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Research Article

Matematik Egitimcilerinin Ters Yiiz Ogrenme Modeline Bakis Agilari

Makale Bilgisi Oz

DOI: 10.14812/cufej.884167 Teknolojik geli§meliar Y?ni 6grenme Yaklaslmlarmm hayatimiza girmesinde etki.Ii

olmaktadir. Ters ylz 6grenme modeli de son zamanlarda siklikla uygulanan bir
Makale Gegmisi: 6grenme modelidir. Bu calisma, ters yiz 6grenme modelini matematik dersinde
Gelis 21.02.2021 uygulamis olan matematik egitimcilerinin modele bakis agilarini arastirmayi
Duzeltme 29.09.2021 amaglanmaktadir. Bu baglamda, calismaya ters ylz 6grenme modelini matematik
Kabul 03.03.2022 dersinde uygulamis olan sekiz matematik egitmeni katiimistir. Nitel olarak tasarlanan

arastirmanin  ydntemi durum calismasidir. Orneklemi ise amacgh &6rnekleme

yontemlerinden Olglit 6rnekleme olarak belirlenmistir. Arastirma sonucunda,
matematik egitimcilerin ters yiiz 6§renme modeli tanimlarinda 6grenmenin sinif disina
tasinmasi ve teknolojik 6grenme kavramlarinin 6n plana ¢iktigl tespit edilmistir.
Matematik egitimcileri ters ylz O6grenme modelinin matematik derslerinde
kullanilabilir oldugunu ancak her konu igin uygun olmayabilecegine dair goruslerini
belirtmislerdir. Ayrica, arastirma matematik derslerinde ters yliz 6grenme modeli
kullaniimasinin olumlu taraflari ile siire¢ boyunca karsilasilabilecek zorluklar hakkinda
bilgiler sunmaktadir.

Anahtar Kelimeler:

Ters yuz 6grenme modeli,
Matematik egitimcileri,
Nitel aragtirma ¢alismasi.

Introduction

Flipped learning model (FLM) is an alternative learning model to the traditional method (Muir &
Geiger, 2016). FLM aims to use online and offline learning resources together (Jeong, 2015). In general
meaning, additional resources, student effort, and out-of-class and in-class activities are carried out in
an integrated manner in FLM (Hung, 2015). Lo and Hew (2017) define FLM as a technology-supported
pedagogical innovation, while Strayer (2012) defines it as a special-blended learning scheme. FLM differs
from other pedagogical approaches due to its structure that encourages active learning and class
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participation (Ogden, 2015). In FLM, the theoretical part of the subject is learned outside of class hours
and it is aimed to make conceptual and practical interactive learning in the classroom (Lai & Hwang,
2016; Maciejewski, 2016). In other words, students participate in the lesson by watching videos
prepared individually outside the classroom and learning based on discussion and collaboration is
carried out in the classroom with group work (Bradford et al., 2014).

In FLM, the transfer of knowledge and the part of comprehending the subject take place outside the
classroom with individual study materials (Kirmizioglu & Adigiizel, 2019). Learning outside the classroom
plays an important role for the student to have own responsibility for learning (Ogden, 2015; Gao et al.,
2019). In addition, it is a method that supports the progress and self-learning of students at their own
pace (Tawfik & Lilly, 2015). The fact that students participate in the lesson by knowing the lesson
contents can be said to be effective in the establishment of an efficient and creative class environment
(Sahin et al., 2015). Thus, students have more opportunities to do activities and discuss concepts in the
classroom (Zengin, 2017). In addition, it has been explained in the results of the study that FLM makes
positive contributions to students in terms of active participation in classes, motivation, regular study
habits, and peer communication (Bhagat et al., 2016; Clark, 2015; Muir, 2020; Song, 2020; Zengin, 2017).
However, technological inadequacies (Zengin, 2017), students not getting help while watching videos
(Lo & Hew, 2017), or students attending classes without watching videos (Carney et al.,2015; Palmer,
2015) negatively affect FLM.

There are different opinions about the contribution of FLM to the academic success of students.
While some studies show that the FLM affects mathematics course success of students positively
(Collins, 2019; Lai & Hwang, 2016; Lo & Hew, 2017; Song & Kapur, 2017; Zengin, 2017), there are studies
in the literature that state that it does not create an academic change (Clark, 2015; Wei et al., 2020).
Along with these studies, studies evaluating FLM applications in mathematics education according to the
opinions of instructors and students attract particular attention. For example, Palmer (2015) stated his
experiences with FLM in his study. The researcher remarked that the model contributes to the teaching,
learning, and knowledge of mathematical thinking of students. Lo and Hew (2017) gave place to the
opinions of instructors who implemented FLM in the application process in their study. It was stated in
the study that the model provides more opportunities than the traditional method to clarify
misunderstandings and the ability to solve problems of students. Dove and Dove (2017) researched the
opinions of pre-service mathematics teachers related to FLM. As a result of the study, it was determined
that the model positively affected the pre-service teachers' beliefs regarding mathematics learning and
teaching. Sen and Hava (2020) found that pre-service mathematics teachers had positive views on FLM,
but that the lack of lectures on teaching points and technical problems caused problems. Another study
investigating pre-service perspectives of teachers on FLM was conducted by Ford (2015). The researcher
stated that when the teachers first started to apply the model, the pre-service teachers approached the
model in a biased way and that thanks to group work, they started to discuss mathematics instead of
seeking answers to the problems. Zengin (2017) also evaluated views of students in his study. At the end
of the study, it was determined that FLM helps students to come prepared for the lesson, to love the
subject, and to get concentrated on it. In addition, the researcher emphasized that the model should be
especially careful at the preparation and planning stages. The teacher who participated in the study
conducted by Muir and Geiger (2016) stated that their FLM experience was positive. Naccarato and
Karakok (2015) interviewed 19 faculty members working in the field of mathematics education. As a
result of the study, it was determined that the advantages which FLM provides to students are working
on problems, peer communication, and feedback. However, it was pointed out in the study that it was
too early to decide whether FLM in mathematics education was an appropriate option for students'
learning.

One of the studies evaluating the views of instructors working in different fields is was conducted by
Long et al. (2017). In the study, the opinions of eight instructors who used FLM or intended to use it
were evaluated. The study provides far reaching results on how instructors perceive FLM and how to use
it effectively and efficiently. It was emphasized at the end of the study that FLM had positive as well as
negative aspects, and that both in-class and out-of-class preparation were important. Akbulut (2019), on
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the other hand, examined the views of faculty members working in different fields about the advantages
and limitations of the model and the way it was used. The study found that most of the participants had
positive evaluations of the model, but that they encountered problems in the process.

FLM is often preferred in undergraduate courses (Shi et al., 2020), while their application of K-12
level is insufficient (Akgayir & Akgayir, 2018; Kirmizioglu & Adiglizel, 2019). In the literature, there are
studies investigating the effects of FLM in primary school (Hwang & Lai, 2017; Lai & Hwang, 2016),
secondary schools (Hung et al., 2019; Wei et al., 2020) and high school (Bhagat et al., 2016; Clark, 2015;
Hung et al., 2019; Lo & Hew, 2017; Muir, 2020; Muir & Geiger, 2016; Weinhandl et al., 2020)
mathematics lessons depending on various variables. In addition, studies that examine the perspectives
of faculty members working in the field of mathematics education to FLM (Naccarato & Karakok, 2015)
are included in the literature. The fact that FLM has become more widespread in recent years has also
resulted in a greater number of discussions on the model. However, the discussions have been effective
in that they have revealed the advantages and benefits of FLM for student learning (Lai & Hwang, 2016).
Although the diversity of studies on FLM in the international literature draws attention, only a few of
these studies have examined the instructor perspectives (Long et al., 2017). As with every new teaching
model, deep studies are required to be made on the style of implementation and how it improves
learning of students (Naccarato & Karakok, 2015). Although there are studies examining the views of
mathematics instructors on FLM, it has been found that these studies are limited. This study conducted
focuses on how mathematics instructors evaluate FLM and their perspective on the model. In the
context of Turkey, there was no study examining FLM only according to the views of mathematics
instructors. Unlike other studies, this study was carried out with instructors who applied the model in
secondary and high school level mathematics lessons and is therefore thought to contribute to the
literature. This study is aims to examine the perspectives of mathematics instructors who have applied
FLM in mathematics lessons. The study looks for answers to the problem of "What are the FLM
perspectives of mathematics instructors?" within the framework of this problem, the answer to the
following sub-problems was sought.

1. How do mathematics instructors define FLM?

2. How do mathematics instructors define their in-class role in FLM?

3. What are the aspects that mathematics instructors find FLM positive?

4. What are the problems that mathematics instructors face in the FLM application process?

5. What are the views of mathematics instructors on FLM applicability in mathematics lesson?
Method

The method of qualitatively designed study was a case study. Qualitative studies allow providing in-
depth information related to the process by examining human and their natural environment activities
(Denzin & Lincoln, 2000). The aim of the case study is to provide a distinctive approach to scientific
questions (Blyukozturk et al., 2018). Case study helps deeply learning what works and what does not
(Corcoran et al., 2004).

Working Group

The sampling of the study was criterion sampling, one of the purposeful sampling methods.
Purposeful sampling is preferred when one or more specific cases that meet certain criteria and
characteristics are desired to be studied (Bliylkoztirk et al., 2018). The basic understanding of criterion
sampling is to work on cases that meet predetermined criteria (Yildirrm & Simsek, 2011). The criteria
determined for this study were conducting at least one published study on FLM, being a mathematics
instructor, and having applied the FLM in the mathematics course. In this context, 8 mathematics
instructors participated in the study. 6 of the instructors who participated in the study applied FLM in
secondary school and 2 in high school level mathematics class. 5 of the participants work as secondary
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school mathematics teachers and 3 are faculty members. Table 1 below contains demographic
information of instructors participating in the study.

Table 1.

Demographic Information of Participants

Participant  Gender Seniority Type of educator Type of school = Whether trained or

codes not

E1l Female 8-years Teachers Secondary No
E2 Male 15-years Teachers Secondary No
E3 Male 7-years Teachers Secondary No
E4 Male 7-years Teachers Secondary No
E5 Male 10-years Faculty members High No
E6 Female 15-years Faculty members High No
E7 Female 6-years Faculty members Secondary Yes
E8 Male 5-years Teachers Secondary No

The instructors who participated in the study were asked if they had received training on FLM. Only
one participant stated that he/she participated in the conference and workshop related to FLM, and all
participants stated that they have followed the literature and developments related to FLM.

Data Collection Tool

A semi-structured interview form was prepared as a data collection tool. In the preparation of
interview questions, the literature and the theoretical framework on the subject were taken into
consideration. For the interview, questions were prepared aimed at revealing the perspectives of
instructors towards FLM based on their own experience. That is because human experiences are the
focus of qualitative research (Arastaman et al., 2018). Questions are open-end. The views of two faculty
members who were experts in educational sciences and in mathematics education were consulted for
the validation and reliability study of the interview questions. In line with the evaluation of expert
opinions, the articles that were not understood or that could cause a confusion were rearranged or
removed. Below are the interview questions prepared for this study.

1. How would you describe FLM?

2. What do you say about the mathematical skills that FLM brings to students? Can you explain by
giving examples?

3. How do you evaluate your role throughout the process as a mathematics instructor who
implements this model?

4. Canyou tell us about the problems you experienced while implementing FLM?

5. What do you think are the advantages of applying FLM in mathematics courses? Can you explain
by giving examples?

6. Do you think that, under conditions of Turkey, this model has sufficient equipment and
preparation to be able to apply it in mathematics courses?

7. Do you think it is possible to ensure the continuity of this model in mathematics education? Can
you evaluate it in terms of mathematics education?

8. What is your recommendation to math teachers who want to implement the flipped class model
in math classes?

Data Collection and Analysis

First of all, the mathematics instructors who conducted research on FLM in the field of mathematics
education were sent an e-mail containing the purpose of the study and interview questions. The study
was conducted with instructors who responded positively to e-mails sent in connection with the
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principle of volunteerism and willingness. Inductive content analysis was used for analysis. In the
inductive analysis, it is tried to determine the underlying concepts and the relationships between
concepts (Yildinm & Simsek, 2011). NVivo 9 software was used to encode data and create categories.
For this purpose, after the answers of the participants were clearly encoded, the categories and sub-
categories were determined. Quotations from the responses of the participants were made for each
category. Coding was done separately by two different instructors. For reliability, the formula
"reliability=consensus/(consensus+disagreement)x100" (Miles & Huberman, 1994) was used. The
process of coding continued until an agreement was reached between the coders.

Research Ethical Procedure

In this study, all rules stated to be followed within the scope of "Directive of Higher Education
Institutions Scientific Research and Publication Ethics" were followed. Yozgat Bozok University ethics
committee approval was obtained for this study (18.11.2020 date, 15/14 decision number).

Findings
The views of the instructors who participated in the study were collected under five main headings.
FLM Definitions of Mathematics Instructors

The findings obtained as a result of the analysis showed that the concepts of learning out of the
classroom and the realization of learning with technology came to the fore in the instructors' definitions
of FLM. Table 2 below provides information on the definitions of mathematics instructors on FLM.

Table 2
FLM Definitions of Mathematics Instructors
Category Codes
Taking learning out of the classroom E1-E5-E6-E7-E8
Technological learning environment E2-E4-E5-E8
Exchanging inside and outside of the school E1-E3-E8
Student taking responsibility for learning E4-E5
Blended learning E1l
Timeless learning E3

In their FLM definitions, instructors emphasized the most learning out of the classroom and the
technological learning environment. However, one of the instructors stated that technology is not
compulsory to implement the model, and learning outside the classroom can also be achieved through
written materials. Another issue that instructors emphasized in their FLM definitions was that inside
school was replaced by outside school and that outside school was replaced by inside school. In addition
to these, it has been determined that the instructors define the FLM as students taking the
responsibility of learning, blended learning, and timeless learning.

E1.“FLM can be defined as the exchanging the school and the outside world. In other words, this
method is a blended learning model.”

E5.“FLM is a learning/teaching approach in which direct narration is transferred outside the
classroom, especially through videos, thanks to the opportunities offered by technology, and encourages
learners to take on their own learning responsibilities, and supports inquiry, discussion, social interaction,
collaborative learning and student participation.”

E7.“It is a learning model in which the student learns the theoretical part of the subject with different
tools outside the classroom before coming to the class, completes the deficiencies in the prior knowledge
first and then has the opportunity to practice the subject with group work and collective class discussion.
I can say that it is not compulsory to use technology outside the classroom...”

Classroom Roles of Mathematics Instructors
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All of the instructors participating in the study described their classroom role as a "guide".
Instructors stated that FLM creates an interactive classroom environment. Instructors describe their role
in the classroom as an observer who watches student work closely. Two of the instructors stated that
the presence of teachers in the classroom is less felt in FLM than in traditional classroom environment.
Three of the instructors stated that the teacher gets more tired and take more responsibility before and
during the process. One of the instructors said that teachers' having to prepare more activities outside
of the classroom led to more research, planning and production. An instructor stated that teachers are
exposed to more questions and student views in the classroom than in a traditional classroom.

E3.“In general, | can say that | spend guiding students. In the activities, | saw myself not as a teacher
but as an individual who helps students whenever they want.”

E7.“It is a more difficult and tiring process because the teachers receive more questions and opinions
than they normally would. These questions should be answered by convincing the student, not by saying
implicitly to the student, "do you understand" or "don't you understand?" without answering these
directly.”

Positive Opinions of Mathematics Instructors Related to FLM

In the study, the opinions of the instructors about the positive results of using FLM in mathematics
classes were obtained. The results of the analysis are grouped under two categories as the positive
contributions of FLM to students and teachers. Table 3 below provides information on the findings
obtained.

Table 3
Positive Opinions of Mathematics Instructors Related To FLM

Categories  Sub-categories Sample expressions Codes
Student Academic E4.“Students' having prior knowledge about the relevant E1-E3-
success subject before they could come to school, spending more E4-E7-
time on problem solving and practicing at school made the E8
students more successful in the relevant subject.”

Learning desire  E8.“l have observed that students asking more questions and  E1-E5-
discussing and doing research on problems increase their E7-E8
desire to learn.”

Responsibility E2.“Their sense of responsibility is developing...” E2-E4-

E6-E7-
E8

Active E4.“It was seen that students who had not actively E2-E4-

participation participated in mathematics lessons before took an active E5-E6
role in the FLM application. Almost the entire class was E7-E8
involved in active learning.”

Higher-order E7.“Students had never been in a problem situation before. E1-E3-

thinking With this model, they were left with a problem. At this point, E5-E6-
it made great contributions to problem solving skills... they E7-E8
had to solve the problem themselves. At this stage, they had
serious discussions about how they could solve the problem.

It provided nice additions to their spatial skills.”

Operating E7.“They realized that mathematics has a wide and beautiful E4-E6-

mathematics usage area in daily life. They realized that there was a very E7-E8
serious mathematics underlying in the news they read, a
paragraph they read, in a picture on social media or in a
book.”

Peer E4.“In this process, students discovered the power of working  E3-E4-

communication in groups and joint problem solving. They understood the E5-E7
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importance of peer teaching by learning the sections they did
not understand from their peers when necessary.”

Regular E8.“The students realized that they had to come to class E8

studying after studying in order to participate in the activities.”

Revision E6.“Thanks to this learning model, the student can get the E2-E6-
chance to repeat the request from time to time.” E7

Individual E2.“The timid students were able to participate in more E1-E2-

difference practices and reinforce them.” E3-E4

Respect E7.“The students who did not want to be in the same group E7
at first started to accept each other, respect the ideas, and
engage in mutual discussion.”

Self-confidence E5.“Creating a flexible and liberal learning environment E1-E3-
allows students to feel more comfortable in the classroom E4-E5-
and to express their opinions with a clear language.” E7

Positive E3.“According to the results we obtained in terms of E2-E3-

perspective to  affective skills, | can say that the method positively affects E7

mathematics the perspective of the students to the mathematics lesson.”

class

Teacher Motivation E3.“Seeing that the lessons were more enjoyable actually E3-E6-
increased my motivation.” E8

Using time E1.”“l found more time to solve high-level problems in the E1-E2-

effectively classroom setting.” E6

Identifying E6.”“You can see the points that students do not understand E2-E6

points that is in the lesson more easily than in a traditional classroom.”

not understood

Fun classroom  E6.“It feels like the teachers are background in the lesson, E3-E6

environment but the teachers have to be active all the time which create a
fun classroom environment.”

Student- E5.“By interacting more with students, you find more E5

teacher opportunity and time to support them.”

communication

Professional E8.“l feel that the thoughts of doing research, how can | give E5-E7-

development the subject better, how | can contribute to the development E8
of the student contributes to my professional development.”

Professional E4.“It is the most satisfying situation for the einstructors see E4

satisfaction

the increase in students' interest in the course and their
academic success.”

Instructors who applied FLM in mathematics lessons stated that the model increased students'
academic success, taking responsibility, active participation in the lesson and learning desire. It was
stated that the student's participation in the lesson knowing the subjects provided the student with self-
confidence. In addition to these, it was stated that FLM teaches students about peer communication
and respect for different opinions. Instructors stated that they observed the development of students in
higher-order thinking skills such as problem solving and reasoning, as they could devote more time to
activities in the classroom environment. In addition, some instructors stated that FLM enables students
to do mathematics operations. In addition to them, it was stated that FLM provides students with the
opportunity to study regularly, repeat the course whenever they want, and positively affect students
with individual differences. According to the traditional method, there were also some instructors who
said that the FLM positively affected the perspective of students on mathematics lesson.

Mathematics instructors participating in the study stated that the model provides them with
motivation, creating a fun classroom environment, and making it easy to identify incomprehensible
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points. Instructors state that they use lesson time more effectively with this model. In addition, it has
been determined that FLM contributes positively to professional development, professional satisfaction,
and student-teacher communication.

Problems Faced by Mathematics Instructors

Mathematics instructors provided information about the positive sides of the FLM as well as the
problems encountered during the implementation process. The problems faced by the instructors were
grouped under three categories. These categories are determined as the problems stemming from the
student, faced by the teacher and encountered during the application of FLM. Table 4 below provides
information on this subject.

Table 4

Problems Encountered by Mathematics Instructors

Categories Sub-categories = Sample expressions Codes
Student Not coming E6.“When students do not come to class prepared, they E1-E6-
class prepared  have trouble adapting to the class.” E7-E8
Prejudice E5.“Changing the learning approaches they have been E5
accustomed to for many years can make them restless and
uneasy.”
Technological E8.“It cannot be ignored that students who do not have E2-E3-
infrastructure technological competence have difficulties in performing EA4-E5-
tasks outside the classroom.” E8
Not taking E7.“Students are not very good at taking individual E4-E7
responsibility responsibilities.”
Finding the E6.“Some students find it difficult and boring to do what E5-E6
model difficult  they expect from the teacher.”
and boring
Failure to learn  E1.“Students may experience the trouble of not being in the E1-E4-
outside of the classroom and being with their friends while listening to the E6
classroom subject.”
Individual E3.“Students with high academic success may not give E3
difference many opportunities to other friends while solving problems.
Although this problem was solved in the future, | cannot say
that students with high levels of success are very satisfied
with the application.”

Teacher Time E1.“The biggest disadvantage is having to spend a lot of E1-E4-
time before teaching and preparing materials that can E5
control both in-class and out-of-class processes.”

Energy E5.“Creating content takes time and energy” ES
Cost E5.“Shooting quality and interesting videos takes time and E5
costs.”
Preparing E6.“However, you may have trouble finding videos of E3-E5-
content sufficient quality and quality for some subjects.” E6-E8
Pressure E5.“As a result of possible unsuccessful FLM application, E5
pressure on the teacher may occur (by the student, parent
and school administration).”
Workload E3.“Extra workload. Video and worksheets take serious E1-E3-
time to prepare.” E4-E6-
E8
In-class E7.“For example, there is a serious noise in the classroom E5-E7
difficulty during group work... Students may need to collect data in

the classroom. The instructor needs to change class
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management perception and control. Also, you are
constantly collecting a report from students and need to
constantly evaluate them. You need to give feedback.”

Process Physical E4.“The physical conditions of the classes and the number E4-E7
conditions of students are not ideal for group work.”
Being non- E4.“In addition, the implementation of this model by a E4
generality teacher causes some problems in perception of students of

the lesson.”

Instructors found that students were not prepared for the lesson, had difficulty in taking
responsibility for learning, and faced with problems in the process of applying the model when out-of-
class learning was not fully realized. In addition to these, they stated that students may face problems
such as prejudice and finding the model difficult and boring. One of the instructors stated that the
students who were academically competent were not satisfied with the model over time. The
instructors stated that they experienced difficulties arising from time, energy, cost, workload, in-
classroom, and environment. They also mentioned that content preparation has difficulties. Apart from
these, it has been determined that there may be problems due to the physical conditions and the
uncommonness of the model.

Views Mathematics Instructors on FLM Applicability

All instructors stated that the model can be applied under the conditions of Turkey. However, five of
the instructors stated that in order to apply the model, problems arising from technological
infrastructure, excessive workload for teachers, and families who think that knowledge should be
learned at school should be overcome.

E2.“The school where | applied was a very low socio-economic school. We had many difficulties, but
we made a lot of effort together with the families in the healthy execution of the application. | saw that
it can happen when you want. | think it can be applied in the developing information age, especially if we
take mobile applications in each individual into consideration.”

While three of the instructors participating in the study stated that it is possible to ensure the
continuity of FLM in mathematics education, two instructors stated that the model may not be suitable
for every subject of the mathematics lesson. These instructors state that it is necessary to choose the
subjects that the student has prior knowledge in order to apply the model in mathematics lesson. One
of the instructors said that it is more appropriate to use the model systematically. Two of the instructors
stated that it would not be possible to ensure the continuity of this model in mathematics lesson.

E7.“l don't think this can be applied to every aspect of mathematics and | don't think it is necessary...
When the student can't find solid reasons why he's learning the math subjects, your motivation drops
very quickly... If the students learn a subject for the first time and do not have prior knowledge, | would
like to teach the subject face to face. | think this may be appropriate in subjects that the theory is not too
weighted or the student has prior knowledge.”

E2.“It may not be possible to ensure continuity. Because, mathematics has a multidimensional
structure and the necessity of face to face education may arise within this structure. However, if we take
the time and place independency into consideration, this application can of course produce beneficial
results.”

Instructors recommend that mathematics teachers who want to apply the FLM in mathematics
lesson should make good preparation and planning, as well as eliminate the lack of technical tools and
equipment. Three of the instructors stated that it is necessary to inform especially students, parents and
administrators before starting the implementation in order to execute the model in a healthy way. Two
of the instructors suggest that mathematics teachers should not approach the model with prejudice. An
instructor advises mathematics teachers to be selfless and determined. One of the instructors says that
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the model should be viewed as a tool, not as a goal. Another instructor stated that it is important to get
training or to scan the literature in order to learn the theoretical foundations of FLM and how to apply it
in class. Two of the instructors emphasized that it is important to take the necessary precautions by
predicting the setbacks that may occur. “You can find a wide range of answers to the question of what
angles can | look at more? You do not have to prove the functionality of mathematics to your students
like "mathematics is very good, very valuable, used everywhere. They see this by living and experiencing.
(E7)" said one of the instructors and clearly stated why the model should be used in mathematics
lessons.

Discussion & Conclusion

In this study, the perspectives of mathematics instructors on FLM were examined. First, how the
mathematics instructors defined FLM was investigated. Song and Kapur (2017) argued that TYM has
begun to be prominent in recent years and that there is no single definition of the model. It was noticed
in the participants’ definitions of the model that concepts such as learning outside the classroom,
displacement of the school and learning environment, and technological learning environments were
given prominence. Long et al. (2017) also obtained similar results. It was revealed in their study that the
participants defined FLM as the learning and teaching model in which the subject content was removed
out of the classroom.

All of the instructors described their classroom roles as guiding the student. FLM changes the role of
the teacher to transfer knowledge. The fact that instructors describe themselves as guides and
observers in the classroom can be interpreted as experiencing a student-centered approach in the
process of applying the model. Gao et al. (2019) defines the teacher's role in this model as helping the
student to complete the information rather than transferring information directly, answering student
questions, providing the student with access to resources, and encouraging them to use the resources
correctly. The teachers’ role is no longer the direct transfer of information (Long et al., 2017). It was
determined that the instructors participating in this study defined their in-class roles and added their
out-class work to this definition. It can be said that instructors perceive both in-class and out-of-class
roles as a whole. As a different point of view, Wei et al. (2020) state that the role of the teacher in FLM
occurs when the student is self-controlled and weak. Because it is interpreted as requiring following the
students when they leave the classroom.

According to the opinions of mathematics instructors, FLM provides positive contributions to
students such as academic performance, taking responsibility, peer communication, regular work, self-
confidence, respect, and active participation. The results obtained in several studies demonstrated that
FLM in general was perceived positively (Akbulut, 2019; Gao et al., 2019; Muir & Geiger, 2016;
Naccarato & Karakok, 2015; Ogden, 2015; Sen & Hava, 2020; Tawfik & Lilly, 2015; Zengin, 2017). In
addition, one of the remarkable results of the research for the mathematics lesson was that the
instructors noted that the model provided students with the opportunity to do mathematics. Collins
(2019) and Ford (2015) states that FLM allows students to do mathematics instead of listening to
mathematics.

Instructors are of the opinion that FLM contributes positively to the higher-order thinking skills of
students. It is thought that students' participating in the lesson knowing the subjects, having the
opportunity to ask more questions, flexible learning environment, better use of the teacher's classroom
time are thought to be effective in this matter. Instructors who participated in the study of Naccarato
and Karakok (2015) also stated a similar result. It was determined that the FLM helps students improving
their higher-order thinking and metacognitive skills, and this is due to the instructor's ability to devote
more time to problem solving activities in the classroom. In this way, it was stated that students' skills
such as critical thinking and participating in discussions increased. In a traditional classroom, the student
is a passive listener, while the student is an active participant in both individual and group work in FLM
(Bradford et al., 2014). Ford (2015) stated that students learned to view mathematical problems with a
critical eye through FLM. Ogden (2015) states that the model allows students to ask more questions.
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Song (2020) states that implementing innovative such as FLM in mathematics education creates
positive effects and perceptions on students' learning mathematics. The instructors participating in this
study stated that FLM provides positive contributions for late learners or timid students, but that
students who are more successful academically may be negatively affected by the model in the process.
Maciejewski (2016) stated that students with less mathematical experience benefit more in a classroom
in which FLM is applied than a traditional class, and similarly, Bhagat et al. (2016) stated that FLM is
more beneficial for students with low performance in the mathematics course. Collins (2019) stated that
even if each student participates in group work at different levels and rates, these activities offer
students the opportunity to develop their own problem solutions.

The participants can be said to have generally had positive perspectives of FLM. However, the
problems that the instructors encountered caused disruptions in the implementation of the model. One
of the biggest obstacles in the implementation of FLM is technological deficiencies (Akbulut, 2019; Sen &
Hava, 2020; Zengin, 2017). A similar result has emerged in this study. Instructors stated that students
who do not have sufficient technological equipment have difficulties. Another factor that prevents the
implementation of the model is that students come to the lesson without preparation. Dove and Dove
(2017) emphasized that when students attend classes without watching videos and having the necessary
information for the lesson, they often fail in classroom activities. Another problem that the instructors
identified was the additional workload caused by the model, because instructors stated that they had to
prepare more activities and do research outside the classroom. Akbulut (2019) stated that the need for
preliminary preparation in the model meant extra workload for instructors. In addition, the instructors
suggested that it would be beneficial for teachers who would use the model to inform the students and
their families before starting the process, because the fact that the model was not widely used in
mathematics classes caused confusion in the students' perception of the lesson.

Naccarato and Karakok (2015) stated that it is too early to decide whether or not FLM is an
appropriate option for learning in mathematics education. Palmer (2015), on the other hand, contended
that there is no evidence of whether FLM is good or bad. Mathematics instructors participating in the
research are of the opinion that FLM can be applied in mathematics lessons, even if it is not continuous.
Instructors state that in order to use FLM in mathematics lessons, especially subjects with prior
knowledge of students should be preferred. Kirmizioglu and Adigiizel (2019) state that FLM can be
applied for every course and they say that it may not be suitable for every subject and content.

Recommendations

The instructors who participated in this study used FLM in secondary school and high school
mathematics classes. They thought that the model had both positive and negative aspects. In order for
instructors who want to use FLM in secondary and high school level mathematics lessons to apply the
model effectively and efficiently, they need to consider the positive and negative sides, and the
suggestions made. However, this study had a limited sample due to the small number of studies that
have analyzed the results of FLM implementations in mathematics in Turkey. It is important to increase
the number of relevant studies so as to learn more in relation to the model. Studies that investigate the
applicability of the model, its contributions to learning outputs, and its impacts on developing
mathematical skills, especially for mathematics education, are needed. Moreover, the instructors who
participated in the study stated that they had not been trained in FLM. Teachers should be informed
through in-service seminars in order to increase the number of such studies. Instructors will be more
informed of FLM as the number of mathematics instructors applying the model increases.
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Tiirkge Siirimui

Girig

Ters yiiz 6grenme modeli (TYOM) geleneksel égretim ydéntemine alternatif bir 6grenme modelidir
(Muir & Geiger, 2016). TYOM cevirim ici ve cevirim disi 6grenme kaynaklarinin birlikte kullaniimasini
amaclar (Jeong, 2015). Genel olarak, TYOM’nde ek kaynaklar, dgrenci cabasi, sinif disi ve sinif ici
aktiviteler entegre bir sekilde yiritilmektedir (Hung, 2015). TYOM'ni, Lo ve Hew (2017) teknolojik
destekli pedagojik bir yenilik, Strayer (2012) ise 06zel harmanlanmis 0grenme tasarimi olarak
tanimlamaktadir. TYOM aktif 6grenme ve derse katilimi tesvik eden yapisi nedeniyle diger pedagojik
yaklasimlardan ayrilmaktadir (Ogden, 2015). TYOM’'nde konunun teorik kismi ders saati disinda
ogrenilmekte, sinif iginde kavramsal ve uygulamaya yonelik etkilesimli 6grenme yapilmaktadir (Lai &
Hwang, 2016; Maciejewski, 2016). Diger bir degisle, 6grenci bireysel olarak sinif disinda hazirlanan
videolari izleyerek derse katilir, sinif ortaminda grup ¢alismasi, tartisma ve is birligine dayali 6grenme
gergeklestirilir (Bradford vd., 2014).

TYOM’nde bilgi aktarimi ve konuyu kavrama kismi bireysel calisma materyalleri ile sinif disinda
gerceklesir (Kirmizioglu & Adigiizel, 2019). Ogrenmenin sinif disinda gerceklesmesi 6grencinin kendi
6grenme sorumlulugunu tstlenmesinde 6nemli rol oynamaktadir (Ogden, 2015; Gao vd., 2019). Ayrica,
Ogrencinin kendi hizinda ilerlemesi ve kendi kendine 6grenmesini destekleyen bir yontemdir (Tawfik &
Lilly, 2015). Ogrencinin ders iceriklerini bilerek derse katilmasi verimli ve yaratici bir sinif ortaminin
olusmasinda etkili oldugu séylenebilir (Sahin vd., 2015). Boylelikle, 6grenci sinif icinde etkinlik yapma ve
kavramlari tartismak igin daha ¢ok firsat yakalayabilmektedir (Zengin, 2017). Bunun yani sira, TYOM
ogrencilere derse aktif katilim, motivasyon, diizenli ¢calisma aliskanhgi, akran iletisimi gibi olumlu katkilar
sagladigl yapilan arastirma sonuglarinda agiklanmistir (Bhagat vd., 2016; Clark, 2015; Muir, 2020; Song,
2020; Zengin, 2017). Ancak teknolojik yetersizlikler (Zengin, 2017), 6grencilerin video izlerken yardim
alamamasi (Lo & Hew, 2017) veya 6grencilerin videolar izlenmeden ders katilmasi (Carney vd., 2015;
Palmer, 2015) TYOM'ni olumsuz etkilemektedir.

TYOM’nin &grencilerin akademik basarisina katkisi hakkinda farkl gérisler bulunmaktadir. Bazi
calismalar, TYOM’nin 6grencilerin matematik ders basarilarini olumlu yénde etkiledigini (Collins, 2019;
Lai & Hwang, 2016; Lo & Hew, 2017; Song & Kapur, 2017; Zengin, 2017) gosterirken, akademik anlamda
bir degisim (Clark, 2015; Wei vd., 2020) yaratmadigini séyleyen calismalar da literatlirde yer almaktadir.
Bu calismalarin yaninda egitmen ve &grenci gériislerine gére matematik egitiminde TYOM uygulamasini
degerlendiren calismalar 6zellikle dikkat cekmektedir. Ornegin, Palmer (2015) calismasinda TYOM ile
ilgili deneyimlerini agiklamistir. Arastirmaci modelin 6gretme, 6grenme ve Ogrencilerin matematik
dustinme sekilleri hakkinda bilgi edinmesine katki sagladigini belirtmistir. Lo ve Hew (2017) yaptiklar
calismada TYOM'ni uygulayan egitmenin uygulama sirecine iliskin gérislerine yer vermistir. Calismada,
modelin 6grenci yanlis anlamalarini agiga kavusturma ve problem ¢dzmek icin geleneksel 6gretim
yontemine gore daha cok firsat tanidigi belirtmistir. Dove ve Dove (2017) matematik 6gretmen
adaylarinin  TYOM hakkindaki gériislerini arastirmistir. Arastirma sonucunda modelin  6gretmen
adaylarinin matematik 6grenme ve 6gretmeye olan inanglarini olumlu etkiledigi tespit edilmistir. Sen ve
Hava (2020) ise matematik dgretmen adaylarinin TYOM’ne olumlu baktiklarini ancak konu anlatimi
yapilmamasi ve teknik problemlerin sorun olusturdugunu tespit etmislerdir. Ogretmen adaylarinin
TYOM’ne bakis acilarini arastiran bir diger calisma Ford (2015) tarafindan gergeklestirilmistir. Arastirmaci
modeli uygulamaya ilk basladiginda 6gretmen adaylarinin modele 6n yargili yaklastiklarini grup
calismalari sayesinde zamanla problemlere cevap aramak yerine matematik tartismaya basladiklarini
belirtmistir. Zengin (2017) calismasinda 0Ogrenci goruslerini degerlendirmistir. Calisma sonunda,
TYOM’nin &grencilerin derse hazirlikli gelme, konuyu sevme ve somutlastirmalarina yardimci oldugu
belirtilmistir. Bunun yani sira, arastirmaci modelin hazirlik ve planlama asamalarinda 6zenli davranilmasi
gerektigini vurgulamistir. Muir ve Geiger'in (2016) ¢alismasina katilan dgretmen TYOM deneyimlerini
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olumlu olarak paylasmistir. Naccarato ve Karakok (2015) matematik egitimi alaninda ¢alisan 19 6gretim
Uyesi ile gorlisme gergeklestirmistir. Calisma sonucunda, modelin 6grencilere sagladigi avantajlar
problem Uzerine ¢alismak, akran iletisimi ve geri bildirim oldugu tespit edilmistir. Ancak, ¢alismada
matematik egitiminde TYOM uygulamasinin &grencilerin  6grenmesine uygun bir secenek olup
olmadigina karar vermek igin erken oldugu belirtilmistir.

Farkh alanlarda calisan egitimci gorlslerini degerlendiren calismalardan biri Long ve dig. (2017)
tarafindan yapilmistir. Calismada, TYOM kullanmis veya kullanmaya niyeti olan 8 egitimcinin gérisleri
degerlendirilmistir. Calisma egitimcilerin TYOM nasil algiladiklar, etkili ve verimli sekilde nasil
kullanilacagina iliskin genis kapsamli sonuglar sunmaktadir. Calismanin sonucunda, TYOM’nin olumlu
yonleri oldugu kadar olumsuz yonleri de bulundugu hem sinif ici hem de sinif digi hazirligin 6nemli
oldugu vurgulanmistir. Akbulut (2019) ise ¢alismasinda farkli alanlarda ¢alisan 6gretim Uyelerinin
TYOM’nin avantaj, sinirhlik ve nasil uyguladiklarina dair gérislerini incelemistir. Calisma sonucunda,
katilimcilarin biyik kisminin modele yonelik pozitif degerlendirmeleri oldugu ancak sireg iginde bazi
sorunlar ile karsilastiklari tespit edilmistir.

TYOM siklikla lisans derslerinde tercih edilmektedir (Shi vd., 2020), K-12 diizeyi uygulamalari ise
yetersizdir (Akcayir & Akcgayir, 2018; Kirmizioglu & Adiglizel, 2019). Literatirde ilkokul (Hwang & Lai,
2017; Lai & Hwang, 2016), ortaokul (Hung vd., 2019; Wei vd., 2020) ve lise (Bhagat vd., 2016; Clark,
2015; Hung vd., 2019; Lo & Hew, 2017; Muir, 2020; Muir & Geiger, 2016; Weinhandl vd., 2020)
matematik derslerinde TYOM’nin cesitli degiskenlere bagl etkilerinin arastirildigi calismalar mevcuttur.
Ayrica, matematik egitimi alaninda calisan &égretim dyelerinin TYOM yénelik bakis agilarini inceleyen
(Naccarato & Karakok, 2015) calismalar da literatiirde yer almaktadir. Son yillarda TYOM’nin giderek
yayginlasmaya baslamasi daha fazla tartisilir olmasina neden olmaktadir. Bu tartismalar TYOM’nin
avantaj ve 6grenci 6grenmesine sagladigl faydalarn ortaya c¢ikarmakta etkili olmaktadir (Lai & Hwang,
2016). Uluslararasi literatiirde TYOM (izerine yapilan ¢alismalarin gesitliligi dikkat cekmekle birlikte bu
galismalarin ¢ok az bir kisminda egitimci bakis agilari incelenmistir (Long vd., 2017). Her yeni 6gretim
modelinde oldugu gibi, modelin uygulanma tarzi ve 6grencilerin 6grenmesini nasil gelistirdigine dair
derin arastirmalarin yapilmasi gerekmektedir (Naccarato & Karakok, 2015). Matematik egitimcilerinin
TYOM yénelik gorislerini inceleyen galismalar olmasina ragmen bu arastirmalarin sinirli sayida oldugu
tespit edilmistir. Yapilan bu calisma matematik egitimcilerinin TYOM’ni nasil degerlendirdikleri ve
modele bakis agilarina odaklanmaktadir. Tiirkiye baglaminda TYOM’ni sadece matematik egitimci
goriuslerine gore inceleyen bir ¢alismaya rastlanmamustir. Bu calisma diger calismalardan farkl olarak
orta ve lise diizeyi matematik derslerinde modeli uygulamis olan egitimciler ile gergeklestirilmis ve bu
nedenle literatiire katki saglayacagi disinilmektedir. Bu arastirma, matematik dersinde TYOM’ni
uygulamis olan matematik egitimcilerinin modele bakis agilarini incelemeyi amaglamaktadir. Arastirma,
“Matematik egitimcilerinin TYOM’ne bakis agilari nasildir?” problemine cevap aramaktadir. Bu problem
cercevesinde asagidaki alt problemlere cevap aranmistir.

1. Matematik egitimcileri TYOM’ni nasil tanimlamaktadir?

2. Matematik egitimcileri TYOM’nde sinif ici rollerini nasil tanimlamaktadir?

3. Matematik egitimlerinin TYOM’nin olumlu buldugu yénleri nelerdir?

4. Matematik egitimcilerinin TYOM’ni uygulama siirecinde karsilastigi sorunlar nelerdir?

5. Matematik egitimcilerinin matematik dersinde TYOM’nin uygulanabilirligine iliskin gorisleri
nelerdir?

Yontem

Nitel olarak tasarlanan arastirmanin yoénetimi durum c¢alismasi olarak belirlenmistir. Nitel
arastirmalar, insan ve onlarin dogal ortam aktivitelerini inceleyerek siire¢ hakkinda derinlemesine bilgi
saglamaya imkan tanimaktadir (Denzin & Lincoln, 2000). Durum g¢alismasinin amaci ise bilimsel sorunlara
ayirt edici bir yaklasim sunmaktir (Blyilkoztirk vd., 2018). Durum galismasi neyin ise yarayip neyin
yaramadigini derinlemesine 6grenmeye yardimci olmayi amaglar (Corcoran vd., 2004).
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Calisma Grubu

Arastirmanin 6rneklemi amagh o6rnekleme yontemlerinden 6lgit érneklemedir. Amacgh 6rnekleme
belli 6lgit ve o6zellikleri karsilayan bir veya birden fazla 6zel durum ile galisilmak istendiginde tercih
edilmektedir (Biyikéztirk vd., 2018). Olciit 6rneklemenin temel anlayisi dnceden belirlenmis kriterleri
saglayan durumlar lizerine ¢alismaktir (Yildirrm & Simsek, 2011). Bu arastirma igin belirlenen olgltler;
TYOM (izerine en az bir yayinlanmis ¢alisma yapma, matematik egitimcisi olma, TYOM’ni matematik
dersinde uygulamis olmadir. Bu baglamda ¢alismaya 8 matematik egitimcisi katilmistir. Calismaya katilan
egitimcilerin 6’si ortaokul, 2’si lise diizeyi matematik dersinde TYOM’ni uygulamistir. Katilimcilarin 5’
ortaokul matematik O6gretmeni olarak gorev yapmakta, 3’'G ogretim Ulyesidir. Asagida Tablo 1'de
arastirmaya katilan egitimcilerin demografik bilgileri yer almaktadir.

Tablo 1.
Katilimcilara Ait Demografik Bilgiler
Katilma Cinsiyet Kidem Gorev Sinif diizeyi Egitim alip-
kodlari almadigi

E1l Kadin 8yil Matematik Og. Ortaokul Hayir
E2 Erkek 15 yil Matematik Og. Ortaokul Hayir
E3 Erkek 7 yil Matematik Og. Ortaokul Hayir
E4 Erkek 7yl Matematik Og. Ortaokul Hayir
E5 Erkek 10yl Ogretim Uy. Lise Hayir
E6 Kadin 15 yil Ogretim Uy. Lise Hayir
E7 Kadin 6 sinif Ogretim Uy. Ortaokul Evet
E8 Erkek 5yil Matematik Og. Ortaokul Hayir

Arastirmaya katilan egitimcilere TYOM ile ilgili egitim alip almadiklari sorulmustur. Sadece bir
katilimct TYOM ile ilgili konferans ve atélye calismasina katildigini, katiimcilarin timi TYOM ile ilgili
literatir ve gelismeleri takip ettigini belirtmistir.

Veri Toplama Araci

Veri toplama araci olarak yari-yapilandiriimis gériisme formu hazirlanmigtir. Gértisme sorularinin
hazirlanmasinda literatlir ve konuya iliskin kuramsal ¢erceve dikkate alinmistir. Gorisme igin
egitimcilerin TYOM yénelik bakis acilarini kendi deneyimlerinden yola ¢ikarak ortaya koymalarini
amaglayan sorular hazirlanmistir. Clinkii insan deneyimleri nitel arastirmalarin odagini olusturmaktadir
(Arastaman vd., 2018). Sorular agik ugludur. Gortisme sorularinin gegerlilik ve glvenirliligini saglamak
icin egitim bilimleri ve matematik egitimi alaninda uzman olan iki 6gretim Gyesinin goérist alinmistir.
Uzman goruslerinin  degerlendirmesi dogrultusunda anlasilmayan veya kavram kargasasina yol
acabilecek olan maddeler yeniden dizenlenmis veya ¢ikarilmistir. Asagida bu arastirma igin hazirlanan
gorisme sorulari yer almaktadir.

1. TYOM'ni nasil tanimlarsiniz?

2. TYOM’nin dgrencilere kazandirdigi matematiksel beceriler hakkinda gériisleriniz nedir? Ornekler
vererek agiklayabilir misiniz?

3. Bu modeli uygulayan matematik egitimcisi olarak stire¢ boyunca roltintizi nasil degerlendirirsiniz?
4. TYOM’ni uygularken karsilastiginiz sorunlar hakkinda bilgi verebilir misiniz?

5. Matematik dersi icin TYOM’nin avantajlarinin neler oldugunu disiiniiyorsunuz? Ornekler vererek
aciklayabilir misiniz?

6. Turkiye kosullarinda bu modeli matematik derslerinde uygulayabilmek icin yeterli donanim ve
hazirliga sahip oldugumuzu distiniyor musunuz?
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7. Matematik derslerinde bu modelin strekliligini saglamak sizce mimkiin mi? Matematik egitimi
acisindan degerlendirebilir misiniz?

8. Matematik siniflarinda TYOM’ni uygulamak isteyen matematik &gretmenlerine 6nerileriniz ne
olur?

Verilerin Toplanmasi ve Analizi

Oncelikle matematik egitimi alaninda TYOM ile ilgili arastirma yapan matematik egitimcilerine
arastirmanin amaci ve goérisme sorularini iceren mail gonderilmistir. Arastirma gonullalik ve isteklilik
ilkesine bagli olarak gonderilen maille olumlu yanit veren egitmenler ile yapilmistir. Veri analizi igin
timevarimci igerik analizi kullanilmistir. Timevarimci analiz kodlama yoluyla elde edilen verilerin altinda
yatan kavram ve kavramlar arasi iliskileri belirlemeye ¢alisir (Yildirnm & Simsek, 2011). Nvivo 9 programi
verileri kodlama ve kategori olusturmak igin kullanilmistir. Bu amagla, katilimcilarin cevaplari agik olarak
kodlandiktan sonra kategori ve alt kategoriler belirlenmistir. Her kategori igin katilimcilarin
cevaplarindan alintilar yapilmistir. Kodlamalar iki farkli egitmen tarafindan ayri ayri yapilmistir.
Guvenirlilik icin “glvenirlilik=goris birligi/ (gorus birligi + gorus ayrilig) x 100” (Miles & Huberman, 1994)
formiline basvurulmustur. Kodlama egitmenler arasinda goris birligi saglanana kadar devam etmistir.

Etik Kurul Onayi

Bu calismada, "Yuksekdgretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi" kapsaminda
uyulmasi gereken tiim kurallara uyulmustur. Bu ¢alisma icin Yozgat Bozok Universitesi’nden etik kurul
onayi alinmistir (18.11.2020 tarih, 15/14 karar numarasi).

Bulgular
Arastirmaya katilan egitmenlerin goérusleri bes ana baslik altinda toplanmistir.
Matematik Egitimcilerinin TYOM Tanimlan

Analiz sonucunda elde edilen bulgular, egitimcilerin TYOM tanimlarinda sinif disi 6grenme ve
0grenmenin teknoloji ile gerceklesmesi kavramlarinin én plan ¢iktigi tespit edilmistir. Asagidaki Tablo 2
matematik egitimcilerinin TYOM tanimlari hakkinda bilgiler sunmaktadir.

Tablo 2.
Matematik Egitimcilerinin TYOM Tanimlari
Kategori Kodlar
Ogrenmenin sinif disina tasinmasi E1-E5-E6-E7-E8
Teknolojik 6grenme ortami E2-E4-E5-E8
Okul ici ile disinin yer degistirmesi E1-E3-E8
Ogrencinin 6grenme sorumlulugunu tistlenmesi E4-E5
Harmanlanmig 6grenme E1l
Zamansiz 6grenme E3

Egitimciler TYOM tanimlarinda en ¢ok 8grenmenin sinif disina tasinmasi ve teknolojik 6grenme
ortami vurgusu yapmistir. Ancak, egitmelerden biri modeli uygulamak igin teknolojinin zorunlu olmadigi,
sinif disi 6grenmenin yazili materyaller araciligiyla da gerceklesebilecegini belirtmistir. Egitimcilerin
TYOM tanimlarinda vurgulamis oldugu diger bir kavram okul ici ve disinin yer degistirmesidir. Bunlarin
yani sira egitimciler TYOM’ni 6grencinin 6grenme sorumlulugunu Gistlenmesi, harmanlanmis 6grenme ve
zamansiz 6grenme olarak tanimladiklari tespit edilmistir.

E1.“TYOM okul ile dis diinyanin yer dedistirmesi olarak tanimlanabilir. Diger dedisle harmanlanmis
6grenme modelidir.”

E5. “TYOM teknolojinin sundugu olanaklar sayesinde dogrudan anlatimin ézellikle videolar araciligiyla
sinif disina transfer edildigi, 6grenenleri kendi 6grenme sorumluluklarini iistlenmelerine tesvik eden,
sorgulama, tartisma, sosyal etkilesim, isbirlikgi 6grenme ve d&grenci katiimini destekleyen bir
6grenme/6gretme yaklasimidir.”
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E7.“Ogrencinin derse gelmeden énce sinif disinda konunun teorik kismini farkl araclar ile 6§rendigi,
sinifa geldiginde énce 6n bilgi eksikliklerini tamamladi§i daha sonra grup ¢alismasi ve sinif tartisma ile
konuyu uygulama imkéni bulundugu bir 6§renme modelidir. Ozellikle sinif disinda teknoloji
kullanilmasinin zorunlu olmadigini séyleyebilirim...”

Matematik Egitimcilerinin Sinif ici Rolleri

Arastirmaya katilan egitimcilerinin tima sinif igi rolini “rehber” olarak nitelendirmistir. Egitimciler,
TYOM’nin etkilesimli bir sinif ortami yarattigini ifade etmislerdir. Egitimciler sinif ici rollerini 6grenci
calismalarini yakindan izleyen bir gézlemci olarak nitelendirmektedir. Egitimcilerden ikisi 6gretmenin
geleneksel sinif ortamina goére TYOM’nde sinif i¢i varliginin daha az hissedildigini belirtmistir.
Egitimcilerin Ugl ise O0gretmenin slireg Oncesi ve sire¢ boyunca daha ¢ok yoruldugu, zorladigl ve
sorumluluk aldigini ifade etmistir. Egitimcilerden biri ise 6gretmenin sinif disinda daha ¢ok aktivite
hazirlamak zorunda olmasini daha fazla arastirma, planlama ve Uretim yapmasina neden oldugunu
belirtmistir. Bir egitimci ise sinif icinde geleneksel bir sinifa gére daha fazla soru ve 6grenci goérusine
maruz kaldigini ifade etmistir.

E3.“Genel itibariyle grencilere rehberlik ederek gecirdigimi s6éyleyebilirim. Etkinliklerde kendimi bir
6gretmen gibi degil, 6grencilere istediklerinde yardimci olan bir birey olarak gérdiim.”

E7.“.. daha zor ve yorucu bir siire¢ ¢iinkii 6Gretmen normalde almayacagi kadar farkli soru ve gériis
aliyor. Bunlara dogrudan cevap vermeden veya dgrenciye listii kapali yiizeysel olarak anladiniz mi? veya
anlamadiniz mi? diyerek degil. Ogrenciyi tatmin ederek onu ikna ederek bu sorulara cevap vermesi
gerekiyor.”

Matematik Egitimcilerinin TYOM’ne Yonelik Olumlu Gériisleri

Arastirmada, matematik dersinde TYOM kullaniminin olumlu sonuglarina iliskin egitimcilerin
gorisleri alinmistir. Bu sonuclar, TYOM’nin 6grenci ve dgretmene sagladigi olumlu katkilar olmak lizere
iki kategori altinda toplanmistir. Asagidaki Tablo 3 elde edilen bulgular hakkinda bilgiler sunmaktadir.

Tablo 3.

Matematik Egitimcilerinin TYOM’ne Yénelik Olumlu Gériisleri

Kategoriler  Alt kategoriler  Ornek ifadeler Kodlar
Ogrenci Akademik E4.“Ogrencilerin derse gelmeden konu hakkinda én bilgiye E1-E3-

basari sahip olmasi, derste daha fazla problem ¢ézme ve uygulama EA4-E7-
yapmaya zaman ayrilmasi, 6grencilerin ilgili konuda daha E8
basarili olmalarini sagladi.”

Ogrenme istegi  E8.“Odrencilerin daha ¢ok soru sormasi, problemler iizerine E1-E5-
tartisma ve arastirma yapmalari 6grenme isteklerini E7-E8
artirdigini gézlemledim.”

Sorumluluk E2.“Sorumluluk duygulari gelisiyor...” E2-E4-
E6-E7-
E8

Aktif katilm E4.“Ders isleyisi icinde aktif rol almalari daha fazla s6z hakki  E2-E4-

almalarini ve matematiksel ciimleler kurmalarini sagladi. E5-E6
Neredeyse sinifin tamami aktif 6grenmenin icine dahil olmus E7-E8

oldu.”
Ust diizey E7.“Ogrenciler bir problem durumuna daha 6énce hic E1-E3-
disiinme diismemislerdi. Bu modelde bir problem ile bas basa kaldilar. E5-E6-

Bu asamada, problemi nasil ¢bzebileceklerine dair ciddi E7-E8
tartismalar yasadilar. Uzamsal becerilerine glizel katkilar

saglad..”
Matematik E7.“Matematigin giinliik hayatta ¢ok genis ve giizel bir E4-E6-
yapmak kullanim alanina sahip oldugunu fark ettiler. Okuduklari E7-E8
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haber, sosyal medyada bir resimde veya bir kitabin bir
paragrafinin altinda ¢ok ciddi bir matematigin yattigini fark
ettiler.”

Akran iletisimi  E4.“Bu siirecte 6grenciler grup¢a ¢alisma ve ortak problem E3-E4-
¢6zmenin gliciinii kesfettiler. Yeri geldiginde anlamadiklari  E5-E7
kisimlari akranlarindan égrenerek akran égretiminin 6nemini
anladilar. Sorularin cevabini bulmak igin ilk olarak grup
arkadaslarindan yardim istediler.”

Dizenli E8.“Ogrenciler etkinliklere katilabilmek icin derse calisarak E8

calisma gelmeleri gerektigini fark ettiler.”

Tekrar yapma E6.“Oncelikle derste bir konuyu defalarca anlatma sansimiz  E2-E6-
olmuyor veya anlasiimayan noktalara tekrar geri E7
dénemiyorsunuz. Bu 6grenme modeli sayesinde grenci istegi
zaman tekrar yapma sansi elde edebiliyor.”

Bireysel E2.“Cekingen édrenciler daha fazla uygulamalara katilma ve E1-E2-

farklilik pekistirme imkéni bulabildi.” E3-E4

Saygl E7.“Baslarda ayni grupta olmak istemeyen d4drenciler E7
zamanla birbirlerini kabullenerek, fikirlere saygi duymayi ve
karsihikli fikir tartismasina girmeye basladilar.”

Ozgiiven E5.“Esnek ve 6zgiirliik¢ii 6grenme ortaminin olusturulmasi  E1-E3-
édgrencilerin kendisini sinifta daha rahat hissetmesine ve E4-E5-
goriislerini acik bir dille ifade etmelerine imkén saglamakta.” E7

Matematik E3.“Duyussal beceri anlaminda elde ettigimiz sonuglara gére E2-E3-

dersine olumlu  d&grencilerin ¢ok bliyiik bir kisminin matematik dersine bakis E7

bakis acisi agisini olumlu etkiledigini séyleyebilirim.”
Ogretmen Motivasyon E3.“Derslerin daha eglenceli gectigini gérmek motivasyonumu  E3-E6-
artirdi agikgasi.” E8

Zamani etkili E1.“Sinif ortaminda (st diizey problemler ¢6zmeye daha ¢ok E1-E2-

kullanma zaman bulabildim.” E6

Anlasiimayan E6.“Ogrencinin derste anlamadi§i noktalari geleneksel bir E2-E6

noktalari sinifa gére daha kolay gérebiliyorsunuz.”

belirleme

Eglenceli sinif E6.“Derste 6gretmen geri planda kaliyor hissi yaratiyor ancak  E3-E6

ortami 6gretmen siirekli aktif olmak zorunda ve edlenceli bir sinif
ortami yaratabiliyor”.

Ogrenci E5.“Ogrenciler ile daha fazla etkilesim kurarak onlara daha E5

o6gretmen fazla destek sunma imkdni ve zamani bulabiliyorsunuz.”

iletisimi

Mesleki E8.“Arastirma yapmak, konuyu daha iyi nasil verebilirim, E5-E7-

gelisim égrencinin gelismesine nasil katkida bulunabilirim diisiincesi E8
mesleki olarak gelismeme katki sagladigini hissediyorum.”

Mesleki E4.“Egitmenler icin dgrencilerin derse olan ilgi ve alakalari, E4

doyum akademik basarilarinin artmasi en tatmin edici durum.”

TYOM’ni matematik derslerinde uygulayan egitimciler modelin &grencilerin akademik basari,
sorumluluk alma, derse aktif katilim ve 8grenme isteklerini artirdigini ifade etmislerdir. Ogrencinin derse
konulari bilerek katilmasi 6grenciye &zgiiven sagladigi belirtilmistir. Bunlarin yani sira, TYOM’nin
o6grencilere akran iletisimi ve farkl fikirlere saygl duymayi 6grettigi ifade edilmistir. Egitimciler sinif
ortaminda etkinliklere daha fazla zaman ayirabildikleri icin 6grencilerin problem ¢dzme ve akil yiritme
gibi Ust diizey disiinme becerilerindeki gelisimleri gozlemlediklerini belirtmislerdir. Ayrica bazi
egitmenler TYOM’nin &grencilerin matematik yapmasina imkan sagladigini ifade etmistir. Bunlara ek
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olarak, TYOM’nin 6grencilere diizenli calisma, istedigi zaman dersi tekrar etme imkani ayrica bireysel
farkhhiklari olan o6grencileri olumlu etkiledigi belirtilmistir. Geleneksel 6gretim ydntemine gore
ogrencilerin matematik dersine bakis agisini olumlu etkiledigini sdyleyen egitimciler de olmustur.

Arastirmaya katilan matematik egitimcileri modelin kendilerine motivasyon, eglenceli bir sinif ortami
olusturabilme, anlagilmayan noktalari belirlemede kolaylk sagladigini ifade etmislerdir. Egitimciler bu
model ile ders zamanini daha etkili kullandiklarini belirtmislerdir. Ayrica TYOM’nin mesleki gelisim,
mesleki doyum ve 6grenci-6gretmen iletisimine olumlu katki sagladigi tespit edilmistir.

Matematik Egitimcilerinin Karsilagtigi Sorunlar

Egitimciler TYOM’nin olumlu taraflan oldugu kadar uygulama siirecinde karsilastiklari sorunlar
hakkinda da bilgi vermislerdir. Egiticilerin karsilastigi sorunlar g kategori altinda toplanmistir. Bu
kategoriler 6grenciden kaynaklanan, 6gretmenin karsilastigi ve uygulama sirecinde karsilasilan sorunlar
olarak belirlenmistir. Asagidaki Tablo 4, bu konu hakkinda bilgiler sunmaktadir.

Tablo 4.

Matematik Egitimcilerinin Karsilastigi Sorunlar

Kategoriler  Alt kategoriler Ornek ifadeler Kodlar

Ogrenci Derse hazir E6.“Ogrenci derse hazirlikli olarak gelmedigi zaman sinifa  E1-E6-
gelmeme adapte olmakta sikinti yasiyor.” E7-E8
On yargi E5.“Ogrenci zihinsel olarak yeni bir 6§renme yaklasimina  E5

ve yeni bir é6grenme sorumlulugunu istlenmeye hazir
olmayabilir. Uzun yillardir alismis olduklari dédrenme
yaklasimlarini degistirmek onlari huzursuz ve tedirgin

edebiliyor.”
Teknolojik alt E8.“Teknolojik yeterliligi olmayan 6grencilerin sinif disi  E2-E3-
yapl gorevleri yerine getirmekte zorlandiklari g6z ardr E4-E5-
edilmemeli.” E8
Sorumluluk E7.“Ogrenciler bireysel sorumluluklarini almak konusunda E4-E7
almama cok basaril degiller.”
Modeli zor ve E6.”“Bazi édrenciler, égretmenden bekledigini kendisinin  E5-E6
sikict bulma yapmasini zor ve sikici olarak gérebiliyor.”
Sinif digi E1. “Ogrenciler konu dinlerken sinif ortami ve arkadaslari  E1-E4-
6grenmenin ile birlikte olamamanin sikintisini yasayabiliyor.” E6

gerceklesmemesi

Bireysel farkhhk E3.“Akademik basari diizeyi yiiksek olan d&grenciler E3
problemleri ¢ézerken diger arkadaslarina ¢ok firsat
tanimayabiliyor. ilerleyen siirecte bu sorun diizelse de
basari diizeyi yiiksek olan égrencilerin uygulamadan ¢ok
fazla memnun olduklarini séyleyemem.”

Ogretmen Zaman E1.“En biiyiik dezavantaji 6gretim 6ncesinde ¢ok fazla E1-E4-
zaman harcayarak hem sinif igi hem sinif disi siiregleri  E5
kontrol edebilecek materyaller hazirlamak zorunda

kalmak.”
Enerji E5.“icerik hazirlamak zaman ve enerji gerektirir.” ES5
Maliyet E5.“Kaliteli ve ilgi gekici videolar ¢ekmek zaman alir ve E5
maliyet gerektirir.”
icerik hazirlama E6.“Videolarin se¢imi ve hazirlanmasinda ¢ok titiz olmak  E3-E5-

zorundasiniz. Ancak bazi konular igin yeterli kalite ve E6-E8
nitelikte video bulmakta sikinti yasayabiliyorsunuz.”

Baski E5.“TYOM uygulamasinin basarisiz olmasi 6Gretmen  E5
iizerinde baski olusturabilir (6grenci, veli ve okul yénetimi
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tarafindan).
is yuki E3.“Ekstra is yiikii. Video ve ¢alisma yapraklarini E1-E3-
hazirlamak ciddi zaman aliyor.” E4-E6-
E8
Sinif igi zorluk E7.“Ornegin grup calismasinda sinifta ciddi anlamda ses E5-E7
oluyor. Herkes kendi icinde tartisiyor. Ogrencilerin sinif
icinde veri toplamasi gerekebiliyor. Egitmenin sinif
yénetim algisi ve kontroliinii dedistirmesi gerekiyor.
Ayrica, 6grencilerden siirekli bir rapor topluyorsunuz
onlari sirekli degerlendirmeniz gerekiyor. Geri déniit
vermeniz gerekiyor.”
Sureg Fiziki sartlar E4.”Siniflarin ~ fiziki sartlar1 ve d&drenci sayilari grup E4-E7
calismalari icin pek ideal degil.”
Genel olmamasi E4.“Ayrica  bu modelin bir dgretmen tarafindan E4

uygulanmasi dgrencilerin  kafalarindaki ders algisinda
birtakim problemler olusmasina neden oluyor.”

Egitimciler 6grencinin derse hazirhkli gelmemesi, O6grencinin 6grenme sorumlugunu almakta
zorlanmasi, sinif disi 6grenmenin tam olarak gerceklesmemesi durumda modeli uygulamakta sorunlar ile
karsilastiklarini belirtmislerdir. Bunlara ek olarak, egitimciler 6grenciden kaynakh 6n yargi, modeli zor ve
stkict bulmak gibi problemler ile karigilabilecegini dile getirmislerdir. Egitimcilerden biri akademik
anlamda yeterli olan 0Ogrencilerin zaman igcinde modelden memnun kalmadiklarini ifade etmistir.
Egitimciler zaman, enerji, maliyet, is yukl, sinif ici ve g¢evreden kaynakh zorluklar yasadiklarini
belirtmislerdir. Ayrica igerik hazirlamanin zorluklari olduguna deginmislerdir. Bunlarin disinda fiziki
sartlar ve modelin yaygin olmamasi nedeniyle problemler yasanabilecegi belirtilen diger sorunlardir.

Egitimcilerin TYOM Uygulanabilirligine iliskin Goriisleri

Egitimcilerin tium0 Tarkiye kosullarinda modelin  uygulanabilecegini ifade etmistir. Ancak
egitimcilerden besi modelin uygulanmasi igin teknolojik alt yapi, 6gretmene fazla is yukia getirmesi,
bilginin okulda 6grenilmesi gerektigini disliinen ailelerden kaynakli sorunlari asmak gerektigini
belirtmislerdir.

E2.“Ben, sosyo-ekonomik diizey agisindan oldukga diisiik bir okulda uygulama yaptim. Birgok
sikintimiz oldu ancak uygulamanin saghkl yiiriitiilmesinde aileler ile birlikte ¢ok gayret gésterdik.
istenince olabildigini ben yasayarak gérdiim. Gelisen enformasyon cadinda ézellikle her bir bireydeki
mobil uygulamalari dikkate alirsak uygulanabilecegini diistiniiyorum.”

Arastirmaya katilan egitimcilerden Ugli TYOM’nin matematik egitiminde siirekligini saglamanin
mimkin oldugunu belirtirken, iki egitimci modelin matematik dersinin her konusu icin uygun
olmayabilecegini belirtmistir. Bu egitimciler matematik dersinde modeli uygulamak igin 6grenci 6n
bilgisinin oldugu konulari tercih etmek gerektigini ifade etmektedir. Egitimcilerden biri ise modelden
sistematik seklide yararlanmanin daha uygun olacagini soylemistir. Egitimcilerin ikisi ise matematik
dersinde bu modelin sirekliligini saglanmanin mimkiin olmayacagi yoniinde gorislerini belirtmistir.

E7.“Matematigin her konusunda uygulanabilecegini diisiinmiiyorum ve buna gerek olmadigini
diisiiniiyorum... Odrenci matematik konularini neden é§rendigine dair sadlam gerekgeler bulamadiginda
¢ok hizli motivasyonu diistiyor. Eger égrenci bir konuyu ilk defa 6greniyor ve én bilgisi yok ise o konunun
yliz ylize égretilmesinden yanayim. Teorinin ¢ok agirlikli olmadigi veya 6grenci én bilgisinin oldugu
konularda uygulanabilecegini diisiiniiyorum.”

E2.“Siirekliligi saglamak miimkiin olmayabilir. Ciinkii matematik ¢ok boyutlu bir yapiya sahip bu
yapinin icinde elbette yiiz yiize egitimin gerekliligi ortaya ¢ikabilir. Ancak zaman ve mekdn bagimsizhgini
dikkate alirsak bu uygulama elbette yararli sonuglar dogurabilir.”
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Egitimciler, TYOM’ni matematik dersinde uygulamak isteyen matematik dgretmenlerine iyi bir
hazirlik ve planlama yapmalarini ayrica teknik arag-gere¢ ve donanim eksikliklerini gidermelerini
onermektedir. Egitimcilerden Ugl modeli saglikli bir sekilde yiiritebilmek igin uygulamaya baslamadan
once ozellikle 6grenci, veli ve idarecileri bilgilendirmek gerektigini belirtmistir. Egitimcilerden ikisi ise
matematik 6gretmenlerine modele 6n yargil yaklasmamalari gerektigini 6nermektedir. Bir egitimci ise
matematik 6gretmenlerine 6zverili ve kararli olmalarini 6nermektedir. Egitimcilerden biri modele amag
olarak degil arag olarak bakmak gerektigini sdylemektedir. Bir diger egitimci ise TYOM’nin teorik
temelleri ve sinif ici nasil uygulanacagini 6grenmek igin egitim almak veya literatliri taramanin énemli
oldugunu belirtmistir. Egitimcilerden ikisi olusabilecek aksilikleri tahmin ederek gerekli 6nlemleri
almanin énemli oldugunu vurgulamistir. Egitimcilerden biri ise “Daha fazla hangi agilardan bakabilirim?
sorusuna c¢ok genis yelpazede cevap bulabiliyorsunuz. Odrencilerinize matematik ¢ok iyidir, ¢ok
degderlidir, her yerde kullanilir gibi stirekli matematigin islevselligini ispatlamak zorunda kalmiyorsunuz.
Bunu yasayarak ve deneyimleyerek goériiyorlar. (E7)” seklindeki ifadesi ile modelin neden matematik
derslerinde kullaniimasi gerektigini agik¢a ifade etmistir.

Tartisma ve Sonug

Bu arastirmada, matematik egitimcilerinin TYOM’ne bakis agilari incelenmistir. ilk olarak matematik
egitimcilerinin TYOM'ni nasil tanimladiklar arastirilmistir. Song ve Kapur (2017) TYOM’nin son yillarda
one ¢ikmaya basladigini belirterek modelin tek bir tanimi olmadigini ifade etmislerdir. Bu arastirmaya
katilan matematik egitimcilerinin TYOM tanimlarinda dgrenmenin sinif disina ¢ikmasi, okul ve 6grenme
ortaminin yer degistirmesi ve teknolojik 6grenme ortami kavramlarinin 6n plana ¢iktigi tespit edilmistir.
Benzer sonug¢ Long ve dig.'nin (2017) yapmis oldugu calismada ortaya konmustur. Arastirmacilarin
calismasina katilan egitimciler TYOM’ni konu igeriginin sinif disinda deneyimlendigi bir 6grenme ve
o6gretme modeli olarak tanimlamislardir.

Arastirmaya katilan egitimcilerin tamami sinif igi rollerini 6grenciye rehberlik etmek olarak
nitelendirmislerdir. TYOM &gretmenin bilgi aktaran roliinii degistirmektedir. Egitimcilerin kendilerini sinif
icinde rehber ve gézlemci olarak nitelendirmeleri, modeli uygulama siirecinde 6grenci merkezli yaklagimi
deneyimledikleri seklinde yorumlanabilir. Gao ve dig. (2019) 6gretmenin bu modeldeki gorevini
dogrudan bilgi aktarmak yerine 6grencinin bilgiyi tamamlamasina yardimci olmak, 6grenci sorularini
yanitlamak, 6grencinin kaynaklara ulasmasini saglamak ve kaynaklari dogru sekilde kullanmasina tesvik
etmek olarak tanimlamaktadir. Ogretmenin direk bilgi aktaran rolii ortadan kalmaktadir (Long vd., 2017).
Bu arastirmaya katilan egitimciler sinif ici rollerini tanimlarken sinif disi calismalarini da bu tanima
kattiklari tespit edilmistir. Egitimciler hem sinif i¢ci hem de sinif disi rollerini bir bltiin olarak algiladiklari
sdylenebilir. Farkli bir bakis agisi olarak, Wei ve dig. (2020) TYOM’nde &gretmenin roliini &grenci
otokontrolli zayif oldugunda ortaya c¢iktigini belirtmektedir. Clinkii, model 6grenci siniftan ¢iktiktan
sonra da 6grenciyi takip etmeyi gerektirmektedir.

Matematik egitimcilerin gorislerine gére TYOM 6grencilere akademik performans, sorumluluk alma,
akran iletisimi, dtzenli calisma, 6zgliven, saygi, aktif katilim gibi olumlu katkilar saglamaktadir. Yapilan
pek cok calismada TYOM'nin olumlu algilandigi tespit edilmistir (Akbulut, 2019; Gao vd., 2019; Muir &
Geiger, 2016; Naccarato & Karakok, 2015; Ogden, 2015; Sen & Hava, 2020; Tawfik & Lilly, 2015; Zengin,
2017). Ayrica, arastirmanin matematik dersi igin dikkat ¢ceken sonuglarindan biri, modelin 6grencilere
matematik yapma firsati tanimasidir. Benzer sekilde, Collins (2019) ve Ford (2015) TYOM &grencilere
matematik dinlemek yerine matematik yapma imkani tanidigini belirtmislerdir.

Egitimciler TYOM’nin 6grencilerin st diizey disiinme becerilerine olumlu katki sagladig
gorisindedir. Ogrencinin konulari bilerek derse katilmasi, &grencinin daha ¢ok soru sorma imkani
bulmasi, esnek 6grenme ortami, 6gretmene sinif i¢ci zamanini daha iyi kullanabilmesi konusunda
yardimci oldugu diisintilmektedir. Benzer bir sonucu Naccarato ve Karakok’lin (2015) ¢alismasina katilan
egitmenler de belirtmistir. Calismada, TYOM’nin égrencilerin Ust diizey diisiinme ve (st bilis becerilerini
gelistirmeye yardimci oldugu, bunun nedeni egitmenin sinif ortaminda problem ¢6zme etkinliklerine
daha fazla zaman ayirabilmesinden kaynaklandigi tespit edilmistir. Bu sayede, 6grencilerin elestirel
disiinme ve tartismalara katilma gibi becerilerinin arttig1 belirtilmistir. Geleneksel bir sinifta 6grenci
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pasif bir dinleyici iken TYOM hem bireysel hem de grup calismalari ile aktif katilimci konumundadir
(Bradford vd., 2014). Ford (2015) 6grencilerin matematik problemlerine elestirel bir gozle bakmasini
TYOM ile 6grendiklerini sdylenmektedir. Ogden (2015) ise modelin &grencilerin daha fazla soru sorma
firsati tanidigini belirtmektedir.

Song (2020) &grencilerin matematik 6grenmesinde TYOM gibi yenilikci uygulamalarin olumlu etki ve
algilari oldugunu séylemektedir. Bu arastirmaya katilan egitimciler TYOM’nin geg 6grenen veya gekingen
ogrenciler icin olumlu katkilar sagladigini belirtirken, akademik anlamda daha basarili olan 6grencilerin
slreg icinde modelden olumsuz ekilebilecegine deginmislerdir. Maciejewski (2016) matematik deneyimi
az olan 6grencilerin TYOM uygulanan bir sinifta geleneksel bir sinifa gére daha ¢ok faydalandigini, benzer
sekilde Bhagat ve dig. (2016) TYOM matematik dersinde diisiik performans saglayan dgrencilere daha
faydali oldugunu belirtmistir. Collins (2019) ise grup g¢alismalarina her 6grenci farkli seviye ve oranda
katilsa bile bu aktivitelerin 6grencilere kendi problem ¢dziimlerini gelistirme firsati sundugunu ifade
etmistir.

Arastirmaya katilan matematik egitimcilerinin TYOM’ne bakis acilarinin genellikle olumlu oldugu
soylenebilir. Ancak egitimcilerin karsilastigl bazi sorunlar modeli uygulama siirecinin aksamasina neden
olmaktadir. TYOM’nin uygulanmasindaki en biiyiik engellerden biri teknolojik yetersizliklerdir (Akbulut,
2019; Sen & Hava, 2020; Zengin, 2017). Benzer bir sonug bu arastirmada da ortaya gikmistir. Egitimciler
yeterli teknolojik donanima sahip olmayan 6grencilerin giicliik yasadigini belirtmistir. Ogrencilerin derse
hazirliksiz olarak gelmesi modelin uygulanmasini engelleyen bir diger etmendir. Dove ve Dove (2017)
Ogrencilerin videolari izlemeden ve ders icin gerekli bilgiye sahip olmadan derse katildiklarinda genellikle
sinif ici aktivitelerde basari saglanamadigina vurgu yapmistir. Egitimcilerin belirttigi diger bir sorun ise
modelin ekstra is yukld getirmesidir. Clinkii egitimciler sinif disinda daha ¢ok etkinlik hazirlama ve
arastirma yapmak zorunda olduklarini belirtmislerdir. Akbulut (2019) modelin 6n hazirlik gerektirmesini
egitimciler icin fazladan ig ylku yarattigini belirtmektedir. Ayrica egitimciler modeli uygulayacak olan
O0gretmenlere slrece baslamadan 6nce Ogrenci ve ailelere bilgilendirme yapmanin yararli olacagini
belirtmislerdir. Clinkii, modelin matematik derslerinde yaygin olarak kullaniimamasi 6grencilerin ders
algisinda karisikliga neden olabilecegi belirtilmigtir.

Naccarato ve Karakok (2015) matematik egitiminde TYOM’nin 6grenme icin uygun bir secenek olup
olmadigini sdylemek icin erken oldugunu belirtmistir. Palmer (2015) ise TYOM’nin iyi veya kétii olduguna
dair kanit bulunmadigini ifade etmektedir. Arastirmaya katilan matematik egitimcileri TYOM’nin
matematik derslerinde siirekli olmasa da uygulanabilecegi gorisindedir. Egitimciler matematik
derslerinde TYOM kullanmak icin 6zellikle &grenci &n bilgisinin oldugu konularin tercih edilmesi
gerektigini belirtmektedir. Kirmizioglu ve Adigiizel (2019) TYOM’nin her ders igin uygulanabilecegini
belirtirken her konu ve igerik igin uygun olmayabilecegini sdylemektedir.

Oneriler

Bu arastirmaya katilan egitimciler, TYOM’ni ortaokul ve lise matematik derslerinde uygulamislardir.
Egitimcilere gdre modelin hem olumlu hem de olumsuz yénleri bulunmaktadir. TYOM’ni ortaokul ve lise
diizeyi matematik derslerinde kullanmak isteyen egitimcilerinin modeli etkili ve verimli sekilde
uygulayabilmesi icin olumlu ve olumsuz taraflar ile sunulan 6nerileri dikkate almalari 6énerilmektedir.
Ancak bu g¢alisma sinirh bir 6rnekleme sahiptir. Bunun nedeni, Tirkiye'de matematik egitiminde modeli
arastiran calisma sayisinin az olmasindan kaynaklidir. TYOM ile ilgili daha fazla bilgi edinmek igin yapilan
arastirma sayisinin artmasi 6nemlidir. Modelin ne kadar uygulanabilir oldugu, 6grenme ciktilarina
katkilari, 6zellikle matematik egitimi icin matematiksel becerileri gelistirmesindeki etkilerinin arastirildigl
calismalara ihtiyac vardir. Ayrica arastirmaya katilan matematik egitimcileri TYOM konusunda egitim
almadiklarini belirtmislerdir. Model hakkinda 06gretmenlere hizmet i¢i seminerler dizenlenerek
bilgilendirme yapilabilir. Modeli uygulayan matematik egitimcisi sayisi arttikca model hakkinda daha
fazla bilgi sahibi olunacaktir.
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