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The COVID-19 pandemic has made distance education compulsory for all students in primary, secondary,
and higher education in Tiirkiye. This situation has brought about many changes in teaching methods,
material use, assessment and evaluation processes, and course durations. This study investigates the effects
of these changes on secondary school mathematics teachers and their experiences and difficulties adaptation
processes. This study conducted using a qualitative approach as a case study, included 75 secondary school
mathematics teachers working in Tiirkiye in the 2020-2021 academic year. The data collection process was
conducted online with a semi-structured interview form via Google Form. The obtained data were evaluated
by content analysis. According to the findings of the research, teachers tend to provide skill-based questions
as homework during the distance education process, rather than the lesson. Teachers who have negative
judgments about assessment-evaluation processes find the course durations in distance education
insufficient. Teachers who use different motivation tools in the distance education process, on the one hand,
think that the process improves them; on the other hand, they expressed their concerns in terms of
professional development. Teachers need more support and training to cope with the difficulties they face in
the distance education process. In addition, they should be supported to improve themselves in online
assessment and evaluation strategies and increase student participation.
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COVID-19 salgmi, Tirkiye'de okuldncesinden yiiksek Ogretime kadar tiim Ogrencilere uzaktan egitim
yapilmasini zorunlu kilmistir. Bu durum 6gretim metotlarinda, materyal kullaniminda, 6l¢gme-degerlendirme
siireglerinde ve ders siirelerinde bir¢ok degisikligi beraberinde getirmistir. Bu ¢alisma, bu degisikliklerin
ortaokul matematik 6gretmenleri tizerindeki etkilerini ve 6gretmenlerin adaptasyon siirecindeki deneyimlerini
ve yasadiklar1 zorluklari arastirmak i¢in yapilmistir. Durum ¢alismasi olarak nitel bir yaklasimla yiiriitilen bu
¢alismanin katilimeilari, 2020-2021 egitim-6gretim y1linda ortaokul diizeyinde farkli kurumlarda 6gretim yapan
75 matematik 6gretmenidir. Veri toplama islemi, yar1 yapilandirilmis goriisme formu ile ¢evrimigi olarak
Google Form iizerinden yapilmistir. Elde edilen veriler igerik analizi ile degerlendirilmistir. Arastirma
sonuglarina gore ogretmenler, uzaktan egitimde ders sirasinda beceri temelli sorulari kullanmaktansa 6dev
olarak vermeyi tercih etmistir. Olgme-degerlendirme siiregleri konusunda olumsuz yargilara sahip olan
ogretmenler, uzaktan egitimde ders siirelerini yetersiz bulmaktadirlar. Uzaktan egitim siirecinde farkl
motivasyon araclari kullanan 6gretmenler, bir yandan siirecin kendilerini gelistirdigini diisiiniirken 6te yandan
da mesleki gelisim anlaminda kaygilarin1 dile getirmislerdir. Ogretmenler, uzaktan egitim siirecinde
karsilastiklar1 zorluklarla basa ¢ikmak i¢in daha fazla destek ve egitime ihtiya¢ duymaktadir. Ayrica online
O0lgme ve degerlendirme stratejileri, 6grenci katilimini artirma gibi konularda kendilerini gelistirmeleri igin
desteklenmeleri gerekmektedir.
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INTRODUCTION

In the final months of 2019, Tiirkiye, like the rest of the world, was challenged to deal with the coronavirus
outbreak that originated in Wuhan, China. One of the areas significantly impacted by the COVID-19 pandemic was
education, where specific measures and restrictions necessitated radical change and transformation (Bozkurt &
Sharma, 2020; Can, 2020; Erkut, 2020; OECD, 2020; Ozer, 2020). In response to the pandemic, Tiirkiye, along
with many other countries, introduced distance learning to maintain educational continuity during periods when
face-to-face instruction was not feasible. This change posed significant challenges for students and teachers alike,
prompting a transformation in education systems and the onset of a demanding period, particularly for teachers
(Allen, Rowan, & Singh, 2020; Daniel, 2020). The shift to distance learning enforced greater reliance on
educational technologies, pushing teachers, who play a pivotal role in the education system, to adapt swiftly.

In the current era, education systems are required to proactively address adverse situations such as natural
disasters in line with technological advancements and labor market demands (UNESCO, 2015) because disasters
and epidemics can rapidly alter professional competencies, leading to the emergence of new skill areas. The World
Economic Forum’s Future of Professions Report" predicts that as technological adaptation in professional life
escalates, 50 % of all employes will need to acquire new skills by 2025. This highlights the importance of
continuous learning and skills development and emphasizes the need for individuals and organizations to embrace
lifelong learning and invest in developing the skills needed for the jobs of the future. Within the realm of education,
a new competence has emerged for teachers who lack training in DE, specifically, the ability to apply effective
pedagogical approaches that align with the demands of distance learning and perpetuate student motivation.
Knowledge, skills, and ethical values are some of the competencies expected to enable online teaching, especially
in long periods of time such as the pandemic period (Zhu & Liu, 2020).

In transformations necessitated by both natural disasters and technological advancements, it was revealed
that teachers, despite having pedagogical competence and domain knowledge, exhibit hesitation and reservation
toward distance learning due to their lack of knowledge in using technology (International Labour Organization
[ILO], 2020a). Teachers experience the stress of adapting to new technologies and designing pedagogically
appropriate use of such technologies, especially given the changes required by the pandemic in our education
system (Dong et al., 2019). Other factors exacerbating teachers’ anxiety include their lack of experience with
distance education, the pedagogical differences inherent in distance learning, students’ adaptation issues, and
challenges in assessing student achievement.

It is clear that a more flexible approach to teacher education is needed in the wake of the pandemic. The
future landscape of teaching and learning and how they will change in the post-pandemic era is currently a topic of
debate (Bakker & Wagner 2020). Therefore, it is crucial to identify the necessary changes, understand the
challenges teachers faced during the pandemic, and create a roadmap accordingly. It is no longer a choice but a
necessity to create a dynamic, flexible educational environment in the post-pandemic period by exploring the
limitations, difficulties, advantages, and disadvantages of distance education. The challenges experienced during
the COVID-19 pandemic necessitate a transformation in education, with a focus on technology. As such, training
for distance learning and digitally supported education is anticipated to become increasingly prevalent. Given that
even in the TIMSS 2019 research conducted before the pandemic, the main training need demanded by teachers
was the use of digital tools, a need that has been exacerbated by the pandemic. Therefore, it is evident that
understanding the issues faced by teachers during distance learning and planning to address their deficiencies is of
utmost importance. Teachers' perceptions and opinions of the distance learning process significantly impact its
effectiveness (Basar et al., 2019). Teachers' attitudes toward the DE process, their comfort level with technology,
and their understanding of the pedagogical strategies needed for effective online teaching can significantly
influence the overall quality and success of DE initiatives. Therefore, it is important to consider and address
teachers’ perspectives and concerns to ensure the efficiency and effectiveness of DE programs. Sharing teachers’
experiences, opinions, and attitudes is critical for taking more effective steps to eliminate the above-mentioned
problems and improve the quality of DE (Talidong & Toquero, 2020).
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Distance Education and Teacher Competence

DE is defined differently across various sources in the literature. Horzum (2003) defines DE as an
education model that uses communication technologies to facilitate student-teacher interaction, unrestricted
by time and space. This definition emphasizes the use of technology to overcome physical distance barriers
and enable distance learning experiences. Similarly, Usun (2006) considers DE as an application of
educational technology in which the source and receiver are situated in separate environments, and
communication and interaction are enabled via technical means while emphasizing individuality, flexibility,
and independence. Both definitions underline that DE involves technology-enabled communication that
transcends time and space constraints. As part of distance education, courses can be conducted either
synchronously or asynchronously. Synchronous education entails students and teachers convening at a
predetermined time, usually online, for live lessons (Fidalgo et al., 2020). Conversely, asynchronous
education involves pre-prepared content such as presentations, videos, or audio recordings, which students
can access at any convenient time when synchronous work is not possible (Watts, 2016).

DE has both advantages and disadvantages compared with traditional education. The advantages of DE
include minimizing opportunity inequality, facilitating mass education, reducing education costs, providing
students with flexibility, enriching the educational environment, promoting individual learning, and assigning
learning responsibility to the individual. Conversely, disadvantages include potential hindrance to students’
socialization, limited support for students unaccustomed to independent and self-guided learning, and
suboptimal use of practical courses (Kaya, 2002). Despite these shortcomings, DE has widened access to
information for a large portion of the world ’s population during the pandemic, aiding the transmission and
conveyance of educational content in digital media (Fidalgo et al.,2020). Furthermore, while DE was
perceived as a supplement to face-to-face education pre-pandemic, it has evolved into a viable alternative
under pandemic-induced constraints.

The rapid development in technology and the fact that this development is not reflected in educational
institutions at the desired level has revealed the problem of technology integration in education. The necessity
of the integration of technology into teaching is felt daily, and the inadequacy of teachers to use technology
in the classroom environment with appropriate pedagogy stresses teachers (Dong et al., 2019). While there
are already problems in this regard in our country as in the whole world, teachers suddenly found themselves
in a technology-based education after the pandemic that emerged unexpectedly. According to a systematic
review by Kurtoglu and Seferoglu (2013), teachers generally have positive attitudes toward new technologies.
However, even if they know new technologies, they also express concerns about increased responsibilities,
feelings of inadequacy, and the need for professional development in technology and pedagogy. In fact, a
study conducted in Tiirkiye during the pandemic period revealed that teachers’ readiness levels, self-efficacy,
self-confidence, and attitudes toward e-learning were at a moderate level (Ustiin, Karaoglan-Yilmaz, &
Yilmaz, 2020).

Considering that in the near future, certain job groups (50% of all employes) will need to acquire new
skills in working life, it seems essential for teachers to receive training to improve their competence and skills
in integrating technology into their lessons. The results of the TIMSS 2019 survey revealed that teachers
mostly demand training on the integration of technology. Moreover, considering that this research was
conducted before the pandemic, it would not be difficult to say that this rate has increased even more
worldwide after the pandemic.

Teachers with field knowledge and pedagogical competence may have reservations about DE practices
because of their lack of knowledge about technology (International Labour Organization [ILO], 2020b). In
this process, presenting the course content used in face-to-face traditional classes in an online environment by
converting it directly into digital format has been the most common method used by teachers. This approach
of teachers who have no previous experience in DE has often failed (Ko & Rossen, 2017). Although DE with
digital learning tools offers an environment where the learner can progress according to the learner’s learning
speed and learning style, the inability to design an appropriate learning environment has negatively affected
the perceptions and thoughts about distance education. Teachers’ inexperience in distance education, students’
adaptation problems to the new system, and the ambiguity of how to evaluate student achievements have
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increased and spread this uneasiness. Considering that teachers’ self-development and motivation in online
environments will positively affect their thoughts about online learning (Machado, 2007), teachers’
perceptions and opinions about this process are thought to be a way to increase the efficiency of DE activities.
Accordingly, this research is significant in terms of revealing the opinions of mathematics teachers working
in lower secondary schools about DE and the difficulties they experienced in this process during the COVID-
19 outbreak and guiding the DE practices to be carried out in the future.

Education in Tiirkiye during the Pandemic Period

Pneumonia cases of undetermined cause first emerged in Wuhan province, China, on 31 December
2019 and were subsequently identified as COVID-19 by the World Health Organization (World Health
Organization [WHO], 2020). It swiftly spread worldwide, prompting the WHO to classify the outbreak as a
"public health emergency of international concern” and to declare it a pandemic on March 11, 2020.

The COVID-19 pandemic necessitated broad-scale changes and transformations worldwide due to both
the preventive measures taken and the imposed restrictions. Education was a area most rapidly affected by
these changes. To prevent further spread of the coronavirus, new arrangements in education policies and
practices were implemented. However, these circumstances significantly impacted teachers and students,
marking the start of a challenging period for education systems. In this context, measures were taken to prevent
and control virus spread, including recommendations for school closures. The timing of school closures varied
by country according to individual circumstances. Starting in early 2020, schools worldwide, particularly in
China and Hong Kong, began to close. According to a UNESCO report, school closures affected 1.57 billion
students and more than 63 million educators in 143 countries (UNESCO, 2020). By April 2020, educational
institutions in 194 countries had temporarily closed, affecting 91.3% of learners worldwide (UNESCO,
2020Db).

In Tirkiye, the first viral case was reported on March 10, 2020. Subsequently, the Ministry of National
Education (MoNE) rescheduled the planned break from April 6-10, 2020 to March 16-20, 2020 and
suspended educational activities in pre-school, primary, secondary, and higher education institutions for three
weeks. From 23 March 2020, MoNE began emergency remote teaching activities (MoNE, 2020a).

With emergency remote teaching necessitated by the COVID-19 pandemic, MoNE made concerted efforts
to ensure continuity in education through various digital platforms. The Education Informatics Network (EBA),
launched by MoNE in 2012 as part of the FATIH Project initiated in 2010, has played a crucial role. EBA is an
online social education platform developed by the General Directorate of Innovation and Educational Technologies
[(Yenilik ve Egitim Teknolojileri Genel Miidiirliigii (YEGI-TEK)], where teachers, students, and schools can access
free course content and additional resources (Aktay & Keskin, 2016). Upon the urgent decision for remote teaching,
MOoNE enriched the EBA content and swiftly decided to record lecture videos with volunteer teachers. To ensure
equal opportunity, given the varying internet access across Tiirkiye’s socioeconomic conditions, TRT EBA
television channels were established. These channels broadcasted course content prepared for primary, secondary,
and high school students as part of distance education. The three EBA TV channels (EBA TV Primary School,
EBA TV Secondary School, and EBA TV High School) were broadcasted on six different frequencies, serving as
a DEtool without requiring internet access with the agreement between MoNE and TRT. Lessons on EBA TV
channels were planned to last 20 minutes each, with a 10-minute break between lessons. Students could follow the
broadcast stream, learn their course schedule, and tune in during their designated time slot. They could connect to
the broadcast at a specified time interval and interact with the broadcasted lessons (MoNE, 2020a). This format
allowed students to access educational content aligned with their curriculum and participate in distance learning
through EBA TV channels. Between 23 March 2020 and 19 June 2020, these channels broadcasted a total of 2,516
hours (MoNE, 2020b). In households with more than one child, access to lesson repetitions was provided at
different times to accommodate overlapping lesson schedules. Additionally, an agreement with GSM operators
provided up to 8 GB of free internet for EBA platform use for students with insufficient internet infrastructure.

Starting on Monday, 13 April 2020, the EBA Live Classroom application was another opportunity offered
to teachers and students. Initially serving 8th and 12th-grade students, the application began providing live lessons
at all grade levels on April 23,2020 (MoNE, 2020a). This feature of the EBA Live Classroom application facilitated
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simultaneous distance learning experiences by enabling real-time interaction and engagement between teachers and
students. Teachers used the "whiteboard" application to teach their lessons share materials, tests, and documents
on the EBA platform, and exchange messages with students. In addition, live classroom practices were recorded so
that they could be shared with students later.

Literature Review

In the literature, there are many studies on education during the pandemic period. In the studies where
the opinions of teachers and students in different branches were taken, the difficulties experienced by teachers
and students in this period and how they overcome these difficulties were examined. When these studies are
analyzed, two trends stand out. The first of these studies is the research in which teachers from different
educational levels and branches are participants (Adigiizel & Adigiizel, 2020; Alper, 2020; Avc1 & Akdeniz,
2021; Balaman & Hanbay-Tiryaki, 2021; Dilek¢i & Limon, 2020; Ergiic-Sahan & Parlar, 2021; Karaca et al.,
2021), and the second is the research conducted on the basis of a single branch. These studies were conducted
on special education (Anil et al., 2022; Kurnaz et al., 2020; Mengi & Alpdogan, 2020), physical education
(Ozcan & Sarag, 2020; Cetin et al. ,2021), religious culture and ethics (Cakmak & Uzunpolat, 2021), science
(Bakioglu & Cevik, 2020; Unal & Bulunuz, 2020), visual arts (Higy1lmaz, 2020), English (Tiimen-Akyildiz,
2020), preschool (Giindogdu, 2021), classroom (Bakan et al., 2023; Saygi, 2021; Sonmez, Yildinm &
Cetinkaya, 2020), Turkish (Bayburtlu, 2020; Ozgiil et al., 2020; Karakus et al., 2021) and social studies (Dere
& Akkaya, 2022; Girel & Er, 2020; Tanta, 2021).

When the studies on mathematics in distance education are analyzed, it is seen that the studies were
mostly conducted with pre-service teachers (Karatepe et al., 2020; Kuzu, 2020; Akinc1 & Tung, 2021;
Korkmaz, 2021; Ozylldlrlm &Glimis, 2023). There are also studies in which classroom teachers (Karaduman
et al., 2021) and prospective classroom teachers (Diizgiin & Sulak, 2020; Ozgakir Siimen, 2021) are
participants and how the mathematics course is taught in primary school distance education. However, studies
directly related to mathematics teachers are very limited. When these studies are reviewed, Ozdemir Baki and
Celik (2021) tried to determine what kind of measures secondary school mathematics teachers took, what
methods and techniques they used, and what kind of instructional content they prepared during the pandemic.
They determined that teachers in rural and urban centers took different measures for the difficulties they
experienced. Some of these measures include following technology, eliminating material deficiencies, using
time effectively and using different communication resources. In the study conducted by Coskun Simsek et
al. (2022), it was found that high school mathematics teachers did not have sufficient preparation for distance
education and that they generally acquired information about the distance mathematics education process
informally. As a result, especially in secondary school mathematics education, there are no studies addressing
the skill-based questions that teachers have difficulty even in face-to-face education and teachers' views on
the change in their professional competences.

Based on the reported literature, this study aims to delve into the experiences of mathematics teachers
during the DE process, explore the contributions of the process to their development, and gather their
suggestions for improving the process. To this end, this study seeks to answer the question, "What are the
views of mathematics teachers on the DE process?" In pursuit of this primary question, this study also answers
the following sub-questions:

- To what extent were lower secondary school mathematics teachers able to include skill-based
questions in DE?

- What are the views of lower secondary school mathematics teachers on the measurement and evaluation
approaches in the DE process?

- What are the opinions of secondary school mathematics teachers about the duration of lessons in the DE
process?

- How did lower secondary school mathematics teachers ensure student motivation during the DE process?

- How did the DE process change lower secondary school mathematics teachers' views on their professional
competence?
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METHOD

Research Design

The study employed a case study design, a qualitative research method. A case study is a qualitative
research strategy in which the researcher deeply examines one or more time-bound situations through
observation, interviews, or documents, and delineates themes and scenarios related to the case (Creswell,
2007). The research used an explanatory case study, a type of case study method, to shed light on a situation,
render unfamiliar situations understandable, and clarify links with real-life scenarios. The case under
consideration in this study is the exploration of mathematics teachers' perceptions of the DE process. Hence,
this study aims to identify the causes of difficulties, advantages, disadvantages, and changes in the
professional competences of lower secondary school mathematics teachers experience in the DE process in
terms of their views and to offer insights into future research focus areas and policy-making decisions related
to DE processes.

Research Participants

The study group consists of 75 lower secondary school mathematics teachers working in public schools,
private schools, and Science and Art Centres (BILSEM) in Tiirkiye for the 2020-2021 academic year. The
teachers participating in the study were determined by the criterion sampling method, one of the purposeful
sampling methods. Accordingly, the criterion for participation in the study was being a mathematics teacher
who experienced the DE process at the lower secondary school level and volunteering to participate in the
study. Information about the demographic characteristics of the lower secondary school mathematics teachers
constituting the study group is presented in Table 1.

Table 1. Demographic Information about the Participants

Variable The category of Variables Frequency Percentage (%)
Female 49 65.33
Gender Male 26 34.66
Undergraduate 57 76
Education Level Master’s Degree 17 22.66
PhD 1 1.33
Public School 57 76
School Type Private School 13 17.33
BILSEM 5 6.66
1-5 years 30 40
L. 6-10 years 15 20
Seniority 11-15 years 17 22.66
16 or more years 13 17.33
Total 75 100

Research Instruments and Processes

The main instrument used in this research is structured interviews. While preparing the structured
interview form research on DE was first analyzed. The second researcher conducted informal interviews with
3 lower secondary school mathematics teachers who had experienced the DE process. The interviews were
recorded, and after the necessary corrections, a draft interview form including 8 open-ended questions was
prepared. Some questions that were not understood and had very wide boundaries were edited and transformed
into more understandable and limited questions. For example, the question "What did you feel during the DE
process? Did you have a sense of inadequacy about yourself?" in the draft form has been made more
understandable as "What kind of change did the DE process bring about for you in terms of professional
competence?". To determine the suitability of the draft form, the opinions of two mathematics teachers and
mathematics educators who had experience in the DE process were taken. In addition, a linguistic expert was
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consulted to examine its linguistic appropriateness. Finally, an interview form consisting of six questions was
created. In the first part of the structured interview form, which consists of two parts, there are questions that
determine demographic information. In the second part, there are five questions that are prepared in line with
the purpose of the research.

University Ethics Committee approval was obtained for the collection of research data. Then, the
research questions were prepared on Google Forms and a link was created. Lower secondary school
mathematics teachers were contacted through WhatsApp and Telegram groups, social media accounts, and
the link of the research were shared. The questions were answered by the lower secondary school mathematics
teachers who voluntarily participated in the research, and the data were obtained.

Data Analysis

The answers received through the Google Form were converted into a Google spreadsheet. The data
obtained from the table were divided into different documents according to the sub-problems, and the data
obtained were analyzed with the help of the MAXQDA qualitative data analysis program. In the analysis
phase, each item was coded. Codes were created from the answers given for each question, and categories
were reached from the codes created.

Qualitative researchers are interested in how codes relate to each other rather than the frequency of
occurrence of codes (Creswell, 2013). To this end content analysis is used to bring together similar codes and
categories and transform them into a meaningful form (Yildinm & Simsek, 2005). This approach allows
researchers to discover connections and patterns in the data, thus providing a deeper understanding of the
situation under study. Content analysis is the categorization of data and systematization of these categories
into smaller structures through coding (Biiyiikoztiirk et al., 2019). The teachers participating in the study were
coded as T1, T2, T3, ... The categories obtained are presented in tables and figures in the finding section.

The data obtained in the study were coded by two researchers, and the opinion of a third expert was
consulted for data that could not be reconciled. The third expert’s opinion was used to assign the relevant
code. Strauss (1987) stated that the coding process can be completed when the codes are created and the codes
reach saturation (when no new codes can be formed) and a patterns formed (As cited in Celik et al., 2020).
The results obtained were then shared with the teachers through e-mail adressses, and they were asked whether
they wanted to make additions on a missing or different subject. When the codes created in this study reached
the saturation stage and it was understood that no new code could be generated, the coding process was
terminated. The qualitative data obtained in the study were transferred to the MAXQDA qualitative data
analysis program by the researchers. Data that were similar were brought together within the framework of
certain codes and themes and organized in a way that the reader could understand. The codes and themes
obtained in the study were visualized with the help of MAXmaps, and the frequency of each code and theme
was shown on the visual.

In the research, the percentage of agreement between the experts was calculated using Miles and
Huberman’s (1994) formula. According to Miles and Huberman (1994), agreement among coders is expected
to be at least 80%. In this study, this value was 92.3%.

Ethic

The committee involved in ethics evaluation: Necmettin Erbakan University Social and Human
Sciences Ethics Committee.

Date of ethics evaluation: 18/06/2021.

Serial number of the ethics evaluation documents: 2021/371

FINDINGS

The findings obtained by analyzing the data obtained from the interview form in this study, in which the
views of lower secondary school mathematics teachers on their perspectives on mathematics teaching and
profession in the DE process were examined, are presented, respectively, in line with the sub-questions.
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Solving Skill-Based Questions in the DE Process

Lower secondary school mathematics teachers' opinions on the extent to which they could include skill-based
questions in the DE process were analyzed under two subcategories as yes and no. Figure 1 demonstrates the codes
obtained from teachers’ opinions and the subcategories belonging to these codes.

In/out-of-Course Due to Time
Activity (30) (18)
(Gl
Due to Difference Between
Use of Dlgltal and Students (10)
Written Additional
Reources (23)
o) 0
%64,06 %35,94
Yes (82) Inclusion Skill-Based No (46) Inablllty to Reach
Questions (128) Students (9)
Use of Add|t|onal
Time (18)
g ; Dlsadvantages of the
A vantage o
the Process Due to the Structure DE Process (5)
an of the Problem (4)

Figure 1. Teachers’ ability to include skill-based questions in the DE process

As presented in Figure 1, approximately two -thirds of the participants could include skill-based questions in
their lessons during the DE process. When the answers of the teachers who included skill-based questions and how
they did it were analyzed, the teachers stated that they mostly included these questions as in-class/out-of-class
activities in this process. This was followed by teachers who stated that they could include these questions in
their lessons by following digital resources such as Youtube, EBA and additional written resources such as
PDF and solving questions from this source book. Teachers who stated that they could only include skill-based
questions in the DE process by using additional time are in the third place. Teachers who could not solve adequate
skill-based questions because of the inadequacy of technological facilities in face-to-face education managed
their time better with screen sharing in the digital environment as well as the availability of the same digital
resource to the students. Teachers who saw the process as an advantage tried to include skill-based questions with
extra studies, homework assignments before or after the lesson, sharing in WhatsApp groups, sample solutions
on Youtube, and video sharing from the EBA network. Teacher quotations regarding the themes and codes are as
follows:

T74.: While I could easily do this in the eighth grade, it was difficult to realize this in the sixth grade due to
the intensity of the curriculum."”

S30: Yes. In general, I continued in the form of frequent feedback and video shootings on social platforms.
At the same time, I used such questions by sending them as homework on platforms such as WhatsApp.
After the lecture was over, we solved them together in some classes.

T5: Yes. We solve study and skill-based questions published by MoNE and provinces in the digital
environment. At the same time, I screen-shared the source book available to all my students in the digital
environment, and time was managed better. Sometimes we shared questions from their own Z books and
solved them with the students. We will discuss the questions in class.

Despite the intensity of the course curriculum, teachers solved questions from various sources in the digital
environment, supported students with video recordings and feedback, and sometimes discussed and solved
questions from textbooks or their own sources with students.
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Measurement Assessment in the DE Process

In the second sub-problem of the study, the lower secondary school mathematics teachers’ views on
measurement and assessment approaches in the DE process were analyzed. Teachers’ views were categorized into
two categories: negative and positive. Figure 2 shows the categories and codes that belong to these categories.

Uncertainty of the Process
5] (32)
Low Quality of UE @]
(12) Evaluation by
/ Observation
@] | b671.43 %28.57 @] (10)
Lack of Equal Negative (60) Views on Measurement- Positive (24)
Opportunity Evaluation (84) \
) (Gl
@ Technology-Assisted
Lack of Students’ Assesment (14)
Participation (6)
Tha Lack of

Reources (3)

Figure 2. Teachers’ measurements and evaluation in the DE process

According to Figure 2, while teachers mostly expressed negative opinions about the assessment and
evaluation they carried out in this process, approximately one-fourth of the teachers expressed positive opinions
about the assessment and evaluation they carried out. The teachers in the negative category stated that during the
pandemic period, they could not perform measurement and evaluation with the desired quality due to the uncertainty
of the process, that is, the opening and closing of schools under pandemic conditions. In addition, teachers stated
that they could not conduct adequate assessment and evaluation due to the lack of equal opportunities, that is, the
thought that not all students could benefit equally from these opportunities. Finally, students’ reluctance to
participate in the lesson and the lack of sufficient resources were among the obstacles to measurement and
evaluation. Teacher quotations regarding the themes and codes are as follows:

T10: I do not think that I conducted an effective assessment and evaluation because I had students who could
not attend the course for various reasons during distance education. At the end of the term, we were asked
to perform assessment and evaluation for all students, but we were instructed not to give low grades to the
students who could not attend the class. Simultaneously, the lack of sufficient information about whether to
go to school all the time or to stay or whether the written grade is valid and the lack of the necessary letter
to the school about this made the process difficult.

T19: No, I do not think that the measurement and evaluations were as reliable as face-to-face. The reason is
that there was less interaction. It was impossible to get a response for measurement from the children when
they could not hear and see the children who turned off their voices.

T13: No. We could not perform an effective assessment and evaluation for everyone because not everyone’s
home environment was suitable for this.

The teachers who stated that they could make assessments and evaluations in the DE process stated that they
made technology-supported and mostly observation-based assessments. In addition, mathematics teachers working
in BILSEM stated that they did not have problems in terms of measurement and evaluation because they had
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different types of education in related schools and there was no graded evaluation. Below are the opinions of the
teachers who performed the measurement and evaluation. Teacher quotations regarding the themes and codes are
as follows:

T69: Yes. Because there is no graded assessment in BILSEM, I was not using traditional assessment and
evaluation methods such as written and oral. I considered my students’ active participation in the process,
their desire to participate in the process and their effort to reach the result, their completion of the activity,
and their ability to put something on it as sufficient.

T6: Measurement and evaluation should be performed according to the conditions and evaluated according
to those opportunities. We delivered mock exam booklets to the students, gave them a certain period of time,
solved them at home under the supervision of their parents, delivered the optics, and assessed them at school
and shared the results with the students. I answered the questions that could not be answered in online
lessons. We did homework, and we asked for and checked the video footage of the studies.

T45: Partly yes; I asked them to add their homework to a padlet. This was data like collecting homework. In
EBA, we can prepare our own study questions and score them. Web2.0 tools, Teacher-made, Saesaw, and
Classkick are the tools I use in measurement and evaluation.

T55: Since there was not a healthy assessment-evaluation environment, 1 tried to make assessment-
evaluation with the participation in the lesson, the questions they solved in the lesson, and homework
assignments. It was a type of observation-based evaluation.

According to the data obtained from teacher interviews, teachers used different methods of assessment and
evaluation other than traditional assessment methods; this was based on student participation, home-solving mock
exams, questions created in digital tools and observation-based assessments.

Mathematics Teachers' Opinions on Course Duration during the DE Process

The opinions of mathematics teachers about whether the lesson time reduced to 30 min in the DE process
was sufficient or not were collected in two categories as yes and no. The categories for the answers given by the
participants and the codes related to the categories are shown in Figure 3.

Sufficient for Focus/ Curriculum
No Distraction (21) (30) Cl

/ Technical Problems
7w

No Problems in Face-to- Yes (36) Opinions Regarding No (49)
Face Teaching (Disadvantage Course Time (85) No Adequate
Turning into Advantage) (12) \ Communucitaion with
@ Students (5)
]
Sufficient with Due to Class Level
Additional Time (3) )

Figure 3. Regarding the opinions of mathematics teachers on the 30-minute course duration in the DE process

According to Figure 3, 42,35% of the participant teachers consider it sufficient to reduce the lesson duration
to thirty minutes in the DE process. In particular, they think that the duration is sufficient for the students not to be
distracted and that it is an ideal duration because there were no in-class management problems like in face-to-face
education. Some teachers also stated that the duration was sufficient if additional time was used. The opinions of
the teachers regarding this finding are as follows:

T13: Yes. Because in a face-to-face education of 40 minutes, students could get bored and distracted. It was
enough because there were no problems that could arise in the school environment.
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T38: When the participation rate was low, it was effective because I got feedback more quickly and I spent
less time on classroom management. However, when the participation rate was high, most of the time was
spent on classroom management and solving students’ attendance problems.

T41: Yes, it was enough. Since there was no problem in writing questions, I could spend more time lecturing.
1 think it is sufficient time to emphasize the essential parts of the subject without distracting the students.

T51: I can say that 30 min in DE was more than 40 min in face-to-face education. Because too many extra
factors in face-to-face education reduce productive lesson time. However, [ can say that 30 min in DE (the
fact that there are few students may be a factor) was very productive and full.

T13: Time was not enough, but I could solve this problem with additional time.

According to Table 4, 57,65% of the participant teachers did not find the 30-minute lesson time limit in the
DE process sufficient. Teachers find the lesson time insufficient, especially because of the intensity of the
curriculum, technical problems experienced in the DE process, and inability to communicate with the students. The
explanations of some teachers who found the duration insufficient are given below.

T17: The duration was not enough. It was not sufficient for a learning outcome. There was only enough time
to explain the subject. In addition, there was a loss of ten minutes of time due to technical problems that
students could not connect at the same time.

T26. The duration was not enough. The duration of the lesson decreased, but the intensity of the learning
outcomes remained the same. We were spending a lot of time, especially to explain basic concepts. I also
had time problems when I tried to answer questions. The curriculum should have been diluted in the DE
process.

T42: The duration was not enough. because there was an indirect rather than a direct communication environment.
You could not make eye contact with the student. When you called the student, sometimes he/she was not in front
of the screen.

According to the data obtained from the teachers' opinions, the opinions of the teachers about the
duration of the course in distance education varied; while some of them found this duration more efficient
and sufficient than face-to-face education, others stated that the duration was insufficient due to technical
problems, communication barriers and curriculum density.

Motivating Students in the DE Course

The views of mathematics teachers on how they motivate students in the DE process were collected under
three categories: at the beginning of the lesson, during the lesson, and after the lesson. Figure 4 shows the codes
and categories belonging to these codes.
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Figure 4. Participants’ views on how they motivate students in the distance education process.

When Figure 4 is analyzed, the teachers within the scope of the research tried to keep the motivation of the
students alive mostly after the lesson. They tried to ensure the students’ motivation by assigning homework and
grading the homework and staying in contact with the students and parents through WhatsApp groups. The opinions
of some teachers regarding this finding are as follows:

T43: I tried to tell the students that I was with them and that the education continued by sending them
homework and study notes that I had prepared myself. Taking notes was a source of motivation for the
students. I tried to evaluate each activity using a grade.

T66. "I tried to provide motivation by constantly informing the students about the lesson from WhatsApp
groups, having students solve different types of questions, and being in instant communication.

T35: "First of all, I contacted the parents before the start of the course period and explained how important
attendance was in terms of subject integrity. At the same time, I informed the families of the students who
did not attend the class by being in constant communication throughout the DE process. In this way, |
attempted to create discipline at home by cooperating with the parents.

Teachers who expressed opinions on increasing students’ motivation during the lesson in the DE process
mostly chatted with students and encouraged them to take actions that would make them active. Teachers tried to
ensure students’ motivation during the lesson by ramification and making them turn on their cameras. The opinions
of some teachers regarding this finding are as follows:

T34. I tried to engage in one-to-one dialog with the students. In this process, I saw that children needed to
be listened to and mathematics teachers. I tried to create a learning environment that was mixed with
conversation.

T44: We made the lessons fun with online games. In addition, from time to time, my directing students to
competitions and activities such as the Bilge Kunduz website, code.org created excitement and curiosity in
students. I motivated them by saying that I would give prizes (puzzles, and storybooks) to the first five students
with high participation in the lesson.

T12: 1 think it motivates my students by opening the cameras to the lesson and asking them one by one how
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they are and expressing that seeing them makes me happy.

To increase the motivation of the students before the lesson, the teachers used elements such as videos,
stories, and tales and tried to motivate the students to participate in the lesson by taking attendance at the beginning
of the lesson. The opinions of some teachers regarding this finding are as follows:

T51: I sent videos to arouse curiosity before the lesson. Sometimes we started the lessons with a song, and
sometimes with a fairy tale. At the end of the lesson, we made fun endings by giving them exit tickets, and
this curiosity motivated them.

T11: I tried to increase the participation and motivation of the students, especially by taking attendance
before the lesson. Sometimes I gave small rewards to those who were in that lesson.

The teachers interviewed in the study used various strategies to keep students' motivation alive. They
assigned homework to students, graded these homework assignments and kept in touch with students and parents
through WhatsApp groups to ensure motivation after the lesson. These strategies included sending original notes
to students, having them solve different types of questions, and being in constant communication with parents.
During the lesson, making students active, making them turn on their cameras and establishing one-to-one dialogue
with them were used as methods to increase motivation. Prior to the lesson, methods such as taking attendance at
the beginning of the lesson and attracting students' attention with videos and fairy tales were used.

Effect of DE on Professional Development of Teachers

Within the scope of the last research problem of the study, the opinions of the teachers about their
professional development and concerns in the DE process were collected in two categories: it improved them
professionally and it made them anxious. Figure 5 shows the codes related to the teachers’ opinions and the
categories belonging to these codes.

] ]
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Gl @] %58.33|- @]

Gaining Awareness Development (56) The Effect of the DE Anxiety (40)
(17) Process on Teaching \
Profession (96) @
@ Failure to Recoup (14)
Gaining DE Skills (10)

Figure 5. Effect of the DE process on teachers’ professions

Figure 5 shows that more than half of the mathematics teachers think that they improved their professional
education during the DE process. In particular, the use of different technologies, gaining awareness of their
professional inadequacies, and gaining DE pedagogy stand out as the areas where they have improved themselves
in the process. The opinions of some teachers who think that the DE process contributes to teacher development
are as follows:

T41: It provided me with digital experience and made me aware of new applications and tools in this field.
1 do not think that I will have problems with digital teaching materials if DE is continued in the future. 1
think that my pedagogic skills regarding DE have improved.

T63: When we look at it as professional development, we can say that it helped us realise our deficiencies.
At the same time, I think it was a good process in this respect as we realized that we needed to be open to
innovations.

The situations that make teachers anxious during the process include the thought that they cannot compensate
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for the learning losses experienced during the process in face-to-face education and the anxiety of professional
inadequacy they experience in this process. The opinions of some teachers who stated that they were anxious during
the DE process are as follows:

T2: I realized that we lack a lot in digital education. By conducting more research, more effective resources
or materials can be found.

T32: It caused me to feel inadequate in my profession. I was concerned about the students’ inability to
achieve the learning outcomes.

T44.: When face-to-face education is switched to face-to-face education, we have concerns both as parents
and teachers about adapting our students to the lessons and overcoming their deficiencies.

According to the views of the teachers above, more than half of the mathematics teachers think that they
have improved their professional training during the DE process. Especially the use of different technologies, the
realisation of their professional inadequacies and the acquisition of DE pedagogy stand out as the areas where they
improved themselves in the process. Among the situations that worried the teachers during the process were the
thought that the learning losses experienced in the process could not be compensated in face-to-face education and
the concern of professional inadequacy they experienced in this process.

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

In this study, the views of lower secondary school mathematics teachers on the DE process were investigated.
To this end, answers five subproblems were sought.

The first sub-problem focused on the extent to which mathematics teachers could include skill-based
questions in the DE process. The study revealed that while the majority of lower secondary school mathematics
teachers included skill-based questions in the DE process, approximately one-third of them could not They stated
that while skill-based questions could be included during the lesson in face-to-face education, in the DE process,
due to the limited time and the structure of the questions, they were given to the students as homework, additional
time was used, and the lectures were supported by videos. They also stated that they could not include them
adequately due to the level difference between the students, the difficulty of solving skill-based questions in DE
the students not attending the lesson regularly, the long explanation of these questions, and the limited time. It is
also among the findings of the study that it was not as easy to focus students’ attention on the question as in face-
to-face education. It is noteworthy that the limited time given was the common opinion of the participants who
answered both yes and no. In addition to the participants who argued that they could not include skill-based
questions in a thirty- minute period, there were also participants who had the same opinion and gave skill-based
questions to students with in/out-of-class activities. From this, it can be concluded that live lesson time was not an
appropriate time to include skill-based questions in mathematics teaching. In addition, since 8th grade students are
in the LGS (central examination for passing to high schools) process, it has been determined that teachers who
taught at this grade level paid more attention to include skill-based questions. In the intermediate grades, it was
aimed to teach the learning outcomes first. Considering that the quality of the questions increases students’
motivation toward the lesson (Belcastro, 2017), they also stated that they had difficulty in including skill-based
questions in DE because they were more performance-based, more related to real life, and led to interpretation and
analytical thinking (Kuzu, 2020). In fact, teachers made negative evaluations about the process in that students did
not answer the questions posed during live lessons (Baki & Celik, 2021) and therefore could not interact sufficiently
while solving these questions. Similarly, teachers stated that mathematics teachers had difficulty in including these
questions in DE because mathematics has a procedural aspect and it is difficult to transfer both operations and
drawings to the screen with a phone or computer mouse (Kilit & Giiner, 2021).

When the findings related to the second problem of the study, which is to what extent lower secondary school
mathematics teachers are able to perform measurement and evaluation in DE seven out of every ten participants
gave a negative answer. In this process, since the opening and closing of schools constantly changed, the exam
dates also changed accordingly. The uncertainty of the process had a negative impact on the measurement and
evaluation. In addition, the announcement by MoNE (2020) that there would be no written exams in this period
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may have caused both the inability to make measurements and evaluations and the formation of a code for by
observation. Measurement and evaluation mean distinguishing successful and unsuccessful students, ensuring
justice, and giving students the score they deserve (Sari, 2020). Therefore, in this process, not being able to ensure
fairness in measurement and evaluation is one of the biggest concerns of teachers (Kilit & Giiner, 2021). The
possibility of cheating on online and unsupervised exams is perceived by teachers as an injustice against working
students (Erzen & Ceylan, 2020). In addition, the lack of a necessary and sufficient environment for measurement
and evaluation made the process more difficult. In addition, the fact that participation in the lesson was not
compulsory also reduced the participation rate of the Students. Baki and Celik (2021) stated that teachers did not
conduct any measurement and evaluation due to the low attendance of students in general. Therefore, one of the
most difficult stages of the process for mathematics teachers was the lack of participation obligation and the need
for teachers to conduct assessment and evaluation independent of grades in order to determine which subjects
students understood and which subjects they lacked. It is known in the literature that teachers do not consider
themselves sufficient in preparing assessment and evaluation activities in DE (Kear et al., 2012). On the other hand,
from the opinions of the mathematics teachers who tried to make assessments and evaluations, we can say that they
primarily made assessments by scoring according to their participation in the lesson. In this process, teachers stated
that they tried to ensure students’ regular participation in the lesson before making assessments and evaluations.
Teachers also stated that they mostly used homework assignments and online tests in assessment evaluation.
Similarly, they stated that they conducted assessment and evaluation through homework assignments and used tests
and exercises in the DE process; (Ozgiil, Yildiz, & Ceran, 2020; Dere & Cankaya, 2022; Coskun Simsek et al.,
2022). On the other hand, Adigiizel and Adigiizel (2020) stated in his study that the participants applied for open-
ended written exams because they were the most appropriate and applicable in the pandemic process. In addition,
the teachers also used homework and tests in distance education, which they were used to and used in face-to-face
education. Mathematics teachers working in BILSEM emphasized that measurement and evaluation were not
carried out in their institution.

Regarding the third problem of the research, whether the 30-minute EBA live lesson duration was sufficient
for mathematics teaching, more than half of the mathematics teachers answered no and a smaller number answered
yes. Teachers who answered as no had insufficient time due to the curriculum, technical problems, and the class
level caused by the lack of time, but they found enough time to communicate with the students. Similarly, the study
revealed that science teachers spent between 30 and 60 minutes for a lesson in the DE process, and this time was
found to be insufficient by teachers for the science lesson (Bakioglu & Cevik, 2020; Dere & Cankaya, 2022). Again,
it was determined that teachers working at different levels and branches found the course duration short,
experienced problems such as not being able to start the lesson on time, technical problems, and lack of
communication and interaction (Arslan & Sumuer, 2020). In addition, explaining the topics, solving the questions,
making the students comprehend the subject cannot be fulfilled within the live lesson time determined in DE
(Ozgakir Siimen, 2021). On the other hand, the participants who thought that the duration of the live lesson was
sufficient thought that the duration was sufficient for more focus and motivation, and that more time in front of the
screen would distract the student ’s attention and bore the student. They thought that thirty minutes of class time
was sufficient when there were no technical problems, when students entered the lessons on time, and when the
lesson was taught in intermediate classes. On the other hand, teachers working in BILSEM stated that they
conducted the lessons 40 minutes on different platforms such as Zoom since there was no live lesson assignment
in EBA. One of the skills that teachers should have in online learning environments is time management skills
(Phelps & Vlachopoulos, 2020), which directly affects learning success (Caplan & Graham, 2008). Therefore, not
only the time management skills of the teacher but also the intensity of the curriculum, technical problems, and
student readiness are the most important factors affecting the adequacy of the course duration in DE.

Although the DE process positively affects teachers’ professional development, it can also cause teachers to
realize their professional inadequacies and uncertainties in education, which increases their anxiety. According to
the results of the study, more than half of the mathematics teachers believes that the DE process contributed
positively to their professional development. In particular, the use of technological tools, pedagogical approaches,
and the formation related to DE can be stated to have this positive effect. This finding of the study supports Bakioglu
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and Cevik's (2020) finding that teachers’ technology uses and professional development are positively affected in
the DE process. It can be said that teachers had the opportunity to realize their professional inadequacies by more
actively meeting digital technologies and thus felt the need to improve themselves. Based on the opinions of the
teachers, it can be interpreted as DE playing an important role in increasing teachers’ digital skills and professional
competencies. However, in addition to these positive developments, the DE process also caused anxiety among
teachers. Teachers were not only worried about how to compensate for the learning losses experienced by students
in face-to-face education but also expressed a sense of professional inadequacy in this process. Similarly, Unal and
Bulunuz (2022) reported that teachers felt inadequate in motivating students. The rapid advancement and
integration of technology creates stress and anxiety for teachers in terms of adapting to new technological tools and
using these tools within a pedagogical framework (Dong et al., 2019). These concerns may stem from the
uncertainties that DE brings with it, technological inadequacies, and a lack of sufficient information on how DE
affects the teacher-student relationship.

During the distance education process, students experienced a loss of motivation and lack of motivation.
Teachers used different strategies to involve students in the teaching-learning process (Demir & Ozdas, 2020;
Ozdogan & Berkant, 2020). Teachers’ strategies for increasing student motivation in the DE process are quite
diverse. Most teachers focused on maintaining student motivation after the lesson. By actively using homework
and grading methods, teachers tried to keep students in a continuous learning environment. They also supported
this motivation by communicating with students and parents through messaging platforms such as WhatsApp.
These strategies remind students that they are in a continuous learning process. In particular, T43’s statement that
they are with the students with the homework and grades given to them can be counted among the approaches that
can help overcome the sense of isolation brought by the DE process. As for the methods to increase student
motivation, it can be stated that teachers adopted interactive and student activation strategies. In this process,
teachers’ use of gamification methods helped the lesson to have an entertaining structure that can attract students’
attention rather than a boring and monotonous structure. In T44’s statement, it can be stated that the approach of
making the lesson fun with online games and using the reward system are among the strategies that can be effective
in increasing student motivation. It can be stated that teachers’ strategy of one-to-one communication by having
students turn on the camera helps maintain the bond between students and teachers. In terms of pre-lesson strategies,
teachers used different elements (videos, stories, tales) to attract student interest. These methods can be interpreted
as ensuring that the student’s motivation is high at the beginning of the lesson and encouraging active participation
in the lesson. Similarly, Alper (2020) supports the result of our research that teachers communicate with their
students using various technologies (such as Whatsapp, telephone) during the DE process and provide students with
motivation by giving them the right to speak to as many students as possible in the lesson (Ozgakir Siimen, 2021).

This research has revealed some important findings and trends. However, the following recommendations
can be offered for further research and investigation:

The results of the current study indicate that teachers need more support and training to overcome the
challenges they face in the distance learning process. Training programs should be developed to enable teachers to
effectively incorporate skills-based questions into their lessons. In addition, teachers need more guidance and
support in implementing assessment and evaluation strategies. Such training can help teachers manage DE
processes more effectively. Concurrent mentoring and consultancy programs can help teachers cope with the
challenges they face in the DE process. This can especially help teachers in the implementation and adaptation
process of new technologies and strategies. Mentors or advisors can provide real-time feedback to teachers and
help them quickly improve their teaching processes by suggesting strategies and techniques that can be immediately
implemented. This can help teachers to better serve students while supporting their own professional development.

Technology use and integration are critical factors for effectiveness in distance education. The ability to use
technological tools and programs effectively is important for teachers to manage their educational process
effectively. However, teachers often have to distance teaching without adequate training in the use of technology.
Therefore, teachers can receive regular training in the use of technology. These trainings can help teachers reach
students more effectively using technology. In this sense, platforms can be created where teachers can share their
experiences and best practices. This can enable teachers to learn from and receive support from each other,

1504



especially in the DE process. Collaboration among teachers can help develop technological competencies,
pedagogical knowledge, and skills. Moreover, teachers observing each other ’s teaching strategies and receiving
feedback can make them more effective in distance education. In this way, sharing and collaboration among
teachers can increase teachers’ perceptions of professional self-efficacy in terms of both pedagogy and technology
use and help their professional development.

This research shows that live class time is insufficient for teaching mathematics. This indicates the need for
more research on how to make the best use of class time and guidance on time management. In addition, teachers
must have sufficient knowledge to develop strategies to minimize technical problems in distance education.
Teachers need to be trained in different strategies for encouraging student participation, especially given that they
spend a large proportion of their time engaging students. For example, teachers can encourage all students to
actively participate in lessons by assigning responsibilities to specific students at the beginning and end of the
lesson and changing these responsibilities continuously. Teachers can also use short questionnaires or feedback
forms at the end of the lessons to obtain feedback from students. This feedback can help teachers improve their
lessons and better respond to students’ needs.

Technology access in DE is critical to ensure equal learning opportunities. Therefore, policies can be put in
place to ensure that all students have access to appropriate technological tools and stable internet connectivity.
Access to technology can be a major challenge, especially for students living in rural areas or in low-income
families. To overcome such problems, governments and educational institutions should support students by
providing them with the necessary tools, such as tablets, computers, and internet connections.

Transferring assessment and evaluation strategies to online settings has been a major challenge for teachers.
This suggests that more guidance and training is needed for teachers in developing online assessment and evaluation
strategies. In-service training for teachers on reliable and fair assessment and evaluation strategies in the online
environment can help them overcome this challenge. However, in a distance learning environment, traditional exam
formats may not always work. Therefore, various digital assessment tools can be used. For example, online quizzes,
project-based assessments can be used. Formative assessment can also be used to focus on students’ processes.

This study shows that teachers use various technological tools and programs to increase students’
engagements in lessons. This suggests a need for the development of more teaching materials and resources for
teachers and more guidance on how to make the best use of existing materials and resources.

Regular research and evaluations should be conducted to monitor and assess the effectiveness of distance
education. This provides valuable information to identify best practices and shape future educational strategies.
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GENISLETILMIiS OZET

Giris: 2019 sonlarinda Cin'in Wuhan kentinde baslayip hizla kiiresellesen COVID-19 pandemisi, diinya genelinde
yasamin birgok alaninda kesintilere, 6nemli zorluklara ve hizli adaptasyon gereksinimlerine yol agmistir. Tiirkiye, bu kiiresel
krizden nasibini alarak, saglik, ekonomi ve 6zellikle egitim gibi sektorlerde derinlemesine doniisiimler yasamistir. COVID-19
pandemisi sirasinda Tiirkiye'de egitim, acil uzaktan egitim (UE) ve dijital platformlarin kullanimina hizli bir gegis yasamustir.
Milli Egitim Bakanligi (MEB), 2010'da baslatilan FATIH Projesi kapsaminda ve Yenilik ve Egitim Teknolojileri Genel
Miidiirliigii (YEGITEK) tarafindan gelistirilen Egitim Bilisim Ag1 (EBA) platformu iizerinden, 6grenci ve 6gretmenlere ders
materyallerine ticretsiz erisim imkani saglamistir (Aktay & Keskin, 2016). MEB, pandemi doneminde EBA'nin igerigini
genigleterek, 6gretmenlerin goniilliiliik esasina gore hazirladigi ders videolarini eklemis ve TRT ile ig birligi iginde EBA TV
kanallarin1 kurarak, internet erisimi olmayan 6grencilere yonelik egitim igerigi saglamistir (MEB, 2020a; MEB, 2020b).
Ayrica, grenci ve gretmenlerin es zamanli olarak sanal ortamda bir araya gelmelerini saglayan EBA Canli Sinif uygulamasi
ile UE’ye erigim daha da genisletilmistir. Bu uygulama, 6gretmenlerin ders anlatimini ve materyal paylasimini kolaylastirarak,
es zamanli 6grenme deneyimlerini desteklemistir (MEB, 2020b). COVID-19 salgini, egitim sistemlerinde ani ve beklenmedik
degisiklikleri zorunlu kilmus, 6zellikle uzaktan egitimin 6nemini ve gerekliligini ortaya koymustur (Bozkurt et al., 2020). Fakat,
UE’ye gecis, 0gretmenler icin pek ¢ok zorlukla birlikte gelmistir. Ogretmenler, teknoloji kullanimi, ¢evrimici pedagojik
yaklasimlar ve 6grencilerin UE’ye uyumu gibi yeni yeterlilikler kazanmak zorunda kalmislardir (Allen, Rowan ve Singh, 2020;
Daniel, 2020). Bu siiregte, egitimcilerin teknolojik yeterlilik eksikligi ve UE uygulamalarma kars1 ¢ekinceleri, egitim
kalitesinde diisiislere yol agabilecek 6nemli bir engel olarak belirlenmistir (ILO, 2020).

Ogretmenlerin yeni normale uyum saglama siireclerinde karsilastiklar1 zorluklar ve ihtiya¢ duyduklari yeni beceriler,
ozellikle pedagojik stratejiler ve teknolojik araglarin etkili kullanimi konusunda yeterli veri ve arastirma bulunmamaktadir
(Zhu ve Liu, 2020). Ayrica, diinya genelindeki egitim sistemlerinde pandemi sonras1 beklenen degisiklikler ve bu degisikliklere
uyum saglama kapasitesi konusunda kapsamli bir anlay1s eksikligi s6z konusudur (Bakker & Wagner, 2020). Ogretmenlerin,
teknoloji entegrasyonu konusundaki egitim ihtiyaci, 6zellikle TIMSS 2019'un sonuglarina gore, pandemi 6ncesinde de belirgin
iken, pandemi sonrasi bu ihtiyacin daha da arttig1 diistiniilmektedir. UE uygulamalarinda, 6gretmenler siklikla igerigi dijital
formata doniistiirme yaklasimimi benimsemesine ragmen, bu stratejilerin etkinligi sorgulanmaktadir (Ko ve Rossen, 2017).
Ogretmenlerin egitim teknolojilerine yeterlilikleri ve bu siireci nasil ele aldiklari, uzaktan egitimin verimliligini 5nemli 6lciide
etkileyecek bir faktor olarak goriilmekte ve Tirkiye'de matematik 6gretmenlerinin bu siirecte yasadiklari deneyimlerin
incelenmesi 6nemli goriilmiistiiri Ayrica, literatiirdeki ¢aligmalarin gogunlugu genelde dgretmen adaylari ile gerceklestirilmis
ve matematik 6gretmenleri ile dogrudan ilgili ¢galismalarin oldukg¢a sinirli oldugu belirlenmistir. Bu baglamda, 6gretmenlerin
teknoloji entegrasyonu ve UE uygulamalarindaki yeterliliklerinin artirilmasi, 6zellikle pandemi sonrasi donemde, egitim
kalitesinin artirilmasinda kritik bir 6neme sahiptir. Bu aragtirma, 6gretmenlerin UE siirecine adaptasyonunu, karsilastiklar
zorluklar1 ve bu zorluklarin iistesinden gelmek i¢in gelistirdikleri stratejileri derinlemesine inceleyerek literatiirdeki bu boslugu
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doldurmay1 amaglamaktadir. Ayrica, pandemi sonrasi egitimde beklenen degisimlere yonelik bir yol haritasi sunarak, egitim
politikalarmin ve uygulamalarinin gelecekte daha direngli ve esnek olmalarini saglamak icin 6nerilerde bulunacaktir. UE
stirecindeki matematik dgretmenlerinin deneyimlerini, bu siirecin onlara neler kattigini ve siirecin nasil gelistirilebilecegine
dair 6nerilerini derinlemesine incelemeyi amaglamaktadir. Temel olarak, arastirma "Matematik 6gretmenlerinin UEsiirecine
yonelik goriisleri nelerdir?" sorusuna yanit bulmay1 hedeflemektedir.

Yontem: Arastirma, nitel aragtirma yontemlerinden durum galismasi ile yapilmistir. Durum g¢aligmasi, belli bir
durumu derinlemesine incelemeyi amaglar ve bu arastirmada, ortaokul matematik 6gretmenlerinin UE siirecine yoOnelik
goriigleri durum olaral ele alinmigtir. Arastirma, matematik 6gretmenlerinin UE siirecinde yasadiklar1 zorluklara, UE’nin
avantajlari, dezavantajlar1 ve mesleki yeterliklerindeki degisimlerine iligkin diisiincelerini belirlemeyi amaglamaktadir.
Arastirmanin ¢alisma grubu, 2020-2021 egitim yilinda Tiirkiye'de gesitli okullarda gérev yapan 75 ortaokul matematik
ogretmeninden olugsmaktadir. Katilimcilarin demografik bilgileri, cinsiyet, 6grenim diizeyi, okul tiiri ve mesleki deneyimine
gore smiflandirilmistir. Veri toplama siirecinde yapilandirilmig gorisme formu kullanilmig, Google Forms aracilifiyla
¢evrimigi olarak katilimeilara ulastirilmistir. Toplanan veriler, MAXQDA nitel veri analiz programu ile analiz edilmistir. Analiz
stirecinde kodlama ydntemi kullanilarak veriler kategorilere ayrilmistir. Elde edilen bulgular, katilimcilarla paylasilarak
onaylart almmigtir. Aragtirmanin giivenirligini artirmak adina, veri analizi agamasi iki bagimsiz arastirmaci tarafindan
gergeklestirilmistir.

Bulgular, Tartisma ve Sonuc¢: Arastirmada ilk olarak, UE siirecinde 6gretmenlerin beceri temelli sorulart nasil ele
aldiklar1 incelenmistir. Bulgular, 6gretmenlerin ¢ogunun derslerinde bu tiir sorulara yer vermis oldugunu, ancak bunu
genellikle ders i¢i/dist etkinlikler, dijital ve yazili kaynaklar kullanarak gerceklestirmis olduklarini ortaya koymustur. UE’de
zaman kisitlamalar1 ve 6grenciler arasindaki seviye farkliliklari nedeniyle bazi dgretmenlerin bu sorulara yeterince yer
veremedigini ancak teknolojik araglari ve ek kaynaklar1 kullanarak bu eksikligi gidermeye ¢alismis olduklarimi belirtmiglerdir.
Ayrica, 6gretmenler yiiz yilize egitime kiyasla online ortamda 6grencilerin dikkatini sorulara odaklamanin daha zor oldugunu
ve bu ylizden ¢ogunlukla sadece temel kazanimlara yer verdiklerini ifade etmislerdir. Bu durumu telafi etmek i¢in 6devler,
WhatsApp gruplart iizerinden paylasimlar ve video izletme gibi yontemlerle destek saglamaya c¢alismislardir. Sorularin
niteliginin 6grencilerin derse yonelik motivasyonlarini artirdig1 (Belcastro, 2017) diisiiniildiigiinde daha fazla performansa
dayali, gergek hayatla daha fazla iligkili, yoruma ve analitik diisiinmeye yonlendirmesi (Kuzu, 2020) nedeniyle beceri temelli
sorulara UE’de yer vermekte zorlandiklarini da ifade etmislerdir.

Ogretmenlerin pandemi doneminde UE siirecinde gergeklestirdikleri 6lgme ve degerlendirme faaliyetlerine yonelik
goriisleri degerlendirildiginde, 6gretmenlerin biiylik bir kisminin bu siiregte dlgme ve degerlendirmeyle ilgili olumsuz goriisler
belirttigi; ancak nispeten daha az bir kismmin olumlu diisiincelere sahip oldugu tespit edilmistir. Olumsuz goriis bildiren
Ogretmenler, pandemi siirecinin belirsizliginin, yani okullar acilip kapanma durumlarinin, istedikleri gibi etkili 6lgme ve
degerlendirme yapmalarini engelledigini ifade etmislerdir. Ayrica, tim ogrencilerin egitim firsatlarindan esit sekilde
yararlanamamasi, 6grencilerin derslere katilim konusundaki isteksizlikleri ve yeterli kaynaga erigim eksikligi gibi nedenlerle
yeterli 6lgme ve degerlendirme yapamadiklarini belirtmiglerdir. Baki ve Celik (2021), 6grencilerin genel olarak derslere
katilimin istenen diizeyde olmamasi nedeniyle 6gretmenlerin herhangi bir 6l¢me-degerlendirme yapmadiklarini ifade etmistir.
Ote yandan, 6lgme ve degerlendirme yapabildiklerini belirten 6gretmenler, teknolojiyi kullanarak ve 6zellikle gdzlem yoluyla
degerlendirme yaptiklarini dile getirmislerdir. BILSEM'de gérevli matematik Ogretmenleri, farkli bir egitim modeli
uyguladiklar1 ve not bazli degerlendirmenin bulunmadigt i¢in bu siiregte dlgme ve degerlendirme konusunda sorun
yasamadiklarini ifade etmislerdir.

UE siirecinde 6gretmenlerin ders siirelerine iligkin gortigleri incelendiginde arastirmaya katilan 6gretmenlerin yariya
yakini, ders siiresinin otuz dakikaya indirilmesini yeterli bulmaktadir. Bu 6gretmenler, kisaltilmis siirenin 6grencilerin
dikkatini dagitmadigi, sinif igi yonetim problemlerinin yaganmadig1 ve bu nedenle ideal oldugu goriisiindedir. Ayrica, ek stire
kullaniminin ders siiresini yeterli kildigin belirten 6gretmenler de bulunmaktadir. Ote yandan, 6gretmenlerin diger yaris1 da
30 dakikalik ders siiresini yetersiz bulmaktadir. Bu goriisii savunanlar, miifredatin yogunlugu, UE siirecinde karsilasilan teknik
sorunlar ve ogrencilerle etkili iletisim kuramama gibi nedenlerle bu siireyi yetersiz gormektedirler. Siireyi yetersiz bulan
ogretmenler, derslerin bu siirede verimli bir sekilde islenemeyecegi konusunda endiselerini dile getirmislerdir. Bu aragtirmanin
bulgularina paralel olarak farkli kademelerde ve branglarda gérev yapan 6gretmenlerin ders siiresini kisa bulduklari, zamaninda
derse baslayamama, teknik aksakliklar ve iletisim ve etkilesim eksikligi gibi sorunlar yasadigi tespit edilmistir (Arslan ve
Sumuer, 2020).

Arastirmada, UE siirecinde 6gretmenlerin 6grenci motivasyonunu saglama yontemleri ders sonrasi, ders esnasinda ve
ders oncesinde olmak iizere ii¢ ana kategoride incelenmistir. Ders sonrasinda, 6gretmenler 6dev atama ve bu 6devlere not
verme yontemini kullanarak dgrencilerin motivasyonunu diri tutmaya ¢alismislardir. Ayrica, WhatsApp gruplar araciligryla
hem 6grencilerle hem de velilerle siirekli iletisim halinde kalarak motivasyonu artirmaya c¢alismiglardir. Ders esnasinda ise,
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Ogretmenler Ogrencilerle sohbet ederek ve onlari derse aktif olarak katilmaya tesvik ederek motivasyonu artirmaya
odaklanmislardir. Oyunlastirma tekniklerini kullanarak ve 6grencilerden kameralarini agmalarini isteyerek, ders i¢indeki ilgiyi
ve etkilesimi tesvik etmislerdir. Ders dncesinde ise motivasyonu artirmak i¢in 6gretmenler video, hikdye, masal gibi ¢esitli
materyalleri kullanmig ve dersin baginda yoklama alarak 6grencilerin derse aktif katilimlarini tegvik etmislerdir. Benzer sekilde
Alper (2020), 6gretmenlerin UE siirecinde 6grencileri ile ¢esitli teknolojilerden (Whatsapp, telefon gibi) faydalanarak iletigim
kurmalar1 ve ayni zamanda derste de olabildigince daha gok 6grenciye soz hakki tantyarak (Ozgakir Siimen, 2021) 8grencilerin
motivasyonlarini saglamalari arastirmamizin bu sonucunu desteklemektedir.

UE siirecinde, matematik 6gretmenlerinin biiytik bir kismi mesleki anlamda kendilerini gelistirdiklerine inanmaktadr.
Bu gelisim, 6zellikle farkli teknolojik araglarin kullanimina hakim olma, kendi mesleki yetersizliklerinin farkina varma ve UE
pedagojisinin 6grenilmesi gibi alanlarda daha belrigin olarak 6ne ¢ikmaktadir. Arastirmanin bu sonuglar1 Bakioglu ve Cevik’in
(2020) 6gretmenlerin UE siirecinde teknoloji kullanimlarinin ve mesleki gelisimlerinin olumlu yonde etkilendigini belirledigi
sonucunu desteklemektedir. Ancak ayni siire¢, 0gretmenlerde belirgin kaygilar1 da beraberinde getirmistir. Bu kaygilar,
ozellikle UE siirecinde ortaya cikan 6grenme kayiplarinin yiiz ylize egitimle telafi edilemeyecegi endisesi ve yasanan bu
donemdeki mesleki yetersizlik kaygisindan kaynaklanmaktadir. Bu durumlar, 6gretmenlerin kendilerini daha donanimli
hissetmelerine ragmen, mevcut sartlar altinda 6grencilere gereken egitimi tam anlamiyla saglayamama endiselerini de
artirmistir. Bu arastirma sonucuna paralel olarak Unal ve Bulunuz (2022) &grencilerin motivasyonunu saglamada
ogretmenlerin yetersiz hissettiklerini ifade etmistir.

UE siirecinde karsilastiklar1 zorluklarin {istesinden gelmek igin kapsamli destek ve hedefli egitime ihtiyag
duymaktadir. Bu baglamda, beceri temelli sorulari etkin bir sekilde derse entegre etme, dlgme ve degerlendirme stratejileri,
teknoloji kullanimi ve sinif yonetimi konularinda egitimler 6nem arz etmektedir. Es zamanli mentorluk ve danismanlik
programlari, 6gretmenlere yeni teknolojileri ve stratejileri benimsemede ve uygulamada rehberlik edebilir. Ayrica, teknolojiye
erisimin kolaylagtirilmasi, 6zellikle dezavantajli bolgelerdeki 6grenciler igin esitlik¢i 6grenme firsatlarinin artirtlmasinda kritik
bir rol oynamaktadir. Ogretmenlerin teknoloji kullaniminda yeterlilik kazanmalari ve en iyi uygulamalari paylagmalarini tegvik
etmek i¢in platformlar olusturulmali, ayn1 zamanda ¢evrimigi 6lgme ve degerlendirme yontemlerine yonelik hizmet igi
egitimler artirilmalidir. Son olarak, uzaktan egitimin etkinligini siirekli izlemek ve degerlendirmek i¢in diizenli aragtirmalar ve
degerlendirmeler yapilmali, bu siirecte elde edilen bulgular gelecekteki egitim stratejilerinin gelistirilmesinde kullaniimalidir.
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