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Uzaktan Egitim icin Onerilen ilkokul Matematik Etkinliklerinin
Niteliginin Degerlendirilmesi
Makale Bilgisi Oz

COVID-19 salgintile birlikte 2019-2020 akademik yilinin bahar doneminden itibaren tim
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6gretim kademelerinde uzaktan egitime gegilmistir. Milli Egitim Bakanligi da 6grencilere

Makale Gegmisi: matematik 6grenme firsatlari olusturmak ve 6gretmenlere kaynak saglamak adina tiim
Gelis 10.06.2021 sinif diizeylerinde uzaktan egitimde kullanilmak Gzere 6gretim etkinlikleri
Dizeltme 01.11.2022 yayinlanmistir. iyi yapilandiriimis ve nitelikli 6gretim etkinlikleri 6grencilerin matematigi
Kabul 11.04.2023 o6grenmesinde 6nemli bir rol oynamaktadir. Bu ¢alismanin amaci da ilkokul matematik

dersine yonelik yayinlanmis olan ilkokul matematik etkinliklerinin basta biligsel istem
Anahtar Kelimeler: dlzeyi olmak uzere farkh agilardan incelenmesi ve niteliginin ortaya konmasidir.
Bilissel istem, Dokiiman analizi yontemiyle yiritilen galismada 1-4. sinif diizeyi matematik alanindaki
Etkinlik, 79 kritik kazanima ait 85 etkinlik incelenmistir. Analiz sonucunda etkinliklerin
ilkokul, bircogunun disuk biligsel istem diizeyinde oldugu, bilissel istem diizeylerinin dengeli bir

Uzaktan Egitim.

Arastirma Makalesi

dagihm sergilemedigi, ve bazi etkinliklerin matematiksel hatalar barindirdigi
gorulmistar.
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Introduction

As a result of the COVID-19 pandemic, schools had transitioned to distance education at all grade
levels as of March 2020 (2019-2020 academic year) in Turkey as well as in many countries. An online
educational platform called Education Information Network (EIN) was used widely during distance
education in Turkey. Instruction was carried out as live lessons through the EIN platform as well as
asynchronous lessons broadcast on EIN-TV. Considering the possible consequences of this extraordinary
situation, the Ministry of National Education (MoNE) had decided to organize remedial courses in this
distance education setting before the first day of the 2020-2021 academic year. The purpose of remedial
courses is to make up for the courses that could not be held at the beginning of the pandemic and
reinforce learning. In the Spring semester of the 2019-2020 AY, the Ministry determined the critical
objectives and topics that would build the foundation for upper-grade mathematics as a focus for these
remedial courses. The ministry published sample tasks targeting these critical standards for all grade levels
(K-12) electronically on both the EIN platform and their official website. Teachers could use the tasks as it
is written and revise them based on their students’ needs or prepare their own (MoNE, 2020). Providing
such sample mathematics tasks is important for supporting the teaching and learning process. Since
students spend the majority of the time on task engagement in class (Boston & Smith, 2009), it determines
their thinking and understanding about mathematics (Doyle, 1988).

Although the importance of tasks in mathematics education is evident, not every task is well designed
and provides students with productive learning opportunities (Ozmantar & Bingélbali, 2015). The tasks
used in an effective mathematics classroom should support reasoning and problem solving (NCTM, 2014).
Such tasks require students to engage in mathematical reasoning, thinking, and problem solving are
considered as high cognitive demand (Smith & Stein, 1998). In addition to the cognitive demand of the
task, there are many other aspects that could enhance the quality of the task (Ozmantar & Bingdlbali,
2015). For instance; clarity of instructions to increase comprehensibility (Bozkurt, 2018; Yesildere-imre,
2020), the accurate introduction of concepts to avoid creating mathematical difficulties and
misconceptions (Kajander & Lovric, 2009), and correct use of mathematical language (Kajander & Lovric,
2009) can be listed. In addition to these aspects, instructional practices and students' learning
opportunities can be enhanced by using the power of technological tools (dynamic software, applications,
virtual manipulatives, etc.) in the task design (Kazak, 2020; National Council of Teachers of Mathematics,
2000).

The quality of the tasks implemented in the mathematics lessons in remote instruction is one of the
factors that determine the learning opportunities provided to students as in face-to-face instruction
(Barlow et al., 2020). If the quality of remote instruction is high, students' learning loss in mathematics
lessons would be less than that of low-quality remote instruction (Dorn et al., 2020). Therefore, the quality
of these recommended remedial courses should be high to close the learning gap. In this context, although
these tasks are expected to be well designed and of high quality, this expectation is even higher for
elementary school mathematics tasks. Since elementary school mathematics forms a foundation for
advanced mathematics in higher grades, and also it influences the way students perceive mathematics in
the future (Reys & Fennell, 2003; Wu, 2009). Therefore, the recommended tasks should promote
students' conceptual understanding of elementary school mathematics. The aim of this study is to
examine the quality of the elementary school math tasks recommended for distance remedial education
from multiple perspectives, in particular, their cognitive demand levels. Thus, this study seeks answers to
the following research questions.

e What is the cognitive demand level of the tasks that are recommended to use in distance
education by the Ministry of National Education for grades 1 to 4?

e What aspects in the written text of these tasks may negatively influence the mathematics
learning-teaching process?
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Related Literature

In mathematics lessons, we aim to develop students' mathematical literacy, support their
understanding of mathematical concepts, and acquire students with skills used in the problem-solving
process, such as reasoning (MoNE, 2018). To achieve these goals specified in the curriculum, many
instructional tools such as textbooks, problems, materials, and instructional tasks are used in mathematics
lessons. In this study, we focused on instructional tasks that can be defined as “a segment of classroom
activity devoted to the development of a mathematical idea” (Stein et al., 2000, p. 8). Tasks in
mathematics teaching are of great importance as they influence how students think, use and make sense
of mathematics, as well as determine the content learned (Stein et al., 1996).

The tasks used in the mathematics lesson can be examined from many different perspectives, such
as multiple representations and the variety of solution ways (Stein et al., 2000). One of these perspectives
is the cognitive demand of tasks. Cognitive demand refers to “the kind and level of thinking required of
students in order to successfully engage with and solve the task.” (Stein et al., 2000, p. 11). Mathematical
tasks may require students to fulfill cognitively different requirements. For instance, a task may require
the student to memorize and apply a mathematical procedure or algorithm, or to use complex
mathematical thinking and reasoning strategies (Estrella et al., 2020). These differences constitute
different cognitive demands of the tasks. Stein and her colleagues (Smith & Stein, 1998; Stein et al., 1996)
described these different levels. According to their classification, tasks are categorized into two main
categories as low (i. Memorization, ii. Procedures without connections) and high (iii. procedures with
connections, iv. and doing mathematics) cognitive demand level. Low cognitive demand tasks require
students to memorize mathematical operations, algorithms, and facts and apply them. This makes
students fluent applicants of these procedures (Boston, 2012). High cognitive demand tasks require
students to think and reason about mathematical ideas. Thus, they could have a rich understanding of
mathematics (Boston, 2012).

While low cognitive demand tasks are cognitively less challenging for students because they are
mostly procedural, high cognitive demand tasks require students to think cognitively more complex and
engage in higher order thinking (Stein et al., 2000). High cognitive demand tasks are also non-routine tasks
(Simon & Tzur, 2004). The goal of these tasks is “to have students develop the capacity to think, reason
and problem solve” (Smith & Stein, 1998, p. 344). As a result of regular engagement in high cognitive
demand tasks in the learning process, students could establish mathematical connections, and develop a
deeper and richer understanding of concepts and processes (Stein et al., 2000). Within this process,
students also engage in meaningful and rich interactions. Studies (e.g., Boaler & Staples, 2008; Boston &
Smith, 2009; Simon & Tzur, 2004) show that spending more time solving non-routine tasks with high
cognitive demand in the classroom contributes positively to students' learning. In addition to classroom
practices, it was found that students who used textbooks containing high cognitive demand tasks were
more successful in mathematics in the national exam (Hadar, 2017).

Although high cognitive demand tasks are an essential aspect of effective mathematics teaching,
teachers tend to implement these tasks at a lower cognitive demand in their classroom (Tekkumru-Kisa
et al., 2020; Stein et al., 1996; Stigler & Hiebert, 2004). As a result, a task with a high level of cognitive
demand may maintain the same level in classroom practice or be implemented at a lower demand level.
It is difficult to increase the cognitive demand of a task designed at a lower cognitive demand in classroom
practices (Stein et al., 1996; Stein et al., 2000). Thus, it is important to design and write tasks at a high
cognitive demand level before being used in the classroom.

Students from all grade levels, including preschool, can engage with high cognitive demand tasks
(Huinker & Bill, 2017). Although it is important for students from all grade levels to understand
mathematics, it is important to put particular emphasis on elementary school mathematics. Because
elementary school mathematics, together with middle school and high school mathematics, forms a
foundation for advanced mathematics (Wu, 2009). A student who experiences mere memorization and
mimicking of rules, facts, and operations in elementary school mathematics is unlikely to understand the
power of mathematics or to be interested in mathematics in higher grades (Reys & Fennell, 2003). On the
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contrary, students' conceptual understanding of mathematics topics in elementary school is an indicator
of their success in high school mathematics (Bailey et al., 2014; Siegler et al., 2012). Thus, providing high
cognitive demand tasks that will contribute to the students' understanding of elementary school
mathematics is essential (Huinker & Bill, 2017; Van de Walle et al., 2019). Studies have also indicated that
using high cognitive demand tasks in the classroom positively affects both students' understanding of
mathematics and their attitudes toward mathematics (Ni et al., 2018; Schoenfeld, 2002; Sztajn et al.,
2012).

Studies focusing on mathematics tasks in Turkey are predominantly conducted at the middle school
level, and the number of studies conducted at the elementary and high school levels is limited. Although
a few studies (Usluoglu, 2020; Yalgin, 2019) examined elementary school tasks with different perspectives
(Bloom's taxonomy, etc.), we did not encounter any study in our review examining the cognitive demand
levels of the tasks as written. Only a limited number of studies examined the cognitive demand of the task
as implemented in elementary school classrooms (Dogan Coskun & Isiksal Bostan, 2019; Yabas & Altun,
2020). Since the cognitive demand levels of the tasks provided to students in elementary school
mathematics lessons were not thoroughly examined, we do not have enough information about the
mathematical thinking and learning opportunities we offer our students (Boston et al., 2019).

The studies (Bayazit, 2013; Engin & Sezer, 2016; Recber & Sezer, 2018; Toprak & Ozmantar, 2019)
examined middle school mathematics textbooks found that the tasks were mainly at 2nd (Low Demand -
Procedures without connections) and 3rd (High Demand - Procedures with connections) level. The
number of tasks at level 4 (High-Demand - Doing) was quite low in these textbooks (Bayazit, 2013; Engin
& Sezer, 2016; Recber & Sezer, 2018). Toprak and Ozmantar (2019) found that the majority of the tasks
in fifth grade mathematics textbooks are at level 1 (Low Demand - memorization) in fifth grade
mathematics textbooks. Bozkurt (2018), in his study examining the different aspects of the tasks as well
as the cognitive demand level, stated that the instructions of many tasks in the mathematics textbook are
insufficient and therefore, students may access inaccurate information. Sevimli and Kul (2015) found that
the use of technology is limited in all content presented, especially in tasks, in middle mathematics school
textbooks. Considering all these limitations and areas of improvement documented in the previous
studies, this study aims to examine the quality of the elementary school mathematics tasks suggested for
remote remedial courses with different perspectives, in particular cognitive demand of the tasks.

Method

Document analysis, a systematic method used for the examination and evaluation of printed or
electronic documents that contain information about the phenomenon under examination (Bowen, 2009;
Yildirnm & Simsek, 2018), was used in this study. The data sources of this study were the sample tasks
recommended to be used in remote remedial courses for grades 1 to 4 by MoNE. The tasks were
downloaded from the link (http://mufredat.meb.gov.tr/201920ikincidonem.html) on the official website
of the MoNE.

The objectives in the document did not include all objectives in the curriculum. There are 124
objectives in the document. 79 objectives are named “critical objectives,” and the others are “non-critical
objectives”. The meaning of critical objectives was not defined, and there was no explanation on what
distinguishes these objectives from non-critical ones in the published documents. Thus, we also used the
same language of critical objectives in this study. The documents include tasks that were designed for a
total of 79 critical objectives from four different learning domains.

The tasks considered as units of analysis were named differently (e.g., instructions, worksheets) in the
documents. Some tasks included sub-sections that could be counted as separate tasks, and the others did
not include any sub-sections. Since there was no consistency in this respect, the researchers determined
the starting and ending points of each task and coded accordingly. For example, a first-grade introduction
task included six tasks with different contexts and addressing different objectives. Thus, researchers split
this introductory task into six, assigned numbers to each task, and coded these six tasks separately. After
assigning numbers to all tasks in the documents, the tasks were ready for analysis.
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After determining the number of tasks, their distribution by grade level and learning domain was
examined (Table 1). There are a total of 85 tasks in the document, 21 in the first grade, 31 in the second
grade, 22 in the third grade, and 11 in the fourth grade. According to learning domains, most tasks were
in the measurement domain, and the least number of tasks were in the statistics and data domain.

Table 1.
The Distribution of Tasks According to Grade Level and Learning Domain

Numbers and Operations Geometry Measurement Statistics and Data Total

f f f f f
1% grade 3 9 8 1 21
2% grade 16 - 13 2 31
3t grade 3 7 12 - 22
4th grade 1 3 6 1 11
Total 23 19 39 4 85

Data Analysis

In the study, to examine the cognitive demand of the tasks, AR1l: Potential of the Task Rubric
developed by Boston (2012; 2017) in Instructional Quality Assessment [IQA] Academic Rigor in
Mathematics Toolkit were used. The necessary permission for use was obtained from the researcher.
Boston (2012) referred to the cognitive demand levels framework of Smith and Stein (1998) in the tool
developed to assess the potential cognitive demand levels of tasks (as written) within the scope of her
research. Similar to the framework of Smith and Stein (1998), the first and second levels are low cognitive
demand levels, and the third and fourth levels are high cognitive demand levels (Boston, 2012; Smith &
Stein, 1998). Boston’s (2012) framework was used in this study since it emphasized the importance of the
ideas behind mathematical assumptions in determining the cognitive demand levels of the tasks. In this
framework, levels were named as level 1-memorization, level 2-procedures without connections, level 3-
making implicit connections, and level 4-making explicit connections (Boston, 2012). There is no specific
name for Level 0. The levels used in the analysis framework and their descriptions are given in Figure 1.

The task has the potential to engage students in complex thinking or in creating meaning for
Level 4 mathematical concepts, procedures, or relationships. The task must explicitly prompt for
evidence of students’ reasaning and understanding.

The task has the potential to engage students in complex thinking or in creating meaning for
Level 3 mathematical concepts, procedures, or relationships. The task does not explicitly prompt for
evidence of students’ reasoning and understanding.

The taskis limited to engaging students in using a procedure that is based on prior
instruction, experience, or placement of the task. The task does not require students to make

Level 2 connections to the concepts or meaning underlying the precedure they are using. The focus
of the task appears to be on producing correct answers rather than developing
mathematical understanding
The task is limited to engaging students in memorizing; note taking; ar reproducing facts,
Level 1 rules, formulas, or definitions. The task does not require students to make connections to the
concepts or meanings that underlie the facts, rules, formulas, or definitions they are
memorizing ar using.
Level O The task requires no mathemalical aclivity.

Figure 1. The Levels of Boston’s (2012, p.99) Framework

Boston (2012) stated that in the analysis of multi-part activities, raters should consider the most
comprehensive and highest level of thinking required in the task as they determined the level of the task.
In this study, the cognitive demand levels of each part of the multi-part tasks were determined, and the
highest cognitive demand among the parts was accepted as the task level. The cognitive demand of the
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tasks could be increased in the implementation through asking questions, and engaging classroom
discussions. However, since we cannot predict classroom dynamics, only the written forms of the activities
were evaluated in this study.

After determining the cognitive demand of the tasks, the frequency and percentages of task
distribution by grade level were found. Then the findings were presented by comparing the tasks to
emphasize how these levels were determined and to highlight the differences among different level tasks.

In addition to analyzing the cognitive demand levels of the tasks, aspects that could negatively
influence the mathematics learning-teaching process in the written text of the tasks were determined.
Although these aspects do not directly affect the cognitive demand level of the task, the researchers
analyze them because they would negatively influence task quality. All tasks were coded under five
categories called aspects (See Table 2). Existing literature on problem and task evaluation was used to
determine the categories as follows: (i) representation type (Kajender & Lovric, 2009), (ii)
overgeneralization/oversimplification (Kajender & Lovric, 2009), iii) clarity of language (Bozkurt, 2018),
(iv) use of mathematical language (Gonzales, 1994; Ozgen et al., 2019) and (v) presentation of concepts
(Bingdlbali & Ozmantar, 2015). In addition to these categories, printing and grammatical errors were
found in some tasks. These errors were not reported because they did not include mathematical content.

Table 2.
Aspects of the Tasks in the Written Form That Can Negatively Influence the Mathematics Learning-
Teaching Process

Aspect Description

Representation type Inaccurate or imprecise use of figures, pictures, tables, and
graphic representations in the tasks

Overgeneralization/oversimplification ~ Tasks include over-generalization or over-specification
situations that may result in misconceptions.

Clarity of language The language used in the task is not clear and understandable

Use of mathematical language Inaccurate or imprecise use of mathematical symbols and
language in the tasks

The language used in the tasks was colloquial rather than
formal mathematical language.

Presentation of concepts Presence of mathematical errors in the definition or
presentation of the concepts in the tasks.

The content analysis method was used to analyze the tasks. The tasks were coded by two mathematics
education researchers. In the coding of the nine tasks where researchers could not reach an agreement,
and the opinion of the third researcher was consulted. These tasks were discussed with the third
researcher until a consensus was reached. The agreement among coders, inter-rater reliability, was
calculated by the similarity ratio formula [Reliability coefficient = the number of agreements/ total
number of agreements plus disagreements) x 100] defined by Miles and Huberman (1994). Inter-rater
reliability was calculated as .89.

In this study, all the rules stated in “Scientific Research and Publication Ethics Statements for Higher
Education Institutions” were followed, and none of the actions declared under the title “Actions
Contradictory to Scientific Research and Publication Ethics” -which is the second part of the statement-.
Ethical approval was obtained from the Marmara University Research and Publication Ethics Committee
(approval date 21.02.2021, approval number 2021/112).
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Findings

The study's findings were presented under two sections: cognitive demand and aspects of the task
that can negatively influence the teaching-learning process.

Cognitive Demand of the Tasks

The distribution of potential cognitive demand levels of the tasks is given in Table 3.

Table 3
Distribution of Cognitive Demand Level of the Tasks*
Low Cognitive Demand High Cognitive Demand
Level 1 Level 2 Level 3 Level 4

f % f % f % f %
1™ grade 1 1.2 15 17.6 4 4.7 1 1.2
2th grade - - 16 18.8 13 15.3 2 2.4
3" grade 1 1.2 11 12.9 10 11.8 - -
4t grade - - 6 7.1 5 5.8 - -
Total 2 2.4 48 56.4 32 37.6 3 3.6

* Since there was no activity at Level 0O, it was not added to the table.

As shown in Table 3, there are two (2.4%) tasks at Level 1, 48 (56.4%) tasks at Level 2, 32 (37.6%) tasks
at Level 3, and three (3.6%) tasks at Level 4. This distribution shows that the tasks are mainly at Level 2
and Level 3. In addition, the majority of the tasks suggested for each grade level are at Level 2. For Level
4 tasks, there is one task in the first grade and two in the second grade, and no task in the third and fourth
grades.

In this section, tasks from different cognitive levels were presented, and then the reasons for such
classification were explained. One of the two tasks at Level 1 is a first-grade geometry task. The task (p.16)
is designed for naming geometric shapes by classifying them according to the number of vertices and
edges. In this task, poems about geometric shapes (square, rectangle, triangle, circle) were given (e.g.,
Figure 2); students were asked to read poems, draw the shapes and copy poems in their notebooks. The
tasks went beyond the literacy task since they asked students to draw the shapes described in poems.
Since drawing the shapes is a mathematical task, it has moved the task from Level O to Level 1. At first,
since the poem emphasizes the features of geometric shapes, it is considered a higher demand activity.
However, since there is no instruction in the written text that requires students to explain their
mathematical thinking and emphasizes the relationships between concepts and their features, the
cognitive demand level of the activity did not reach high levels.
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Me kigem var ne kenarim
Yusyuvarlak her yanim Do you know a proverb about the importance of the time?

Let me tell vou one. "Time is money”

Share what you know with your friends.

Tipki teker gibiyim
Tikar tikir dénerim.

GOREY ZAMANI

I hawve neither corner nor edge Exjrenclersden e birpliklarinden yarden alarak, yagamiaryla g betli bagh oleylan yi, ay, haka, gin
Ilm ﬂl]_ rl}u[ld o irr il hulbetar ah ronoloph. Sy @ Boyrralan dbfed
I'm just like a wheel TASK TIME
I roll perfectly With the help of family elders, students are asked to

chronclogically order certain events in their lives

Figure 2. An Example of First-Grade using the cencepts such as vear, month, week, and day.

Task in the Geometry Domain (Level 1) Figure 3. An Example of Third-Grade Task in the

Measurement Domain (Level 1)

The other Level 1 task was a third-grade measurement task (p. 13) that was designed for the “Explain
the relationship between time measurement units” objective. The objective emphasized the explanation
of the connections between year-week, year-day, and minute-second. In the task (Figure 3), students
were asked about the chronological order of the important events in their lives. While the curriculum
emphasized the need for students to make a connection between the concepts of time, no question was
asked to create such a connection in the examined task. Since the scope of the task is limited to
“memorizing or reproducing facts, rules, formula, or definitions.” and no connections were made among
concepts, the cognitive demand level was determined as Level 1.

Sections from two different tasks in the second-grade numbers and operations learning area are
shown in Figure 4 and Figure 5. The first two questions (Figure 4) in the task (p.14) focus on performing
division operations and producing a correct response rather than developing a conceptual understanding
of the division concept. Although this is the case for the first two questions, the last question includes
“little ambiguity about what needs to be done and how to do it.” It is sufficient for the student to use a
certain strategy (division, repeated addition, or subtraction) to solve the problem. Therefore, the cognitive
demand level of the task was determined as Level 2. In the task in Figure 5 (p. 16), there were questions
on whether the sharing is fair or not. The effort to make students aware of the difference between fair
and equal sharing showed the reasoning expected at a Level 3 task. Since the task did not ask for explicit
evidence for students’ reasoning in creating connections between repeated subtraction and division as
well as the difference between fair and equal sharing, the task was not coded under Level 4.
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1] :-'II T ht §| | ] IL II|-'I I | '|l.| l'll":'l I||'I,:'III ll!l'-lll,lf T
Solve the following decisions. B ebmedi 7 oleus esit seblde poulosiruor
sofidoki bolme islemlerini wopinz A :"Ltl meets the bread I'I"E‘dn mnfamlc- Every day, he shares §
‘ , breads equally to 2 families.
10)2 8§14 12|12 J |3 6|2 gt Har bir aleus kacor exmek varmis olur!
I i
r» \ ol 000t Dir pOCRMm OIMUS Mudur?
Senay, who drinks 2 glasses of orange juice a day, drinks 18 glasses of B Sizee aileleri olusturan birey souglon fork olsoudi odaleti bir poudasin
orange juice in how many days? lur i

A ML
How many breads do each family get?
Do vou think, it is a fair share?
L‘J’ qunae | o' Do you think it would be a fair share if the numbet of family members
differs?

b Giinde 2 bordok portokal suy icen Senoy, 18 bandok portokal suyunt

Figure 4. An Example of Second-Grade Task in the Figure 5. An Example of Second-Grade Task in
Numbers and Operation Domain (Level 2) the Numbers and Operation Domain (Level 3)

Another comparative example is given by two tasks in different topics of measurement learning
domain. The first task was a second-grade task designed for the “Solves problems using the length
measurement unit” objective. In one part of the task (p. 90), the amount of fabric required for the
products to be produced was given, and the students were asked to answer the questions using this
information (Figure 6). Students’ prior knowledge and experience should be considered in deciding the
cognitive demand of the task (NCTM, 2014). In the task, students are required to do multiplication,
repeated addition, and division using the given lengths. The examination of the mathematics curriculum
shows that the initial focus is given to multiplying numbers up to 10 by 1, 2, 3, 4, and 5. The last question
in Figure 6 has more than one solution (e.g. multiplication, repeated addition). Since the second-grade
students have recently learned multiplication, solution ways might not be evident for them. Therefore
this question was accepted as a problem. If the same questions were asked to fourth-grade students,
these questions would not be considered a problem considering the fourth-grade objectives. As a result,
although this task included a problem-solving situation, since students were not asked to explain their
mathematical reasoning and support it with evidence, the task was classified as Level 3.
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Ll ‘ 2. The amount of fabric required for each product.
2. Tablo: Grinler Igin Gereken Kumasg Miktari

Uriin [ Kumas Miktar | Product The amount of fabric

Elbise | 8m Dress em

Sapka 2m

Mont | 5m Hat o m

Yelek 4m

Coat 5m
Bir fabrikada tiretilen her tiriin icin gereken kumag miktarlan

yukarida verilmistir. Asagidaki sorular tabloya bakarak yanitlayi- Vest 4m
nizZ. The amount of fabric required for each product produced in a factory is

given above. Answer the questions below by looking at the table.
5 Adet elbise igin kag m kumus gerekmektedir?
How many meters of fabric are needed for 5 dresses?

1 adet sapka, 1 ader yelek icin toplam kag m kumas gerek- s
mektedir? How many meters of fabric are needed for 1 hat and 1 vest?

3 adet elbise ve 4 adet mont igin toplam kag m kumas gerek-
mektedir?

Demet has ordered 10 hats and 8 coats to sell in her store. How many
....................................................... meters Of fabric are needed fOr MS- Demet’S Ol’deI’S?
Demet Hanim, magazasinda satmak icin 10 ader Sapka, 8 e

adet mont siparig etmistir. Demet Hanim'in siparisleri icin toplam  How many vests can be produced with the amount of fabric needed for 4
kag m kumasg gerekmektedir? coats?

4 adet mont igin gereken kumas miktari ile kag adet yelek
uretilebilir?

Figure 6. An Example of Second-Grade Task in the Measurement Domain (Level 3)

) . - ; Buse liked her friend’s cherry jam very much. So she takes
Buse, arkadasinin visne regelini cok sevmistir. Bu ylizden malze- . X . ) . ,
me listesini alir ve tarifi evinde dener. Buse'nin receli, arkadasinin- the ingredient list and tries the recipe at home. Buse’s jam
kine benzememistir. was not like her friend’s.
Buse, yaptigi recelin neden farkli oldugunu aragtirmistir. Bunun Buse searched for the reason why the jam was different.
sonucundettarlﬂe kullandigi bardak ve kasigin arkadasininkinden She realized the glass and spoon she used in the recipe
farkli oldugunu anlamistir. . i )

were different from her friend’s.
Answer the following questions based on the text above.

Yukarida verilen tarifte herkesin ayn miktarda kullanacag triin e Which ingredient did everyone use in the same

Asadidaki sorulan yukarida verilen metne gdre yanitlayiniz.

.

i . .
hangisidir? amount in the recipe above?

« Uriinlerin miktarini ayni dlgme araci ile kullanmanin faydalan e What are the advantages of using ingredients with the
nelerdir? same measuring tool?

« Tarifi herkesin ayni sonuca ulasmasi igin yazacak olursak, ne o If it were to write the recipe so that everyone would

yapmamiz gerekir? get the same result, what should we do?

Figure 7. An Example of Second-Grade Task in the Measurement Domain (Level 4)

A measurement task (p. 71) that was designed for “solving problems related to the mass measurement
unit” includes five problems with different contexts. In one of these questions (Figure 7), a problem
situation was presented in which Buse made jam according to her recipe. However, her jam was not
similar to what her friend did, and various questions were asked about this situation. The use of non-
standard measurement units (glass, spoon) caused the recipes to produce jams with different flavors.
Through highlighting this problem situation, the task aims to emphasize the importance of using standard
measurement units. This task was coded as high cognitive demand level because it caters “doing
mathematics”, “using non-algorithmic thinking”, “evidence for reasoning and understanding”, and
“developing an explanation for why formulas or procedures work”. The task was classified as Level 4, as
it was asked the underlying reason for the mathematical idea of using standard measurement units (using
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kilogram) in the last question. This emphasis is also important because it focuses on the mathematical
idea explored in the problem-solving process rather than carrying out procedural calculations.

Aspects of the Task that can Negatively Influence the Teaching-Learning Process

After examining the cognitive demand of the tasks, the aspects of the tasks that can negatively
influence the mathematics teaching-learning process were discussed. The distribution of these aspects by
grade levels under the determined categories is given in Table 4.

Table 4.
The Distribution of The Aspects That Can Influence Negatively the Mathematics Teaching-Learning Process
by Grade Level

1*" grade 2th grade 3th grade 4t grade Total
Aspect* f f f f f
Clarity of 1 8 1 2 12
language
Presentation of 3 6 3 3 15
concepts
Representation 2 4 - 4 10
type
Use of 1 5 3 1 10
mathematical
language
Overgeneraliza 1 2 1 - 4
tion/oversimpli
fication

*More than one aspect can be coded in a task.

As seen in Table 4, the inaccurate presentation of concepts (f= 15) and the lack of clarity in the
language (f= 12) are found as two dominant aspects of the tasks. The use of unclear mathematical
language in the tasks may result in difficulties in understanding the explanations, problems, or questions.
Further, it could cause different interpretations of the text. A second-grade task about “money” (p. 56) in
the measurement learning domain could be an example of this unclear language use (Figure 8) in the
question stem.

1. Asagidaki kumbaralardan, icinde 1 TL olanlari isaretleyelim.
1. Mark the piggy banks containing 1 TL.

50 kr

50 kr
+1 tane +2 tane
25 kr 25 kr

Figure 8. An Example of Second-Grade Task in the Measurement Learning Domain

2 tane
25 kr

2 tane
50 kr

In the question in Figure 8, students were asked to mark the piggy banks containing 1%. In this
question, students could say that there is no 1% coin in any piggy bank or first- second piggy banks contain
a total amount of 1£. This could negatively influence the implementation of this task in the instruction.

Another aspect is the inaccurate presentation of the concept. A second-grade task in the
measurement learning domain could be an example of this aspect. In the task, the concept of leap year
was mentioned, and the following explanation was provided for the calculation method, “The years in
which February has 29 days are called leap years. When calculating a leap year, we look at the last two
digits of the year. If the last two digits are divided by four, it is not a leap year." (p. 8). This method of
calculation is mathematically incorrect. The correct explanation is that years divided by four without a
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remainder are leap years, and the years divided with a remainder are the ones in which February has 28
days. Even if the explanation about the leap year calculation method in the content is corrected, the
calculation method was not presented in a way that students could explore the mathematical reasoning
behind this method. In three tasks of the same measurement topic from first (p. 11) and second grade (p.
128-129), the number of days in a month was generalized as 30 days. Information of “All months have 30
or 31 days, except for February, which is 28 days (29 days in leap years only)” (Britannica, 2020; Oliver,
1998) was not stated in the task.

For some tasks, researchers coded more than one aspect of the task that can negatively influence the
teaching-learning process. A fourth-grade task for “constructing a bar graph” and “using different
representations to represent obtained data” objectives (p. 12) is an example of this case. In the task,
students were expected to research a variety of fish species’ swimming speeds in kilometers per hour and
to represent the speeds using a tally sheet or a frequency table. An example table and bar graph
representation for a data set are given in the task (Figure 9 and Figure 10).

THE FASTEST FISH IN THE SEA 120

DENIZLERIN EN HIZLI BALIKLARI 100
Yelken Babi Sailfish 110km 80
(Cizgili Marlin Striped Marlin B0 km o
Vahu Baligi Wahoo 18km
40
. . Atlantic bluefin
. Guney mav Yuzgecli Ton Babgi Sins ‘ 76km .
San \ruzged_ Ton Ea!‘@ Yellowfin tuna 7L km M Yelken Balig Cizgili Marin Vahu Balig
. . 0 G.Mavi Yiizgecli _mSar Yizgecli ton

Figure 9. An Example of Fourth-Grade Task in the  Figure 10. An Example of Fourth-Grade Task in the
Statistics and Data Learning Domain - Table Statistics and Data Learning Domain - Graphical
Representation Representation

The presented table in Figure 9 was named incorrectly as frequency table (inaccurate presentation of
the representation). Instead, such representation should be used to represent discrete data. Further, the
column headings are not given in the table, and the axes are not named in the bar graph (representation
type). One other mathematical error was that the unit of speed is expressed as in km instead of km/h.

In 8 out of 85 tasks, mathematical language was used inaccurately. For example, in a second-grade
geometry task, students were asked to measure the lengths of the objects in given pictures. Students
were asked to measure the "length of seating space of a chair" (p. 86). This is coded as an inaccurate use
of mathematical language because the side lengths of the seating were tried to be meant.

At last, some tasks included over-generalizations/over-simplifications that could result in potential
mathematical misconceptions. A task on measuring lengths could be an example of this aspect. Measuring
length topics are in second, third, and fourth grades. In these tasks, students were generally asked to
express the length measurements in millimeters, centimeters, and meters. The striking situation in this
regard is that while a similar approach is followed in the second and third grades, a different approach is
followed in the fourth grade. In a second-grade task (p. 81), the following language was used: “we
measure objects such as seats, trees, fabrics in “meters”, and glass, computer, pencil in “centimeters”.
This task did not emphasize that meters and centimeters are measurement units. Centimeters and meters
were introduced as two distinct concepts (p. 82). The length of a tree or fabric can be expressed not only
in meters but also in centimeters. In the fourth grade, the same errors were observed less frequently, and
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a more appropriate language was used compared to the second and third grades, such as “we measure
many lengths with meters and centimeters, but for smaller objects, we use millimeters." (p. 24).

Results and Discussion

In this study, the quality of tasks recommended for distance education at the elementary school level
was examined from multiple perspectives, in particular cognitive demand levels. The results of the study
showed that the majority of the tasks were at low-cognitive demand level, the distribution of the cognitive
demand levels was not balanced, and some tasks included mathematical errors. In addition, study results
showed the potential of these tasks and to what extent they could promote meaningful and rich
mathematical learning opportunities for the students.

The first main result of the study is that the majority of the tasks were classified as low cognitive
demand tasks. This result is in parallel with the findings of the studies examining the cognitive demand of
textbook tasks (Bayazit, 2013; Engin & Sezer, 2016; Recber & Sezer, 2018). Providing students with low-
level tasks frequently makes them fast and fluent practitioners of mathematical operations, rules, and
formulas (Boston, 2012). This does not align with the elementary mathematics curricular aim of equipping
students with higher-order thinking skills such as problem solving, reasoning, and mathematical thinking
(MoNE, 2018). To develop these higher-order thinking skills, students should regularly experience high
cognitive demand tasks (Boston, 2012, Stein & Lane, 1996). Students engaged with such tasks start to see
mathematics as an effort to create meaning. (Huinker & Bill, 2017). Although the importance of high
cognitive demand-level tasks in the student's understanding and learning of mathematics is evident, it is
striking that the number of tasks at level 4 is quite limited in this study. In addition, researchers (Boston
et al., 2019; Henningsen & Stein, 1997; Stein et al., 2000) stated that the cognitive demand levels of the
tasks tend to be implemented at a lower level than the potential level in practice. As a result of this
tendency, it is expected that the number of tasks coded at high demand level, in this study, would be
lessened in the implementation. This would limit opportunities for meaningful and rich mathematics
learning in the classroom (NCTM, 2014).

One of the possible reasons for the study result of more tasks with low cognitive demand is that
elementary school mathematics is perceived as easy (Lannin & Chval, 2013). It may be thought that the
students can learn elementary school mathematics topics without engaging in complex problem
situations, and then tasks might be mostly designed at the low cognitive demand level. Contrary to this,
Huinker and Bill (2017) stated that all students, including preschools, can engage in higher cognitive
demand tasks that support mathematical reasoning and problem solving. Also, the importance of
elementary school mathematics for establishing a foundation for mathematics in upper grades and
advanced mathematics should be considered (Wu, 2009). Thus, conceptual learning should be achieved
with tasks that require higher cognitive demand in elementary school mathematics. (Stein & Lane, 1996;
Wilhelm, 2014). This conceptual learning supports students' understanding of the relations between
concepts and operations, and their transfer of this learning (Hattie et al., 2016).

Another important result of the study is that some aspects of the tasks may negatively influence the
teaching-learning process, and many tasks include mathematical errors. Similarly, Bozkurt (2018) also
found that the tasks had some problems in terms of applicability, the tasks’ instructions were not clear
enough, and the tasks included mathematical errors. These kinds of tasks could result in misconceptions
and incorrect mathematical conceptualization. As a result of the immediate transition to distance
education due to the pandemic, teachers did not have enough time to review the quality of the tasks. In
particular, in addition to difficulties in communicating with students (e.g. not being able to attend
synchronized lessons, limited in-class interaction), the use of tasks without having a thorough assessment
of their mathematical accuracy and quality can result in quality problems in mathematics instruction.

While examining the tasks, an interesting finding drew our attention. All tasks, except one, did not
include any educational technology. In one task, students were asked to search on the internet, which is
not a unique educational technology for teaching mathematics. Since the tasks are recommended for use
in distance education, they are expected to meet the needs of distance education by being supported by
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technology. Contrary to this expectation, the use of technology is not integrated and recommended in all
tasks, except one task. The lack of technological tools used in the task can negatively affect the learning
opportunities and the opportunities to provide students with effective mathematics instruction (Kazak,
2020; NCTM, 2000). Because studies suggest that technological tools such as virtual manipulative and
dynamic software support students' conceptual understanding of mathematics and contribute to a strong
mathematics foundation, especially in elementary school mathematics, in distance as well as in face-to-
face instruction (Cheung & Slavin, 2013; Reimer & Moyer, 2005; Rich, 2020; Wills, 2020). In addition, one
of the goals of the elementary school mathematics curriculum is to develop students’ technological and
digital competence (MoNE, 2018). Failure to reflect this curricular approach in the recommended tasks
may have negative consequences in terms of long-term educational outcomes.

The fast transition to distance education requires teachers to adapt quickly to this situation.
Supporting remote mathematics instruction through recommending tasks is significant for facilitating this
adaptation process of teachers. However, all the responsibility for addressing the problems and
mathematical errors reported in this study is left to teachers in their classroom practices. Since teachers
take initiative to decide how to use the tasks in classroom practices, one can assume that these problems
will be addressed. However, studies showed that classroom teachers have difficulties in understanding
and teaching different mathematical concepts (Hill, 2010; Ozmantar & Bingélbali, 2009; Toluk Ugar, 2011;
Yildizlh & Sari, 2017). Considering elementary school teachers’ mathematical difficulties and their
adaptation difficulties in distance education, mathematical error free high cognitive demand tasks that
meet the needs of distance education settings should be shared with teachers.

Considering these results, revision of the tasks to be compatible with distance education, enrichment
of the tasks with technological tools to promote conceptual understanding, and elimination of the
mathematical errors could be suggested for these published tasks. Further, in the task design process,
experts should check the task content to make sure that all tasks are free of mathematical errors and
suitable for distance education. In this context, the questions of who designed and checked these tasks,
and by which criteria they evaluated should be asked. In addition, the individuals who design and examine
these tasks should be knowledgeable about what high cognitive demand tasks entail and make their
design decisions accordingly. The cognitive demand level of these published tasks can be increased
through revisions. For instance, different from Level 3 tasks, Level 4 tasks require students to explain their
thinking behind a solution strategy or answer (Munter, 2014). The task at Level 3 could be progressed into
Level 4 by explicitly asking for evidence for students’ thinking, reasoning, assumptions, generalizations,
and inferences (Boston, 2012, 2017).

In this study, the tasks suggested for distance education by the MoNE were examined. Although
examining these tasks as they were published gives an idea about mathematics instruction, there are
many factors that affect the implementation in classes. Studies have shown that teachers tend to
implement high cognitive demand tasks at a lower level in their classroom practices (Boston et al., 2019;
Henningsen & Stein, 1997; Stein et al., 2000). In addition, they stated that teachers who have effective
teaching skills can increase the cognitive demand of a low level task to a high level (Smith & Stein, 1998;
Stein & Smith, 1998). In future studies, in addition to examining the potential cognitive demand levels of
distance education tasks, it will be useful for practitioners and researchers to investigate how these levels
are affected in classroom practice observations. Since the implementation of high cognitive demand tasks
is not easy for teachers, teachers should be supported with professional learning opportunities to develop
the competencies required for the implementation of high cognitive demand tasks in their classroom
practice (Tekkumru-Kisa et al., 2020). According to NCTM (2014), teachers should be competent in
determining the cognitive demand level of tasks they will use in their classrooms and selecting higher-
level tasks. In this study, explaining the details regarding cognitive demand levels and the differences
across the levels, as well as providing concrete examples from the tasks could support these competencies
of teachers in their professional development.

14



Giilbagci Dede, Ozen Unal & Yilmaz — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 52(1), 2023, 1-32

Author Contribution Rates
The authors contributed equally to the study.
Ethical Declaration

All rules included in the “Directive for Scientific Research and Publication Ethics in Higher Education
Institutions” have been adhered to, and none of the “Actions Contrary to Scientific Research and
Publication Ethics” included in the second section of the Directive have been implemented.

Conflict Statement

The author declares no competing interests.

15



Giilbagci Dede, Ozen Unal & Yilmaz — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 52(1), 2023, 1-32

Tiirkge Siirimui

Giris

Kiresel diizeydeki COVID-19 salgini sebebiyle birgok (lilkede oldugu gibi Tirkiye'de de tim sinif
diizeylerinde 2020 yih Mart ayi (2019-2020 egitim-6gretim yili) itibariyle uzaktan egitime gegilmistir.
Uzaktan egitime gecilmesi ile Egitim Bilisim Agi (EBA) egitim-6gretimde 6n plana ¢ikmistir. EBA, Tiirkiye
Cumhuriyeti Milli Egitim Bakanligi (MEB) tarafindan kurulan sosyal nitelikli egitsel elektronik icerik agidir.
Uzaktan egitim slrecinde EBA-TV Uzerinden canl olmayan ve EBA platformu Uzerinden canh dersler
ylratilmistir. MEB ortaya gikan bu olaganistii durumu ve olasi sonuglarini g6z 6niine alarak 2020-2021
egitim-6gretim yili baglamadan 6nce derslerini diizenlenmeye karar vermistir. Telafi derslerinin amaci,
pandeminin baslangicinda yapilamayan derslerin telafisi ve uzaktan egitim ile 06grenmenin
pekistirilmesidir. Bakanlk telafi egitimine katki saglamasi amaciyla 2019-2020 egitim-6gretim yilinin bahar
doneminde uzaktan egitim ile yiritilen derslerin Gst sinif matematiginde temel olan kritik konu ve
kazanimlari belirlemistir. Belirledigi bu kazanimlara yonelik her sinif diizeyinde etkinlik ornekleri
hazirlayarak bu etkinlikleri elektronik olarak hem EBA platformu hem de resmi web sitesi Gzerinden
yayinlamistir. Ogretmenlerin etkinlikleri dgrencilerinin ihtiyaglarina gére dogrudan kullanabilecegi,
uyarlayabilecegi ya da kendi etkinliklerini hazirlayabilecegi ifade edilmistir (MEB, 2020). Yuritllen telafi
egitimlerinde kullanmak Uzere 6rnek matematik etkinliklerinin sunulmasi 6grenme-6gretme siirecinin
desteklenmesi ve 6grencilere 6grenme firsatlari sunma adina énemlidir. Clinkii 6grenciler matematik
dersinde zamanlarinin ¢ogunu bu etkinlikler ile gecirmekte (Boston & Smith, 2009) bu da onlarin
matematik hakkindaki diisinmeleri ve anlamalarini belirlemektedir (Doyle, 1988).

Matematik egitiminde etkinligin yeri ve 6nemi acik olsa da her etkinligin iyi tasarlanmis oldugu ve
dgrencilere 8grenme firsati sagladigi soylenemez (Ozmantar & Bingdlbali, 2015). Ornegin Amerikan Ulusal
Matematik Ogretmenleri [National Council of Teachers of Mathematics (NCTM)] (2014), etkili bir
matematik egitiminde kullanilan etkinliklerin akil yuritme ve problem ¢ézmeyi desteklemesi gerektigini
ifade etmektedir. Ogrencilerin akil yiriitmesini, problem ¢6zmesini ve diisiinmesini gerektiren bu tiir
etkinlikler ise bilissel istem diizeyi ylksek olarak kabul edilmektedir (Smith & Stein, 1998). Yiiksek bilissel
istem diizeyinine sahip olmanin yani sira etkinliklerin niteligini arttiracak olan bircok farkl 6zellikten
bahsedilebilir (Ozmantar & Bingélbali, 2015). Ornegin; anlasilirligi arttirmak adina yénergelerin agik olmasi
(Bozkurt, 2018; Yesildere-imre, 2020), kavramlarin matematiksel olarak dogru sunularak égrencilerde
zorluk ve yanilgi olusturmamasi (Kajander & Lovric, 2009), matematiksel dilin dogru kullanilmasi (Kajander
ve Lovric, 2009) gibi bircok 6zellik siralanabilir. Ek olarak etkinliklerin tasariminda teknolojik araglarin
(dinamik yazilimlar, uygulamalar, sanal manipilatifler vb.) Gstiin yonleri kullanilarak 6gretim uygulamalari
ve 6grencilerin 6grenme firsatlari artirilabilir (Kazak, 2020; NCTM, 2000).

Yiz ylze egitimde oldugu gibi uzaktan egitimde de matematik dersinde uygulanacak etkinliklerin
nitelikli olmasi 6grencilere sunulan 6grenme firsatlarini belirleyici etkenlerden biridir (Barlow vd., 2020).
Uzaktan egitimin niteliginin ylksek olmasi durumunda 6grencilerin matematik dersine dair 6grenme
kayiplari distk nitelikteki uzaktan egitime gore daha az olmaktadir (Dorn vd., 2020). Bu nedenle, 6grenme
kayiplarini azaltmak icin dnerilen bu telafi egitimlerinin niteligi yliiksek olmalidir. Bu baglamda, etkinliklerin
iyi tasarlanmis ve niteliginin yiiksek olmasi beklense de ilkokul matematik etkinliklerinde bu beklenti daha
fazladir. Clinki ilkokul matematiginin ileri sinif diizeylerindeki matematigin temeli olmasi ve 6grencilerin
ileride matematigi nasil algiladigini etkilemektedir (Reys & Fennell, 2003; Wu, 2009). Dolayisiyla ilkokul
seviyesinde 6grencilerin matematigi anlamalarina katki saglayacak etkinliklerin sunulmasi gerekmektedir.
Bu calismanin amaci uzaktan telafi egitimleri igin onerilen ilkokul matematik etkinliklerinin basta bilissel
istem diizeyi olmak Uzere farkli agilardan incelenmesi ve niteliginin ortaya konmasidir. Calismanin amaci
dogrultusunda asagida yer alan arastirma sorularina cevap aranmistir. MEB tarafindan uzaktan egitimde
kullaniimak Gzere 6nerilen 1-4. sinif diizeylerindeki

e matematik etkinliklerinin bilissel istem dlizeyleri nedir?
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e matematik etkinliklerinin yazili metin icerig§indeki matematik 6grenme-6gretme sirecini
olumsuz etkileyebilecek etmenler nelerdir?

ilgili Alan Yazin

Matematik dersi ile 6grencilerin matematik okuryazarliginin gelistirilmesi, matematik kavramlarini
anlamasi, problem ¢6zme sirecinde akil yiiriitme gibi becerilerin kazandiriimasi amaglanmaktadir (MEB,
2018). Ogretim programinda belirtilen bu hedeflere ulasmak icin matematik derslerinde ders kitaplari,
problemler, materyaller, 68retim gorevleri gibi bircok araci kullanilmaktadir. Bu ¢alismada, “Belirli bir
matematiksel diigtincenin gelisimine ayrilmig bir sinif aktivitesinin bolimu” olarak tanimlanabilecek
Ogretimsel etkinliklere odaklandik (Stein vd., 2000, s. 8). Matematik 6gretiminde etkinlikler 6grenilen
icerigi belirlemenin yani sira 6grencilerin  matematigi nasil dusindiklerini, kullandiklarini ve
anlamlandirdiklarini da belirledigi icin biliyik 6nem tasimaktadir (Stein vd., 1996). Matematik dersinde
kullanilan etkinlikler; ¢coklu temsiller, icerdigi ¢6zim yollarinin gesitliligi gibi bircok farkli perspektiften
incelenebilir (Stein vd., 2000). Bu perspektiflerden biri de etkinligin sahip oldugu bilissel istem dlzeyidir.
Bilissel istemden kasit “6grencilerin etkinligi cozmeleri ve basariyla tamamlamalari igin ihtiya¢ duyduklari
distinme tird ve dizeyi”dir (Stein vd., 2000, s. 11). Uluslararasi alan yazinda “cognitive demand” olarak
kullanilan kavram iilkemizde “bilissel istem” (Engin & Sezer, 2016; Toprak & Ozmantar, 2019) ve “bilissel
talep” (Guzel vd., 2020; Yabas & Altun, 2020) olarak iki farkli sekilde ele alinmistir. Bu calismada ise kavram
“bilissel istem” olarak kullanilmistir.

Matematiksel etkinlikler 6grencilerden bilissel olarak birbirinden farkli gereklilikleri yerine getirmesini
isteyebilir. Ornegin bir etkinlik 6grencinin bir matematiksel islem ya da algoritmayi ezberlemesini, bunlarla
ilgili uygulama yapmasini ya da kompleks diisinme ve matematiksel akil yiiriitme stratejileri kullaniimasini
gerektirebilir (Estrella vd., 2020). Bu farkliliklar da etkinligin sahip oldugu farkli bilissel istem diizeylerini
meydana getirmektedir. Stein ve arkadaslari (Smith & Stein, 1998; Stein vd., 1996) bu farkl diizeylerin ne
anlama geldigi alan yazina kazandirmiglardir. Yapilan siniflandirmaya gore etkinlikler diisiik (i. ezberleme,
ii. iliskisiz islemler) ve yulksek (iii. iliskili islemler, iv. matematik yapma) bilissel istem diizeyi olmak lzere
iki ana kategoriye ayrilmaktadir. Dislk bilissel istem gerektiren etkinliklerde 6grenciler matematiksel
islemleri, algoritmalari ve olgulari ezberleyip bunlarla ilgili alistirma yapmaktadir. Bu da onlari hizli ve akicl
bir sekilde bu islemlerin uygulayicisi haline getirmektedir (Boston, 2012). Yiiksek bilissel istem gerektiren
etkinliklerde ise 6grencilerin matematiksel fikirler izerine diisiinmesi, akil ylritmesi ve anlamlandirmasi
gerektigi icin 6grenciler matematik ile ilgili zengin bir anlamaya sahip olabilir (Boston, 2012).

Dusuk bilissel istem diizeyindeki etkinlikler isleme dayal oldugu icin 6grencileri bilissel olarak daha az
zorlarken, yiksek bilissel istem diizeyindeki etkinlikler ise 6grencilerin st diizey disinmesini ve kompleks
bilissel bir caba sergilemesini gerektirmektedir (Stein vd., 2000). Yiiksek bilissel istem gerektiren etkinlikler
ayni zamanda rutin olmayan etkinliklerdir (Simon & Tzur, 2004). Bu etkinlikler “6grencilerin diistinme, akil
ylriatme ve problem ¢6zme kapasitelerini gelistirmelerini desteklemektedir” (Smith & Stein, 1998, s. 344).
Dizenli sekilde ylksek bilissel etkinlikler ile gergeklestirilen bir 6grenme neticesinde 6grenciler
matematiksel iliskiler kurar, kavramlar ve siiregler hakkinda daha derin ve zengin bir anlama gelistirirler
(Stein vd., 2000). Bu sirecte 6grenciler matematiksel olarak anlamli ve zengin etkilesimlerde bulunurlar.
Arastirmalar (6rnegin; Boaler & Staples, 2008; Boston & Smith, 2009; Simon & Tzur, 2004) 6grencilerin
sinif icerisinde yuksek bilissel isteme sahip rutin olmayan etkinlikleri ¢ozmelerine daha fazla zaman
ayirmanin, onlarin 6grenmelerine olumlu katki sundugunu géstermektedir. Sinif ici uygulamalarin yani sira
ylksek dizeyde bilissel istem gerektiren etkinlikleri iceren ders kitaplarini kullanan 6grencilerin de
diizenlenen ulusal sinavda matematik alaninda daha basarili oldugu bulunmustur (Hadar, 2017).

Bilissel istem dizeyi yiksek olan etkinlikler etkili bir matematik 6gretiminin vazgecilmez bir pargasi
olsa da 6gretmenler bilissel istem diizeyi yiksek etkinlikleri sinif icerisinde istem dizeyi dusik olarak
uygulama egilimi gostermektedir (Tekkumru-Kisa vd., 2020; Stein vd., 1996; Stigler & Hiebert, 2004).
Sonug olarak, bilissel istem dizeyi ylksek bir etkinlik, sinif uygulamasinda ayni diizeyde kalabilir veya daha
dusik bir istem diizeyinde uygulanabilir. Sinif uygulamalarinda daha duslik bilissel istemde tasarlanan bir
etkinligin bilissel istemini artirmak zordur (Stein vd., 1996; Stein vd., 2000). Bu sebeple sinifta
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uygulanmadan once etkinliklerin yazili halinin yiksek biligsel istem dlizeyinde tasarlanmis olmasi
onemlidir.

Okul 6ncesi dahil olmak Uzere her sinif seviyesindeki 6grenci, yuksek biligsel istem dlzeyindeki
etkinlikler ile ugrasabilir (Huinker & Bill, 2017). Her sinif seviyesinden 6grencinin matematigi anlamasi
onemli olsa da ilkokul matematiginin 6nemine ayri bir parantez agmak gerekmektedir. Clinku ilkokul
matematigi, ortaokul ve lise matematigi ile beraber ileri matematigin temelini olusturmaktadir (Wu,
2009). ilkokulda yalnizca kural, olgu ve islemlerden olusan bir matematigi deneyimleyen, ezberleyen ve
taklit eden bir 6grencinin matematigin glicini anlamasi veya ileri sinif seviyelerinde matematikle
ilgilenmesi pek mimkiin degildir (Reys & Fennell, 2003). Aksine ilkokulda 6grencilerin matematik
konularini kavramsal olarak anlamalari, onlarin lisede matematikte basarili olacaginin bir isaretgisidir
(Bailey vd., 2014; Siegler vd., 2012). Bu sebeplerle ilkokul diizeyinde &grencilere matematigi
anlamlandirmasina katki saglayacak olan yiksek bilissel istem dlzeyindeki etkinliklerin sunulmasi
gerekmektedir (Huinker & Bill, 2017; Van de Walle vd., 2019). Yapilan calismalarda da yiiksek diizeyde
bilissel etkinliklerin, ilkokul 6grencilerinin hem matematigi anlamalarini hem de matematige yonelik
tutumlarini olumlu etkiledigi ifade edilmistir (Ni vd., 2018; Schoenfeld, 2002; Sztajn vd., 2012).

Turkiye'de matematik etkinlikleri izerine ¢alismalar 6zellikle ortaokul diizeyinde yogunlasmis olup
ilkokul ve lise dlizeyindeki yapilan ¢alismalar ise sinirl sayidadir. Birkag ¢alismada (Usluoglu, 2020; Yalgin,
2019) ilkokul diizeyindeki etkinlikler farkli agilardan (Bloom taksonomisi vb.) incelense de bu diizeydeki
etkinliklerin yazili sekillerinin bilissel istem diizeylerinin incelendigi bir ¢calismaya rastlanmamustir. ilkokul
diizeyinde yapilan calismalarda sinirli sayidaki sinif 6gretmeninin sinif icinde uyguladigi etkinliklerin bilissel
istem diizeyleri incelenmistir (Dogan-Coskun & Isiksal-Bostan, 2019; Yabas & Altun, 2020). ilkokul
matematik derslerinde 6grencilere sunulan etkinliklerin bilissel istem dizeylerinin belirlenmis olmamasi
ogrencilerimize nasil bir matematiksel diisinme bicimi ve matematik 6grenme firsatlari sundugumuz
hakkinda yeteri kadar bilgi sahibi olmadigimizi gstermektedir (Boston vd., 2019).

Ortaokul matematik ders kitaplarini inceleyen arastirmalarda (Bayazit, 2013; Engin & Sezer, 2016;
Recber & Sezer, 2018; Toprak & Ozmantar, 2019) etkinliklerin cogunlukla 2. (Dusiik Diizey istemler-iliskisiz
islemler) ve 3. diizeyde (Yiksek Diizey istemler-iliskili islemler) oldugu bulunmustur. Ders kitaplarinda 4.
diizeydeki (Yiksek Diizey istemler-Matematik Yapma) etkinlik sayisi ise oldukgca azdir (Bayazit, 2013; Engin
& Sezer, 2016; Regber & Sezer, 2018). Toprak ve Ozmantar da (2019), besinci sinif matematik ders
kitaplarinda agirlikh olarak 1. diizeyde (Disiik Diizey istemler-Ezberleme) etkinliklerin gogunlukta
oldugunu bulmustur. Biligsel istem duzeyinin yani sira etkinliklerin farkli 6zelliklerinin incelendigi
galismalarin birinde Bozkurt (2018) matematik ders kitabindaki etkinliklerin bircogunun yonergelerinin
yetersiz oldugunu ve bu sebeple 6grencilerin yanlis bilgiye ulasabilecegini ifade etmistir. Sevimli ve Kul
(2015) ise ortaokul matematik ders kitabinda etkinlikler basta olmak Uzere sunulan tiim iceriklerde
teknolojinin kullaniminin kisith oldugunu bulmustur. Bu sinirhliklar ve gelistirme alanlari géz 6niinde
bulundurularak, bu calismada uzaktan telafi egitimleri icin Onerilen ilkokul matematik etkinliklerinin
bilissel istem diizeyleri basta olmak tizere niteliginin incelenmesi amaglanmistir.

Yontem

Calismada dokiiman analizi kullanilmistir. Dokiiman analizi, arastirilan olgu hakkinda bilgi iceren basil
ya da elektronik belgelerin incelenmesi ve degerlendirilmesi icin kullanilan sistematik bir yontemdir
(Bowen, 2009; Yildirm & Simsek, 2018). Bu ¢alismanin veri kaynaklari MEB tarafindan 1-4. siniflar igin
uzaktan telafi derslerinde kullanilmasi 6nerilen 6rnek etkinliklerdir. Arastirma kapsaminda incelenen
dokiimanlardaki etkinlikler MEB resmi internet sitesindeki linkten
(http://mufredat.meb.gov.tr/201920ikincidonem.html) indirilmistir.

Bahsi gecen etkinliklerin yer aldigi dokiimanda yer alan kazanimlar ilkokul matematik mifredatindaki
tiim kazanimlari kapsamamaktadir. Dokiimanda 124 kazanima yer verilmistir. Bu kazanimlarin 79’u kritik
geri kalan 35’i ise kritik olmayan kazanim olarak ifade edilmistir. Dékiimanda kritik kazanim ifadesinin ne
anlama geldigine ya da bu kazanimlari diger kazanimlardan ayiran 6zelliklerin ne olduguna dair bir
aciklamaya yer almamaktadir. Bu nedenle incelenen dokiimanlarda kullanilan dile paralel sekilde bu
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arastirmada da bahsi gegen kazanimlar kritik kazanimlar olarak adlandiriimistir. Sonug olarak hazirlanan
dokiimanda dort farkli 6grenme alanindan toplam 79 kritik kazanim icin tasarlanmis etkinlikler yer
almaktadir.

Arastirmanin analiz birimi olarak ele alinan etkinlikler dokiimanlarda farkli isimlerle (yonerge, ¢alisma
kagidi vb.) adlandinimistir. Bazi etkinlikler, farkli etkinlik sayilabilecek alt béliimler icerirken, digerleri ise
herhangi bir alt b6lim icermemektedir. Bu agidan herhangi bir tutarlilik olmadigi igin arastirmacilar her
bir etkinligin baslangic ve bitis noktalarini belirlemisler ve ona gére kodlama yapmislardir. Ornegin, birinci
sinifta yer alan bir yonergede birbirinden farkli baglamlar iceren ve farkli kazanimlara hitap eden alti
etkinlik oldugundan, bu yonerge boliinerek ayri ayri numaralandiriimis ve alti etkinlik kodlamasi olacak
sekilde analize dahil edilmistir. Etkinlikler bu o&lgltler g6z dniline alinarak numaralandirildiktan sonra
analize hazir hale getirilmistir.

Etkinliklerin sayisi belirlendikten sonra, sinif diizeyi ve 6grenme alanlarina gére dagihimi incelenmistir
(Tablo 1). Birinci sinifta 21, ikinci sinifta 31, Gglnci sinifta 22 ve dérdlncd sinifta 11 olmak Gzere hazirlanan
dokiimanda toplam 85 etkinlik yer almaktadir. Ogrenme alanlarina gére en ¢ok etkinlik 8lgme, en az sayida
etkinlik ise veri isleme 6grenme alanindadir.

Tablo 1.
Etkinliklerin Sinif Diizeyi ve Ogrenme Alanlarina Gére Dadgilimi
Sayilar ve Geometri Olgme Veri isleme Toplam
islemler
f f f f f
1. sinif 3 1 21
2. sinif 16 - 13 2 31
3. sinif 3 7 12 - 22
4. sinif 1 3 6 1 11
Toplam 23 19 39 4 85

Veri Analizi

GCalismada etkinliklerin bilissel istem duzeyini incelemek igin Boston (2012, 2017) tarafindan
olusturulmus Ogretim Niteligini Degerlendirme Matematik Arag Kitinde yer alan Etkinligin Potansiyeli
dereceli puanlama anahtari (AR1: Potential of the Task Rubric) kullanilmistir. Arastirmacidan izin alinarak
calismada kullanilmistir. Boston (2012) arastirmasi kapsaminda etkinliklerin (yazili metninde) potansiyel
bilissel istem dizeylerini degerlendirmek icin gelistirdigi aragta Smith ve Stein'in (1998) bilissel istem
diizeyleri cercevesini referans vermistir. Smith ve Stein'in (1998) cercevesine benzer sekilde birinci diizey
ve ikinci diizey diistk bilissel istem diizeylerini, tG¢linci diizey ve doérdiincii diizey ise yiksek bilissel istem
diizeylerini gostermektedir (Boston, 2012; Smith ve Stein, 1998). Ancak Smith ve Stein'in (1998)
cercevesinden farkli olarak Boston (2012) diizeyleri yeniden tanimlamis ve yeni gostergeler eklemistir.
Boston (2012) etkinliklerin bilissel istem dlzeylerinin belirlenmesinde 6zellikle matematiksel
varsayimlarin arkasinda yatan fikirlerin 6grenme-6gretme sireci icin 6nemini vurgulandigindan
arastirmada bu gercevenin kullanilmasi tercih edilmistir. Bu ¢ercevede sifirinci diizey icin herhangi bir
adlandirma yapilmazken, birinci diizey ezberleme (memorization), ikinci dizey iliskilendirmeden islem
yapma (procedures without connections), Uclinci duzey ortik iliskiler kurma (making implicit
connections) ve en yiiksek diizey olan doérdiinct dizey acikga iliski kurma (making explicit connections)
olarak adlandirilmistir (Boston, 2012). Kullanilan analiz gercevesinde yer alan dizeyler ve bunlarin kisa
actklamalari Sekil 1’de yer almaktadir.
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Ogrencinin kompleks dligsiinmesini ya da matematiksel kavramlann, islemlerin veya iliskilerin
Duzey 4 doegasina yonelik anlamlar olusturmasin gereklirir. Etkinlik ogrencilerin akal yiriime ve
anlamalarinin kanitlarini agikga sunmasini ister.

Ogrencilerin matematiksel kavramlar, islemler veya iliskiler igin anlam olugturmasini veya
Duzey 3 kompleks distinmesini gerektirir. Etkinlik 6grencilerin muhakeme ve anlamalarinin kanitlarim
agikca sunmasini istemez.

Etkinlik, 6grencilerin daha énceki 6gretim, deneyim ya da etkinliklerde yer alan bir

Diizey 2 matemaitiksel islem kullaniimasini gerektirmektedir. Etkinlik, kullanilan matematiksel islem
alunda yatan anlamlar ve kavramlar arasinda iliski kurulmasini gerektirmez. Etkinligin odad
matematiksel anlamanin gelistirmesinden ziyade dogru cevaba ulasiimasidir.

Ogrencilerin kurallari, formidlleri veya tanimlan ezberlemesi, bunlarn yazmasi veya tekrar
Duzey 1 tekrar kullammi ile sirirhdir. Etkinlik, ezberlenen ya da kullanilan kuralin, formaldn, tanimin,
islemin alunda yatan anlamlar ve kavramlar arasinda iliski kurulmasini gerektirmez.

Duzey 0 Etkinlik matematiksel bir gérev icermemektedir.

Sekil 1. Boston’un (2012, s.99) Seviyelerinin Cergevesi

Boston (2012) ¢cok asamal etkinliklerin analizinde, degerlendiricilerin etkinlikteki en kapsamh ve en
ylksek diisinme diizeyini etkinligin diizeyi olarak ele almalari gerektigini belirtmistir. Bu arastirmada da
her bir etkinligin analiz edilmesi slirecinde icinde bulunan matematiksel gérevlerin tiim asamalarinin
biligsel istem diizeyleri arastirmacilar tarafindan belirlenmis ve etkinlikte yer alan adimlardan biligsel istem
diizeyi en yliksek olani etkinligin dlizeyi olarak kabul edilmistir. Etkinliklerin bilissel istem diizeyleri sorulan
sorularla ya da olusturulan sinif i¢i tartismalarla yiikseltilebilir. Fakat sinif ici dinamikler hakkinda bir
tahminde bulunamayacagimiz i¢in bu calismada sadece etkinliklerin yazili halleri degerlendirilmistir.

Etkinliklerin bilissel istem dizeyleri belirlendikten sonra, ilk olarak etkinliklerin sinif dizeylerine gore
dagihimlarinin frekans ve ylzdeleri hesaplanmistir. Ardindan bu dizeylerin nasil belirlendigini ve farkh
diizeyde yer alan etkinlikleri birbirinden ayiran durumlari vurgulamak igin etkinlikler karsilastirilarak
bulgular sunulmustur.

Etkinliklerin bilissel istem dizeylerinin analiz edilmesinin yaninda matematik 6grenme-6gretme
surecini olumsuz etkileyebilecek bazi etmenlerin oldugu da belirlenmistir. Bu etmenler, etkinligin bilissel
istem diizeyini dogrudan etkilemese de etkinligin niteligini olumsuz etkileyecegi icin arastirmacilar analiz
edilmistir. Tum etkinlikler etmen adi verilen bes kategori altinda kodlanmistir (Tablo 2). Kategorileri
belirlemek icin problem ve etkinlik degerlendirmesine iliskin ¢alismalar kullaniimistir: (i) temsil bicimi
(Kajender & Lovric, 2009), (ii) asir genelleme/6zellestirme (Kajender & Lovric, 2009) (iii) ifadelerin netligi
(Bozkurt, 2018), (iv) matematiksel dilin kullanimi (Gonzales, 1994; Ozgen vd., 2019) ve (v) kavramin
sunulusu (Bingélbali & Ozmantar, 2015). Bu kategorilerin disinda bazi etkinliklerde baski ve dilbilgisi
hatalari tespit edilmistir. Bu hatalar matematik icerikli olmadigi icin raporlanmamistir.

Etkinlikler icerik analizi yontemi ile analiz edilmistir. Etkinlikler iki matematik egitimi alan uzmani
tarafindan kodlanmistir. iki arastirmaci dokuz etkinligi analiz ederken kodlamada kararsiz kalmis ve tigiincii
arastirmacinin gorisiine basvurmustur. Bu etkinlikler {i¢clincl arastirmaci ile tartisarak kodlanmis ve
anlasmaya varilmistir. Arastirmada kodlayici glivenirligi olarak da adlandirilan kodlayicilar arasi goris
birligi Miles ve Huberman (1994) tarafindan tanimlanan benzerlik orani formiliu [Glvenirlik katsayisi =
gorus birligi saglanan konu/terim sayisi: (gorus birligi + gorus ayriligi saglanan konu/terim sayisi) x 100] ile
hesaplanmistir. Arastirmanin kodlayici glivenirligi 0,89 olarak hesaplanmistir.
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Tablo 2.
Etkinliklerin Yazili Iceriginde Yer Alan Matematik Ogrenme-Ogretme Siirecini Olumsuz Etkileyebilecek
Etmenler

Etmen Agiklamalar
Temsil bigimi Etkinlikteki sekil, resim, tablo ve grafik temsillerin hatali veya 6zensiz
kullaniimasi

Asiri genelleme/6zelleme Etkinliklerde kavram yanilgisi olusturabilecek asiri genelleme veya asiri
Ozelleme durumlarinin yer almasi

ifadelerin netligi Etkinliklerde kullanilan dilin agik ve anlagilir olmamasi
Matematiksel dilin Etkinlikteki matematiksel sembollerin ve dilin hatali veya 6zensiz
kullanimi kullanilmasi

Etkinlikteki ifadelerde, problemlerde formal matematiksel dil yerine
konusma dilinin kullanilmasi

Kavramin sunulusu Etkinlikteki kavramlarin taniminda veya sunulusunda matematiksel
hatalarin olmasi

Calismada “Yiksekogretim Kurumlar Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi gerektigi belirtilen tiim kurallara uyulmustur ve yodnergenin ikinci bolimi olan “Bilimsel
Arastirma ve Yayin Etigine Aykiri Eylemler” baghgl altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir. Marmara Universitesi Arastirma ve Yayin Etik Kurul, 20.01.2021 tarihli 2021/112
saylili karar formu ile etik kurul onayi alinmistir.

Bulgular

GCalismanin bulgular iki alt baghkta sunulmustur: etkinliklerin bilissel istem dizeyleri ve etkinliklerde
6grenme-6gretme sirecini olumsuz etkileyebilecek olan etmenler.

Etkinliklerin Biligsel istem Diizeyleri

Etkinliklerin potansiyel bilissel istem diizeylerine gére dagilimi Tablo 3’te yer almaktadir.

Tablo 3.

Etkinliklerin Bilissel stem Diizeylerine Gére Dagihmi*

Diisiik istem Diizeyi Yiiksek istem Diizeyi
Diizey 1 Diizey 2 Diizey 3 Diizey 4
f % F % f % f %

1. sinif 1 1.2 15 17.6 4 4.7 1 1.2
2. sinif - - 16 18.8 13 15.3 2 24
3. sinif 1 1.2 11 12.9 10 11.8 - -
4. sinif - - 6 7.1 5 5.8 - -
Toplam 2 2.4 48 56.4 32 37.6 3 3.6

*Duizey 0’da etkinlik bulunmadigi icin tabloya eklenmemistir.

Tablo 3 incelendiginde birinci diizeyde iki (%2.4) etkinlik, ikinci diizeyde 48 (%56.4) etkinlik, Gglincl
diizeyde 32 (%37.6) etkinlik ve dordinci dizeyde ¢ (%3.6) etkinlik oldugu gorilmektedir. Bu dagihm
etkinliklerin agirlikh olarak ikinci diizeyde ve (giinci dizeyde oldugunu gostermektedir. Ayrica her sinif
diizeyi icin etkinliklerin biyilk ¢ogunlugunun ikinci dizeyde oldugu belirlenmistir. Birinci sinifta bir, ikinci
sinifta iki etkinlik dérdiinct dizeyde yer almakta olup l¢linci ve dordiinci sinifta dérdiincii dizeyde yer
alan herhangi bir etkinlik bulunmamaktadir.

Arastirma kapsaminda incelenen etkinliklerden farkli bilissel istem diizeyinde drnekler verilmis ve bu
ornek etkinliklerin neden bu dizeyde yer aldig1 aciklanmustir. Bilissel istem diizeyi olarak birinci diizeyde
bulunan iki etkinlikten biri birinci sinif geometri etkinligidir. Etkinlik (s. 16) geometrik sekillerin kdse ve
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kenar sayilarina gore siniflandirarak adlandirilmasina yonelik tasarlanmistir. Bu etkinlikte geometrik
sekillerle (kare, dikdortgen, licgen, cember) ilgili siirler verilmis (6rnegin Sekil 2); 6grencilerin siirleri
okumasi, sekilleri cizmesi ve siirleri yazmasi istenmistir. Ogrencilerden siirlerde anlatilan sekilleri gizmeleri
istendigi icin gorevler okuma yazma gorevinin 6tesine gegcmistir. Sekillerin ¢izimi bir matematiksel gérev
oldugu igin etkinligi sifirinci diizeyden birinci diizeye tasimistir. ilk etapta siirler geometrik sekillerin
ozelliklerine vurgu yaptigi icin istem dlizeyi daha yiksek bir etkinlik olarak disliniilmektedir. Fakat yazili
metinde 6grencilerin matematiksel dislinme sureglerini agiklamalarini gerektiren ve kavram ile dzellikleri
arasindaki iliskilere vurgulayan herhangi bir yénerge bulunmadigi icin bilissel istem diizeyi st diizeylere
¢itkmamistir.

Sevgili Cocuklar,
Zaman kavraminin onemi ile ilgili
bildiginiz bir atasozii var mi?

Bir tane ben size soyleyeyim. “Vakit
nakittir."

Sizde bildiklerinizi arkadaglarinizla
paylasin.

Ne kosem var ne kenarim
Yusyuvarlak her yanim

Tipki teker gibiyim
Tikir tikir donerim.

GOREV ZAMANI

Ogrencilerden aile biiyiiklerinden yardim alarak, yagamlanyla ilgili belli bagh olaylar yil, ay, hafta, giin
gibi kavramlar kullanarak kronolojik siraya koymalar istenir.

Sekil 2. Birinci Sinif Geometri Ogrenme  sekil 3. Ugiincii Sinif Olgme Ogrenme Alani Etkinlik Ornedi
Alani Etkinlik Grnegi (Diizey 1) (Diizey 1)

Birinci diizeyde yer alan diger etkinlik (s. 13) ise “Zaman o6lgme birimleri arasindaki iliskiyi aciklar.”
kazanimina yoénelik tasarlanan Uglinct sinif dizeyindeki 6lgme etkinligidir. Kazanim yil-hafta, yil-gin,
dakika-saniye arasindaki iliskilerin agiklanmasini vurgulamaktadir. Etkinlikte (Sekil 3) 6grencilerden
hayatlarinda &nem tasiyan belli bash olaylari kronolojik siraya koymalari istenmistir. Ogretim programi
Ogrencilerin zaman kavramlari arasinda iliski kurmasini beklerken, etkinlikte bdyle bir iligkinin
olusturulmasina yonelik herhangi bir soru sorulmamistir. Bu etkinligin kapsami “matematiksel olgularin,
kurallarin, formullerin veya tanimlarin ezberlenmesi veya tekrarlanmasi” ile sinirlandirildigindan ve
etkinlikte gecen kavramlar arasinda herhangi bir iliskilendirme yapilmadigindan bilissel istem dizeyi
birinci diizey olarak belirlenmistir.

ikinci sinif sayilar ve islemler 6grenme alaninda yer alan iki farkli etkinlikten alinan kesitler Sekil 4 ve
Sekil 5’te gorulmektedir. Etkinlikteki (s. 14) ilk iki soru (Sekil 4), bélme kavraminin kavramsal bir anlayisini
gelistirmekten ziyade bélme islemlerini gerceklestirmeye ve dogru bir yanit iiretmeye odaklanr. ilk iki soru
icin durum boyle olsa da, son soru “ne yapilmasi gerektigi ve nasil yapilacagi konusunda biraz belirsizlik”
icermektedir. Ogrencinin problemi ¢c6zmek icin belirli bir stratejiyi (b6Ime, tekrarli toplama veya ¢ikarma)
kullanmasi yeterlidir. Dolayisiyla etkinligin bilissel istem diizeyi, ikinci diizey olarak belirlenmistir. Sekil 5’te
yer alan etkinlikte (s. 16) paylastirma isleminin adaletli olup olmadigina iliskin sorular yer almaktadir. Esit
ve adil paylasim arasindaki farki 6grenciye fark ettirme ¢abasi Giglinct diizeydeki bir etkinlikten beklenen
akil yiritmeyi gerektirdigini gostermektedir. Etkinlikte 6grencinin tekrarli ¢ikarma ile bélme islemini
iliskilendirmesi gerekirken 6grencilerin akil yiiriitme ve anlayislarina dair kanit istenmemesi, esit ve
adaletli paylasim arasindaki farkin nedeninin sorgulanmamasi sebebiyle etkinlik dérdiinci diizeye
ctkamamustir.
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Asagidaki ardisik cikarma isleminin bélme islemi seklinde gosterilisi

= = e 79 hangisidir?
1B-3=15]A)15]|3 B) 18| 3 C)18| 4
15-3=12
didoki bolme islemlerini yapiniz 2-3-9
9-3=6
1()L 8|4 12|12 )3 6 »L 6-3.3
3-3=0
. " . o 4) 15 findk 3 cocuga paylastirlliyor. Her cocuga kag findk duser?
% Ginde 2 bardak portokal suyJ icen enay, 16 b andok portokal supr iig 5.5 y

jacr olan iki ailenin gunluk ekmek ihtiyacini karsiliyor. Her

L] qunae icer! 5) Bir finna ihti

gun 8 ekmegi 2 aileye esit sekilde ’a),\‘;s“u yor

#t Her bir aileye kacar ekmek vermis olur?
#t Sizce adaletli bir paylasim olmus mudur?
Sizce aileleri olusturan birey saylan farkli olsaydi adaletli bir paylasim

olur muydu?

Sekil 5. ikinci Sinif Sayilar ve Islemler Ogrenme

Sekil 4. Ikinci Sinif Sayilar ve Islemler Ogrenme Alani Etkinlik Grnegi (Diizey 3)

Alani Etkinlik Ornegi (Diizey 2)

Bir diger karsilastirmal 6rnek ise 6lgme 6grenme alaninin farkli konularinda yer alan iki etkinlik
tizerinden sunulmustur. ilk etkinlik ikinci sinif diizeyinde “Uzunluk élgme birimi kullanilan problemleri
¢Ozer.” kazanimina yonelik hazirlanmistir. Etkinligin bir boliminde (s. 90) Uretilecek Grinler igin gerekli
olan kumas miktari verilmis ve Ogrencilerden bu bilgileri kullanarak verilen sorulari yanitlamalari
istenmistir (Sekil 6). Burada bilissel istem dizeyine karar verirken dikkat edilmesi gereken husus etkinligi
yapacak Ogrencilerin 6nceki bilgi ve deneyimlerinin ne oldugudur (NCTM, 2014). Sorularin igerigi
incelendiginde 6grencilerin verilen uzunluklari kullanarak basta ¢carpma olmak (izere tekrarli toplama,
bolme islemi yapmasi gerekmektedir. Matematik 6gretim programi incelendiginde ilk olarak ikinci sinifta
10’'a kadar olan sayilari 1, 2, 3, 4 ve 5 ile ¢carpma Uzerinde duruldugu gorilmustir. Sekil 6’da yer alan son
sorunun birden fazla ¢éziim yolu (carpma, tekrarli toplama gibi) bulunmaktadir. ikinci sinif dgrencileri
carpma islemini yeni 6grendikleri icin ¢6ziim yollari onlara acgik olmayabilir. Bu sebeple, bu soru bir
problem olarak kabul edilmistir. Ayni sorular dérdinci sinif 6grencilerine yoneltilmis olsaydi dérdinci
sinif kazanimlari géz 6niine alinarak bu sorular bir problem olarak kabul edilmeyecekti. Sonug olarak, bu
etkinlik bir problem ¢6zme durumu icermesine ragmen, 6grenciden matematiksel akil yiiritme yollarini
acitklamasi ve deliller ile desteklemesi istenmedigi icin etkinligin Gglncl dizeyde olduguna karar
verilmistir.
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2. Tablo: Urunler Igin Gereken Kumag Miktar

UOriin | Kumas Miktar | . . .

Elbise | 8m Buse, yaptigi recelin neden farkli oldugunu arastirmistir. Bunun
5;5:13 g - sonucunda tarifte kullandigi bardak ve kasigin arkadagininkinden
Yelek 4m farkli oldugunu anlamigtir.

Asagidaki sorulari yukarida verilen metne gore yanitlayiniz.
Bir fabrikada uretilen her triin icin gereken kumas miktarlan

yukarida verilmigtir. Asagidaki sorulari tabloya bakarak yanitlayi- . . . . o
niz. + Yukarida verilen tarifte herkesin ayni miktarda kullanacagi riin

hangisidir?
5 Adet elbise icin kag m kumug gerekmektedir?

1 adet sapka, 1 ader yelek igin toplam kag m kumas gerek- s e s
mektedir? » Urlinlerin miktarini ayni dlgme araci ile kullanmanin faydalari

3 adet elbise ve 4 adet mont igin toplam kag m kumag gerek-
mektedir?

Demet Hanim, madazasinda satmak icin 10 ader sapka, 8 » Tarifi herkesin ayni sonuca ulasmasi icin yazacak olursak, ne
adet mont siparis etmistir. Demet Hanim'in siparisleri icin toplam

kag m kumas gerekmektedir? yapmamiz gEI’EkIF?
4 adet mont igin gereken kumag miktari ile kag adet yelek
uretilebilir?

Sekil 7. ikinci Sinif Olgme Ogrenme Alanindaki

kil 6. ikinci Sinif Ol 04 Alandaki ..
Seki inci Sinif Olgme Ogrenme Alandaki Etkinlikten Bir Ornek (Diizey 4)

Etkinlikten Bir Ornek (Diizey 3)

“Kiitle 6lgme birimiyle ilgili problemleri ¢6zer.” kazanimina yonelik tasarlanan etkinlikte (s.71) ise farkli
baglamlar iceren bes problem yer almaktadir. Bu sorularin birinde (Sekil 7) Buse'nin tarife gore regel
yaptigl ancak recelin arkadasinin yaptigina benzemedigi seklinde bir problem durumu sunulmus ve bu
duruma dair gesitli sorular yoneltilmistir. Bu problem durumunda standart olmayan 6lgme araglarinin (su
bardagi, kasik) kullanilmasi yapilan tariflerin farkh tatlarda regeller Gretmesine neden olmustur. Etkinlikte
bu problem durumundan yola gikilarak standart 6lgme birimlerini kullanmanin neden énemli oldugu fikri
vurgulanmaktadir. Bu etkinligin yiiksek bilissel istem diizeyinde oldugu agiktir ¢linkii “matematik yapma”,
“algoritmik olmayan kompleks disiinmeyi kullanma”, “akil yliriitme ve anlamanin kanitlarini icerme” ve
“formul veya islemlerin neden ise yaradigini anlatmak igin aciklama yapma” durumlarini icermektedir.
Etkinlikteki problemin son sorusunda etkinlikte ele alinan matematiksel fikrin altinda yatan disiince
soruldugu icin etkinlik doérdiincii dizeyde kodlanmistir. Bu vurgu, islem yapmanin 6tesinde problem
¢6zme stirecindeki matematiksel fikre odaklanmasi sebebiyle oldukca 6nemlidir.

Etkinliklerde Ogrenme-Ogretme Siirecini Olumsuz Etkileyebilecek Olan Etmenler

Etkinliklerin bilissel istem dlzeyleri incelenmesinden sonra, matematik 6grenme-6gretme siirecini
olumsuz etkileyebilecek olan etmenler ele alinmistir. Bu etmenlerin belirlenen temalar altinda sinif
diizeylerine gore dagilimi Tablo 4’te yer almaktadir.

Tablo 4
Etkinliklerde Yer Alan O§renme-Ogretme Siirecini Olumsuz Etkileyebilecek Etmenlerin Dagilimi
Etmenler* 1. sinif 2. sinif 3. sinif 4. sinif Toplam
f f f f f
ifadelerin netligi 1 8 1 2 12
Kavramin sunulusu 3 6 3 3 15
Temsil bigimi 2 4 - 4 10
Matematik dili 1 5 3 1 10
Asiri genelleme/6zelleme 1 2 1 - 4

*Bir etkinlikte birden fazla etmen kodlanmis olabilir.

Tablo 4’te goruldugi tzere, etkinliklerin analizinde kavramin sunulus bigiminin hatali olmasi (f= 15) ve
ifadelerin net olmamasi (f= 12) iki 6nemli etken olarak bulunmustur. Etkinliklerde net olmayan
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matematiksel dilin kullanilmasi agiklamalarin, problemlerin veya sorularin anlasiimasinda zorluklara
neden olabilir. Ayrica, metnin farkli yorumlanmasina da sebep olabilir. Ornegin ikinci sinif 8lgme égrenme
alaninda paralarimiz konusundaki bir etkinlikte (s. 56) ifadelerin net olmamasina 6rnek bir durum yer
almaktadir (Sekil 8).

1. Asagidaki kumbaralardan, icinde 1 TL olanlar isaretleyelim.

C———
2 tane 2 tane
50 kr 25 kr

Sekil 8. ikinci Sinif Olgme Ogrenme Alani Etkinlik Ornegi

Sekil 8’de yer alan soruda 6grencilerden iginde 1% olan kumbaralari isaretlemesi istenmistir. Bu soruda
ogrenciler hicbir kumbarada 1#’lik bir madeni para olmadigini ya da birinci-ikinci kumbaranin icerisinde
toplam 1% tutarinda para oldugunu séyleyebilir. Boyle bir durum etkinligin uygulamasi esnasinda 6gretim
stirecini olumsuz yonde etkileyebilir.

Diger bir etmen ise kavramin sunulusunun hatali olmasidir. Bu etmen dérdiinci sinif diizeyinde dlgme
0grenme alanindaki bir etkinlik ile 6rneklendirilmistir. Etkinlikte artik yil kavramina deginilmis ve
hesaplama yontemi olarak “Subat ayinin 29 giin ¢ektidi yillara artik yil denir. Artik yil hesaplarken, yilin son
iki rakamina bakariz. Son iki rakam dért’e tam béliiniiyorsa artik yil degildir.” (s. 8) agiklamasina yer
verilmistir. Bu hesaplama yontemi matematiksel olarak yanlistir. Dogru agiklama, dérde kalansiz béliinen
yillar artik yil, kalanli béliinen yillar ise Subat ayinin 28 giin oldugu yillardir. igerikte artik yil hesaplama
yontemi ile ilgili aciklama duzeltilse bile, hesaplama yoéntemi 6grencilerin yontemin arkasindaki
matematiksel muhakemeyi kesfedebilecekleri sekilde sunulmamistir. Ayni konu hakkinda birinci ve ikinci
sinif diizeyinde zaman 6lgme ile ilgili ti¢ etkinlikte (birinci sinif s. 11 ve ikinci sinif s. 128-129) aylar 30 glin
olarak genellenmistir. Etkinlikte “28 giin olan subat ayi (sadece artik yillarda 29 giin) disinda tiim aylar 30
veya 31 glin cekmektedir.” bilgisine yer verilmemistir (Britannica, 2020; Oliver, 1998).

Bazl gorevlerin analizinde arastirmacilar, 6gretme-6grenme siirecini olumsuz etkileyebilecek birden
fazla etmen kodlamistir. Dordlnci sinifta “Situn grafigi olusturur.” ve “Elde ettigi veriyi sunmak amaciyla
farkh gosterimler kullanir.” kazanimlarina yonelik sunulan etkinlik (s. 12) bu duruma bir 6rnektir. Etkinlikte
6grencilerin farkh balik tirlerinin yizme hizlarini (km/saat) arastirmalari ve bunlari cetele ya da siklik
tablosu kullanarak gostermeleri gerekmektedir. Etkinlikte 6rnek olarak bir veri grubu tablo ve sutiin grafigi
ile gosterilmistir (Sekil 9 ve Sekil 10).

100
DENIZLERIN EN HIZLI BALIKLARI
Yelken Baligi 110 km 80
Cizgili Marlin 80 km
Vahu Baligi 78 km 80
Giiney mavi Yiizgegli Ton Baligi 76 km 0
Sar Yiizgecli Ton Baligi T4 km
20
m Yelken Balig Cizgili Marin Vahu Balig

G.Mavi Yizgecli m San Yizgecli ton

0

Sekil 9. Dérdiincii Sinif Veri isleme O§renme Sekil 10. Dérdiincii Sinif Veri isleme Ogrenme Alani
Alani Etkinlik Ornedi - Tablo gésterimi Etkinlik Ornedi - Grafik gésterimi
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Sekil 9'da sunulan tablo yanls bir sekilde frekans tablosu olarak adlandiriimistir (temsilin hatali
sunumu). Bunun yerine, bu tir temsiller, kesikli verileri temsil etmek igin kullaniimahdir. Ayrica stitun
baslklari tabloda verilmemis ve eksenler situn grafiginde (temsil turd) adlandiriimamistir. Bir diger
matematiksel hata ise hiz biriminin km/h yerine km olarak ifade edilmesidir.

85 etkinligin sekizinde matematiksel dil hatali kullanilmistir. Ornegin ikinci sinif geometri 6grenme
alaninda yer alan bir etkinlikte 6grencilerden resimdeki yer alan bazi uzunluklari 6lgmeleri gerekmektedir.
Ogrencilerden “sandalyenin oturulacak yerinin uzunlugu” (s. 86) dlcmeleri istenmistir. Bu ifade ile oturma
yerlerinin kenar uzunluklar kastedilmeye caligildigindan, matematiksel dilin yanhs kullanimi olarak
kodlanmigstir.

Son olarak bazi etkinlikler kavam yanilgisi olusturma potansiyeli tasiyan asir genelleme/6zelleme
durumlari icermektedir. Buna 6lgme 6grenme alaninda yer alan uzunluk 6lgme konusundan bir 6rnek
verilmistir. Uzunluk 6lgme konusu ikinci, Gglincli ve dordiinca sinifta ele alinmaktadir. Etkinliklerde genel
olarak oOgrencilerden yaptiklari olciimleri milimetre, santimetre ve metre cinsinden ifade etmeleri
istenmektedir. Etkinliklerde ikinci ve Uglincl sinifta benzer bir yaklasim izlenirken dérdiinci sinifta farkh
bir yaklasim izlendigi dikkat cekmektedir. ikinci sinif etkinliginde (s. 81) koltuk, agag, kumas gibi varliklar
icin “metre ile dlgeriz”; bardak, bilgisayar, kalem gibi varliklar igin ise “santimetre ile 6lgeriz” seklinde
ifadelere yer verilmistir. Bu etkinlikte metre ve santimetrenin bir 6lgl birimi oldugu vurgulanmamistir.
Santimetre ve metre birbirinden ayri iki kavram olarak sunulmustur (s. 82). Bir agacin ya da kumasin
uzunlugu sadece metre cinsinden degil, santimetre cinsinden de ifade edilebilir. Dérdiincl sinifta ise
benzer hatalara daha az rastlandigi ve “Bir¢ok uzunlugu metre ve santimetreyle 6lceriz fakat daha kigtk
nesneler icin milimetre kullaninz.” (s. 24) seklinde ikinci ve Gglincli sinifa kiyasla daha uygun bir dil
kullanildigi gérilmektedir.

Sonug ve Tartisma

Calismada uzaktan egitim igin ilkokul diizeyinde kullanilmasi énerilen etkinliklerin niteligi basta biligsel
istem diizeyleri olmak tizere farkli agilardan incelenmistir. Calismanin sonucunda etkinliklerin bircogunun
disuk bilissel istem diizeyinde oldugu, bilissel istem diizeylerinin dengeli bir dagilim sergilemedigi,
etkinliklerin bazilarinin iceriginde matematiksel hatalar barindirdigi gértlmustir. Ek olarak, ¢alisma
sonuglari bu etkinliklerin potansiyelini ve 6grencilere anlamli ve zengin matematiksel 6grenme firsatlarini
ne Olclide saglayabilecegini ortaya koymustur.

Galismanin ilk temel sonucu, etkinliklerin gogunlukla diistk biligsel istem diizeyinde yer almasidir. Bu
sonug, ders kitaplarindaki etkinliklerin bilissel istem dizeyinin incelendigi ¢alismalar ile paralellik
sergilemektedir (Bayazit, 2013; Engin & Sezer, 2016; Regber & Sezer, 2018). Duslik diizeydeki etkinliklerin
ogrencilere siklikla sunulmasi 6grencileri matematiksel islem, kural ve formillerin hizli ve akici bir
uygulayicisi haline getirmektedir (Boston, 2012). Bu, ilkokul matematik 6gretim programinda vurgulanan
problem ¢ézme, akil yliritme, matematiksel diisinme gibi list diizey diisiinme becerilerinin kazandirilmasi
amaciyla da értiismemektedir (MEB, 2018). Ust diizey diisiinme becerilerinin gelismesi adina égrencilerin
yiiksek bilissel istem diizeyindeki etkinlikleri diizenli olarak tecriibe etmesi gerekmektedir (Boston, 2012,
Stein & Lane, 1996). Bu dizeyde etkinliklerle ugrasan 6grenciler matematigi bir anlam olusturma c¢abasi
olarak gérmeye baslamaktadir (Huinker & Bill, 2017). Yiiksek bilissel istem dizeyindeki etkinliklerin
6grencinin matematigi anlamasinda ve 6grenmesindeki 6nemin acgik olmasina ragmen, bu ¢alismada
incelenen etkinliklerden dordiincii diizeyde olanlarin sayisinin oldukga sinirli oldugu dikkat cekmektedir.
Buna ek olarak, arastirmacilar (Boston vd., 2019; Henningsen & Stein, 1997; Stein vd., 2000) etkinliklerin
bilissel istem diizeylerinin uygulama esnasinda tahmin edilen diizeyin altinda bir diizeyde uygulanma
egiliminde oldugunu ifade etmislerdir. Bu egilimin bir sonucu olarak, bu ¢alismada yiksek istem diizeyinde
kodlanan gorev sayisinin uygulamada azalmasi beklenmektedir. Bu durum sinif i¢i anlamli ve zengin bir
matematik 6grenimi firsatlarini kisitlayacaktir (NCTM, 2014).

Arastirma sonucunda bilissel istem duizeyi dislik olan etkinliklere daha ¢ok yer verilmesinin olasi
sebeplerinden biri ilkokul matematiginin kolay oldugunun dustinilmesidir (Lannin & Chval, 2013).
Ogrencilerinin ilkokul matematik konularini karmasik matematik konularina girmeden &grenebilecekleri
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dusiinilmus ve bu sebeple etkinlikler cogunlukla dustk bilissel istem dizeyinde tasarlanmis olabilir. Bu
distncenin aksine Huinker ve Bill (2017), okul 6ncesi de dahil olmak tizere tiim 6grencilerin matematiksel
akil yiritme ve problem ¢6zmeyi destekleyen yiksek biligsel istem dizeyindeki etkinlikler ile
ugrasabilecegini ifade etmistir. Ayrica ilkokul matematiginin Gst sinif matematigi ve ileri dlizey matematik
icin bir temel olusturdugu unutulmamalidir (Wu, 2009). Bu sebeple, ilkokul matematiginde yiksek bilissel
istem gerektiren etkinlikler ile kavramsal 6grenmenin gerceklestirilmesi gerekmektedir (Stein & Lane,
1996; Wilhelm, 2014). Bu kavramsal 6grenme ogrencilerin kavramlar ve islemler arasindaki iliskiyi
anlamasini ve bu 6grenmeyi transfer etmesini desteklemektedir (Hattie vd., 2016).

Calismanin bir diger dnemli sonucu ise incelenen etkinliklerde 6grenme-6gretme sirecini olumsuz
olarak etkileyebilecek etmenler ve matematiksel hata iceren bircok durumun yer almasidir. Benzer sekilde
Bozkurt da (2018) etkinliklerin uygulanabilirlik agisindan bazi sorunlari oldugunu, etkinliklerin
yonergelerinin yeterince acik olmadigini ve matematiksel hatalar icerdigini bulmustur. Bu tir etkinlikler
kavram yanilgilarina ve kavramin hatali olarak 6grenilmesi ile sonuglanabilir. Pandemi nedeniyle de
ogretmenlerin 6n hazirhk firsati bulamadan uzaktan egitime baslamalari, etkinliklerin niteliklerini
degerlendirmeleri icin gerekli olan siireyi kullanamamalarina yol agmistir. Ozellikle, 6grencilerle iletisim
kurmada yasanan c¢esitli zorluklarla (6rnegin senkronize derslere katilamama, sinif ici etkilesimin kisitli
olmasi) beraber matematiksel dogrulugu ve niteligi tam olarak degerlendirilememis etkinliklerin
ogretimde kullanilmasinin matematik 6gretiminde nitelik sorunlarina yol agabilecegi 6ngorilmektedir.

Etkinliklerin incelenmesi sirasinda ilging bir durum ortaya ¢ikmistir. incelenen etkinliklerin biri harig
digerlerinde bir 6gretim teknolojisine yer verilmemistir. Bir tek etkinlikte, 6grencilerden matematik
ogretimine 6zgl olmayan sekilde internette bir arastirma yapmalari istenmistir. Etkinlikler uzaktan
egitimde kullanilmak tizere 6nerildigi igin teknoloji ile desteklenerek uzaktan egitimin ihtiyaglarina cevap
vermesi beklenmektedir. Bu beklentinin aksine etkinliklerin tamamina yakininda bdéyle bir teknoloji
kullaniminin entegre edilmedigi ve Onerilmedigi gorulmistur. Etkinliklerde teknolojik araglarin
kullanilmamasi 6grencilere 6grenme firsatlari ve etkili bir matematik 6gretimi sunulmasini olumsuz
etkileyebilir (Kazak, 2020; NCTM, 2000). Cunkl arastirmalar, sanal manipilatif ve dinamik yazilim gibi
teknolojik aracglarin 6grencilerin matematigi kavramsal olarak anlamalarini destekledigini ve 6zellikle
ilkokul matematiginde, uzaktan ve yiz yiize 6gretimde giiclii bir matematik temeline katkida bulundugunu
gostermektedir (Cheung & Slavin, 2013; Reimer & Moyer, 2005; Rich, 2020; Wills, 2020). Bunun yani sira
ilkokul matematik 6gretim programinda 6grencilerin teknolojik ve dijital yetkinliklerinin gelistirilmesi
hedeflenmektedir (MEB, 2018). Ogretim programinin benimsedigi bu yaklasimin etkinliklere
yansitilamamasi, egitim o6gretim faaliyetlerinin uzun vadeli ¢iktilari agisindan olumsuz sonuglar
dogurabilecektir.

Uzaktan egitime hizl gegis, 6gretmenlerin bu duruma hizla uyum saglamasini gerektirmistir. Etkinlik
onerileri sunarak uzaktan matematik 6gretiminin desteklenmesi, 6gretmenlerin bu adapte olma siirecini
kolaylastirmasi bakimindan ¢ok 6nemlidir. Ancak, bu calismada ortaya cikarilan problemlerin ve
matematiksel hatalarin ele alinmasinin tim sorumlulugu sinif uygulamalarinda 6gretmenlere birakilmistir.
Etkinliklerin nasil kullanilacaginin karari sinif i¢i uygulamalarda 6gretmenlere ait oldugu icin bunlarin
giderilecegi varsayilabilir. Fakat ¢alismalar sinif 6gretmenlerinin farkli matematik kavramlarini anlamada
ve bunlari 6gretmede zorluk yasadigini ortaya koymustur (Hill, 2010; Ozmantar & Bingélbali, 2009; Toluk
Ugar, 2011; Yildizh & Sari, 2017). Sinif 6gretmenlerinin yasadiklari matematiksel zorluklar ve uzaktan
egitim slirecine adaptasyon sirecinin getirdigi zorluklar géz 6niine alindiginda, etkinlik uygulayicilarina
matematiksel hata icermeyen, yiliksek bilissel istem dlizeyinde uzaktan egitim ortaminin ihtiyaglarina
cevap verecek nitelikte etkinliklerin paylasilmasi gerekmektedir.

Calismanin sonuglarindan hareketle, etkinliklerin uzaktan egitime uyumlu olacak sekilde revize
edilmesi, etkinliklerin teknolojik araglarla kavramsal anlamay:i tesvik edecek sekilde zenginlestirilmesi ve
matematiksel hatalarin giderilmesi dnerilebilir. Ayrica, etkinligi hazirlayan uzmanlar, matematiksel olarak
hatasiz ve uzaktan egitime uygun oldugundan emin olmak igin etkinliklerin icerigini kontrol etmelidir. Bu
baglamda bu etkinlikleri kimin tasarlayip kontrol ettigi ve hangi kriterlere gore degerlendirdikleri
sorulmahdir. Ayrica etkinlikleri tasarlayan ve inceleyen bireylerin, yliksek bilissel istem dlizeyindeki
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etkinliklerin ne oldugu konusunda bilgi sahibi olmalari ve tasarim kararlarini buna goére vermeleri
gerekmektedir. Halihazirda yayinlanmis olan bu etkinliklerin yapilabilecek revizyonlarla mevcut istem
diizeyi arttirabilir. Ornegin; dérdiincii diizey, lglincii diizeyden farkh olarak égrencinin bir ¢dziim ya da
sonucun arkasinda yatan diisiinceyi mutlaka aciklanmasini gerektirmektedir (Munter, 2014). Uglincii
diizeyde yer alan bir etkinlik, 6grencilerin diisinmesi, muhakemesi, varsayimlari, genellemeleri ve
cikarimlari hakkinda agik¢a kanit istenerek dordiinct diizeye ¢ikarilabilir (Boston, 2012, 2017).

GCalismada etkinlikler MEB tarafindan onerildigi ve yayinlandigi haliyle incelenmistir. Bu etkinlikleri
yayinlandigi haliyle incelemek sunulan matematik 6gretimine dair bir fikir verse de etkinliklerin
uygulamasi surecini etkileyen bircok unsur bulunmaktadir. Calismalar 06gretmenlerin yiksek istem
dizeyindeki etkinlikleri sinif i¢i uygulamalarinda daha dusuk seviyede uygulamaya egilimli oldugunu
ortaya koymustur (Boston vd., 2019; Henningsen & Stein, 1997; Stein vd., 2000). Bunun yaninda etkili
ogretim becerilerine sahip olan 6gretmenlerin disiik seviyedeki bir etkinligi yliksek seviyeye cikarabilecegi
de ifade edilmistir (Smith & Stein, 1998; Stein & Smith, 1998). Gelecekte yapilacak arastirmalarda, uzaktan
egitim etkinliklerinin potansiyel bilissel istem diizeylerinin belirlenmesinin yaninda, sinif i¢i uygulama
gozlemlerinde bu duizeylerin nasil etkilendiginin arastirilmasi da uygulayicilar ve arastirmacilar igin faydali
olacaktir. Ayrica bilissel istem dizeyi yiliksek etkinliklerin uygulanmasi 06gretmenler igin kolay
olmadigindan, bu vyeterliklerinin gelistiriimesi igin 6gretmenler profesyonel 6grenme firsatlari ile
desteklenmelidir (Tekkumru-Kisa vd., 2020). NCTM (2014) 6gretmenlerin kullanacag etkinliklerin bilissel
istem dizeyini belirleyecek ve (st diizeydeki etkinlikleri segebilecek yetkinlikte olmalari gerektigini ifade
etmektedir. Bu calismada bilissel istem dizeylerinin ve diizeyler arasindaki farkliliklarin ayrintilarinin
actklanmasi ve etkinliklerden somut érnekler verilmesi onlarin mesleki gelisimlerini destekleyebilir.

Yazar Katki Orani
Yazarlar, calismaya esit oranda katki sunmuglardir.
Etik Beyan

“Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tim kurallara
uyulmus ve yonergenin ikinci bélimiinde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemlerden”
hicbiri gerceklestirilmemistir.

Catisma Beyani

Yazarlar ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.
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