to select and effectively organize
teaching strategies and practices specific to the subject content to be taught (Mishra & Koehler,
2000), it is seen that prospective teachers have difficulties in the pedagogical content knowledge
dimension.

Considering the entire ATT scale, this increase was not statistically significant, although
there was an increase in ATT levels when the design process of mathematics teaching course
activities and the attitude of prospective teachers towards teaching technologies were taken
into account before and after implementation. It was observed that there was an increase in
the sub-dimensions of the ATT scale that measure positive attitudes and a decrease in negative
sub-dimensions. Virtanen and Rasi (2017) also suggested that prospective teachers developed
a positive perspective on integrating Web 2.0 tools into the course by integrating Web 2.0
applications into the “Problem-Based Learning” course, aiming to reveal the experiences and
opinions of prospective teachers through case study.

Conclusion and Implications

It was concluded that the process of designing math activity with Web 2.0 tools has
an impact on prospective teachers’ SEW2RCD levels. Considering the sub-dimensions of the
SEW2RCD scale, it was found that it was not effective in the “Presentation” sub-dimension,
but it was effective on the sub-dimensions, “Preparation” and “Evaluation”. In line with the
opinions of prospective teachers, it was concluded that the tools they consider sufficient in
the process of designing course activities are more than the tools they consider inadequate.
It was concluded that prospective teachers may have high perceptions of SEW2RCD due to
the fact that prospective teachers voluntarily learn and try new Web 2.0 tools outside of those
introduced during the design process. Prospective teachers found themselves most inadequate
in presentation tools, and they were all willing to use Web 2.0 tools in their professional lives.

The design process of mathematics teaching course activities did not have a meaningful
impact on TPCK and all sub-dimensions of prospective teachers. However, prospective teachers
gained awareness about the function and opportunities of technology in mathematics teaching.
Integrating technology into mathematics teaching, prospective teachers learned how to use the
tools, in which part of the course and how often, they were able to produce content with Web
2.0 tools, they developed new knowledge, skills and a sense of self-confidence about the use
of technology. However, prospective teachers have difficulty in creating creative, engaging
and stage-appropriate activities that are suitable for the student level. At the same time, it has
been found in the study that prospective teachers have difficulty in preparing questions that
are appropriate to students’ levels, offer a variety of questions, make use of acquisitions well,
make connection between students’ preliminary information and the information they have just
learned, and determine the appropriate narrative method that will allow the subject to be better
conveyed in accordance with the students’ readiness and individual differences. In addition, the
time distribution and the 5E model are among the situations where prospective teachers have
difficulty in applying.

Considering the entire ATT scale, although the design process of mathematics teaching
course activities showed no effects on prospective teachers’ attitudes towards teaching
technologies, when sub-dimensions of this scale were examined, the belief in the use of
teaching technologies and enjoyment of the use of teaching technologies Wwere positively
affected. The arithmetic average of the entire scale and a sub-dimension measuring positive
attitude increased, although not significantly. There has been a decrease in arithmetic averages
of the sub-dimension that measures negative attitude, although not significantly. In addition,
considering prospective teachers’ average scores from the ATT scale and its sub-dimensions
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before the application, it was observed that prospective teachers used to have a moderate and
good positive attitude before the application. Therefore, this may explain why the increase after
the application is statistically significant. Considering the qualitative results, the vast majority
of prospective teachers stated that the study process contributed to the use of technology, and
they gained a positive attitude.

Since the use of technology in education is now a must with the Covid-19 pandemic
process, teachers should be given in-service training related to the use of Web 2.0 tools to prepare
for situations that may be needed such as the pandemic process, and by integrating teaching
technologies into the different curricula of faculty members working in education faculties, it
can be ensured that prospective teachers are aware of various Web 2.0 tools that serve different
purposes and achievements. In the future, including Web 2.0 tools, studies can also be carried
out on the examination of some field qualifications of prospective teachers using a blended
teaching method that combines distance education with face-to-face education, or by using
technology-assisted micro-teaching applications. Similar studies can be done comparatively
for teachers and prospective teachers. This study was carried out within the scope of "Teaching
Numbers" course. The change can also be examined within the scope of “Geometry Teaching”
course.

Limitations

This research is limited to 33 teacher candidates who studied in the third year of Primary
Mathematics Teaching at a public university in the 2020-2021 academic year and took the
course “Teaching numbers”. In addition, the teaching process is limited to a total of 10 weeks
of distance education.
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