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Article Info Abstract

R h Articl , . .
esearcit Articte This study aims to forecast the sustainable development levels of countries with the few-

Received: 5 March 2023 est possible parameters based on social, economic, and environmental dimensions. For

Revised- '14 June 2023 this purpose, a hybrid model consisting of multi-criteria decision-making and machine

AcceApte.d' 17 June 2023 learning methods is proposed. First, using the M-EDAS method, selected Asian countries

were ranked based on the main goals of the Sustainable Development Report. Based on
ranking findings, sustainability development levels were determined for 2017-2020. Us-

Keywords: .

Av;'):zn countries ing the last two years before the relevant year as a training dataset, the sustainable
EbAS method” development levels determined for 2019-2020 were estimated based on two basic mac-
k-NN algori th;n roeconomic variables. However, the forecast findings of 2020 were not as successful as

those for 2019. Additionally, the findings obtained from the ranking analysis were eval-
uated using Spearman's correlation to compare the periods before and during the
COVID-19 pandemic.

Sustainable development

1. Introduction

Nations face significant challenges as their social, economic, and environmental resources deteriorate or be-
come depleted. These resources are interconnected, and for this reason, there are no simple solutions to the prob-
lems caused by the nation. It has been suggested that many indicators reflect the three main components of sus-
tainable development (Pereira et al., 2022: 1). Many scientists are researching sustainable development concerning
the United Nations Sustainable Development Goals (Skvarciany et al., 2020). Seventeen goals have been made
public and address the three sustainability pillars of no poverty, no hunger, ideal economic growth, high standards
of education, decent work, and gender equality.

Between five and twelve targets are listed for each sustainable development goal, and approximately 303 indi-
cators are suggested to help track progress toward the goals and targets (Hak et al., 2016: 569). Nonetheless,
various researchers have specified that social and economic pillars should be analyzed in a relationship. Therefore,
we examined these two pillars to explore sustainable socioeconomic development. A set of socioeconomic and
natural environmental factors in any area determine sustainable development. Inequality and disruption in the
development process result from not considering these factors (Gorbenkova et al., 2018: 786).

2. Literature review

Skvarciany et al. (2020) ranked countries based on sustainable development goals using an Evaluation Based
on Distance from Average Solution (EDAS) multi-criteria decision-making method, followed by hierarchical clus-
ter analysis to divide countries into groups based on sustainable socioeconomic development criteria. MCDM has

* Some part of this study was previously published as Congress abstract paper (Oriental Business and Innovation Center
Conference, 5-6 May 2022, Budapest).

** All responsibility belongs to the researchers. All parties were involved in the research of their own free will. Ethics committee
approval is not required as this study did not collect data on humans using experiments, methods, practices, etc.

To cite this article: Ozar, C., Can, E. N. & Alici, A. (2023). Forecasting sustainable development level of selected Asian
countries using M-EDAS and k-NN algorithm. International Journal of Social Sciences and Education Research, 9 (2), 101-
112. DOI: https://doi.org/10.24289/ijsser.1260482
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been used to solve decision-making problems in various areas, such as economics and engineering, to rank alter-
natives from worst to best to make accurate decisions (Mutlu & Sari, 2017; Ondrus et al., 2015; Torkayesh &
Torkayesh, 2021). TOPSIS, CoCoSo, ELECTRE, and EDAS, which are examples of MCDM, have been used in
some studies to rank countries and country groups, such as the European Union, G-20 (Ayan et al., 2017; Baral et
al., 2014; Candan & Cengiz Toklu, 2022; Ela & Soysal Kurt, 2019; Pereira et al., 2022; Skvarciany et al., 2020;
Skvarciany et al., 2021). Stanujkic et al. (2020) apply a hybrid model based on one of the MCDM methods and
the Shannon Entropy method to rank the European Union countries relative to the sustainable development goals,
and their gained findings imply that the applied model is appropriate for this type of analysis.

This study aims to predict a country’s sustainable development level based on basic economic indicators. Be-
cause of the existence of different grouping systems for countries with different types of indicators, it becomes
difficult to predict their belonging groups, which indicates the difficulty in predicting their level. As stated in the
Sustainable Development Agenda, too many indicators influence the level of sustainable development (Colglazier,
2015). The group belonging to any country can be identified with the help of widely used indicators. Our assump-
tion is to estimate the same belonging group, which refers to the same level of sustainability as the fundamental
economic indicators such as inflation and GDP. To prove this assumption, the first step is to determine the belong-
ing groups of the countries. Owing to its ease of use and minimal computing requirements (Ecer, 2018: 616), the
EDAS method was used to determine the level of sustainable development, and the k-NN classifier was used to
make the predictions. The study sample consists of selected Asian countries. The reason for our focus on 13 Asian
countries is the degree of the spread of COVID-19 and therefore offers a superb opportunity to test the prediction
of the sustainable development level. These countries encompass and symbolize enormous, well-known socioec-
onomic, demographic, geographic, environmental, and epidemiological variations. The methodology and dataset
of the study are described in Section 2, along with a brief explanation of the techniques employed. Section 3
presents the applications and findings. The discussion section examines the findings, discusses the limitations of
the study, and explains potential future studies.

3. Data and methodology

Some part of this study was previously published as Congress abstract paper (Oriental Business and Innovation
Center Conference, 5-6 May 2022, Budapest). All responsibility belongs to the researchers. All parties were in-
volved in the research of their own free will. Ethics committee approval is not required as this study did not collect
data on humans using experiments, methods, practices, etc.

Table 1. Evaluation criteria

Symbols Definition Sustainable Development Goal (SDG) Target
. SDG 1: No poverty, SDG 2: No hunger, SDG 3: Good

C Property Rights health and well-being, SDG 5: Gender equality Max

C Judicial Effectiveness SDG 16: Peace, justice, and strong institutions Max

Cs Fiscal Health SDG 3: Good health and well-being Max

Cs Labor Freedom SDG 8: Take immediate and effective measures to erad- Max

icate force labor

Cs Financial Freedom SDG 16: Peace, justice, and strong institutions Max
Communications, Computer, etc. ) . . .

Cs (% of service imports, BoP) SDG 9: Industry, innovation, and infrastructure Max

Cy GDP Per Capita Growth (annual %) SDG 8: Decent work and economic growth Max

Cs Gross National Expenditure (% of GDP) SDG 12: Responsible consumption and production Max
High-technology Exports . . . .

Co (% of manufactured exports) SDG 9: Industry, innovation, and infrastructure Max

Cio Inflation, GDP deflator (annual %) SDG 8: Decent work and economic growth Max

Cn Secure Internet Servers SDG 9: Industry, innovation, and infrastructure Max
Unemployment, total (% of total labor . .

Sk force) (modeled ILO estimate) SDG 1: No poverty Min

Ci3 Women Business and the Law Index SDG 5: Promote gender equality and empower women Max

Score (Scale 1-100)

Source: World Bank Data Center, heritage.org!

('https://s3.amazonaws.com/sustainabledevelopment.report/2020/europe_sustainable _development_report 2020.pdf)

In this study, we selected 13 Asian countries in different parts of the region. These countries include China,
Hong Kong, India, Indonesia, Japan, Kazakhstan, Malaysia, Pakistan, the Philippines, Singapore, Thailand, Tur-
key, and Uzbekistan. The socioeconomic parameters used as evaluation criteria for ranking and grouping these

Copyright © 2023 by IJSSER
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countries are listed in Table 1. The major rationale for choosing the indicators listed in Table 1 is that they accu-
rately depict the core of the aims and sub-aims of sustainable development.

The statistical methods employed in this study are divided into three parts: first, the importance level of each
criterion is evaluated with the help of entropy and the critic method; second, the modified EDAS (M-EDAS)
method is used to rank the countries for the years 2017, 2018, 2019, and 2020. The findings of these analyses were
validated by comparing the periods before and during the COVID-19 pandemic using Spearman's correlation co-
efficient. In this section, we also group the selected Asian countries into four main groups based on their ranking:
Very High, High, Medium, and Low. In the third part, the k-NN algorithm has been estimated to explore the
specific groups of each country for 2019 and 2020.

3.1. Weight calculation methods

Selecting an appropriate statistical weighting method to address a Multiple Criteria Decision Making (MCDM)
problems is of paramount importance due to its potential to yield unpredictable outcomes (Singh & Pant, 2021).
There exist several subjective and objective approaches for determining the weights. Subjective weighting relies
on the expertise and judgment of the decision-maker, whereas objective weighting is based on quantitative com-
putation (Wang & Lee, 2009). The critic and entropy methods stand out as the most widely utilized techniques for
determining objective weights (Abdel-Basset & Mohamed, 2020; Yazdani et al., 2020). In this study, we employed
these methods to compute the weights for each criterion and subsequently compared them using equal importance
levels, thereby facilitating the selection of the preferred method. The critic method, proposed by Diakoulaki et al.
(1995), incorporates standard deviation and correlation analysis. The following section describes the calculation
steps involved in the critic method (Krishnan et al., 2021):

Normalize the decision matrix.

Compute the standard deviation of each criterion.
Compute the correlation between the criteria.
Compute the information content.

whwh =

Identify the objective weights (importance levels of each criterion)

Shannon’s entropy method (Shannon & Weaver, 1947) is a well-known method for determining weights in an
MCDM problem, particularly when finding a suitable weight based on preferences is impossible (Lotfi & Fallah-
nejad, 2010: 55).

The following is a description of the entropy method's calculating steps (Sun & Yu, 2021: 563):

xij ; ;
Lrij==m ,Wherell €{1,2, ..,m}‘ andl] € {1,2,..,n}{. (1)
Yi=1%i
—1 ; ;
2:lgj = mom ;’;1 rijln (r35), Wherell € {12, ..,m}‘ andl] € {1,2,..,n]{. )
3w % | wherelj € {1,2 3
W = ———— ,2,..,n)
j Sy where 3)

3.2. Modified EDAS (M-EDAS) Method

In 2015, Keshavarz Ghorabaee, Zavadskas, Olfat, and Turskis proposed the EDAS method. The following
are the steps of the method (Keshavarz-Ghorabaee et al., 2015).

1: Choose the most appropriate criteria that describe all alternatives based on the decision problem.
2: Construct the decision matrix with the help of the information in Step 1.
3: Determine the average solution according to all criteria.

4: Compute the positive/negative distance from average (PDA/NDA) matrix according to the type of criteria
(benefit and cost)

5: Determine the weighted sum of PDA and NDA for all alternatives

6: Normalize the values of the weighted sum of PDA and the weighted sum of NDA for all alternatives
7: Compute the average of normalized values in Step 6 and named as appraisal score (AS)

8: Rank the alternatives according to the decreasing values of AS.

Copyright © 2023 by IJSSER
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There are many interdisciplinary studies conducted with the EDAS method (Aggarwal et al., 2018; Almulhim,
2019; Behzad et al., 2020; Ecer, 2018; Feng et al., 2018; Keshavarz-Ghorabaee et al., 2016; Kahraman et al., 2017,
Ren et al., 2021). In recent years, a large number of modifications of MCDM methods have been designed. In
addition, a vast number of EDAS method modifications have been developed (Ilieva et al., 2018; Keshavarz-
Ghorabaee, 2021; Ghalehno, 2021, Zavadskas et al., 2019). In this study, the modified version of the EDAS
method, which has a significant influence on outlier data has been used. The steps of the M-EDAS are described
as follows (Ghalehno, 2021: 99):

1: Calculate the average @) and variance () of recorded data for each criterion.

2: Calculate the positive/negative distance from the mean (PD/ND):

PD;; = 0.341xmaxi(0;inin(xij—3?; a2)) + 0.13sxnmxi(o;mi_n(xij—x—a,zc;a,zc )) + 0.023xmaxi(_0;xij—x—20§ @
X X X
0.341xmax; (0;min (¥ —x;; 02))  0.136Xmax; (0;min (¥—x;i—0%02))  0.023xmax; (0;X—x;i—20%
NDU: i - ijy Ox. + i - ij~9x9x + l_ ij X. (5)
X X X
3: Weight is assigned to PD and ND:
SP; =X  w;PD;;, SN; = XL, w;ND;; (6)
4: Normalize the values calculated in Step 3.
SP; SN;
INSP; = ~—, NSN; =1 -— - (7)
max SP; max SN
5: The AS for all alternatives is calculated by taking the average of values calculated in Step 4.
_ (NSP;+NSN;
as; = T ®)

Finally, the alternatives are ranked by decreasing @Values, the alternative with the highest AS value being
the best choice among the other alternatives.

3.3 K-NN algorithm

The k-NN algorithm is one of the simplest classifiers that has been used in different applications and k plays a
crucial role in the accuracy of the algorithm (Tharwat et al., 2018). It predicts the category of the test sample based
on the k training samples that are the test sample's nearest neighbors and assigns it to the category with the highest
category probability (Choudhary et al., 2013). The steps of the process are as follows (Bhuvaneswari & Therese,
2015: 436):

1: Identify the value for k.

2: Determine the distance between the test sample and all the training samples.
3: Sort the distance

4: Select the k-nearest neighborhood

5: Compile the category of nearest neighbor

6: Apply the simple majority rule

The k-NN algorithm can be easily applied to various fields such as agriculture, finance, medicine, and
engineering (Alkhatib et al., 2013; Huda & Chowanda, 202 1; Mukid et al., 2018; Pacheco & Lopez, 2019; Ramteke
& Monali, 2012; Shaw et al., 2021; Xing &Yilin, 2017).

This algorithm has some limitations such as the wrong choice of the distance or the value of k degrades the
performance (Cherif, 2018). In other words, the chosen distance function can affect the classification accuracy.
Euclidean and Manhattan distances are the most commonly used. In other words, the k-NN algorithm relies on a
neighborhood of close patterns relative to a query pattern, and an important challenge is to find the best distance
or similarity measure (Mehta et al., 2018, as cited in Ehsani & Drables, 2020). Hassanat proposed an intriguing
distance metric that is invariant across scales in multidimensional data (Hassanat, 2014). Since the experimental
results show that, when compared to some other well-known metrics, the proposed metric is a promising distance
measure for the k-NN classifier with a high potential for a wide range of applications, we decided to apply Hassanat
distance. This non-convex distance is calculated as follows (Hassanat, 2014):

Copyright © 2023 by IJSSER
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1+min (x;,y;i .
- CTED) , min (xi'yi) =0

1+max (x3,;) )
_ 1+4mingx;y;)+|min (x397)| otherwise

| where D (x;, yy) =

|dHassanat = Z?=1 D(xi,

1+max (x;v:)+[min (x;, vl

4. Application

To prioritize the countries using the M-EDAS method, the first step is to select the most appropriate criteria
that describe all the alternatives. The criteria used are listed in Table 1. The importance level of each criterion is
then calculated. Because different results can be obtained for different degrees of importance, we calculated the
degrees of importance of the criteria using the methods frequently used in the literature before deciding on the
degree of importance of the criteria. The weights of each criterion obtained by the entropy method are illustrated
in Figure 1, and the average value of each criterion for the years between 2017 and 2020 was also added to Figure
1 to make a comparison with equal distribution. Because Cio and Ci1 had the highest values, they were the most
important criteria based on the entropy method.

Figure 1. Weights of entropy method

0,3000
0,2500
0,2000
0,1500

0,1000 0731
0,0056

0375 0,0404 0,0380
0,0500 49179 00195L . . 0,0313 I 000
Cc7 C8 C9 C10 Cl11 Cl12 Cl13

w2017 w2018 mwmm 2019 2020 mmmm Mean e Equal

Source: Authors’ Calculation

The weight of each criterion obtained by the critic method is represented in Figure 2. As can be seen from
Figure 2, the criteria weights are very close to the weights if they are assumed to be equally distributed.

Figure 2. Weights of critic method

0,12

0,1
0,08
0,0
0,0
0,0

0

Cl0 Ci11 cC12 cCi13

(e

S

\S]

w2017 w2018 mmmm 2019 2020 mmmm Mean e Equal

Source: Authors’ Calculation

Three types of weights (equal, critic, and entropy) are depicted in Figure 3 to provide a more complete picture.
With the knowledge of the entropy method applied in numerous scientific papers, even though it is not always
appropriate (Paradowski et al., 2021), and the comparison of the three weighting methods, the importance level is
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assumed to be equally distributed. The M-EDAS method has been calculated to rank the selected Asian countries
and the NSP, NSN, and AS values, are calculated as explained in Section 1.2, as they are shown in Table 2 and
Table 3 for the years 2017-2020 in order to see the changes between the years.

Figure 3. Comparison of criteria weights
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Table 2. Calculation details obtained using M-EDAS method and ranking: 2017 and 2018

MLEDAS NSP NSN AS Rank NSP NSN AS Rank
(2017) (2017) (2017) (2017) (2018) (2018) (2018) (2018)
China 0.3012 0.6924 0.4968 7 0.3566 0.6495 0.5030 4
Hong Kong 0.8325 0.7154 0.7739 2 0.7217 0.7009 0.7113 3
India 0.1216 0.3745 0.2480 12 0.1437 0.3746 0.2591 12
Indonesia 0.2368 0.6339 0.4354 8 0.0936 0.6012 0.3474 9
Japan 1.0000 0.4561 0.7281 3 1.0000 0.4985 0.7492 2
Kazakhstan 0.4063 0.6531 0.5297 5 0.2471 0.6466 0.4469 7
Malaysia 0.3880 0.8177 0.6028 4 0.3205 0.6411 0.4808 6
Pakistan 0.0570 0.0862 0.0716 13 0.0668 0.0836 0.0752 13
Philippines 0.5033 0.5132 0.5083 6 0.4483 0.5235 0.4859 5
Singapore 0.8785 0.8577 0.8681 ! 0.6955 0.8194 0.7574 !
Thailand 0.2522 0.5573 0.4047 10 0.2221 0.5404 0.3812 8
Turkey 0.4802 0.3582 0.4192 9 0.3943 0.1782 0.2862 11
Uzbekistan 0.5478 0.0000 0.2739 11 0.6325 0.0000 0.3163 10

Source: Authors’ calculation

Singapore is the country with the highest level of development in this selected Asian Group of countries in
2017 and 2018, according to the statistics in Table 2. Pakistan, on the other hand, is the country with the lowest
level of development. When we consider 2017 and 2018, Singapore appears to be a benchmark for sustainable
development among the 13 Asian countries.

Table 3. Calculation details obtained using M-EDAS method and ranking: 2019 and 2020

MLEDAS NSP NSN AS Rank NSP NSN AS Rank
(2019) (2019) (2019) (2019) (2020) (2020) (2020) (2020)
China 0.5667 0.6471 0.6069 3 0.0334 0.5445 0.2890 10
Hong Kong 0.7005 0.4607 0.5806 4 0.6329 0.6886 0.6607 2
India 0.1779 0.5427 0.3603 11 0.1559 0.5925 0.3742 7
Indonesia 0.2404 0.6237 0.4320 9 0.0681 0.3991 0.2336 11
Japan 1.0000 0.5911 0.7956 ! 1.0000 0.6906  0.8453 !
Kazakhstan 0.3414 0.6787 0.5101 7 0.1889 0.7229 0.4559 5
Malaysia 0.4107 0.6362 0.5235 6 0.2976 0.6139 0.4558 6
Pakistan 0.2167 0.0626  0.1396 13 0.3311 0.0912 0.2112 12
Philippines 0.6262 0.5043 0.5653 5 0.3905 0.8285 0.6095 3
Singapore 0.6933 0.5779 0.6356 2 0.6266 0.5313 0.5789 4
Thailand 0.2301 0.5945 0.4123 10 0.2190 0.5168 0.3679 8
Turkey 0.4500 0.0000 0.2250 12 0.4629 0.1227 0.2928 9
Uzbekistan 0.7299 0.1469 0.4384 8 0.3423 0.0000 0.1712 13

Source: Authors’ calculation
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According to the data in Table 3, Japan has the highest level of sustainable development among the selected
Asian country groups in 2019 and 2020. Pakistan remained the country with the lowest degree of development in
2019, as in previous years. In contrast, Uzbekistan had the lowest level of development in 2020. Furthermore, six
of the 13 countries analyzed in 2020 will achieve less significant sustainable development between 2017 and 2020.
These unexpectedly transformed values can be considered evidence of the effects of the COVID-19 pandemic.
The results are shown in Figure 4 to illustrate the complete picture more clearly.

Figure 4. AS obtained using EDAS in 2017-2020
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The M-EDAS technique ranks the country's overall performance, presuming that a country with greater long-
term socio-economic development should be near the top and far from the bottom. Based on this information,
countries are classified into four groups based on their ranking: Very High (VH), High (H), Medium(M), and
Low(L). When we examine the categorization of the countries, we encounter that only China’s categorization
group changes from Very High to Low in one-year period (from 2019 to 2020).

Table 4. Groups of selected Asian Countries (VH, H, M, and L)

Country 2017 2018 2019 2020 Explanation

Japan VH VH VH VH

Malaysia H H H H Same Category in Four Years
Pakistan L L L L

India L L L M

Indonesia M M M L

g?&g:ﬁ:rl:s \2_1 \2_1 \2_1 \ﬁ—l Same Category in Three Years
Hong Kong VH VH H VH

Uzbekistan L L M L

Kazakhstan H M M H

Thailand L M L M Same Category in Two Years

Turkey M L L M

China M H VH L Different Categories

Source: Authors’ calculation

The secondary objective of this study was to predict the effects of the COVID-19 pandemic. To prove this, the
ranking analysis results obtained from the M-EDAS method were tested using Spearman’s correlation coefficient
to compare the periods before and during COVID-19. Table 5 presents the correlation matrix for the study period.

Table 5. Spearman’s Correlation between the findings of M-EDAS method

Spearman's Rho 2017 Rank 2018 Rank 2019 Rank 2020 Rank
2017 Rank 1

2018 Rank 918 1

2019 Rank .852 .962 1

2020 Rank 786 731 .659 1

Source: Authors’ calculation
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All correlation coefficients are significant at the level of 0.01 except for the relation between the years 2019
and 2020. In addition, the Spearman correlation coefficients are high and highly significant for all years, but the
relationship appears weaker in the last two years than in the previous years, demonstrating the effect of COVID-
19.

Because the main aim of this study is to predict the countries’ sustainable development level with the fewest
general economic indicators, C7 and Ciz2 are chosen to make this prediction with the help of the k-NN algorithm.
In addition, 2019 and 2020 are used to test this prediction and explore the effects of COVID-19. The years 2017
and 2018 are the training datasets for predicting 2019. The years 2018 and 2019 are the training datasets for the
prediction of 2020. Table 6 illustrates the gained findings of the k-NN algorithm for Hong Kong that belongs to
cluster “High” as estimated from the M-EDAS for the year 2019.

Table 6. k-NN Algorithm results for Hong Kong: 2019

2019 Hong Kong -2,42 2,93 H (M-EDAS Finding)

Country & Year . . Group of
(Training Dataset) M-EDAS Cy Ci2 Distance Sort  Neighbor Neighbor
2017 China M 6.30 4.44 1.47 1.32 1 H
2017 Hong Kong VH 3.02 3.13 1.40 1.37 2 H
2017 India L 5.67 5.358 1.59 1.39 3 H
2017 Indonesia M 3.84 3.88 1.49 1.40 4 VH
2018 Hong Kong VH 2.03 2.82 1.50 1.56 15 M
2018 India L 5.43 5.33 1.60 1.59 16 L
2018 Indonesia M 3.99 4.4 1.56 1.60 17 L

Source: Authors’ calculation

The "distance" column computes the distance between all training datasets and the test sample using the Has-
sanat distance function. The “sort” column ranks the distances from minimum to maximum and the “neighbor”
column represents the nearest neighbor. As shown in Table 6, if the value of k is equal to 1, the prediction for
Hong Kong is “High”. In addition, the finding of the M-EDAS method for Hong Kong in 2019 is also High. Table
7 represents the k-NN algorithm findings for different values of k for all selected Asian countries in 2019.

Table 7. k-NN Findings for selected Asian Countries: 2019

VH H L M VH M H L L L M

e = =}

- T D T T T - B
@) PE = g S = § = 5 = = N

TR = a v =)

1 M H M M VH M VH VH M L L
2 ND H ND ND VH ND ND ND ND ND L
3 ND H ND ND VH ND VH H ND L L
4 L H L M VH M VH H VH L L
5 L H L ND VH ND ND H VH L L
6 ND H L ND VH ND ND ND VH L L
7 L H L ND VH L ND ND VH L L
8 ND H L ND VH L ND VH VH L L
9 ND H L VH VH L VH VH VH L L

Source: Authors’ calculation

Table 7 shows that the prediction is accurate for all k values for Hong Kong, the Philippines, Japan, and Sin-
gapore. Turkey’s prediction is inaccurate only when k is equal to 2. However, for China, Malaysia, Pakistan,
Thailand, and Uzbekistan, the algorithm cannot predict the belonging group for any value of k. When the k values
are greater than 3, the algorithm makes an accurate prediction for India. When k is equal to one or four, the algo-
rithm accurately predicts Indonesia and Kazakhstan. Because the value of k degrades the algorithm’s performance,
identifying the most accurate prediction number is vital. As shown in Table 7, when k is equal to 4, 8 countries’
(Hong Kong, the Philippines, Japan, Singapore, India, Indonesia, Kazakhstan, and Turkey) prediction is accurate
among the 13 selected Asian countries. Because a majority vote makes classification decisions in the basic k-NN
algorithm, the algorithm cannot decide (ND) for China when k equals 2. In addition, the same issue occurs when
k is equal to 3 and 6 for China. Table 8 summarizes the results of the k-NN algorithm for all k values for all
selected Asian countries in 2020.

Copyright © 2023 by IJSSER
ISSN: 2149-5939



109
C. Ozar, E.N. Can & A. Alict

Table 8. k-NN Findings for selected Asian Countries: 2020
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1 L H H H H H H H H H H L L
2 L ND ND H H ND ND H H H ND L ND

3 L L ND H H ND H H H H H L L

4 L L M H H H H H H H H ND L

5 L ND ND ND H H H ND H ND H ND L

6 L ND ND ND H ND ND ND H ND H M L

7 L ND ND ND H ND ND ND H ND H ND L

8 ND L H ND H ND ND ND H ND H ND L

9 ND L H L H M H L H L H L L

Source: Authors’ calculation

Table 8 shows that the prediction is accurate when k is equal to 4 for six countries (China, India, Kazakhstan,
Malaysia, Singapore, and Uzbekistan). However, for Hong Kong, Japan, the Philippines, and Thailand, the algo-
rithm cannot predict the belonging group for any value of k.

5. Conclusion and discussion

This study aims to forecast the sustainable development level of any country with the fewest possible parame-
ters based on social, economic, and environmental dimensions. For this purpose, a hybrid model consisting of
multi-criteria decision-making and a machine learning method is proposed. Asian countries have been used as an
example to demonstrate the applicability of the hybrid model since the impact of the COVID-19 pandemic on
these countries is well-documented. However, one important limitation of this study is the limited availability of
data on Asian countries.

To predict the sustainable development level of any country using machine learning, we must know the coun-
try's sustainable development level for at least one year to train the algorithm and make predictions based on
experience. Therefore, in the first part of the study, the M-EDAS method was used to determine the sustainable
development level of any country. Additionally, the selected Asian countries were ranked based on indicators
related to the goals of the Sustainable Development Report, with the help of the M-EDAS method. However, some
of the main indicators mentioned in this report could not be selected due to a lack of data. On the other hand, the
indicators used in the study were selected based on their importance and effectiveness on the main indicators. The
selection of indicators is crucial because it affects the findings of the ranking analysis. Through these ranking
analyses, countries were categorized, and their sustainable development levels were determined.

The findings obtained by the M-EDAS method revealed that the most developed country is Singapore for the
years 2017 and 2018, Japan for the years 2019 and 2020; and the least developed country is Pakistan except in
2020. In 2020, Uzbekistan was the least developed country based on the 13 indicators. Moreover, the results high-
lighted those countries identified as having the lowest sustainable development rank had the lowest property rights
value in specific years.

To assess the impact of the COVID-19 pandemic, the relationship between years of ranking was calculated
using Spearman’s correlation. The findings highlight that the relationship appeared weaker in the last two years
than in previous years. For the second part of the application, 2019 and 2020 were used to test the prediction, and
the last two years before the relevant year were used as the training dataset. GDP and unemployment rate variables
were used to predict the sustainable development level with the help of the k-NN algorithm. In other words, to
predict the year 2019, we train the algorithm with the findings of the year 2018 and 2017 from the M-EDAS
method. According to the findings of the hybrid model proposed for 2019, the forecasts of eight countries were
correct for k=4, and the forecasts of the four countries were correct for all k values. However, the 2020 forecast
was not as successful as that of 2019.

Finally, the proposed hybrid model for prediction is tested for the years 2019 and 2020. To make an appropriate

prediction, each country has a 1/4 probability. Out of the 13 selected Asian countries, 8 of them have accurate
predictions for k=4. Additionally, 4 of them have accurate predictions for all values of k. However, the prediction
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for 2020 was not as accurate as that for 2019. One reason for this could be attributed to the impact of COVID-19.
The findings indicate that combining multi-criteria decision-making and machine learning methods can be used
for forecasting, regardless of the variables. Furthermore, it is critical to remember that this study has significant
limitations. First, not all Asian countries were investigated because of the lack of statistical data. Second, because
not all the necessary statistics and values of the indicators were announced for 2021 and 2022, the proposed model
cannot be applied for these years, and its accuracy of the proposed model cannot be determined continuously.

The findings of this study suggest that the combination of multi-criteria decision-making and machine learning
methods can be effectively employed in forecasting, irrespective of time, country, and variables. This approach
offers potential for future research to estimate the levels of different country groups across various fields while
utilizing a reduced set of parameters.
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Arastrmada, 2015 ve 2019 yillarinda TIMSS sinavinda ¢ikan incelenmesine izin verilen, 104
Fen Bilimleri sorusu incelenmis, TIMSS 'te yer alan Fen Bilimleri sorularimin agirlikli olarak
hangi iinitelerden ¢iktig1 tespit edilmistir. Unite isimleri ve sinif seviyeleri FBOP larina gore
belirlenmistir. TIMSS 2015 sinavinda cikan 84 Fen Bilimleri sorusu 2013 FBOP na gore,
TIMSS 2019 simavinda ¢ikan 20 Fen Bilimleri sorusu 2018 FBOP ' na gére ve yenilenmis
Bloom Taknomisine gove incelenmistir. Arastirmada dokiiman analizi yapilnugtir. Incelenen
sorularin FBOP 'nda yer aldigi simif seviyeleri tespit edilmistir. Bazi sorularin ise FBOP nda
yer almadig tespit edilmistir. Calismada TIMSS Fen Bilimleri sorularinin, Yenilenmis Bloom
Taksonomisi nin bilissel siire¢ boyutuna analizi yapilmistir. TIMSS Fen Bilimleri sorularinin,
agwrlikli olarak alt diizey bilissel alandan soruldugu tespit edilmistir. TIMSS ogrenme ala-
ninda yer alan bazi kazammlarin FBOP nda yer almadig, bazi kazamimlarmsa verildigi sinif
seviyesi bakinindan farkli oldugu tespit edilmistir. TIMSS dongiisiinde daha basarili olmak
adina FBOP 'nda yer alan kazammlarmn ve verildigi yillarm, TIMSS égrenme alanlart kaza-
mmlariyla paralel olmast gerektigi sonucuna ulasimistir.
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In the research, 104 Science questions, which were allowed to be examined in the TIMSS
exam in 2015 and 2019, were examined, and it was determined from which units the Science
questions in TIMSS mainly emerged. Unit names and class levels were determined accord-
ing to FBOPs. 84 Science questions in the TIMSS 2015 exam were examined according to
the 2013 FBOP, and 20 Science questions in the TIMSS 2019 exam were examined accord-
ing to the 2018 FBOP and the renewed Bloom Taxonomy. Document analysis was carried
out in the research. The grade levels in which the questions examined were included in the
FBOP were determined. The study analyzed TIMSS Science questions on the cognitive pro-
cess dimension of Revised Bloom's Taxonomy. It was determined that TIMSS Science ques-
tions were mainly asked from the lower-level cognitive domain. It has been determined that
some of the acquisitions in the TIMSS learning area are not included in the FBOP, and
some of the acquisitions are different in terms of the grade level they are given. To be more
successful in the TIMSS cycle, it has been concluded that the achievements in the FBOP and
the years they are given should be in parallel with those of the TIMSS learning areas.

1. Giris

21. ylizyilda, bilimsel ve teknolojik alanlardaki hizl1 degisim ve gelisme, ilkeler arasindaki sosyal ve ekonomik

rekabeti artirmigtir. Bu durum, diinya {ilkelerinin hizla ilerleyen bilgi ve teknolojiye ayak uydurabilmesini 6nemli

*By calismamn Etik Kurul Onayi, 02.12.2020 tarih ve 02.12.2020-E.129783 nolu karar ile Gazi Universitesi Etik Kurul Ko-
ordinatorliigii 'nden alinmistir. Tiim sorumluluk yazarlara aittir.

Kaynak goster: Tiirkmen, M. & Benzer, S. (2023). TIMSS Fen Bilimleri sorularinin yenilenmis Bloom taksonomisi basamak-
laria ve Fen Bilimleri dersi 6gretim programlarina gore incelenmesi. International Journal of Social Sciences and Education
Research, 9 (2), 113-126. DOL: https://doi.org/10.24289/ijsser.1252917
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hale getirmistir. Ayrica, bilgi ve teknoloji iiretme veya gelistirme yetenegi daha da 6nemli bir hale gelmistir. Og-
retim programlari son yillarda tiim diinyada, yapilandirmaci yaklagimi dikkate alarak hazirlanmaktadir Ogretmen
merkezli 6gretim programlarin yerini, 6grenen merkezli programlar almaktadir (Black, Harrison, Hodgen, Mars-
hall & Serret, 2011). Ogrenci merkezli egitim anlayisi tiim diinyada gelisirken Tiirkiye’de de egitim programlarinin
degisimi zorunlu hale gelmistir. Tiirkiye’de 6grencileri degisen ve gelisen diinyaya ayak uydurmalar1 amaciyla
2005 yilinda MEB tarafindan yapilandirmaci yaklasima dayali 6gretim programi hazirlanmistir. Yapilandirmact
yaklagim 6gretim programina gore dlgme ve degerlendirme, 6grencilerin bireysel farkliliklarini gozeten, siireg
odakli alternatif 8lgme ve degerlendirme yontemlerinin kullanilmasi tavsiye edilmektedir (Abali Oztiirk & Sahin,
2014).

Tiirkiye’de gelistirilen 6gretim programlar1 hakkinda yapilan ¢alismalarda en biiyiik aksakliklarin 6lgme ve
degerlendirme alaninda oldugu ve 6gretmenlerin en ¢ok dlgme degerlendirme alaninda tedirgin olduklar: tespit
edilmistir (Duran, Mihladiz & Balliel, 2013). Bilimsel sorgulama, merak etme ve soru sorma iizerine kuruludur.
Fen derslerinde, 6grencilerin hem 6gretmenlerine hem de birbirlerine soru sormalar tegvik edilir. Aym sekilde,
ogretmenler de 6grencilere sorular yonlendirerek onlarmn diistinme becerilerini gelistirmeyi hedeflerler. Bu siireg,
ogrencilerin aktif katilimini saglar ve onlar1 kesfetmeye yonlendirir (Giirbiiz & Bostan Sarioglan, 2022). Nitelikli
sorular 6grencilerin konuyu anlamalarim ve 6grenmelerinin daha kalici olmasini saglamaktadir. Coziilen soru dii-
zeyinin yiiksek olmasi 6grenciyi diisiinmeye tesvik etmektedir. Birlestirici sorular 6grenciyi direkt yanita ulasti-
rirken, ayirict sorular 6grenciyi diistinmeye ve birden fazla yanit bulmaya zorlamaktadir (Ayas, Cepni, Johnson &
Tur gut 1997). Egitim ve dgretimde dgrendiklerini glinliik hayata aktarabilen, gelisen diinyaya uyum saglayan
bireylerin yetismesinde fen egitimi olduk¢a 6nemlidir. Bu da fen egitiminde degerlendirmenin 6nemini arttirmak-
tadir. Tiirkiye’de 6grenci basarilarinin 6l¢iilmesi adina dgrencilere ¢oktan se¢meli sorular ve yazili sinavlar uygu-
lanmaktadir (Simsek, 2001). Fen bilimleri dersinin vizyonu fen okuryazar bireylerin yetistirilmesidir. Fen okurya-
zar1 bireyler ¢evresini tantyan, sorular soran, diigiinebilen, problem ¢ozebilen bireyler olarak ifade edilmektedir
(MEB, 2006).

Tiirkiye’de degisen diinyaya yetisebilmek adina gesitli zamanlarda, Fen Bilimleri Dersi Ogretim Programlart
(FBOP)’nda degisiklikler yapilmistir. MEB tarafindan FBOP nda, 1968, 1992, 2000, 2004 ve 2017 yillarinda giin-
celleme calismalar1 yapilmustir (Simsek Turfan, 2019). Tiirkiye’de FBOP degisikliklerinin amaci, ezbere dayali
egitimin yerini kavramsal dgrenmeye birakmasim saglamaktir. FBOP’nda 2000’1i yillarda meydana gelen degi-
siklikler temelinde yapilandirmact yaklasim olacak sekilde yapilmistir. Yapilandirmact yaklasim ile dgrenciler,
onceki bilgileri ile yeni bilgilerini karsilastiracak ve yeniden yapilandirarak anlamli 6grenme gergeklestirecektir
(Ozmen, 2004). Tiirkiye’de 2005 yilinda gerceklestirilen FBOP degisikligiyle derse “teknoloji” kavrami eklenerek
dersin ad1 “Fen ve Teknoloji” olarak giincellenmistir. FBOP 2005 y1l giincellemesinde, sarmal yap1 benimsenmis
ve haftalik 3 olan ders saati, 4’ ¢ikarilmistir (MEB, 2006). FBOP 2005 y1li diizenlemesinde, dgretmen dgrenciye
rehberlik edecegi ve dgrencinin, bilgiye ulasma konusunda arastirma ve kesfetme yoluna gidecegi belirtilmistir
(Bage1 Kilig, Haymana & Bozyilmaz, 2008).

FBOP 2005 yilinda, Canhilar ve Hayat, Madde ve Degisim, Fiziksel Olaylar, Diinya ve Evren, Fen-Teknoloji-
Toplum-Cevre Iliskileri, Bilimsel Siire¢ Becerileri ve Tutum ve Degerler olmak iizere yedi grenme alani iger-
mektedir (MEB, 2006). Fen Bilimleri dersinin iilkelerin gelismesinde nem tasidiginin fark edilmesiyle FBOP nin
ihtiyaglara cevap verebilecek sekilde giincellendigi anlasiimistir (Unal, Costu & Karatas, 2004). Egitim sisteminde
4+4+4 seklinde egitime gegilmesiyle FBOP’nda da degisiklige gidilmis ve dersin adi “Fen Bilimleri” olarak giin-
cellenmistir (Karatay vd., 2013). FBOP’ndaki kazanimlar 2005 yilinda 807 iken 2013 yilinda 266’ya diisiiriilmiis-
tiir. FBOP 2005 yilinda yedi olan grenme alani, 2013 yili diizenlemesi ile “Bilgi, Beceri, Duyus ve Fen-Teknoloji-
Toplum-Cevre” olmak iizere dorde diisiiriilmiistiir (Boyiik, 2017). FBOP 2013 y1li giincellemesinde, dgrencinin
ogrenmesinden kendini sorumlu tutan ve okul disinda da 6grenmenin gergeklestigi, arastirma ve sorgulamaya da-
yali 6grenme yontemi benimsenmistir (MEB, 2013).

Bilim ve teknolojinin gelismesi, toplumun ve bireyin ihtiyaglarinin degismesi, egitim alaninda meydana gelen
degisiklikler, bireylerden beklenen rolleri degistirmektedir. Bu degisiklik bireyleri, arastiran, sorgulayan, empati
yetenegine sahip, topluma katki saglayan vb. 6zelliklere sahip olarak tanimlamaktadir (MEB, 2018). FBOP’na
2018 yilinda yapilan giincelleme ile “Fen, Miihendislik ve Girisimcilik Uygulamalar1” eklenmigtir. Yapilan bu
degisiklik uluslararasi diizeyde olan gelismelerin iilkemizde de uygulanmaya basladiginin gostergesi olarak ifade
edilmektedir (Deveci, 2018). FBOP 2018 yili degisikliginde kazanimlarin igerigi konusunda sadelesmeye gidilmis
ve degerler egitimi ortiik bir bigimde programa dahil edilmistir (MEB, 2018). MEB tarafindan 2018 fen 6gretim
programi olusturulurken, uluslararas: gelismeler ve uluslararasi 6gretim programlari, egitim fakiiltelerini hazirla-
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mis olduklari raporlar, illerden gelen ziimre toplantilari raporlari, aym gerekgelerle degistirilmis 6gretim program-
lar1, 6gretmen ve yoneticilerden gelen doniitler vs. tiim elestiri, goriis ve beklentiler uzmanlar, 6gretmenler, aka-
demisyenler ve ilgili personeller tarafindan incelenmistir (MEB, 2018). Yapilan incelemeler dogrultusunda 2018-
2019 egitim-6gretim yilinda yeni 6gretim programu tiim sinif seviyelerinde ayni anda uygulanmaya baslanmistir
(MEB, 2018). FBOP’nda alana 6zgii, dgrencilerin sahip olmasi gereken 21. yiizy1l becerileri, bilimsel siireg bece-
rileri, yasam becerileri ve miihendislik ve tasarim becerileri olarak ifade edilmistir (MEB, 2018). FBOP nin &zel
amaci dgrencilerin; astronomi, biyoloji, fizik, kimya, yer ve ¢evre bilimlerinin yaninda fen ve miithendislik uygu-
lamalar hakkinda temel bilgiler edinmesini, bilimsel siire¢ becerileri kazanarak problemlere ¢dziim iiretebilme-
sini, stirdiirtilebilir kalkinma bilinci gelistirmesini, kariyer ve girisimcilik becerileri gelistirmesini, dogaya ve ¢ev-
reye merak duymasini, bilimsel aragtirmalarda giivenligin dnemini anlamasini, karar verme ve diisiinme becerileri
gelistirmesini ve evrensel ahlak, milli ve kiiltiirel degerleri ile bilimsel etik ilkelerini benimsemesini saglamaktir
(MEB, 2018).

TIMSS'in temel amaci, diinya ¢apinda matematik ve fen egitim 6gretiminin gelismesine yardimci olmaktir.
TIMSS dort yilda bir olarak IEA {iyesi iilkelerin 4. ve 8. sinif &grencilerine uygulanmaktadir (Erkan, 2013).
TIMSS, 4 ve 8. siuf 6grencilerinin fen ve matematik basarilarini ortaya koymak amaciyla yapilan uygulamadir
(House, 2006). TIMSS uygulamasiyla birlikte iilkeler arasinda fen ve matematik becerilerinin yaninda 6gretim
programi ve yontemleri degerlendirilebilmektedir (Olkun & Aydogdu, 2003). Ogrenci basarilarindan yola gikarak
hangi 6gretim programinin daha etkili oldugunu, 6gretim uygulamalarinin basariya etkisini ortaya koyarak gelis-
tirmeyi amaclanustir (MEB, 2003). Ogrencilerin ulasmasi gereken resmi miifredat, uygulanan miifredat ve 6gren-
ciler tarafindan anlasilan miifredat arasindaki iliskinin ortaya konmasi amaciyla TIMSS uygulamalar1 yapilmak-
tadir (Kastberg, Roey, Williams & Gonzales, 2006). TIMSS kazanim degerlendirme 6lgeginde goktan segmeli
sorular, acik uglu sorular ve performans gorevlerinden olusan ii¢ ¢esit soru sekli bulunmaktadir (Garden &
Orpwood, 1996). Tiirkiye’de TIMSS uygulamas1 Milli Egitim Bakanlig1 Egitimi Arastirma ve Gelistirme Dairesi
Bagkanligi (EARGED) tarafindan yiiriitiilmektedir (Bulug & Giines 2014). TIMSS planlama faaliyetleri artik
Olgme, Degerlendirme ve Smav Hizmetleri Genel Miidiirliigii tarafindan yiiriitiilmektedir (MEBS, 2023). TIMSS
miifredatinin ii¢ yonii bulunmaktadir. Bunlardan ilki amaglanan; tilkelerin 6grenciler tarafindan bilinmesini iste-
digi miifredattir. ikincisi uygulanan; 6grenilmesi gerekenlerin nasil verileceginin belirlendigi miifredattir. Ugiin-
ciisii elde edilen; 6grencilerin miifredattan kazandiklari elde ettikleri olarak ifade edilmektedir (TIMSS, 2019).

Bloom taksonomisi 6gretim hedeflerinin siniflandirilmasina yonelik hazirlanmistir ancak genellikle soru sevi-
yesinin smiflandirilmasi amaciyla kullamlmaktadir (Erman, 2008). Bloom Taksonomisi 6grencileri diisiinmeye
yonlendirecek sorularm hazirlanmasina yardimer olmaktadir (Turgut, 1995). Olgme ve degerlendirmenin énem
kazanmasi Bloom taksonomisini de 6nemli hale getirmistir (Erman, 2008). Ancak zamanla egitimde davranisgi
yaklasimin yerini yapilandirmaci yaklasimin almasiyla Bloom taksonomisinde yetersiz kalmis ve taksonomide
degisiklik yapma ihtiyaci duyulmustur (Amer, 2006). Anderson ve arkadaglar1 Bloom taksonomisi {izerinde ¢ali-
sarak yenilenmis Bloom taksonomisini (YBT) ortaya ¢ikarmiglardir (Tiizel, Yilmaz & Bal, 2013). Bloom’un yap-
t181 taksonomi yapisal olarak tek boyutludur ancak YBT bilgi birikimi boyutu ve biligsel siire¢ boyutu olmak tizere
iki boyutludur (Forehand, 2005). YBT nin iki boyutu birbiriyle iligkilidir. Bilgi boyutu, orijinal taksonomide bilgi
basamagi ve alt basamaklarina karsilik gelmektedir. Biligsel siire¢ boyutu ise orijinal taksonomideki 6 temel kate-
goriye benzetilmektedir (Tutkun, 2012). Bilgi boyutu bilissel siire¢ boyutunun temelini destekleyecek ve kolaydan
zora dogru olacak sekilde diizenlenmistir. Bilissel siire¢ becerilerini yerine getirmeye destek olacak bilgi birikimi
olarak bilgiye yeni anlam katmiglardir. YBT de bilgi boyutu, olgusal bilgi, kavramsal bilgi, islemsel bilgi ve ist-
biligsel bilgi olmak iizere 4 basamaktan olusmaktadir (Anderson, 2005). YBT nin biligsel siire¢ boyutu ise alti
basamaktan olusmaktadir. Hatirlama, anlama ve uygulama basamaklari, alt diizey bilissel alan basamaklarini, ana-
liz, degerlendirme ve yaratma basamaklari, iist diizey biligsel alan basamaklarini olugturmaktadir (Anderson vd.,
2010).

Tolan (2011) galismasinda, merkezi olarak yapilan SBS’de sorulan fen ve teknoloji sorularinin, 2006 FBOP na
uygunlugunu incelemistir. Giiven (2014) ¢alismasinda, 2006 yil1 FBOP, fen ve teknoloji ders kitabinda yer alan
sorulart YBT ye gore simflandirmistir. Inci (2014) arastirmasinda, 2013-2014 egitim ve gretim yili TEOG Fen
Bilimleri sorularmi 6gretim programlarina gore; Zorluoglu, Kizilaslan ve Sozbilir (2016) ¢alismalarinda, 2013
yilinda yayinlanmis olan Kimya dersi 6gretim programi kazanimlarint YBT ye gore; Zorluoglu, Sahintiirk ve Bag-
riyanik (2017) galismalarinda, 2013 FBOP’nda yer alan kazanimlar1 YBT ye gére; Cangiiven, Oz, Binzet ve Avci
(2017) aragtirmalarinda, MEB 2017 Fen Bilimleri Taslak Programin1 YBT ’ye gore; Eke (2018) ¢alismasinda, 2018
yilinda uygulanmaya baslayan Fizik dersi 6gretim programi kazanimlarin1 YBT ye gore; Taskin, Aksoy ve Dag-
demir (2019) ¢aligmalarinda, LGS 2019 Fen Bilimleri sorularmi 2018 FBOP’na ve YBT ye gore; Akyiirek (2019)
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calismasinda, 2016-2017 egitim ve 6gretim yilinda yapilan TEOG simavlarinin ve 2018 yilinda yapilan LGS’nin
Fen Bilimleri sorularint FBOP na ve YBT ye gore incelemistir. Aslan (2005) ¢aligmasinda TIMSS Fen Bilimleri
basarilar1 bakimindan farkli olan Tiirkiye ve Singapur iilkelerinin Fen bilgisi 6gretim programlarini karsilastirmisg-
tir. Bayraktar (2010) ¢alismasinda, TIMSS 2007 verilerini kullanarak fen basarisini etkileyen faktorleri aragtirmis-
tir. Abazoglu vd. (2014) ¢alismalarinda, TIMSS 2011 verilerini kullanarak 8. sinif 6grencilerinin bagarilarini etki-
leyen degiskenleri tespit etmislerdir. Yetisir (2014) ¢alismasinda, 8. sinif 6grencilerinin fen basarisi ile simf dii-
zeyleri arasindaki iligkiyi incelemistir.

Ozgiin Koca ve Sen (2002), Tiirkiye nin TIMSS galismalarinda hangi konumda oldugunu tespit etmek ama-
ctyla betimsel bir ¢alisma yapmuslardir. TIMSS 1999 sonuglarindan faydalanarak Tiirkiye ve diger katilimci tilke-
lerin verilerini karsilagtirmislardir. TIMSS 1999°da ilk {i¢ iilke arasinda yer alan Cin ve Singapur’da matematik ve
fen miifredatlarim, 6grencilerin matematik ve fen derslerine karsi tutumlarimi degerlendirmislerdir. Arastirma so-
nucunda Tiirk 6grencilerin ders disinda matematik ve fenle ilgili ¢alismalara katilmasinin 1 saatten az oldugunu
tespit etmislerdir. Papanastasiou ve Zembylas (2004) tarafindan yapilan ¢alismada TIMSS verilerini kullanarak
ogrencilerin Fen’e kars1 tutumlarint yerel olarak etkileyen faktdrlerin ortaya konmasi amaglanmistir. Arastirmada
iilkelerin karakteristik egitim sistemlerine gore fen basarisi ve Fen’e yonelik tutumlarin birbirleri iizerinde farkli
etkilerinin oldugu sonucuna ulasilmistir. Arastirma sonucunda Avusturalya, ABD ve Giiney Kibris 6grencilerinin
Fen’e yonelik tutumlart ve TIMSS Fen Bilimleri basarisi arasinda negatif bir iligski bulundugu tespit edilmistir.

Bu calismada, Uluslararast Egitimsel Basariy1 Degerlendirme Birligi (IEA) tarafindan iiye iilkelere yapilan
Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi (TIMSS) Fen Bilimleri sorularindan kullanimina izin veri-
lenler FBOP’larina gore incelenmistir. Calisma, Olgme, Degerlendirme ve Sinav Hizmetleri Miidiirliigii'nden izin
alinarak ulasilan 2015 ve 2019 TIMSS Fen Bilimleri sorulari ile sinirlidir. Aragtirmada incelenecek sinavlar, ardi-
stk olan sinavlardan belirlenmistir. 2015 TIMSS uygulamasi sirasinda 2013 FBOP, 2019 LGS ve 2019 TIMSS
uygulamasinda 2018 FBOP kullamlmasi sebebiyle sinav sorulari, sinav déneminde kullanilan FBOP’larma gére
incelenmistir. 2015 TIMSS fen bilimleri sorularinin 2013 FBOP simif seviyelerine gore dagilimi, 2019 TIMSS Fen
Bilimleri sorularmin 2018 FBOP sinif seviyelerine gore dagilimi, 2015 TIMSS Fen Bilimleri soru sayilarimn YBT
basamaklarma ve 2013 FBOP sinif seviyelerine gore dagilimi, 2019 TIMSS Fen Bilimleri soru sayilarinin YBT
basamaklarma ve 2018 FBOP sinif seviyelerine gére dagilimi, 2015 TIMSS Fen Bilimleri soru kazanimlari 2013
FBOP 5, 6, 7 ve 8. smif iinitelerine gore dagilimi ve 2019 TIMSS Fen Bilimleri soru kazanimlar1 2018 FBOP 5,
6, 7 ve 8. siif iinitelerine gore dagilimi incelenmistir.

2. Yontem

Bu ¢alismanin Etik Kurul Onay1, 02.12.2020 tarih ve 02.12.2020-E.129783 nolu karar ile Gazi Universitesi
Etik Kurul Koordinatorligii’nden alinmistir.

2.1. Arastirma modeli

Aragtirmada nitel arastirma yontemlerinden birisi olan dokiiman inceleme yontemi kullanilmistir. Dokiiman
analizi, arastirilmasi planlanan is hakkinda bilgi veren yazili kaynaklarin incelenmesi anlamina gelmektedir (Y1l-
dinm & Simsek, 2013).

Arastirmada 2015 ve 2019 TIMSS smavlarinda yalnizca incelenmesine Milli Egitim Bakanliginca izin verilen
fen bilimleri sorulart incelenmistir. Bu kapsamda arastirmada incelenmesine izin verilen 2015 TIMSS’ten 84 Fen
Bilimleri sorusu ve 2019 TIMSS’ten 20 Fen Bilimleri sorusu olmak {izere toplam 104 TIMSS Fen Bilimleri sorusu
incelenmistir. Incelenen toplam 104 Fen Bilimleri sorusunun tamami1 FBOP’lara gore incelenmistir. Tiirkiye’de,
2015 TIMSS smavlari yapildigi donemde 2013 FBOP kullanilmasi sebebiyle, 2015 TIMSS Fen Bilimleri sorulari
2013 FBOP’na gore incelenmistir. 2019 TIMSS sinavlar yapildigi dénemde Tiirkiye’de 2018 FBOP kullamlmast
sebebiyle, 2019 TIMSS Fen Bilimleri sorular1 2018 FBOP’na gére incelenmistir.

2.2. Veri toplanmasi

Arastirmaya ait veriler dokiiman inceleme yoluyla toplanmistir. TIMSS Fen Bilimleri sorulari i¢in, Milli Egi-
tim Bakanhgi Olgme, Degerlendirme ve Smav Hizmetleri Genel Miidiirliigii’'nden izin ve bilgi alinarak, IEA nin
resmi internet adresinden mail yoluyla baglant1 kurulmus, 2015 TIMSS’ten 84, 2019 TIMSS’ten 20 olmak iizere
toplam 104 TIMSS Fen Bilimleri sorusuna ulasilmistir. Ancak alinan izin, TIMSS Fen Bilimleri sorularinin ince-
lenmesine yonelik verildiginden, sorularin tigiincii kisilerle paylasilmasinin yasak oldugu belirtilmistir. Fen Bilim-
leri Ogretim Programlarina Milli Egitim Bakanlig1 Talim Terbiye Kurulu Bagkanligi’nin internet adresinden eri-
sim saglanmistir.
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2.3. Verilerin analizi

Aragtirmada elde edilen veriler betimsel analiz ile ¢oziimlenmistir. Betimsel analizde amag toplanan verileri
aciklayabilen iligkilere ulagmaktir (Yildirim & Simsek, 2013). Betimsel analiz ¢esitli sekillerde toplanmig verilerin
onceden belirlenmis temalara gore yorumlanmasini igeren nitel veri analiz tiiriidiir (Yildirmm & Simsek, 2013).
Tiirkiye’de 2018 yilinda FBOP giincellendigi i¢in 2018 ve 2019 yillarinda uygulanan FBOP programinin farklilik
gostermektedir. LGS 2018 ve 2019 yillarinda 8. sinif iinite adlan ve igerikleri uygulanan FBOP’larinin farkl ol-
masindan kaynaklanmaktadir. LGS 2018 smavi yapildiginda Tiirkiye’de 2013 FBOP kullanilmasi sebebiyle 2018
LGS Fen Bilimleri sorulari, 2013 FBOP 8. sinif iinitelerine gére siniflandirilmistir. LGS 2019 yapildiginda Tiir-
kiye’de 2018 FBOP kullamlmasi sebebiyle 2019 LGS Fen Bilimleri sorulari, 2018 FBOP 8. simif {initelerine gére
siflandirilmustir. TIMSS 2015 smavi yapildiginda, Tiirkiye’de 2013 FBOP kullamldigindan, TIMSS 2015 Fen
Bilimleri sorulari, 2013 FBOP’na gore incelenmistir. TIMSS 2019 sinavi yapildiginda, Tiirkiye’de 2018 FBOP
kullanildigindan, TIMSS 2019 Fen Bilimleri sorulari, 2018 FBOP’na gore incelenmistir.

TIMSS 2015 smavinda ¢ikan 84 Fen Bilimleri sorusu 2013 FBOP’na gore, TIMSS 2019 smavinda ¢ikan 20
Fen Bilimleri sorusu 2018 FBOP’na gore incelenmistir. Incelenen sorularin FBOP nda yer aldig1 sinif seviyeleri
tespit edilmistir. Baz1 sorularm ise FBOP’nda yer almadig tespit edilmistir. incelenen TIMSS Fen Bilimleri soru-
larmin kazamimlarmin FBOP’nda yer alan sif seviyelerine gore dagiliminin frekans (f) ve yiizdesi (%) ile
FBOP’nda bulunmayan kazanim igeren sorularin, frekans (f) ve yiizdesini (%) gosteren matris ile gdsterilmistir.
Aragtirmada, 2015 ve 2019 yillarinda TIMSS sinavinda ¢ikan incelenmesine izin verilen, 104 Fen Bilimleri sorusu
incelenmis, TIMSS’te yer alan Fen Bilimleri sorularinin agirlikli olarak hangi iinitelerden ¢iktig1 tespit edilmistir.
Unite isimleri ve sinif seviyeleri FBOP’larina gore belirlenmistir.

3. Bulgular

Incelenen TIMSS sinavlarinda, ortaokul siif seviyelerinin tamamindan soru soruldugu ve FBOP’nda bulun-
mayan kazammlan i¢eren sorularin bulundugu belirlenmistir (Tablo 1). FBOP’nda yer almayan yani Tiirk 6gren-
cilerin, Fen Bilimleri dersinde islemedigi kazanimi igeren sorularin sayis1 Tablo 1’de FBOP kazanimi dis1 seklinde
belirtilmistir.

Tablo 1. 2015 TIMSS Fen Bilimleri sorularinm 2013 FBOP, 2019 TIMSS Fen Bilimleri sorularmin 2018
FBOP sinif seviyelerine gore dagilimi

2013 FBOP 2018 FBOP

TIMSS 2015 TIMSS 2019
Simif seviyeleri f % f %
4. Sif 1 1,19 - -
5. Simf 13 15,47 2 10
6. Simf 25 29,75 6 30
7. Simf 18 21,42 2 10
8. Simf 24 28,56 8 40
Kazanimi dis1 soru sayisi 3 3,57 2 10
Toplam 84 100 20 100

TIMSS 2015°te 8. sinif dgrencilerine sorulan 84 fen bilimleri sorusunun %28,56’s1 2013 FBOP’nda 8. simifta
yer almaktadir. TIMSS 2015’te sorularin % 68’lik kisminin 6grencilerin daha 6nceki yillarda isledigi kazanimlarla
ilgili oldugu ve % 3’liik kismin ise 2013 FBOP kazanim dis1 oldugu yani 2013 FBOP’nda yer almayan kazanimlar
icerdigi belirlenmistir. TIMSS 2015 fen bilimleri sorular1, 2013 FBOP’na gore incelendiginde en fazla sorunun 6.
simif kazanimlarina ait oldugu tespit edilmistir (Tablo 1). TIMSS 2019 yil1 Fen Bilimleri sorulari, 2018 FBOP na
gore incelenmistir. Fen Bilimleri sorularinin sinif seviyeleri 2018 FBOP’na gore tespit edilerek Tablo1’de veril-
mistir. TIMSS 2019°da yer alan 20 Fen Bilimleri sorusu 2018 FBOP’na gére incelendiginde, sorularin %40’min
8. sinif kazanimlarina ait oldugu, % 10’unun 2018 FBOP kazanim dis1 oldugu ve % 50’sinin daha nceki yillara
ait kazanimlardan oldugu tespit edilmistir. TIMSS 2019 yili Fen Bilimleri sorulari, 2018 FBOP’na gore incelen-
diginde en fazla sorunun 8. simf kazanimlarina ait oldugu tespit edilmistir. Arastirmada incelenen, TIMSS 2015
Fen Bilimleri sorularmin, YBT nin biligsel siire¢ boyutu ve 2013 FBOP sinif seviyelerine gére dagilimi tespit
edilmistir. incelenen TIMSS 2015 sorularinda, 2013 FBOP’nda yer almayan kazanimlar igeren sorularin oldugu
tespit edilmistir. 2013 FBOP’nda yer almayan kazanim igeren sorularin sayis1 2013 FBOP kazamm dis1 soru say1st
kisminda belirtilmistir (Tablo 2).
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Tablo 2. TIMSS 2015 ve TIMSS 2019 Fen Bilimleri soru sayilarimin FBOP sinif seviyelerine gére dagilimi

TIMSS 2015 TIMSS 2019
Simf Seviyeleri B Simf Seviyeleri B

LE LE LE L; LE l3013 FB(?P LE L; LE LE l3018 FB(?P

=) =) =) =) £ kazanim dis1 =) =) =) £ kazanim dis1

VBT Basamaklan A G 2 A G Guaw 2 B %P8 i

<t v O o~ [eo] wv O ~ o0

.. . Hatirlama 0 5 3 3 5 0 0 1 1 1 0
ﬁ;;g“:lzﬁ bbz_ Anlama 0 6 18 11 13 2 0 4 1 6 1
o an Uygulama 0 2 3 3 4 0 2 1 0 1 1
Toplam 0 13 24 17 22 2 2 6 2 8 2
Ust diizey bi- Anz}liz . 0 0 0 0 2 1 0 0 0 0 0
ligsel alan ba- Degerlendirme 1 0 0 1 0 0 0 0 0 0 0
Yaratma 0 0 1 0 0 0 0 0 0 0 0
samaklar Toplam 1 0 1 1 2 1 0 0 0 0 0
Toplam 1 13 25 18 24 3 2 6 2 8 2

Tablo 3. 2015 TIMSS sinavinda, 2013 FBOP'na Gore 4., 5., 6., 7. ve 8. Simf kazanimu iceren sorularn iinitelere
gore dagilimi

) 4. Simf TIMSS 2015 5. Simf TIMSS 2015
Unite No /Ad1 (Kazanim Say1s1) f % Unite No /Ad1 (Kazanim Say1s1) f %
1 zgl)lcudumuzun Bilmecesini Cozelim 0 0 1 Xl;;udumuzun Bilmecesini Cozelim ’ 15,38
2 Kuvvetin Etkileri (4) 1 100 2 Kuvvetin Biiyiikliigiiniin Olgiilmesi (2) 1 7,69
3 Maddeyi Taniyalim (11) 0 0 3 Maddenin Degisimi (6) 2 15,38
Gegmisten Giliniimiize Aydinlatma - .
4 ve Ses Teknolojileri (12) 0 0 4 Is1gm ve Sesin Yayilmasi (7) 2 15,38
5 Mikroskobik Canlilar ve Cevremiz 0 0 5 Canlilar Diinyasini Gezelim ve 5 38.45
@) Tantyalim (3)
6 Basit Elektrik Devreleri (3) 0 0 6 éa)samlmlzm Vazgegilmezi: Elektrik 0 0
7  Diinyamizin Hareketleri (1) 0 0 7 Yerkabugunun Gizemi (10) 1 7,69
Toplam (46) 1 100 Toplam (44) 13 100
6. Simf TIMSS 2015 7. Simf TIMSS 2015
Unite No /Ad1 (Kazanim Sayis1) f % Unite No /Ad1 (Kazanim Sayis1) f %
1 Viicudumuzdaki Sistemler (14) 3 12 1 Viicudumuzdaki Sistemler (16) 1 5,55
2 Kuvvet ve Hareket (6) 2 8 2 Kuvvet ve Enerji (9) 5 27,75
3 Maddenin Tanecikli Yapisi (7) 9 36 3 Maddenin Yapis ve Ozellikleri (22) 4 22,20
4 Tsik ve Ses (5) 1 4 4 Aynalarda Yansima ve Is1gin Sogrul- 5 11,10
mast (6)
Bitki ve Hayvanlarda Ureme, . cl
5 Bilyiime ve Gelisme (4) 3 12 5 Insan ve Cevre lliskileri (4) 5 27,75
6 Madde ve Is1 (7) 5 20 6  Elektrik Enerjisi (12) 1 5,55
7  Elektrigin lletimi (5) 1 4 7  Giines Sistemi ve Otesi (9) 0 0
] Diinyamiz, Ay ve Yasam 1 4
Kaynagimiz Giines (4)
Toplam (52) 25 100 Toplam (78) 18 100
) 8. Sif TIMSS 2015
Unite No /Ad: (Kazanim Says1) f %
Insanda Ureme, Biiylime ve Gelisme
1 (13) 0 0
2 Basit Makineler (3) 2 8,32
3 Maddenin Yapisi ve Ozellikleri (16) 4 16,64
4 IsikveSes(6) 1 4,16
5 Canlilar ve Enerji Iliskileri (11) 6 24,96
6  Maddenin Halleri ve Is1 (7) 3 12,48
7  Yasamimizdaki Elektrik (6) 0 0
8  Deprem ve Hava Olaylar (16) 6 24,96
Toplam (78) 24 100

TIMSS 2015 Fen Bilimleri sorularimin YBT ve sinif seviyelerine gore dagilimi incelendiginde, 5. sinif kaza-
nimu igeren 13 sorunun tamaminin alt diizey bilissel alan sorusu oldugu belirlenmistir. Incelenen sorulardan, 6.
sinif kazanim igeren 24 sorunun alt diizey bilissel alan basamagi sorusu, 1 sorunun iist diizey biligsel alan sorusu
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oldugu tespit edilmistir. TIMSS 2015 Fen Bilimleri sorularinin 7. siif kazanimi i¢ceren 18 tanesi incelendiginde,
17 tanesinin alt diizey bilissel alan sorusu, 1 tanesinin iist diizey bilissel alan sorusu oldugu tespit edilmistir. incelen
sorularin 8. sinif kazanimi igeren 24 tanesinden, 22’sinin alt diizey bilissel alan, 2’sinin iist diizey biligsel alan
sorusu oldugu belirlenmistir.

TIMSS 2015°te 2013 FBOP’nda yer almayan 3 sorunun, 2’sinin alt diizey bilissel alan, 1’inin iist diizey biligsel
alan sorusu oldugu tespit edilmistir (Tablo2).. Incelenen TIMSS 2019 sorularinda, 2018 FBOP’nda yer almayan
kazanmmlar igeren sorularin oldugu tespit edilmistir. Incelenen sorularin YBT ve sinif seviyelerine gére dagilimi
incelendiginde, 5. sinif kazanmimi igeren 2 sorunun, 6. siif kazanimi igeren 6 sorunun, 7. sinif kazanimi igeren 2
sorunun ve 8. sinif kazanimi igeren § sorusunun alt diizey biligsel alan sorusu oldugu tespit edilmistir.

TIMSS 2015 smnavinda 8. sinif dgrencilerine yoneltilen sorulardan yalniz 1 sorunun 4. sif sorusu oldugu
tespit edilmistir. 2013 FBOP’na gore 1 sorunun “Kuvvetin Etkileri” {initesinden oldugu saptanmustir. TIMSS 2015
Fen Bilimleri sorulari incelendiginde, 2013 FBOP’na gére 5. sinif kazanimlari igeren sorularin da 8. simf 6gren-
cilerine yoneltildigi tespit edilmistir (Tablo 3). TIMSS 2015’te 2013 FBOP’ na gore 5. simf kazanimi igeren 13
soru bulundugu tespit edilmistir. 5. sinif sorularinin en fazla 5. {inite olan “Canlilar Diinyasin1 Gezelim ve Tani-
yalim” iinitesinden ¢iktig1 belirlenmistir. 6. iinite olan “Yasamimizin Vazgecilmezi: Elektrik” {initesinden soru
olmadig1 tespit edilmistir. TIMSS 2015 Fen Bilimleri sorulari incelendiginde, 2013 FBOP’na gore 6. sinif kaza-
nimlart igeren sorularin da 8. sinif 6grencilerine yoneltildigi tespit edilmistir (Tablo 3). TIMSS 2015°te 2013
FBOP’na gore 6. sif kazanimi igeren 25 soru bulundugu tespit edilmistir. 6. sinif sorularmin en fazla 3. {inite
olan “Maddenin Tanecikli Yapis1” linitesinden ¢iktig1 belirlenmistir. 6. sinif {initelerinin tamamindan soru TIMSS
2015 sinavinda soru soruldugu belirlenmistir. TIMSS 2015 Fen Bilimleri sorular1 incelendiginde, 2013 FBOP na
gore 7. simf kazammlari igeren sorularin da 8. sinif 6grencilerine yoneltildigi tespit edilmistir (Tablo 3).

TIMSS 2015°te 2013 FBOP’na gére 7. simf kazanimu igeren 18 soru bulundugu tespit edilmistir. 7. sinif soru-
larmin en fazla, 3. {inite “Kuvvet ve Enerji” ve 5. iinite “Insan ve Cevre iliskileri” {initelerinden ¢iktig1 belirlen-
mistir. 7. stmf 7. {inite “Giines Sistemi ve Otesi” {initesinden TIMSS 2015 sinavinda soru sorulmadig1 belirlenmis-
tir. TIMSS 2015 Fen Bilimleri sorulari incelendiginde, 2013 FBOP’na gére 8. sinif kazanimi igeren 24 soru oldugu
tespit edilmistir (Tablo 3). TIMSS 2015°te 2013 FBOP’na gére 8. simif kazanimui igeren 24 sorunun en fazla, 5.
iinite “Canlilar ve Enerji ligkileri” ve 8. {inite “Deprem ve Hava Olaylar1” iinitelerinden ¢iktig1 belirlenmistir. 8.
sinif 7. {inite “Yasamimizdaki Elektrik” {initesinden TIMSS 2015 smavinda soru sorulmadig belirlenmistir.

Tablo 4. 2019 TIMSS smavinda, 2018 FBOP Gére 5., 6., 7., ve 8. Siuf kazanimi iceren Fen Bilimleri sorula-
rinin tinitelere goére dagilimi

5. Simf TIMSS 2019 6. Simf TIMSS 2019
Unite No /Ad1 (Kazanim Sayist) f %  Unite No /Ad1 (Kazanim Sayi1s1) f %
1 Giines, Diinya ve Ay (7) 0 0 1 Giines Sistemi ve Tutulmalar (5) 0 0
2 Canlilar Diinyasi (1) 0 0 2 Viicudumuzdaki Sistemler (11) 0 0
3 Kuvvetin Olgiilmesi ve Siirtinme (5) 0 0 3 Kuvvet ve Hareket (5) 1 16,66
4  Madde ve Degisim (6) 2 100 4 Madde ve Is1 (13) 4 66,66
5 Isigmm Yayilmasi (6) 0 0 5 Ses ve Ozellikleri (9) 1 16,66
6 Insan ve Cevre (8) 0 0 6 Viicudumuzdaki Sistemler ve Sagligi (11) 0 0
7  Elektrik Devre Elemanlar1 (3) 0 0 7 Elektrigin Tletimi (5) 0 0
Toplam (36) 2 100 Toplam (59) 6 100
7. Simf TIMSS 2019 8. Simf TIMSS 2019
Unite No /Ad1 (Kazanim Sayist) f %  Unite No /Ad1 (Kazanim Sayis1) f %
1 Giines Sistemi ve Otesi (10) 1 50 1 Mevsimler ve Iklim (3) 2 25
2 Hiicre ve Boliinmeler (8) 1 50 2 DNA ve Genetik Kod (13) 1 12,5
3 Kuvvet ve Enerji (8) 0 0 3 Basmg (3) 0 0
4  Saf Madde ve Karigimlar (16) 0 0 4 Madde ve Endiistri (17) 2 25
5 Isign Madde ile Etkilesimi (12) 0 0 5 Basit Makineler (2) 0 0
6 Canlilarda Ureme, Biiyiime ve Ge- 0 0 6 Enerji Doniistimleri ve Cevre Bilimi (12) 2 25
lisme (7)
7  Elektrik Devreleri (6) 0 0 7  Elektrik Enerjisi ve Elektrik Yiikleri (11) 1 12,5
Toplam (67) 2 100 Toplam (61) 8 100

TIMSS 2019°da 2 sorunun, 2018 FBOP’na gére 5. simif kazanimlarina ait oldugu tespit edilmistir. 5. simf
sorularinin sadece, 4. {inite olan “Madde ve degisim” linitesinden oldugu saptanmistir (Tablo 4).
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6. snif diizeyinde “Giines Sistemi ve Tutulmalar” tinitesinden TIMSS 2019°da soru sorulmadigi, en fazla so-
runun “Madde ve Is1” iinitesinden oldugu tespit edilmistir. TIMSS 2019 Fen Bilimleri 6. sinif kazanimi1 igeren
sorularin agirlikli olarak 4. iiniteden soruldugu tespit edilmistir. TIMSS 2019 Fen Bilimleri sorular1 2018 FBOP na
gore incelendiginde 7. siif kazanimlar igeren sorularin da 8. sinif 6grencilerine yoneltildigi tespit edilmistir.
TIMSS 2019 Fen Bilimleri sorularmin 2’sinin, 2018 FBOP’na gore 7. smif kazanimlarina ait oldugu tespit edil-
migtir. TIMSS 2019 Fen Bilimleri sorularinin 7. sinif tinitelere gore dagilimi Tablo 4’da gosterilmistir. TIMSS
2019 Fen Bilimleri sorularinda 7. sinif kazanimi igeren sorularin, “Giines sistemi ve Otesi” ve “Hiicreler ve Bo-
liinmeler” iinitesinden soruldugu tespit edilmistir. TIMSS 2019 Fen Bilimleri sorulart 2018 FBOP na gére ince-
lendiginde, 8 sorunun 8. siif kazanimi igerdigi tespit edilmistir (Tablo 4). Incelenen sorularin {initelere gére da-
gilim1 Tablo4’de gosterilmistir. TIMSS 2019 Fen Bilimleri 8. sinif kazanimi igeren 8 sorusu incelendiginde, 3.
iinite “Basing” ve 5. linite “Basit Makineler’den soru sorulmadig belirlenmistir (Tablo 4).

4. Sonug ve tartisma

Bu aragtirma kapsaminda Uluslararasi Egitimsel Basarry1 Degerlendirme Birligi (IEA) tarafindan iiye tilkelere
yapilan Uluslararas1t Matematik ve Fen Egilimleri Arastirmasi (TIMSS) Fen Bilimleri sorularindan kullanimina
izin verilenler Fen Bilgisi Egitimi Fen Bilimleri Dersi Ogretim Programlarina gére incelenmistir.

Tiirkiye’de 2003 yilindan itibaren uygulanan egitim programlarinin uluslararasi yapilan ¢alismalarla en uyumlu
programlardan biri oldugu tespit edilmistir (Yiicel & Karadag, 2016). Bu arastirma sonuglariyla, Yiicel ve Karadag
(2016) arastirma sonuglar1 paralellik gostermektedir. TIMSS sonuglari degerlendirildiginde basariya etki eden pek
¢ok neden oldugu ortaya ¢ikmistir. Basar1 sadece testlerle dlgiilerek bir sonuca ulasilan yapiya sahip degildir. Ba-
sartya etki eden tiim faktorlerin incelenerek etkilerinin ortaya konmasi bir ihtiyactir. Bu sebeple uluslararasi veriler
ortaya koyan uygulamalar, izlenen egitim politikas1 ve egitim niteligin gelistirilmesinde 6nemli yer tutmaktadir
(Ker, 2016). Tiirkiye’nin katildig uluslararasi ¢alismalarda diger iilkelere nispeten daha az basarili olunmasinin
sebepleri arastirma alani olusturmaktadir. Giiniimiize kadar yapilan pek ¢ok aragtirmada ¢oziilmesi gereken sorun-
lar aragtirmacilar tarafindan belirtilmistir (Sarier, 2020). TIMSS 2015 uygulamasina 8. sinif diizeyinde 39 iilke
katilmistir. Tiirkiye 8. siuif diizeyinde 238 okuldan 1187893 6grenci ile katilim saglamistir (MEB, 2016). Tiirkiye
TIMSS 2019 uygulamasina 8. sinif diizeyinde 181 okul, 4077 6grenciyle katilim saglamistir. TIMSS 2019 uygu-
lamasina 8. smif diizeyinde 39 iilke katilim gostermistir. Tiirkiye 8. sinif diizeyinde 39 iilke arasinda 515 ortalama
fen puaniyla 15. Olmustur. En basarili olan iilke 608 puanla Singapur olmustur. Ayrica 2019 yilinda ilk defa
TIMSS déngiisiinde 6lgek orta noktasinmn anlaml olarak iistiinde bulunan iilkelerden biri olmustur. ileri yeterlik
diizeyine ulasan 6grencilerin sayis1 %13 tiir. Bu kategoride yapilan siralamada tilkemiz 9. Sirada bulunmaktadir.
Ogrencilerin %12’si ise fen yeterlik diizeyine ulasamamustir (MEB, 2020).

TIMSS dongiilerinde Tiirkiye, 8. simf fen basarisinda dnemli bir artis s6z konusudur. 11k kez bu diizeyde 1999
yilinda katildiginda 433 olan ortalama puanini, 2019 yilinda 515’e ¢ikarttig1 agiklanmistir. Son iki uygulama ara-
sinda 22 puanlik bir artis oldugu belirtilmistir. TIMSS 8. sinif diizeyinde anlamli sekilde artan basar1 6grencilerin
ileri yeterlik seviyelerine ulasma oranlarina da etkiledigi belirtilmistir. Ogrenci ileri yeterlik seviyesi, 2011 ve
2015 yillarinda %8 iken, 2019 yilinda bu oran %13’e yilikselmistir. Tiirkiye’de 6grenme alanlarina gore analiz
yapildiginda Fizik ve Kimya alanlarinda ortalamanin yiiksek oldugu, Biyoloji ve Yer Bilimleri alaninda ise orta-
lamanin daha diisiik oldugu belirtilmistir. Biligsel alanlarda yapilan inceleme sonucunda ise bilme alaninda sorulan
sorularda basarinn, akil yiiritme alanindaki sorulan sorulara gore diisiik oldugu tespit edilmistir. Ttirkiye, TIMSS
2019’da 6nemli 6l¢iide bir basari artis1 kaydetmistir. Bu basarida dgrencilerin alt yeterlik seviyedeki 6grencilerin
oranindaki artigin da katkis1 bulunmaktadir. Dolayisiyla Tiirkiye 8. smif basarisinda olan bu artig tiim yeterlik
seviyelerine yansimaktadir (MEB, 2020). Uluslararas1 ve merkezi siavlarla d6grenciler ve 6gretim programlari
devamh olarak sinanmaktadir. Tiirkiye’de kullanilan FBOP ile egitim alan &grenciler, merkezi ve uluslararast si-
navlara girmektedirler. Ogrencilerin iist diizey beceriler isteyen sorular1 ¢ozebilmeleri, iist diizey diisiinebilmeleri
ve fen okuryazar birey olmalar1 ¢agin gerekliligi haline gelmistir. Uluslararasi yapilan smavlar ve merkezi olan
siavlarin igerik ve biligsel boyutlarinin benzerlik ve farkliliklariin ortaya konmasi, giincelleme ve degisikliklerin
bu ¢alismalara gore diizenlenmesi gerekmektedir. Tiirkiye’nin, hizla gelisen ve degisen diinyaya yetismesi egitime
onem verilmesiyle miimkiin olmaktadir. Uluslararasi yapilan sinavlarin sonuglari, Tiirkiye’nin egitim ve 6gretimi-
nin diger tlkeler arasindaki durumunu gérme imkani sunmaktadir.

Bu arastirmada 8. simf 6grencilerinin girdigi 2015 TIMSS’te Fen Bilimleri sorularinin % 15’inin 5. sinif ka-
zanimi, %29’unun 6. siif kazanimi, %21’inin 7. smif kazanimt ve %28’inin 8. sinif kazanimi igerdigi belirlen-
mistir. Arastirmada incelenen sorularin, %3’liik kisminin, 6grencilere verilmemis kazanimlar igerdigi tespit edil-
mistir.
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Aragtirmada TIMSS 2019 sinavindaki Fen Bilimleri sorular1 2018 FBOP’na gére incelenerek gruplandirilmis-
tir. Incelenen sorularin, % 10’unun 5. siif kazanimi, % 30’unun 6. smif kazanimi, % 10’unun 7. siif kazanim
ve % 40’min 8. sinif kazanimi icerdigi tespit edilmistir. Arastirmada incelenen sorularin % 10’unun 2018
FBOP’nda bulunmadig1 sonucuna ulagiimistir. TIMSS 2019 Fen Bilimleri sorulari, 2018 FBOP smif seviyelerine
gore incelendiginde agirligin 8. sinif kazanimlarinda oldugu tespit edilmistir (Tablo 1). Ancak 6nceki yillarda
verilen kazanimlarin 8. sinif 6grencilerine yoneltilmesinin basarty1 olumsuz etkiledigi diisiiniilmektedir.

TIMSS 2015 Fen Bilimleri sorularinin tiim sinif seviyelerinde agirlikl olarak alt diizey beceriler isteyen sorular
oldugu tespit edilmistir (Tablo 2). incelenen TIMSS 2019 Fen Bilimleri sorularinda iist diizey beceri isteyen soru-
lara rastlanmamigtir (Tablo 2). Ogrencilere yoneltilen TIMSS sorularinin énceki yillara ait kazanimlari igermesi,
TIMSS basarisini olumsuz olarak etkileyen bir sebep olarak gosterilebilir. Incelenen 2015 TIMSS Fen Bilimleri
sorularinmn 2013 FBOP sinif seviyelerine ve iinitelere gére dagilimi incelenmistir. Ortaokul 5. sinifa ait Yasami-
mizin Vazgecilmezi Elektrik Unitesi’'nden TIMSS 2015’de soru sorulmadig: belirlenmistir. TIMSS 2015°de 5.
simif {initelerinden en fazla Canlilar Diinyasim1 Gezelim ve Tamyalim Unitesinden soru soruldugu saptanmistir
(Tablo 3). TIMSS 2015 smavinda 6. Smuf iinitelerinin tamamindan soru soruldugu tespit edilmistir. TIMSS
2015’de 6. Sinif iinitelerinden en fazla sorunun Maddenin Tanecikli Yapisi tinitesinden oldugu tespit edilmistir
(Tablo 3). Ortaokul 7. simf kazanimi igeren TIMSS 2015 Fen Bilimleri sorularinin en fazla Kuvvet ve Enerji
iinitesinden oldugu belirlenmistir. TIMSS 2015 Fen Bilimleri sorularinda 7. siif Giines sistemi ve Otesi {initesin-
den soru olmadig: tespit edilmistir (Tablo 3). Ortaokul 8. sinif seviyesinde olan TIMSS 2015 Fen Bilimleri sorulari
incelendiginde, insanda, Ureme, Biiyiime ve Gelisme ve Yasanumizdaki Elektrik {initelerinden soru olmadig tes-
pit edilmistir (Tablo 3). TIMSS 2019 Fen Bilimleri sorularindan 5. sinif seviyesinde olan sorularin yalmz Madde
ve Degisim tinitesinden oldugu tespit edilmistir (Tablo 4). TIMSS 2019 Fen Bilimleri sorularindan 6. sinif sevi-
yesinde olan sorularin agirlikli olarak Madde ve Is1 tinitesinden oldugu tespit edilmistir (Tablo 4). TIMSS 2019
Fen Bilimleri sorularindan 7. simf seviyesinde olan sorularin Giines Sistemi ve Otesi ve Hiicreler ve Boliinmeler
iinitelerinden soruldugu belirlenmistir (Tablo 4). TIMSS 2019 Fen Bilimleri sorularindan 8. sinif seviyesinde olan
sorularin Basing ve Basit Makineler {initeleri haricindeki iinitelerden soruldugu belirlenmistir (Tablo 4).

Aslan (2005) ¢alismasinda TIMSS Fen Bilimleri basarilart bakimindan farkli olan Tiirkiye ve Singapur {ilke-
lerinin Fen bilgisi 6gretim programlarim karsilastirmistir. Aragtirmada Tiirkiye’de 2000 yilinda uygulanan FBOP
ile Singapur’da 2001 yilinda uygulanan Fen Bilgisi 6gretim programlarini birgok yoniiyle incelemistir. Arastir-
mada Singapur Fen Bilgisi dersi kazanim sayilarinin, Tiirkiye’de uygulanan FBOP kazanimlari sayisina gore ok
daha az oldugu tespit edilmistir. Tolan (2011) ¢alismasinda, merkezi olarak yapilan SBS’de sorulan fen ve tekno-
loji sorularinin, 2006 FBOP’na uygunlugunu incelemistir. Calismada 2008-2010 yillar1 arasinda yapilan tiim 6,7
ve 8. sinif SBS fen ve teknoloji sorulari kullanilmigtir. Arastirmada SBS’de sorulan sorularin agirlikli olarak alt
diizey biligsel alan basamagi olan bilgi ve kavrama diizeylerinde oldugu, iist diizey bilissel alan olan analiz, sentez
ve degerlendirmeden yeterince soru sorulmadig tespit edilmistir. Ayrica aragtirmada SBS’nin kazanimlart 6lg-
mede yetersiz kaldigi belirlenmistir.

Inci (2014) arastirmasinda, 2013-2014 egitim-6gretim yili TEOG Fen Bilimleri sorularim dgretim programla-
rina gore incelemistir. FBOP’nda 2013 yilinda yapilan kademeli degisiklik sebebiyle 8. smifta, 2013-2014 egitim
ve dgretim yilinda 2004 FBOP uygulanmustir. Arastirmada incelenen kazanimlar 2004 FBOP kazanimlaria gore
incelenmistir. TEOG kazanimlarinin ve TEOG sorularinin alt diizey biligsel alan basamaklarinda daha yogun ol-
dugunu belirtmistir. Aragtirmada, 6gretmenlerin soru sayisini yeterli bulduklari ancak sorularin niteliginin arttiril-
masi gerektigini diisiindiikleri tespit edilmistir. Altun (2016) ¢calismasinda, 2014-2015 yili TEOG Matematik dersi
sorularini, kazanimlar ve YBT basamaklar1 bakimindan incelediginde sorularin, kazanimlarla iliskili oldugunu
ancak yapilandirmact yaklasima uygun olmadigini tespit etmistir. Aragtirmada incelenen Matematik sorularinin,
bir soru haricinde alt diizey bilissel alan sorusu oldugu ve agirlikli olarak uygulama basamagindan soruldugu so-
nucuna ulagsmistir. Zorluoglu, Kizilaslan ve Sozbilir (2016) ¢alismalarinda, 2013 yilinda yayinlanmis olan Kimya
dersi 6gretim programi kazanimlarin1 YBT ye gore incelemislerdir. Arastirmada incelenen kazanimlar bilgi boyu-
tuna gore simflandirildiginda, %25°1 olgusal bilgi, %59’u kavramsal bilgi, %111 islemsel bilgi ve %5’1 iistbilissel
bilgi basamagi oldugu, bilissel siire¢ boyutuna gore siniflandirildiginda %7’si hatirlama basamagi, %67’si anlama
basamagi, %5°1 uygulama basamagi, %20’si analiz basamagi ve %1°i degerlendirme basamag oldugu belirtilmis-
tir. Arastirmada, yaratma basamagina ait Kimya kazanimi olmadig: tespit edilmistir.

Zorluoglu, Sahintiirk ve Bagriyamk (2017) ¢alismalarinda, 2013 FBOP’nda yer alan kazanimlart YBT ye gore
incelemislerdir. incelen 330 kazanimin bilgi boyutunda kavramsal bilgi, biligsel siireg boyutunda ise anlama basa-
maginda yigilmalar oldugunu tespit etmislerdir. Arastirmada, bilgi boyutunda kazanimlarin diizgiin bir dagilim
gostermedigini, biligsel boyutunda ise iist diizey bilissel alandan ¢ok az kazanim bulundugunu belirtmislerdir.
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Cangiiven, Oz, Binzet ve Avci (2017) arastirmalarinda, MEB 2017 Fen Bilimleri Taslak Programmi YBT’ye
gore incelenmiglerdir. Arastirmada kazanimlarin, %8,65’inin hatirlama basamagi, %40,79 unun anlama basamagi,
%16,35’inin uygulama basamagi, %11,65’inin analiz basamagi, %3,95’inin degerlendirme basamag ve
%16,92’sinin yaratma basamaginda oldugunu tespit etmisglerdir. Arastirmada incelenen kazanimlarin, ¢ogunlukla
anlama basamagindan oldugunu, en az kazammin degerlendirme basamagindan oldugunu belirtmislerdir. Eke
(2018) calismasinda, 2018 yilinda uygulanmaya baslayan Fizik dersi 6gretim programi kazanimlarin1 YBT ye gore
incelemistir. Arastirmada inceledigi kazanmimlarin ¢ogunlukla anlama basamaginda oldugunu, degerlendirme ve
yaratma basamaklarindan kazanim bulunmadigini belirtmistir.

Taskin, Aksoy ve Dasdemir (2019) calismalarinda, LGS 2019 Fen Bilimleri sorularim 2018 FBOP’na ve
YBT’ye gore incelemislerdir. Arastirmada 2018 FBOP’da yer alan 8. simif 61 tane kazanimdan, 2019 LGS Fen
Bilimleri sorularinin 21 kazanimi karsiladigini tespit etmislerdir. Arastirma sonunda, YBT ye gore sorularin agir-
likli olarak anlama basamagindan soruldugunu saptamiglardir. Arastirmada anlama basamagindan %55, uygulama
basamagindan %30, analiz basamagindan %10 ve yaratma basamagindan %5 soru soruldugunu belirtmislerdir.
Akyiirek (2019) ¢aligmasinda, 2016-2017 egitim ve dgretim yilinda yapilan TEOG smavlarinin ve 2018 yilinda
yapilan LGS’nin Fen Bilimleri sorularim1 FBOP’na ve YBT ye gore incelemistir. Arastirma sonunda sorularin
FBOP ile ortiistiigiinii belirtmistir. Arastirmada sorularmn, YBT ye gore agirlikli olarak alt diizey bilissel alandan
soruldugunu saptamustir.

Giiven (2014), calismasinda merkezi sinav fen bilimleri sorular1 degerlendirilerek agirlik olarak alt diizey alan
sorulart sorulduguni tespit etmistir. Merkezi sinavlarda alt diizey biligsel alan sorulari sorulmasinin nedeni
FBOP’nda yer alan sorularin alt diizey bilissel alan sorusu olmasindan kaynakli olabilecegi diisiiniilmektedir. Zor-
luoglu vd. (2017) galismalarinda, FBOP kazanimlarimin agirlikli olarak alt diizey biligsel alandan oldugunu tespit
etmislerdir. Bu ¢alismada LGS Fen Bilimleri sorularimin alt diizey basamaklardan olmasi, FBOP kazanimlarinin
alt diizey basamaklardan olusmasindan kaynakli olabilecegi diistiniilmektedir.

Béyiik (2017) tarafindan yapilan aragtirmada, 2015 TIMSS 8. sinif kazanimlarimni, 2013 FBOP’na gére incele-
mistir. i¢erik ve kazamim y&niinden sayica en ¢ok Fizik, en az Kimya 6grenme alani ile benzerlik gosterdigi sonu-
cuna ulagmistir. Benzer sekilde bu arastirmay1 destekleyen Simsek Turfan (2019), calismasinda TIMSS ve FBOP
kazanimlarmin biiyiik 6l¢iide benzedigi sonucuna ulasmistir. Arastirmada, sayica en fazla benzerligi Fizik 6g-
renme alaninda ve en az benzerligi ise Biyoloji 6grenme alaninda tespit etmistir. Uluslararasi yapilan sinavlardan
yola ¢ikarak Tiirkiye’de verilmesi gereken miifredatin ¢ergeve programina yahut kazanimlari 6l¢tim yoluna dair
giincellemeler yapilmaktadir. Tiirk 6grencilerin, uluslararasi yapilan ¢aligmalarda daha basarili olmasi programda
yapilacak olan giincellemelerin dogru ve yerinde olmast ile ilgili olacaktir.

Bu calismada elde edilen veriler kapsaminda, FBOP kazanimlari ile TIMSS déngiisiinde dgrencilerin denk
geldigi smif seviyeleri senkronize olmasi saglanmalidir. Ayrica TIMSS sorularinin igerigi ve soru tipleri ile ilgili
olarak yapilan ¢alismalarin sayisi artirilabilecegi diistiniilmektedir.
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Extended abstract
Purpose

This study examined the International Mathematics and Science Trends Survey (TIMSS) Science questions
made by the International Association for the Evaluation of Educational Achievement (IEA) to member countries
according to their FBOPs. The study is limited to the 2015 and 2019 TIMSS Science questions, accessed with the
permission of the Measurement, Evaluation, and Examination Services Directorate. The exams to be examined in
the research were determined from the consecutive exams. Since 2013 FBOP was used during the 2015 TIMSS
application, 2019 LGS and 2018 FBOP were used in the 2019 TIMSS application, the exam questions were ex-
amined according to the FBOP used in the exam period.

Distribution of 2015 TIMSS Science questions according to 2013 FBOP class levels, 2019 TIMSS Science
questions according to 2018 FBOP class levels, 2015 TIMSS Science questions distribution according to YBT
steps and 2013 FBOP class levels, 2019 TIMSS Science questions according to YBT steps and 2018 The distribu-
tion of FBOP grade levels, the distribution of 2015 TIMSS Science question outcomes according to 2013 FBOP
Sth, 6th, 7th and 8th-grade units, and the distribution of 2019 TIMSS Science question outcomes according to
2018 FBOP 5th, 6th, 7th and 8"-grade units were examined.

Method

The document analysis method, which is one of the qualitative research methods, was used in the research.
Document analysis means the examination of written sources that give information about the work planned to be
investigated (Yildirim & Simsek, 2013).

In the study, the Science questions that were allowed to be examined alone in the 2015 and 2019 TIMSS exams
were examined. In the study, a total of 104 TIMSS Science questions, 84 Science questions from 2015 TIMSS and
20 Science questions from 2019 TIMSS, were examined. All of the 104 Science questions examined were exam-
ined according to their FBOPs. Since 2013 FBOP was used in the period when 2015 TIMSS exams were held in
Turkey, 2015 TIMSS Science questions were examined according to 2013 FBOP. Due to the use of 2018 FBOP
in Turkey at the time of 2019 TIMSS exams, 2019 TIMSS Science questions were examined according to 2018
FBOP.

Results, discussion and recommendations

In this research, in the 2015 TIMSS, which 8th grade students entered, 15% of the Science questions included
5th grade achievement, 29% 6th grade achievement, 21% 7th grade achievement and 28% 8th grade achievement.
determined. It was determined that 3% of the questions examined in the study included the achievements that were
not given to the students (Table 1).

In the research, the Science questions in the TIMSS 2019 exam were examined and grouped according to the
2018 FBOP. It was determined that 10% of the questions examined were 5th grade, 30% 6th grade, 10% 7th grade,
and 40% 8th grade. It was concluded that 10% of the questions examined in the research were not included in the
2018 FBOP. It was determined that the weight was in 8th grade gains when TIMSS 2019 Science questions were
examined according to 2018 FBOP class levels (Table 1). However, it is thought that directing the gains given in
previous years to 8th grade students negatively affect success.

Students and curricula are constantly tested through international and central exams. Students who receive
education with the FBOP used in Turkey take central and international exams. It has become the necessity of the
age for students to be able to solve questions that require high-level skills, to think at a high level, and to be
scientifically literate individuals. It is necessary to reveal the similarities and differences in the content and cogni-
tive dimensions of the international exams and the centralized exams, and the updates and changes should be
arranged according to these studies. Turkey's catching up with the rapidly developing and changing world is pos-
sible by giving importance to education. The results of international exams provide the opportunity to see the
situation of education and training in Turkey among other countries. Based on the international exams, updates
are made regarding the framework program of the curriculum that should be given in Turkey or the way of meas-
uring the achievements. The success of Turkish students in international studies will be related to the correctness
and appropriateness of the updates to be made in the program.

Within the scope of the data obtained in this study, it should be ensured that the FBOP achievements and the
class levels that the students coincide with in the TIMSS cycle should be synchronized. In addition, it is thought
that the number of studies on the content and question types of TIMSS questions can be increased.
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Bu arastirmada uzaktan egitim déneminde, okul miidiirlerinin denetim gérevleri kapsa-
minda ger¢eklestirdikleri uygulama ve denetim siirecine iliskin ¢esitli durumlar ortaya ¢i-
karmak amacuwyla nitel arastirma teknigi kullanimistir. Arastirma olgu bilim (fenomenoloji)
desenine gore tasarlanmistir. Amaglt ornekleme yontemine gore olusturulan, arastirmanin
calisma grubunu 2020-2021 egitim ogretim yihinda Bolu ili Yenicaga ve Dértdivan ilgele-
rinde gorev yapan 12 okul miidiirii olusturmaktadir. Elde edilen veriler betimsel analiz ve
icerik analizi yontemleri ile ¢oziimlenmigtiv. Arastirma bulgularina gore; ¢evrimici ders de-
netimi, 6grencilerin derslere katilimimin kontrol edilmesi ve 6gretmen performansinin de-
gerlendirilmesi amaglariyla yapilmaktadir. Ders disi etkinliklerin denetimi ise genellikle ev-
rak iizerinden yapilmaktadir. Uzaktan egitim doneminde gergeklestirilen denetimin ogret-
menler iizerinde olumsuz etkileri olabilecegi, ancak dogru iletisim ve yaklagimla bu etkilerin
ontine gegilebilecegi belirtilmektedir. Ayrica arastirmada siirece iliskin bazi éneriler de yer
almaktadir.
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This research used a qualitative research technique to reveal various situations related to
the implementation and supervision process carried out by school principals within the
scope of their supervision duties during the distance education period. The research was
designed according to the phenomenology pattern. Created according to the purposive sam-
pling method. The research study group consists of 12 school principals working in Yeni¢aga
and Dértdivan districts of Bolu province in the 2020-2021 academic year. The obtained data
were analyzed by descriptive analysis and content analysis methods. According to the re-
search findings, online course supervision. It was conducted to control students’ class par-
ticipation and evaluate teacher performance. Supervision of extracurricular activities was
generally done on paper. The supervision carried out during the distance education period
may have negative effects on teachers. However, it has been stated that these effects can be
prevented with the right communication and approach. In addition, there are some sugges-
tions regarding the process in the research.

1. Giris

2019 yilinin Aralik ayinda Cin’in Wuhan Eyaletinde ortaya ¢ikan Yeni Koronaviriis Hastaligi (Covid-19) kisa

stirede kiiresel bir hal almistir. Tiirkiye’de ilk vakanin goriildigii 11 Mart 2020 tarihini sonrasi insanlar arasi

*Bu ¢alisma 19-20 Mart 2022 tarihinde gerceklestirilen 12. Uluslararas: Sosyal Beseri ve Egitim Bilimleri Kongresinde Okul
Miidiirlerinin Uzaktan Egitim Doneminde Gerceklestirdigi Denetim Faaliyetleri; Karsilasilan Olumsuzluklar ev Siirece lliskin
Oneriler bashikl sozlii bildivinin genisletilmis halidir.

** Bu ¢alismanmin Etik Kurul Onayi, 29.04.2021 tarih ve 2021/04 toplantisinda Bolu Abant ILzzet Baysal Universitesi Sosyal
Bilimlerde Insan Arastirmalar: Etik Kurulundan alinmigtir: Tiim sorumluluk yazarlara aittir.

Kaynak goster: Memisoglu, S.P. & Giilmez, F.M. (2023). Okul miidiirlerinin uzaktan egitim doneminde gerceklestirdigi de-
netim faaliyetlerine iliskin karsilasilan sorunlar ve siirece iliskin 6neriler. International Journal of Social Sciences and Educa-
tion Research, 9 (2), 127-143. DOI: https://doi.org/10.24289/ijsser.1269665
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etkilesimi azaltarak hastaligin yayilmasini engellemek amaciyla gesitli tedbirler hayata gegirilmeye baslanmistir.
Bu tedbirler kapsaminda 16 Mart 2020 tarihinde yiiz ylize egitime ara verilmis iki haftalik ara tatilin ardindan, 23
Mart tarihinden itibaren egitim 6gretim faaliyetlerine Egitim Bilisim Ag1 (EBA) iizerinden uzaktan egitim olarak
devam edilecegi agiklanmistir (SETAV, 2020). ilerleyen donemlerde EBA sisteminin yani sira kurulan televizyon
kanallar1 ve diger ¢evrimi¢i araglar da uzaktan egitim sistemi i¢erisine dahil edilmistir.

Uzaktan egitimin tarihine bakildiginda ilk olarak 1700°1ii yillarda mektup yoluyla ortaya ¢iktig1, sonralari ders
materyallerinin posta ile 6grencilere gonderilmesi, teknolojik ilerlemeyle radyo- televizyon, nihayetinde internet
ve bilgisayar araciligiryla daha yaygin ve daha elverisli bir hale geldigi goriilmektedir (Ergiiney, 2015). Daha 6n-
celeri ¢ok da 6nem atfedilmeyen uzaktan egitim, Covid-19 salgimyla birlikte 6nemini hatirlatmis, hastaligin hafif
seyrettigi baz1 donemlerde yiiz yiize ve uzaktan egitimin birlikte ger¢eklestirildigi hibrit bir egitim modeli siirdii-
riiliirken, ¢ogu zaman ise uzaktan egitim tek alternatif durumunda yer alarak uygulanmistir.

2. Literatiir

Egitim- 6gretim siirecinin uzaktan bir bigimde internet ve bilgisayarlar araciligiyla dijital ortamlara aktarilmasi,
stirecin yonetilmesi ihtiyacin ortadan kaldirmamis, aksine yeni beceri ve yontemlerin kullanildig: bir egitim yo-
netimi siirecine evirmistir. Birey ve toplumlarin ihtiyaglarmi kargilamak i¢in olusturulan egitim sistemleri, ait
oldugu toplumun gelisimini saglayarak, toplumlar ileriye tastyict bir isleve sahiptir (Aslan, 2013). Bu islevin
hayata gecirildigi yerler ise okullardir. Toplumsal ve bireysel dlgekte istendik durumlara ulagilabilmesi igin okul-
larm her sart ve kosulda amaglarina uygun yonetilmesi gerekmektedir. Bunun i¢in yapilmasi gereken mevcut du-
rum ve imkanlar gozetilerek, eldeki madde ve insan kaynaklariin (Bursalioglu, 2019), en etkili ve verimli sekilde
kullanilmasidir (Balci, 2002). Bunun yaninda etkililik ve verimliligi artirmanin ve orgiitii gelecege tasimanin yolu
orgiitsel siireglerin denetlenmesinden gegmektedir. Tiim orgiitler i¢in gecerli oldugu gibi okullar igin de denetim
hem &rgiitsel hem de y&netimsel bir zorunluluktur (Aydin, 2013). Orgiitiin varlik nedenine uygun bir sekilde de-
vamliligin1 ve gelisimini amaglayan bir yonetici, is gorenleri ve gerceklestirilen etkinlikleri denetlemeli, gerekli
uyari, diizeltme ve gelistirmeleri yapmalidir (Sarpkaya, 2012). Is gérenleri orgiitlemek, emir vermek, yonlendirip
koordine etmek gibi denetlemek de yoneticilerin gorevleri arasinda yer almaktadir (Basaran, 1996). Taymaz
(2015) yonetim siireglerinde denetimi, orgiitiin amaglarina ulagsmasinda sadece sonucu degil siireclerin her birinin
ayr1 ayr1 incelenmesi gerektiren son ve digerlerini tamamlayict bir siire¢ olarak tanimlarken; denetimin, yapilan
caligsmalar1 kontrol etmek, sonuca ulastirmak, daha verimli olmasi i¢gin is gorenlere tavsiyede bulunmak, rehberlik
etmek gibi genis bir hizmet alanina sahip oldugunu belirtmektedir.

Siiphesiz yukarida belirtilen tanimlamalar egitim orgiitleri i¢in de gegerlidir. Bunun yaninda tiim orgiitler gibi
egitim orgiitlerinin de kendine 6zgii durum ve amaglart bulunmaktadir. Bu sebeple, tarihsel siiregte egitim 6rgiit-
lerinin sahip oldugu durum ve amaglar1 géz 6niinde bulunduran pek ¢ok egitim denetimi tanimi1 yapilmistir. Wiles
(1967) egitim denetimini, 6gretmenlere gorevlerini daha iyi yapmalar i¢in sunulan yardim olarak tanimlarken,
Hicks (1960) egitim denetiminin temel amacinin 6grenmenin gelistirilmesi oldugunu ifade etmekte, ayrica dene-
timi, ihtiya¢ duyulan yer ve zamanda saglanan, egitimin her diizeyinde uygulanilabilecek mesleki yardim ve reh-
berlik olarak tanimlamaktadir (akt; Aydin, 2013). Sergiovanni ve Starratt (1993) da denetimin egitim kurumlarinin
daha etkili 6grenme ortamlarina doniistiirilmesindeki roliine dikkat ¢ekmektedir. Okulun toplumsal ve bireysel
diizeyde sosyal, kiiltiirel ve ekonomik birgok islevi olmasinin yan sira temel amaci 6grenmeyi gergeklestirmektir.
Bu sebeple okuldaki etkinliklerin her biri dogrudan veya dolayli olarak 6grenmeyi gerceklestirmeye yoneliktir.
Ogrenmeyi ve dgretmeyi etkileyen etkinliklerin tiimiiniin degerlendirilmesi ve daha etkili bir dgretme ve dgrenme
ortami ile buna uygun kosullarin hazirlanmasi denetim kapsaminda yer almaktadir (Aydin, 2013)

Egitim sisteminin amaclarinin okul diizeyinde etkili bir sekilde gergeklestirilebilmesi i¢in okul miidiiriiniin
gorev ve sorumluluklarini dikkatle yerine getirmesi gerekmektedir. Bu kapsamda okul miidiirlerinin, yetki ve so-
rumluluklan altindaki insan ve madde kaynaklarini siirekli denetlemeleri gerekmektedir (Agaoglu, 2014). Okul
miidiiri ¢cagdas anlamda Orgiitsel yarar getirmesi beklenen bir denetimde, ama¢ ve yontemi var olan kosullar,
saptanan problemlerin niteligi ve ortamin 6zelliklerine uygun olarak belirlerken; denetimi is birligine dayali, gii-
diileyici hem ¢6ziimleyici hem de birlestirici bir anlayisla siireklilik gosterecek sekilde planlamalidir. Denetim,
o0grenmeyi daha etkili kilmak amaciyla okulun isleyisini, 6gretme siirecini dogrudan etkileyecek bigimde diizen-
lemektir. Ogretimin denetimi, okulun dgretme- 6grenme siireglerini siirdiirmeyi ve iyilestirmeyi hedeflemelidir
(Aydin, 2013).

Son yillarda okul yoneticilerine bigilen roliin degiserek 6gretim liderligine dogru doniismesi, denetimin reh-
berlik ve gelistirme siireci olarak goriilmesi, okul yoneticisinin denetleneceklerle ayni havay1 paylasiyor olmasi
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ve bu durumun sunacagi katkilarla mevcut denetim sisteminde yasanan sorunlar gibi nedenlerle 6gretmenlerin
okul miidiirlerince denetlenmesine daha fazla 6nem atfedildigi goriilmektedir (Yilmaz, 2009). Aydin (2013) yasa-
nan hizli degisimler nedeniyle her meslekte oldugu gibi 6gretmenlikte de siirekli yenilenmenin zorunlulugunu
belirterek, bu yenilenme siirecinde dgretmenlerin yalniz birakilmamasi i¢in denetiminin 6nemini vurgulamaktadir.
Bu baglamda okul miidiirlerinin yapmasi gereken en énemli gérevin egitim lideri olmasi ve personelin degerlen-
dirilerek (Donmez, 2002) gelistirilmesi oldugu sdylenebilir.

Okul miidiirtiniin, okulda yiiriitiilen egitim 6gretim siireglerinin denetimine iligkin gorev yetki ve sorumluluk-
lar1, 2508 sayil1 Tebligler Dergisinde su sekilde ifade edilmektedir.

Milli Egitim Temel Kanunu’nda belirlenen temel ilke ve amaclarin yaninda okulun é6zel amaglarin gercek-
lestirebilmek igin ¢alisma planlarin yapar, uygular ve denetler.

Okuldaki egitim-ogretim ve yonetimin bir disiplin i¢erisinde yiiriitiilmesini saglar.
Yillik, iinite ve giinliik planlarin egitim programlarina gore hazirlanmasinda ve diger ¢alismalarda 6gret-
menlere rehberlik eder, 6gretmenlerin calismalarint denetler.

Ogretmenlerden ders yili basinda yillik plan alir, planlan tasdik eder, uygulanip uygulanmadigini denetler.

Ogretmenlerin meslekleri ile ilgili alanlarda yetismelerini tesvik eder ve bu konuda gerekli tedbirleri alir.
Ders yilmmin ¢esitli zamanlarinda 6gretmenlerin derslerini ve diger faaliyetlerini yakindan izler.

Personelin performansim siirekli gozetip degerlendirerek, verim diisiikliigii varsa bunun sebeplerini arag-
tirtr, personelin yeteneklerini géz oniinde bulundurarak istihdam eder, onlara rehberlik eder, is basinda
yetismelerini saglar, daha tist kademeye hazirlanmalarina yardimci olur.

Ogretmenlerin laboratuvar, kiitiiphane ve spor salonlar1 gibi sosyal tesisleri kullanmalarin izler.

Okulda saglhkl bir egitim ortamu olusturmak amaciyla é6gretmenler kuruluna baskanlik eder. Sinif; ziimre
vb. ogretmenler kurullarinin ¢alismalarint izler (MEB, 2000).

Alanyazin tarandiginda okul miidiirlerinin denetim gorevleriyle ilgili birgok arastirma yapildig1 goriilmektedir.
Bu aragtirmalardan ders denetimine iligskin eksik ve sorunlara odaklanan arastirmalarda; okul miidiirlerinin 6gret-
menlerin denetimleriyle ilgili; i yogunlugu, iletisim, denetim kriterleri ve yas gibi konularda sorunlar yasadikla-
rin1 (Kurt, 2009); katilime1 6gretmenlerin biiyiik ¢ogunlugunun akademik gereklilik ve liyakat sahibi kisilerle ya-
pilmasi kosuluyla denetim amactyla gézlemlenmeyi uygun ve gerekli buldugu ancak 6gretmenlerin yaklasik tigte
birlik kismi denetleyici liyakatsizligi, denetimin baski unsuru olarak kullanilmasi, sinif ortaminin gizliligini ihlal
etmesi, denetlemeye ihtiyacin olmamasi, denetlemenin 6gretmene giivensizlik gostergesi olarak goriilmesi gibi
sebeplerle ders denetimi kapsaminda gozlemlenmenin uygun olmadig1 (Arslantas vd., 2020); okul yoneticilerinin
denetim uygulamalarinda 6grenci davraniglarini gézlemleme, ders igerigini gdzlemleme ve 6gretmen-6grenci ilis-
kilerini gézlemleme” amaglar giittiikleri, ders denetim siirecinde ise 6gretmenlerin heyecan hissetmesi, siire ye-
tersizligi ve 0gretmenlerin ozelestiri eksikligi gibi sorunlarin ortaya ¢iktig1 (Altunay, 2020) okul miidiirlerinin
sadece kanunlar1 uygulayarak denetim yaptiklari, kisisel olarak katkida bulunmak istemedikleri, ayrica denetim-
lerde 6gretmenlerle aralarinda yanlis anlagilmalari 6nlemek igin ¢ekimser kaldiklart (Agaoglu ve Selim, 2020)
sonuglarina ulasildig: goriilmektedir.

Okul miidiirleri tarafindan gerceklestirilen ders denetimlerinin uygulanmasina yonelik onerilere odaklanan
arastirmalarda ise; okul yoneticilerinin denetim konusunda egitim almalar1 gerekliligi (Y1ilmaz, 2009); okul mii-
diirlerinin denetim gorevlerine iliskin, performansa dayal bir degerlendirme ve denetim modeline gegilmesi (Bal-
kar ve Sahin, 2011); 6gretmenlerin denetlenmek i¢in okul miidiirlerinin denetimine soguk bakmadiklari ve agik
olduklar (Aslanargun ve Goksoy, 2013); okul yoneticilerinin dgretmenlerin denetiminde kullandiklari ilke ve
yontemlerden ve ayrica bu degerlendirmeyi yapabilecek yetkinlikten uzak olduklari, okul yoneticilerinin genel
anlamda 6gretmenleri denetleme yetkisinin miifettislerden alinarak tiimiiyle kendilerine birakilmasindan memnun
olmakla birlikte ilerisi i¢in bunun olumsuz etkilerinin ¢ok daha fazla olacag: kaygisi tasidiklarn (Birel ve Ergek,
2019); okul midiirlerinin, denetleme ve rehberlik konularinda tiim siireglerde ihtiya¢ duyacaklari bilgi ve beceri-
leri kazandirmaya yonelik, stireklilik temelinde, teorik ve uygulamali egitimlerle desteklenmelerinin gereklilikle-
rinin (Sabanci ve Akgan, 2019) ifade edildigi goriilmektedir.

Ulkemizde daha énceleri okul miidiirlerinin yaninda ilkdgretim ve bakanlik miifettislerince gergeklestirilen
ders denetim gorevi ve sorumlulugu, 2014 yilinda MEB Rehberlik ve Teftis Bagkanligi ve Maarif Miifettigleri
Bagkanliklart Yonetmeliginde yapilan degisikliklerle miifettislerden alinarak okul midiirlerine verilmistir (MEB,
2014). 2022 yilina gelindiginde yapilan yonetmelik degisikligiyle birlikte 2014 6ncesine doniilmiis ve miifettisle-
rin ders denetimi gorevleri geri getirilmistir (MEB, 2022). Arastirmanin uygulandigi donemde yiirtirliikte olan
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mevzuat goz oniinde bulunduruldugunda, ders denetimi gorev ve sorumlulugu dahil, okul miidiirlerinin okul 6r-
giitlerinin denetiminde en 6nemli rolii oynadig sylenebilir. Bunun yaninda okul midiirlerinin denetim gorevle-
rinde son yillarda yasanan kapsam degisiklikleri ve 6nem artisi, 2020 yili baslarindan itibaren egitim- 6gretim
stireglerini farklilastiran Covid-19 salginiyla birlikte baska bir boyuta taginmistir. Salgin doneminde okulun egitim
ve dgretim islevi, uzaktan egitim seklinde dijital araglar vasitasiyla gerceklestirilmeye baglanmustir.

Egitim 6gretimin uygulanma bigimindeki bu beklenmedik degisiklik, okul yoneticilerinin de gorevlerini yap-
malarinda farkliliklara neden olmus, okul yoneticilerinin yeni siirece uyum saglayarak mevcut sartlara gore rolle-
rini yerine getirmeleri ihtiyacini ortaya ¢ikarmistir. Arastirma salgin nedeniyle tiim diinyada oldugu gibi tilkemizde
de uzaktan egitime ge¢ildigi siirecte, okul miidiirlerinin denetim gorevleri kapsaminda gergeklestirdikleri faaliyet-
leri, karsilasilan sorunlari, siirece iliskin onerileri ile denetim perspektifinden okul miidiirlerinin salgin siirecine
iliskin deneyim ve algilarini ortaya koymay1 amaglamaktadir. Gliniimiizde uzaktan egitim, sagladig1 avantajlarla
birlikte sadece olaganiistii siireglerde tercih edilen bir yontem degil, olagan donemde de devam edecek bir goriintii
sergilemektedir. Bu anlamda arastirmanin ilgili alanyazinin yani sira uzaktan egitim siireglerinin denetimine iliskin
politika yapici ve uygulayicilara katki sunmasi beklenmektedir.

3. Yontem

Bu calismanm Etik Kurul Onay1, 29.04.2021 tarih ve 2021/04 toplantisinda Bolu Abant izzet Baysal Univer-
sitesi Sosyal Bilimlerde Insan Arastirmalar1 Etik Kurulu’ndan alinmstir.

Bu arastirmada uzaktan egitim doneminde, okul miidiirlerinin denetim gorevleri kapsaminda gergeklestirdik-
leri uygulama ve denetim siirecine iligkin ¢esitli durumlar ortaya ¢ikarmak amactyla nitel aragtirma teknigi kulla-
nilmistir. Nitel arastirmalarda kisilerin kendi 6zgilin deneyimleri sonucunda ortaya ¢ikan anlamlarin sistematik
olarak ortaya konulmasi (Ekiz, 2003), alg1 ve olaylarin dogal ortamlarinda sistematik bir sekilde incelenmesi
amaglanmaktadir (Yildirim ve Simsek, 2008). Arastirma olgu bilim (fenomenoloji) desenine gore tasarlanmustir.
Olgu bilim (fenomenoloji) deseninde, katilimcilarin sahip olduklar1 alg1 ve deneyimlerine odaklanilirken (Ersoy
ve Saban, 2016), farkinda olunan ama derinlemesine bir kavrayisa sahip olunmayan olgu ve durumlarin ortaya
¢ikarilmasi amaglanmaktadir (Yildirim ve Simsek, 2008).

3.1. Calisma grubu

Aragtirmanin ¢aligma grubunu 2020-2021 egitim 6gretim yilinda Bolu ili Yeni¢aga ve Dortdivan ilgelerinde
gorev yapan 12 okul miidiirii olusturmaktadir. Arastirma grubu amagli 6rnekleme yontemine uygun olarak olus-
turulmustur. Bu drnekleme yontemi, probleme iliskin zengin bilgiye sahip oldugu disiiniilen kisi ve durumlarmn
derinlemesine bir sekilde ele alinmasina imkan saglamaktadir (Yildirim ve Simsek, 2008). Katilimer okul miidiir-
lerine iligkin demografik 6zelliklerin dagilimi tablo 1’de sunulmustur.

Tablo 1. Katilimcilarin demografik 6zelliklerinin dagilimi

Degiskenler (n=12) n %
Cinsiyet Kadin 1 8,3
Erkek 11 91,7
Kademe Anaokulu 1 8,3
Tlkokul 3 25
Ortaokul 4 33,3
Lise 4 33,3
Midiirliik Kidemi 1-5yil 4 33,3
6-10 y1l 7 58,3
10-20 y1l 1 8,3

Tablo 1°de goriildiigii iizere arastirmaya katilan okul miidiirlerinin 11’1 erkeklerden olusurken 1’1 kadindir.
Okul miidiirlerinin gérev yaptiklar1 okul kademesine gore dagilimina bakildiginda 1 anaokulu, 3 ilkokul, 4 ortao-
kul ve 4 lise kademesinde gorev yapan okul miidiirii bulunmaktadir. Katilimeilarin okul miidiirliigiinde gegen
stireleri 4’1 igin 1-5 y1l, 7’si i¢in 6-10 y1l ve 1’1 i¢in ise 10-20 yildir.

3.2. Veri toplama araci

Bu arastirmada veri toplama yontemi olarak yar1 yapilandirilmis goriisme teknigi kullanilmistir. Ne tam yapi-
landirilmig goriismeler kadar kati, ne de yapilandirilmamis goriismeler kadar esnek olan bu yontem ifade edilen
iki ug arasinda yer almaktadir (Karasar, 1995). Yontemin arastirmaciya sagladigi esneklik sebebiyle bu yontem
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tercih edilmistir. Goriisme formunda yer alan sorular olusturulmadan 6nce ilgili alan yazin taranarak, formda yer
almasi planlanan maddeler tespit edilmistir. Ardindan ilgili maddeler gegerlilik ve giivenilirligi saglamaya yonelik,
alanin uzmanlan ve okul yoneticilerinin goriislerine sunulmustur. Uzman goriisleri ve gergeklestirilen 6n uygu-
lama sonucunda goriisme formuna son hali verilmistir.

Sorular,

1. Uzaktan egitim siirecinde denetim godrevinizi yerine getirebilmek i¢i teknoloji kullanma yeterliliginizin
hangi seviyede oldugunu diisiiniiyorsunuz?

a-) ¢ok iyi b-) iyi c-) orta d-) kotii e-) ¢ok kotii

2. Uzaktan egitim oncesi donemlerde ve uzaktan egitim doneminde hangi siklikla ders denetimi gerceklestir-
diniz?

3. Cevrimi¢i derslere katilarak ders denetimi yapiyor musunuz? Yapiyorsaniz ders denetimi gergeklestirme
amaciniz ve denetimin kapsami hakkinda bilgi verebilir misiniz?

4. Cevrimici ders denetimi disinda egitim 6gretim siireclerine iliskin ne gibi denetim faaliyetleri gerceklestiri-
yorsunuz?

5. Uzaktan egitime gegilmesi denetim gorevinizi yerine getirmenizde zorluklara neden oldu mu? Olduysa bu
zorluklar nelerdir?

6. Uzaktan egitim siirecinde ders denetimi gerceklestirmenin muhataplar (6gretmen, 6grenci) lizerinde ne gibi
etkileri olacagim disiiniiyorsunuz?

7. Uzaktan egitim siirecinde etkili denetim igin 6nerileriniz var midir? Varsa nelerdir?

3.3. Verilerin toplanmast ve analizi

Veriler, okul miidiirlerinin uygun olduklar1 yer ve zamanda gerceklestirilen yiiz yiize goriigmelerde, salgin
kosullarina azami sekilde 6zen gosterilerek elde edilmistir. Gorlisme, veri kaybinin 6nlenmesi amaciyla, goriis-
mecilerin izinleri alinarak ses kayit cihaziyla kayit altina alinmistir. Gorligsme sirasinda goriismecilerin rahat cevap
verebilecekleri bir hava olusmasina 6zen gosterilmistir. Bu dogrultuda arastirma ve gozetilecek etik ilkeler hak-
kinda ayrintil1 bilgi verilmis, gorlismeci rahatlatildiktan sonra goriismeye gegilmistir.

Gorligme esnasinda gorligme formuna alinan notlar ve ses kaydimin desifre edilerek yaziya dokiilmesi sonu-
cunda elde edilen veriler betimsel analiz ve igerik analizi yontemleri ile ¢oziimlenmistir. Betimsel analiz, goriisii-
len kisilerin goriislerini ¢arpici bir sekilde ortaya koymak amaciyla dogrudan alintilara ¢okga yer verildigi ve ve-
rilerin neden sonug ilisiklisi icerisinde degerlendirilerek sonuca ulasilan analiz teknigidir. icerik analizi ise, birbi-
rine benzeyen verilerin bir araya getirilip, temalara ulagsmaya ¢alisilan ve verilerin okuyucularin anlayabilecegi
sekilde organize edilerek yorumlanmasi teknigidir (Yildirim ve Simsek, 2008). Arastirmada verilerin ¢éziimlen-
mesi sonucunda benzerlik ve farklilik gosteren yorumlardan yola ¢ikilarak, kavramsal gergeveye uygun olarak
belirlenen kod, kategori ve temalara ulagilmistir. Ayrica kavramlarin sikliklarindan yola ¢ikilarak veriler sayisal-
lastirlmistir. Arastirmamizda, bulgularin desteklenmesi amactyla katilimer goriislerinden dogrudan alintilara yer
verilmistir. Katilime1 kimliklerinin gizliliklerinin saglanmasi amaciyla okul miidiirleri K1, K2, ....... K12 seklinde
kodlanmustir.

4. Bulgular

Aragtirmanin bu boliimiinde okul miidiirlerinden elde edilen bulgular tablolar halinde sunulup agiklanmistir.
[k kisimda katilimeilarin uzaktan egitimi denetlemek igin teknolojik yeterlilik seviyelerine iliskin algilar ve nor-
mal donem ile uzaktan egitim doneminde gergeklestirilen ders denetimlerinin sikliklarina ait bilgiler tablolar ha-
linde verilerek agiklanmistir. Ardindan elde edilen kod ve kategorilerin benzerlik ve farkliliklarina gore gruplan-
mastyla 4 adet tema ortaya ¢ikmistir. Bu temalar; gevrimigi ders denetimi, ¢evrimici ders digindaki egitim- 6gretim
faaliyetlerinin denetimi, uzaktan egitimin denetimde yasanan zorluklar ve ¢evrimigi derslerin denetlenmeme ne-
denleri ile son olarak uzaktan egitimin denetiminin 6gretmen ve dgrenciler iizerine etkileri ile siirece iligkin one-
riler basliklar1 altinda tablolar esliginde ifade edilmistir.

Okul miidiirlerinin uzaktan egitimi denetlemek i¢in kendinizi teknolojik yeterliliginizin hangi seviyede oldu-
gunu diislinliyorsunuz sorusuna verdikleri cevaplara iliskin bilgiler tablo 2’de sunulmustur.
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Tablo 2. Uzaktan egitimi denetlemek i¢in kendinizi teknolojik yeterliliginizin hangi seviyede oldugunu diisi-
niiyorsunuz?

Yeterlilik Durumu Katilimcilar n %
Cok iyi K2, K10, 2 12,5
Iyi K1, K4,K5,K6,K7, K8, K9, K11 8 75
Orta K3, K12 2 12,5
Koti 0 0
Cok koti 0 0

Tablo 2’de goriildiigii tizere okul miidiirlerinin %75°1 kendilerini uzaktan egitimi denetlemek i¢in teknolojik
olarak iyi derecede yeterli goriirken, %12,5’1 ¢ok iyi ve %12,5’1 de orta derecede yeterli gormektedir. Katilimci
miidiirlerin uzaktan egitim dncesi normal donemde ve uzaktan egitim doneminde gerceklestirdikleri ders denetimi
sayilarina iliskin bilgiler tablo 3’te sunulmustur.

Tablo 3. Ders denetimi sayi1si

Kategori Kod Katilimcilar n

B Doénemde bir kere K3, K4, K5, K6, K8, K10,K11 7

Normal donem )4, pir kere K2, K7 2

ders denetimi

saylsl Donemde iki kere K1, K9 2

Doénemde li¢ kere K12 1

Cevrimi¢i ders denetimi yapmiyorum K2, K3,K9, K12 4

o Ayda bir kere K1, K5,K11 3
Cevrimigi ders 5 .

denetimi say1st Doneme bir kere K4, K8 2

Donemde iki kere Ko, K7 2

Yilda bir kere K10 1

Tablo 3’te goriildiigii izere katilimc1 okul midiirlerinin tamami uzaktan egitim donemi 6ncesi normal donemde
¢esitli sikliklarda ders denetimi gerceklestirirken, uzaktan egitim donemiyle birlikte 4’te 1’1 ¢evrimigi ders dene-
timi gerceklestirmemistir. 5 okul miidiirii uzaktan egitim déoneminde ders denetimim sayisini artirirken (K1, K5,
K6, K7, K11), 2 okul miidiirii 6nceki donemle ayni sayida (K4, K8) ve ¢evrimici ders denetimi yapmayanlarla
birlikte 5 okul miidiirii de dncesine nazaran daha az sayida (K2, K3, K9, K10, K12) ders denetimi gergeklestirmis-
tir. Ders denetimi gerceklestirmeyen okul miidiirleri ¢evrimigi ders denetimi yapmamalarina gerekce olarak uzak-
tan egitimde ¢evrimici derslere katilarak ders denetimi gergeklestirmenin fayda getirmeyecegi hatta olumsuz etki-
lere de neden olabilecegini endisesini ifade etmislerdir. Konuya iliskin katilimer goriisleri sdyledir:

K2: “Salgin doneminin psikolojik olarak zor gegmesi ve bu donemde ogretmenlerin derslere motive olma-
larinin zorlagmast nedeniyle, bir de bunlarin iizerine ogretmende denetlenme endisesi olusturmamak igin
cevrimigi ders denetimi gerceklestirmedim.”

K5: “Uzaktan egitim yeni bir uygulama olmasi ve bir¢ok aksaklk barimdirmast nedeniyle daha yakindan
takip edilmeli. Bu sebeple bende eskisine gore daha fazla ders denetimi gercgeklestirmeye ¢aligiyorum.”

K12: “Haberlesme gruplarindan derslerin yapilip yapimadigim takip ediyorum, ayrica derslere iliskin
takip formu talep ediyor ancak ogretmeni olumsuz etkilemesin diye derslere katilmiyorum.”

Aragtirmada elde edilen cevaplar neticesinde ulasilan kod, kategori, tema ve katilimci goriisleri asagida
tema bagliklan altinda sunulmustur.

4.1. Cevrimici ders denetimi

Aragstirmada ulagilan ilk tema olan “Cevrimig¢i Ders Denetimi” temast altinda uzaktan egitim doneminde ¢ev-
rimi¢i ders denetimi gergeklestiren okul miidiirlerinin; ¢evrimici ders denetimini gergeklestirme amaglari, denetim
oncesi, denetim sirasi ve denetim sonrasi yapiklar1 uygulamalar ile ders denetimi esnasinda dikkat edilen unsurlara
iliskin bilgiler yer almaktadir. Temaya iliskin bulgular Tablo 4’te sunulmustur.

Tablo 4’te gore ¢evrimici ders denetiminin amaglarinda “6grencilerin derse devamliligini denetlemek (n=7),
ogretmenin ders performansini degerlendirmek (n=3); ¢evrimigi ders denetimi oncesi yapilanlarda sene basinda
ders denetimi yapilacagina iligkin bilgilendirme (n=3), katilacaklar1 dersten hemen 6nce 6gretmeni bilgilendirmek
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(n=2); ¢evrimigi ders denetimi esnasinda yapilanlarda gozlem formu (6l¢ek) kullanmak (n=4); ¢evrimi¢i ders de-
netimi esnasinda dikkat edilen unsurlarda 6gretmenin 6grencileri siirece dahil etmesi (derse katilim) (n=6), kul-
landig1 dijital araglar (sunum, resim, animasyon vb.) (n=5) ve ¢evrimici ders denetimi sonrasinda yapilanlarda
sohbet arasinda derse iligkin izlenim paylagimi (n=5) kodlar1 okul miidiirleri tarafindan en ¢ok yinelenen kodlardir.
Belirtilen boliime yonelik katilimer goriiglerinin bazilar sdyledir:

K1: “ders denetiminde hem ogrencilerin derse katilim durumlarint hem de 6gretmenlerin performanslar
gozlemlemek bunun sonucunda da varsa eksikliklerin giderilmesine katki sunmayr amagliyorum. Ogret-
menlerimize ders denetimi yapmadan énce miisait olduklar: dersi soruyorum. Denetim zamanini bu dog-
rultuda belirlivorum... Katildigim derslerde gozlemci olarak siireci izliyorum... Bakanhgin yayimladigi
ders gozlem formlarini da kullanarak notlarimi alyyorum. Bunun yaninda uzaktan egitime ozgii durumlart
da gozlemlemeye ¢alistyorum. Mesela 6gretmen animasyon, gorsel, slayt vb. kullaniyor mu? Siirekli kendisi
mi anlatryor, ¢ocuklara soz veriyor mu? Derslerde motivasyonu nastl bunlar: gozlemliyorum. Eger aksaklik
tespit ettiysem bu konulari ogretmenimizin miisait oldugu bir zamanda nazik bir iislupla onunla paylastyo-
rum... Genelde de konustugumuz sorunlar sonralart gideriliyor. Bunu da gézlemliyorum.”

K6: “sene basi toplantimizda ogretmenlerimize, zaman zaman ¢evrimigi derslerine misafir olabilecegimi
belirtmistim. Kisa bir siire 6grencilerin derse devam durumlar: nasil gézlemleyip ¢ikryorum. Dersin o anki
durumuna gore bazen égrencilerle de konusup, onlart isteklendirmeye calisiyorum. Derse iliskin Izlenim-
lerimi de ogretmenlerimizin haftalik okula geldigi giinlerde sohbet arasinda ifade ediyorum”

K7: “cevrimigi derslere katilmamdaki temel sebep ogrencilerin internet tablet gibi arag¢ gereg eksiklikleri
var mi gormek.”

K8:” Cevrimigi ders denetiminde de normal doneme benzer sekilde ogretmenin derste kullandigr ara¢ ge-
reg, bunlart kullanim becerisi, 6grenciyi derse katma basarisi gibi durumlar: gézlemliyorum.”

K11: “Ilk donem katildigim derslerde, dijital araglarin kullanimina yonelik bazi genel sorunlar tespit ettim
ve toplantida goriiserek giderilmesini sagladik.”

Tablo 4. Uzaktan egitim donemindeki ¢evrimigi ders denetimine iligkin bulgular

Kategori Kod Katilimeilar

Ogrencilerin derse devamlihgini denetlemek K1, K4, K5, K6, K7, K8, K11

Yapilan ¢evri-

mici ders deneti- I“Jzaktan egitim siireci hakkinda fikir edinmek K7,K10, K11

minin amact Ogretmenin ders performansini degerlendirmek K1, K5, K8
Baglant1 vb. altyapiya iligkin durumlar1 gzlemlemek K5, K11

Cevrimigi ders Sene basinda derslere katilinacagina iliskin bilgilendirme K35, K6, K7

denetimi 6ncesi  Dersten hemen énce dgretmeni bilgilendirmek K4,K11

yapilanlar Ogretmenden miisait oldugu saat bilgisi istemek Kl

Cevrimigi ders Gozlem formu (lgek) kullanmak K1,K7,K8 K11

denetimi esna-

sinda yapilanlar Misafir olarak zaman zaman aktif katilhim K6, K10

Cevrimigci ders

Ogretmenin dgrencileri siirece dahil etmesi (derse katilim)
Kullandig: dijital araglar (sunum, resim, animasyon vb.)

K1, K4, K6, K7, K8, K11
K1, K4, K5, K8, K11

denetimi esna- Ogrenci- 6gretmen iletigimi K5, K7

dea d1k11<at edi-  Ogretmenin derse hakimiyeti K10

en unsuriar Ogretmenin derse hazirlik yapma durumu K11
Opretmenin motivasyonu K1
Sohbet arasinda derse iligkin izlenim paylagimi K4, K5, K6, K7,K10

o Gozlem formu iizerinden degerlendirme ve bilgilendirme K1, K8

Cevmm.(‘:l ders Birlikte planl bir degerlendirme K1, K11

denetimi sonra- i o .

sinda yapilanlar Sonraki dénemlerde aksakligin giderilme durumunun takibi K1,K11
Sorun genelse toplanti yaparak K11
Motivasyon artirici konugma K10

—_ = N NN W= = = N NN A=W W W |B

4.2. Cevrimici ders disindaki egitim- ogretim faaliyetlerinin denetimi
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Bu tema altinda uzaktan egitim donemindeki ¢evrimigi ders disindaki egitim- 6gretim faaliyetlerinin deneti-
mine yonelik, okul miidiirlerince gergeklestirilen uygulamalara yer verilmistir. Elde edilen kategorilere, kodlara
ve katilimeilara iliskin bilgiler tablo 5’te yer almaktadir.

Tablo 5. Uzaktan egitim donemindeki ¢evrimigi ders disindaki egitim- 6gretim faaliyetlerinin denetimine yo-
nelik gergeklestirilen uygulamalar

Kategori Kod Katilimeilar n
Derse devam, EBA raporlardan K1, K2, K3, K4, K6, K7, K8, K9, K11 9
baslama-bitis Yoklama defteri lizerinden K1, K3, K4, K8, K10, K11 6
saatlerine riayet  Ders takip formu iizerinden K2, K12 2
gz;l;ﬁirmm Haberlesme programlarindaki duyurulardan K5, K12 2
Habersiz derse katilmak K1, 1
Ogretmenlerle yapilan planli olmayan goriismeler K1, K2, K3, K5, K6, K7, K9 7
Yillik plana uy-  Kazanim degerlendirme ve deneme sinav sonuglari K1, K4, K6, K7, K8, K11 6
gunluk ve kaza- g defteri- yillik plan kazanim karsilastirmasi K2, K4, K5, K6,K10 5
ggﬁtﬁgrﬁﬁe- EBA sistemindeki kazamm test istatistikleri K1, K2,K6 3
netimi uygula- Planl degerlendirme toplantilari K1,K4,KI11 3
malari Planli olmayan veli goriismelerindeki izlenim K11 1
Veli- ve 6grencilere yonelin anket K1 1
1
) K1, K2, K4, K5,K6,K7,K9,K10,K11, 0

Ders dist sosyal ~ SOK, Ziimre, Kurul ve Veli toplant1 tutanaklari K12
vb. Etkinlik, . Veli toplantilarina katilarak K4,K6,K11, K12 4
;thliiﬂlll:uiaih_ Ogretmenlerle toplant1 dis1 goriismeler K2, K12 2
komisyon isle- Veli toplantilarina ait gorsel K1, K12 2
yiglerine yone-  Ders dist etkinliklere iliskin gorsel isteyerek K10,K12 2
El;e(if;?tlm faa- Degerlendirme toplantilari K2 1
Sosyal etkinliklerde katilimc1 olarak yer almak K1 1
Velilerle yapilan plansiz goriismeler K3 1

Tablo 5’¢ gore kategoriler arasinda derse devam, baglama-bitis saatlerine riayet durumlarinin denetiminde
EBA raporlardan verilerin takibi (n=9), yoklama defteri (n=6); yillik plana uygunluk ve kazanimlarin elde edil-
mesinin denetimi uygulamalarinda 6gretmenlerin yapilan planl olmayan goriismeler (n=7), kazanim degerlen-
dirme ve deneme sinav sonuglar1 (n=6), sinif defteri- yillik plan kazanim karsilastirmasi (n=5), EBA sistemindeki
kazanim testlerine iligkin istatistiksel veriler (n=3) ve ders dis1 sosyal vb. Etkinlik, rehberlik faaliyetleri, kurul
komisyonlarin isleyislerine yonelik denetim faaliyetlerinde SOK, ziimre, kurul ve veli toplant: tutanaklar1 (n=10)
ile 3 ve istii siklik gdsteren kodlar arasinda en ¢ok yinelenen kodlardir. Konuya iliskin katilimer goriisleri ise
sOyledir:

K1: “EBA sisteminden 6deviendirmeler yapilinca, ogrencilerin kazanim kavrama durumlarina yonelik is-
tatistikleri gérebiliyoruz. Boylelikle derslerin verimli olup olmadigini da takip edebilmis oluyoruz. Bu sii-
recte okulumuzda uyguladigimiz etkinliklere katilarak siirecin igerisinden degerlendirme yapmis oluyo-

i)

rum.

K1: “Biz bu siirecte belirli periyotlarla veli ve 6grenci memnuniyet anketleri gerceklestirdik. bu uygulama
velilerden begeni aldi.”

K2: “Bu donemde ogretmenlerimizie sik sik yiiz yiize ve online degerlendirme toplantilar: yaptik. Nereler
diizeltilebilir siirekli konustuk...EBA raporlardan yararlandik. Buradaki katilim oranlarina gére ogrenci-
lerin isteklendirilmesine yonelik sembolik odiiller verdik”

K4: “Ozellikle 8. Smiflar icin diizenli denemeler yaptik béylece kazammlarin gerceklesme durumlarini
izlemis olduk. EBA raporlar ve yoklama listelerinden ders katilimlarin takip ettik. Uzaktan ve yiiz yiize veli
toplantilarina bende katildim.”

KS5: “Idare olarak sinif gruplarinda yer aliyoruz. Buradan yapilan dersin baslama duyurularin takip edi-
yoruz.”
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K6: “Canli derslere katiliyorum... Ogrencilerin katilim durumlari, bolgemizin kendine ézgii durumlar:
varsa bu konularda 6gretmenlere yardimci olmaya ¢alisiyorum.”

K10:” EBA raporlar uygulamasim kullaniyorduk ancak uygulama kapatildi. Aktif olmasi uzaktan egitimin
islerligini gorme agisindan ¢ok fayda saglayabilir.”

K12: “Ogretmenlerimizin belirli periyotlarda doldurduklari, 6grencilerin devam durumlart ve derste ya-
pilan etkinlikler gibi konularin yer aldigi ders takip formlarimiz var. Haberlesme programlarindan yapilan
duyuru paylasimlarda siireci izlememizde fayda saglyor. Ders dusi etkinliklerin video gériintiileri ya da
resimlerini talep ediyoruz. Boylelikle etkinliklerin yapilist hakkinda bilgi edinmis oluyoruz.”

4.3. Uzaktan egitimin denetimde yasanan zorluklar ve ¢evrimici derslerin denetlenmeme nedenleri

Tema altinda uzaktan egitim doneminde egitim-dgretimin denetiminde karsilasilan zorluklar ile gevrimigi ders
denetimi ger¢eklestirmeyen okul miidiirlerinin ders denetimi gergeklestirmeme nedenlerine iliskin kod ve katego-
rilere ait bilgiler tablo 6’da sunulmustur.

Tablo 6. Uzaktan egitimin denetimde yasanan zorluklar ve denetlenmeme nedenleri

Kategori Kod Katilimeilar n

Ogretmeni olumsuz etkilemesi K1, K3, K4 3

Ortam birlikteligi olmamas1 K2, K10, K11 3

Simif ortaminin biitlinciilliigiinden yoksunluk KS, K7 2

Karsilagilan Tletisim eksikligi K7,K8 2

denetim zor-  Sjirecte denetimin anlamsiz kalmast K2, K7 2

lukdar Sistemin denetime kapali olmast K2, K3 2

Altyap: eksikligi K6 1

Herhangi bir zorluga nedene olmuyor K5 1

Ulasilabilir olmast kolaylik sagliyor K5 1

Cevrim ici ders Ogretmenin motivasyonunun diisiirebilecegi endisesi K2, K3,K9, K12 4

denetimi yap-  Ders veriminin diisebilecegi endisesi K2, K12 2

mayanlarmne-  Meyeut kadronun buna uygun olmamast K3 1
denleri . . . . .

Anmirlerce dyle bir uygulamanin istenmemesi K3 1

Tablo 6°da uzaktan egitim doneminde okul miidiirlerinin denetime iligkin karsilastiklar1 olumsuzluklara yer
verilmistir. Karsilagilan denetim zorluklar kategorisinde 6gretmeni olumsuz etkilemesi (n=3), ortam birlikteligi
olmamasi (n=3), sistemin denetime kapali olmasi (n=2), sinif ortaminin biitlinciilliigiinden yoksun olmasi (n=2),
iletisim eksikligi (n=2), devam zorunlulugu, 6l¢me degerlendirme olmadig1 i¢in denetimin anlamsiz kalmasi (n=2)
en ¢ok tekrar eden kodlardir. Cevrimigi ders denetimi yapmayan okul miidiirlerinin nedenlerinde 6gretmenin mo-
tivasyonunun diigiirebilecegi endisesi (n=4), dersin veriminin diisebilecegi endigesi (n=2) kodlar1 en ¢ok yinelenen
kod durumundadir.

K1: “Uzaktan egitimin dgretmenler icin yeni bir deneyim olmasi denetimi de zorlastirtyor. Ozellikle ilk
donemler 6gretmenler oldukga fazla tedirgin oluyorlard:.”

K2: “Uzaktan egitimde devam zorunlulugu olmamasi, 6l¢me degerlendirme yapimamasi ve belirsizlik se-
bebiyle egitimin planlana bilirliginin ortadan kalmasi denetimi de anlamsiz hale getirmistir. Buradan yola
¢tkarak uzaktan egitim siirecinden, egitime yonelik faaliyetler arasinda en ¢ok denetim etkilendi diyebili-

»

riz.

K2:”Uzaktan denetim eksik olacagin diigiiniip, 6gretmende de olusacak motivasyon kaybi hesaba katildi-
ginda, denetim yerine ogretmeni motive etmenin énemli oldugunu diisiinerek, ders denetimi gerceklestir-
medik.”

K3:“Ders denetiminin, mevcut kadro goz oniine alindiginda, ogretmenin motivasyonunu diistirecegini dii-
stindiik. Karsithikl giivene dayali bir yaklasimla daha ¢ok 6gretmenlerimizi motive etmeye yonelik faaliyet-
lerde bulunduk... Siireci de digsaridan izledik.”

K5:” Ben ogretmenlerde olumsuz etkiye neden olacagini diisiinmiiyorum. Sonugta egitimin izlenip, varsa
sorunlarin giderilmesi lazim... Teknolojik imkanlarin denetimi kolaylastiran yonleri de var”
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K7:”Canli dersler sinif ortami gibi olmuyor. Canli derste bakanlik kameralart agmaya zorlayamazsiniz
dedi. Osrenci ekran karsisinda mi? Onu bile anlamak zor.”

K10: “Uzaktan egitime ge¢ilmesiyle siirece hakim olmak zorlasti. Derslerin EBA sistemi disinda yapilma-
swyla, okul idareleri biraz disarida kalmig oldu.”
4.4. Uzaktan egitimin denetiminin ogretmen ve ogrenciler iizerine etkileri ile siirece iliskin oneriler

Bu boliimde uzaktan egitim doneminde okul miidiirlerince gerceklestirilen denetim faaliyetlerinin, 6gretmen
ve 0grencilerde ne gibi etkilerinin olacagina yonelik goriisler ile uzaktan egitim doneminde gergeklestirilecek de-
netime iliskin 6neriler yer almaktadir. Belirtilen durumlara iliskin kod ve kategori bilgileri tablo 7’de sunulmustur.

Tablo 7. Uzaktan egitim donemindeki denetimin 6Zrenci ve 6gretmenler lizerine etkileri ile siirece iligkin one-
riler

Kategori Kod Katilimeilar n
Eksikliklerin tespiti ve giderilmesine katki sunabilir K4, K5, K8, K9, K10, K11 6

Dogru iletisim ve yaklagimla olumsuzluga neden olmaz K4, K6, K8, K9 4

Ogretmenler Sinuif yonetimi zorlugu sebebiyle gerginlik K3, K7, K8 3
lizerine etki-  Heyecanlanabilir K3,K8,K12 3
leri Endise verebilir. K2,K7,K12 3
Siireci daha ciddiye almasina neden olur K11 1

Dabha fazla gerginlige neden olabilir. K1 1

. ] Ders devamliligin artirabilir K1, K3, K4, K5,K7, K8, K11, K12 8
ugf;i‘:;g Akademik basariy1 artirabilir K1, K4, K5, K8, K11,K12 6
leri Ders motivasyonunu artirabilir K1, K6 2
Onem verildigini hisseder K11 1

Biitiinciil bir sistem K1, K2,K4, K7, K8 5

Olgme degerlendirme getirilmeli sonuglar degerlendirilmeli K2, K7 2

Oneriler EBA raporlar siireklilik kazanmal K1, Ké6 2
Cevrimi¢i ders gozlem formu olusturulmali K5 1

Ders denetimi 6gretmenle birlikte planlanmali K11 1

Denetim yerine rehberlik 6ncelenmeli K9 1

Tablo 7°de uzaktan egitim donemindeki denetimin 6grenci ve dgretmenler iizerine etkileri ile bu siiregte yapi-
lacak denetime iligkin Onerilere yer verilmistir. Kategoriler arasinda dgretmenler tizerine etkilerde, eksikliklerin
tespiti ve giderilmesine katki sunabilir (n=6), dogru iletisim ve yaklasimla olumsuzluga neden olmaz(n=4), sinif
yonetimi zorlugu sebebiyle gerginlik olusturabilir (n=3) ve endise verebilir (n=3); 6grenciler iizerine etkilerinde
ders devamliligini artirabilir (n=8), akademik basarty1 artirabilir (n=6); 6nerilerde ise derslere ve 6lgme- degerlen-
dirmeye iligkin raporlarin yer aldig1 biitlinciil bir sistem olusturulmasi (n=5) en ¢ok tekrar eden kodlar durumun-
dadir. Katilimcilara ait 6rnek gorisler soyledir:

K4:” Uzaktan egitim siirecinde denetimin yapimasi, aksakliklarin tespit edilip diizeltilmesi, ogrenci kati-
limin artirlddmaswn saglar...denetim hem ogrencinin hem de ogretmenin motivasyonunun artirarak ogrenci
basarisina da katki sunar. EBA raporlara EBA daki kazanim testlerinin raporlart da dahil edilmeli. Ama
oncelikle tiim derslerin EBA dan yapilabilecegi bir alt yapr saglanmali.”

K5:”Uzaktan derslerin denetimine yonelik uzmanlar tarafindan bir form olusturulabilir.”

’

tikleriniz, bu donemde isinizi kolaylastirabilir de zorlagtirabilir de.’

K7: “EBA raporlarin yam sira ol¢me- degerlendirme sonuglarinin da yer aldigi daha kapsaml bir sistem
cok katki sunabilir.”

K8: “Uzaktan egitimle ilgili bir¢ok verinin yer aldigi yapay zeka tabanl bir sistem olusturulmali. Yani EBA
Raporlarin gelistirilerek siireklilik kazandirimasindan bahsediyoruz aslinda”

K9:”...denetleme degil de rehberlik yapilmalr.”

K10: “Denetimi egitim siirecinin bir parcasi olarak gormeli, denetim 6gretmenlerle birlikte planlanirsa
egitim- ogretimin iyilesmesine katki sunabilir.”
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K10: “Denetimin yapimasi égrenci ve 6gretmenin uzaktan egitimi daha ciddiye almasina neden olabilir.
Osrencilerde kendilerine deger verildigini hissederek daha fazla gayret gosterebilir.”

K11: * Denetim ogretmenin kor alanlarinin kapatilmas: noktasinda katki sunabilir.”

5. Tartisma ve sonug

Bu arastirmada Covid-19 Salgini nedeniyle egitim- 6gretimin uzaktan, internet tabanli sekilde gerceklestiril-
digi 2019-2020 egitim dgretim y1linin son ¢eyrek donemi ile 2020- 2021 egitim 6gretim yi1linda, okul miidiirlerinin
denetim gorevleri kapsaminda gergeklestirdikleri uygulamalar, siiregte denetim adina karsilasilan zorluklar ve
uzaktan egitimin denetimine iliskin okul miidiirlerinin dnerilerine yer verilmektedir. Bu bdliimde arastirma bulgu-
lar1 g6z 6niinde bulundurularak teorik ve uygulamaya doniik ¢ikarimlara yer verilmistir.

Arastirmada katilimei okul miidiirlerine uzaktan egitimi denetlemeye yonelik teknolojik yeterlik algilarin yiik-
sek oldugu, yani kendilerini uzaktan egitimi denetleme konusunda yeterli gordiikleri sdylenebilir. Salgin 6ncesi
donemde Birel ve Ergek (2019) tarafindan gerceklestirilen aragtirmada da okul miidiirlerinin ders denetim konu-
sunda kendilerini yeterli gordiikleri sonucu elde edilmistir. Buradan yola ¢ikarak okul miidiirlerinin ders denetimi
icin hem salgin 6ncesi yiiz yiize egitim doneminde hem de salgin nedeniyle gegilen uzaktan egitimde yeterli gor-
diikleri anlagilmaktadir. Bu baglamda uzaktan egitime gecilmesinin okul miidiirlerinin ders denetim yeterlilik al-
gilari lizerinde bir etkisi olmadig1 sdylenebilir.

Kendilerini yeterli gormelerine kars1 bazi okul miidiirlerinin ¢evrimigi ders denetimi ger¢eklestirmemeyi tercih
ettikleri anlasilmaktadir. Bunun yaninda bazi okul miidiirleri ise uzaktan egitimin daha fazla denetime ihtiyag
duydugunu diisiinerek 6ncesine nazaran daha sik ders denetimi ger¢eklestirmislerdir. Aydin (2013) sinif i¢i etkin-
liklerin gozlemi konusunda farkli goriislerin oldugunu belirtmektedir. Konuyu ele alan bazi yazarlar gerekliligini
savunurken (Basaran, 1996; Sarpkaya, 2012; Agaoglu, 2014) baz1 yazarlar da sinif i¢i etkinliklerin disaridan biri
tarafindan gozlemlenmesinin 6gretmende giivensizlik hissi (Arslantas vd. 2020), heyecan (Altunay, 2020), kayg1
(Kosar ve Buran, 2019) gibi ¢esitli olumsuzluklara neden olacagina dikkat ¢ekmektedir. Bu duruma benzer olarak
bir¢ok okul miidiiriiniin de 6gretmenlerle aralarinda yanlis anlasilmalar1 6nlemek i¢in ders denetimi konusunda
¢ekimser kaldiklart sonucunu belirten arastirmada bulunmaktadir (Agaoglu ve Selim, 2020). Aslanargun ve Gok-
soy (2013) ise 6gretmenlerin okul miidiirleri tarafindan denetlenmelerine soguk bakmadiklari ve buna agik olduk-
lar1 sonucuna ulagmislardir. Gézlemin zorunlu oldugunu ifade eden yazarlar da denetleyen- 6gretmen arasindaki
iliskinin, gézlemin olumsuz yanlarini giderebilecegini belirtmektedirler. Alan yazinda karsilasilan farkli goriisle-
rin uygulamaya da yansidig1 goriilmektedir. Nitekim kimi okul miidiirleri ¢evirim i¢i ders denetimi yapmanin
ogretmenlerin motivasyonunu diisiirebilecegini belirtirken, bu durumun sebepleri arasinda ¢evrim i¢i ders yoneti-
minin normal donemdeki sinif yonetiminden daha zor oldugu ve olasi aksakliklarin 6gretmeni tedirgin edecegini
ifade etmektedir. Buradan yola ¢ikilarak uzaktan egitim doneminde bazi okul miidiirlerinin ders denetimi gercek-
lestirmeye karsi normal doneme nazaran daha hassas bir sekilde yaklastiklari, ders denetimi gergeklestirmenin
olas1 olumsuz etkilerinden kagindiklar1 sdylenebilir.

5.1. Cevrim i¢i ders denetiminin amaglar: ve denetim siirecinde gergeklestirilen faaliyetler:

Okul miidiirlerinden ticte ikilik bir cogunlugunun ise ¢evrimici ders denetimi gergeklestirdigi goriilmektedir.
Bu okul miidiirlerinin ¢evrimi¢i ders denetimi ger¢eklestirme nedenlerine bakildiginda katilimcilarin biiyiik ¢o-
gunlugunun, 6grencilerin derslere devaminin kontrol edilerek artirilmasini amagladigi goriilmektedir. Bunun ya-
ninda uzaktan egitim siirecinde yasanan aksakliklarin belirlenerek, giderilmesi ve 6gretmenlerin ders performan-
sinin degerlendirilmesi denetimin temel amaglart arasinda ifade edilmektedir. Bu durum Aydin (2013)’1n ders
denetiminin amacini 6grenme ve d6gretmeyi etkileyen etkinlerin daha etkili bir hale getirilmesi i¢in uygun kosul-
larmn hazirlanmasi amaciyla benzerlik gostermektedir. Bunu yaninda arastirma sonuglari Altunay (2020)’1in okul
yoneticilerinin denetim uygulamalarinda 6grenci davraniglarini gézlemleme, ders igerigini gozlemleme ve 6gret-
men-6grenci iliskilerini gdzlemleme” amaglar giittiiklerini belirten arastirmasini da desteklemektedir. Cevrimigi
ders denetimi gerceklestiren okul miidiirleri 6gretmenleriyle aralarindaki saglikli iligkinin 6gretmenin rahat dav-
ranabilmesine olanak vererek ¢evrim i¢i ders denetiminde herhangi bir olumsuzluga neden olmayacagin belirt-
mektedir. Buradan, okul miidiirlerinin ¢evrimici ders denetimi yapip yapmama kararlarinda kendi okullarindaki
durumsallig1 gz dniinde bulundurduklar1 yorumunda bulunulabilir. Ogretmenleri ile daha sicak iliskilerinin oldu-
gunu ve d6gretmenlerin denetimden olumsuz bir sekilde etkilenmeyecegini diisiinen okul miidiirleri ¢evrimigi ders
denetimi gergeklestirirken, baz1 okul miidiirleri ise siirecin olagan disilig1 ve yipraticiligina vurgu yaparak ¢evri-
mi¢i ders denetiminin olast olumsuzluklarinda sakinmiglardir. Bu anlamda okul miidiirlerinin kendi okullarinin
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kiiltiirii, uzaktan egitimin gergeklesmesine yonelik fiziksel ve alt yapi imkanlari, 6gretmenlerin psikolojik ve duy-
gusal durumlart ile salgin siirecini goz 6niinde bulundurarak dgretmenler, imkanlar ve siire¢ agisindan en dogru
zamanda, egitim denetiminin destekleyici ve rehberlik edici esaslarina uygun bir yaklasimla ¢evrimi¢i denetim
gerceklestirmelerinin isabetli olacagi sdylenebilir.

Cevrimigi ders denetiminin yapilma usuliine iliskin bulgular incelendiginde; okul miidiirlerin yariya yakininin
dersten hemen 6nce, ders denetiminin gergeklestirilecegine yonelik 6gretmene bilgi verdigi goriilmektedir. Bunun
yaninda bazi okul miidiirleri 6gretmenlere daha dnce yapilan toplantilarda bilgi verildigini, ders denetiminde he-
men Once ayrica bir bilgilendirmenin yapilmadigini ifade etmektedir. Normal donemde gerceklestirilen arastirma-
larda ise okul miidiirlerinin ¢ogunun gergeklestirilecek denetimi, oncesinde haber vermektedir (Yesil ve Kis,
2015). Kosar ve Buran (2019)’1n arastirmalarinda ise okul miidiirlerinin 6gretmenlere ders denetiminin giin ve
saatini bir hafta on giin 6nceden haber verdikleri bunun yaninda denetim kriterlerini de 6gretmenlere teblig ettikleri
goriilmektedir. Buradan yola ¢ikarak ders denetiminin 6gretmene dnceden haber verilmesi konusunda, uzaktan
egitim doneminde daha esnek davranildigi ve ders denetiminden ya hemen o6nce bilgilendirme yapildig1 ya da
onceki dénemlerde yapilan toplantilarda belirsiz bir zamanda yapilacaginin ifade edilmesine istinaden ders dene-
timi gerceklestirildigi goriilmektedir. Arastirmada elde edilen ders denetim zamam konusunda 6gretmene makul
bir siire onceden haber verilememesinin nedeni salgin déneminin ¢okg¢a belirsizlik ve degiskenlik barindiran bir
donem olmasindan kaynaklanabilir. Salgin doneminin genelde tiim insanlarin 6zelde ise 6gretmen ve dgrencilerin
psikolojisine etkileri diistintildiigiinde ¢evrimigi ders denetiminde ders 6ncesi dgretmene makul bir zaman 6nce
bilgi verilmesinin, 6gretmenlerde meydana gelebilecek endise, gerginlik ve denetlenmenin getirebilecegi olumsuz
duygularm 6nlenmesi adina daha isabetli bir yontem oldugu sdylenebilir.

Aragtirma sonucunda ¢evrimi¢i ders denetimi gergeklestiren okul miidiirlerinin ders denetimi sirasinda izleyici
roliinde bulunduklan goriilmiistiir. Bu sonug Yesil ve Kis (2015) ile Kosar ve Buran (2019)’un arastirma sonuglart
ile benzerlik gostermektedir. Yine katilimci miidiirlerin yartya yakim ¢evrimici ders denetimi esnasinda normal
donem i¢in teftis kurulu bagkanliginca hazirlanan 6gretmen ders denetim formunu kullandiklarini belirtmektedir.
Bazi miidiirler, 6gretmen ders denetim formunun yaninda uzaktan egitim i¢in 6nemli gordiikleri durumlara iliskin
notlar aldiklarini da belirtmektedirler. Okul miidiirlerinin, formda yer alan maddelerin yani sira 6grencinin gevri-
migi derste aktif edilmesi, 6gretmenin ¢evrimici derse yonelik dijital araglar ve materyal (slayt gdsterisi, resim,
animasyon vb.) kullanma durumlari ile 6gretmenin dersteki motivasyonu gibi degiskenleri géz 6niinde bulundur-
dugu goriilmektedir. Okul miidiirlerinin normal dénemde gerceklestirdikleri ders denetimlerinde de 6grencilerin
derse katilimi, sinif yonetimi, dersin gergeklestirildigi ortaminin durumu, dersin sunumu ve 6gretmenin tutumu
(Yesil ve Kis, 2015), siif ici iletisim, sinif yonetimi, 6gretim yontem ve tekniklerini kullanimi ve teknoloji haki-
miyeti (Koser ve Buran, 2019) gibi unsurlara dikkat ettikleri goriilmektedir.

Bu donemde okul midiirlerinin derse iliskin gézlem, izlenim ve notlarin1 daha ¢ok sohbet esnasinda gretmen-
lerle paylastig1, az sayida okul miidiiriiniin ise bu durumu degerlendirmek igin dgretmenlerle toplanti planladig
belirtilmektedir. Buna karsin normal dénemde ders denetimine iligkin izlenimlerin daha ¢ok 6gretmenler kurulu
toplantisinda giindeme alindig1 goriilmektedir (Koser ve Buran, 2019). Okul miidiirii tarafindan ¢evrimigi ders
denetimi sirasinda ve sonrasinda gergeklestirilen uygulamalar ile derste dikkat edilen unsurlarin, normal donemde
yiiz ylize egitimde gerceklestirilen ders denetimi ile benzerlik gdsterdigi sdylenebilir. Nitekim bir¢ok okul miidii-
riiniin ders denetim formu kullanarak, dersi daha verimli hale getirecek arag ve etkinliklerin varligi, 6gretmenin
hakimiyeti ve 6grencilerin katilimi gibi unsurlan dikkate aldigi, ders sonrasinda da 6gretmenlere doniit verdigi
goriilmektedir. Uzaktan egitim siirecinin denetiminde normal déneme gore farklilasan durumun egitimin gergek-
lestigi dijital ortam ve bu ortamdaki araglarin kullanimina yonelik oldugu ifade edilebilir.

5.2. Cevrimigi ders disindaki egitim ogretim faaliyetlerinin denetimi.:

Salgin doneminde uzaktan egitimin denetimine yonelik ¢evrimici ders denetimi disinda da faaliyetlerin ger-
ceklestirildigi goriilmektedir. Uzaktan egitime gegilmesiyle birlikte MEB, egitimin EBA platformu iizerinden
olusturulan “canli ders” sistemi araciligiyla gerceklestirilecegini agiklamistir. Bu donemde ders programlari okul
yoneticileri tarafindan planlanarak sisteme islenmis, 6gretmen ve dgrenciler planlanan giin ve saatte ders linkine
baglanarak dersleri gergeklestirmislerdir. Ayrica bakanlik bu donemde, EBA platformunda gerceklesen derslere
iligkin; derslerin gergeklesme durumlari, ders siireleri, her 6grenci i¢in ders devam oranlari, 6gretmenlerin dersle-
rine devam oranlar gibi birgok ayrintili bilginin okul yoneticilerince izlenebildigi “EBA Raporlar” isimli bir mo-
diilii hayata gecirmistir. Bu modiil katilimeilar tarafindan okul yoneticilerine 6lgiilebilir sayisal veri sunarak, de-
gerlendirme yapmada kolaylik saglamasi agisindan faydali goriilmektedir. Ancak ilerleyen donemlerde “EBA
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Canli Ders” modiilii yetersiz kalmis ve ¢evrimigi dersler ZOOM vb. diger internet tabanli platformlarda gergek-
lestirilmeye baslanmigtir. Bu durum sonucunda “EBA raporlar” modiiliinde sadece EBA platformu {izerinden ger-
ceklestirilen derslere ve sadece bazi okul kademelerine iliskin, bilgiler yer almistir. EBA raporlarin kullanilama-
mast okul miidiirlerince olumsuz karsilanmakta, bu durumun kendileri i¢in uzaktan egitimin izlenmesini zorlastir-
dig1 ifade edilmektedir. Egitim 6gretimin tamamen dijital ortamda gergeklestirildigi uzaktan egitimin okul miidiirii
ve daha iist egitim yoneticilerince denetimine yonelik dijital araglarin kullanilmasinin isabetli olacagi s6ylenebilir.
Bu baglamda “EBA Raporlar” modiiliiniin sadece dersin ger¢geklesme ve muhataplarin katilim durumlarina iliskin
veri sunmasi bakimindan asgari diizeyde de olsa denetim ihtiyacinin karsilanmasina cevap verdigi ifade edilebilir.
“EBA Raporlar” modiiliinde eksik olan tarafin siirecin etkililiginin ve verimliliginin denetimine iligkin biitiinciil
bilgi sunamamasi oldugu ifade edilebilir. Kald ki uzaktan egitim siirecinin ilerleyen doneminde belirtilen modiiliin
kaldirilmasinin, siirecin denetimini ¢ok daha olumsuz bir hale biiriindiirdiigii sdylenebilir.

Uzaktan egitim doneminde 6grenciler i¢in ders devam zorunlulugu olmamasina ragmen, okul miidiirlerinin
yarisinin yoklama defteri ya da ders raporu vasitasiyla 6grenci devamliligini izledigi anlagilmaktadir. Yillik plana
uygunluk ve kazanimlarin elde edilme durumlari ise daha ¢ok dgretmenlerin okula geldikleri giinlerde gergekles-
tirilen goriismelerde ele alinmaktadir. Az sayida okul miidiirii ise bu goriismeleri belirli periyodlarda plan dahi-
linde gergeklestirmislerdir. Bunun yaninda kazanim degerlendirme ve deneme sinav sonuglarin takibi, ders def-
terlerinin kontrolil en ¢ok kullanilan yontemler arasindadir. Bir okul miidiirii ise belirli araliklarla veli ve dgret-
menlere yonelik memnuniyet ve izlenim anketi gergeklestirerek ¢oklu degerlendirme yapmaya g¢alistiklarini be-
lirtmistir. Bu siiregte yapilan memnuniyet ve izlenim anketleri uzaktan egitim siirecinde gergeklestirilen denetim
faaliyetine iliskin daha fazla veri elde edilmesine katki sunabilir.

Ders dis1 sosyal, kiiltiirel etkinlikler, rehberlik faaliyetleri ve kurul komisyonlarn isleyislerine yonelik denetim
faaliyetlerinde ise en yaygin uygulamanin SOK, ziimre, kurul ve veli toplant1 tutanaklarinin istenerek, evrak iize-
rinden denetiminin oldugu goériilmektedir. Bunun yaninda okul miidiirlerinin 3’te 1’inin online toplantilara bizzat
katildig1, bazilarinin ise toplantiya ait resim, ekran goriintiisii istedigi sonucuna ulasiimistir. Ucar (2012)’1n aras-
tirmasinda da 6gretmen denetiminde plan, evrak ve dosya gibi konularin agirlikta oldugu bir denetim faaliyetine
vurgu yapilmaktadir. Tiim bu verilerden yola ¢ikilarak okul miidiirlerinin uzaktan egitimin denetimi i¢in hem ev-
rak kontrolii gibi normal donemi ¢agristiran daha klasik yontemleri hem de online toplant: ve dijital kayitlar gibi
teknoloji tabanli yontemleri kullandiklar goriilmektedir. Uzaktan egitimin dogas: itibariyle teknolojik ortamda
gerceklesmesi nedeniyle, siirecin denetiminde evrak kontrolii gibi denetim faaliyetleri yerine teknolojik unsurlarin
kullanildig1 denetim faaliyetleri bu siiregteki denetimin amaglari agisindan daha anlamli ve faydali olabilir.

5.3. Uzaktan egitimin denetimde yaganan zorluklar ve bazi okul miidiirlerinin ¢evrimici ders denetimi gercekles-
tirmeme nedenleri:

Yukarida ifade edilen denetim faaliyetlerinin yan sira katilimer okul midiirlerinin tigte birinin, denetimin ge-
sitli olumsuzluklara neden olabilecegi diisiincesiyle, ¢evrimigi ders denetimi gergeklestirmedikleri goriilmektedir.
Cevrimigi ders denetimi gerceklestirmeyen okul midiirlerinin tamami ders denetiminin dgretmenin motivasyo-
nunu diigiirecegini diislindiiklerini ifade etmislerdir. Uzaktan egitimde yasanan arag gereg eksikligi, pandemi sii-
recinin insan psikolojisi lizerindeki genel olumsuzluklar1 ve uzaktan egitime adaptasyonda yasanan sorunlarin
iizerine bir de denetim baskisinin egitim 6gretime faydadan ¢ok zarar getirebilecegi vurgulanmistir. Bunun ya-
ninda ders veriminin diigecegi ve bu siirecte ders denetimi yapmanin iistler tarafindan talep edilmedigi gibi neden-
ler de belirtilmektedir. Ayrica uzaktan egitim doneminde derslere devamin zorunlu tutulmamasi, sinavlarin istege
bagli olmasi ve ani karar degisiklikleri nedeniyle egitim 6gretim siirecinin planlana bilirliginin bozulmasinin ¢ev-
rimi¢i ders denetimine yonelik motivasyonu diisiiren bir durum oldugu ifade edilmektedir.

5.4. Uzaktan egitim siirecinin denetiminin ogretmen ve 6grenciler tizerindeki etkileri ile katilimcilarin siirece ilis-
kin onerileri:

Aragtirmaya katilan okul miidiirleri, uzaktan egitim déneminde gerceklestirilen denetim faaliyetlerinin dgret-
menler ve dgrenciler tizerinde ¢esitli etkileri oldugunu belirtmektedir. Okul miidiirlerinin yarisi denetimin, eksik-
liklerin tespit edilip giderilmesine katki sunacagini belirtmektedir. Ugte biri ise denetim siirecindeki dogru iletisim
ve yaklasimin dgretmenler iizerinde olumsuzluklarin meydana gelmesinin 6niine gegecegini ifade etmektedir.
Yine denetimin siirecin 6gretmenler tarafinda ciddiye alinmasina neden olacag beklentisi dikkate deger sonuglar
arasinda yer almaktadir. Uzaktan egitim doneminde gerceklestirilen denetimin 6gretmenler {izerindeki olumsuz
etkileri arasinda, okul midiirlerinin bilyiik gogunlugu, 6gretmende endise, gerginlik ve heyecan durumlarina neden
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olacagim diistinmektedir. Ancak bunun, ifade edilen durumlarin 6tesinde olumsuzluklara neden olmayacagi da
¢ogunlukca vurgulanmaktadir.

Bu donemde gergeklestirilecek denetimin 6grenciler tizerindeki etkisine yonelik, okul miidiirlerinin izlenimleri
arasinda tcte ikilik bir oranla ders devamliliginin artmast ilk sirada ifade edilmektedir. Ayrica okul miidiirlerinin
yarist denetimin akademik basariya da dolayli bir sekilde katki saglayacagim diisiinmektedir. Bu durum Kosar ve
Buran (2019)’1n ders denetimi yapmalarmin dgrencilerin akademik basarilarina, derse karsi motivasyonlarina ve
derse katilimlarina olumlu etkilerinin olduguna iliskin arastirma sonuglari ile benzerlik gostermektedir.

Okul miidiirlerinin uzaktan egitimin denetimine iliskin beklenti ve dnerileri arasinda bazilari dikkat ¢ekicidir.
Bu beklenti ve oneriler arasinda ilk sirada “EBA Raporlar” modiiliiniin gelistirilip daha kapsamli bilgiler icerecek
bir yapida kullanima sunulmasi yer almaktadir. Bir baska dikkat ¢ekici Oneri ise ¢evrimigi derslere yonelik 6gret-
men ders denetim formunun hazirlanmasidir.

Uzaktan egitimin, olagantistii bir siire¢ olan salgin nedeniyle uygulanan alternatif bir yontem oldugu agiktir.
Ancak egitimin her sart ve kosulda miimkiin olan en dogru sekilde devam etmesi gerekmektedir. Bu donemde
uzaktan egitimin, tiim 6grencileri kapsayici ve egitimin tiim islevlerini yerine getirici bir sekilde gergeklesmesinin
ontinde bazi zorluklar bulunmaktadir. Bu zorluklar arasinda ilk sirada uzaktan egitim igin gerekli bilgisayar, tablet
ve internet gibi arag-gerec¢ ve altyapi eksiklikleri yer almaktadir. Bu eksiklikler nedeniyle normal donemde ol-
mazsa olmaz goriilen bazi egitimsel durumlarin bu siirecte ertelendigi veya askiya alindig1 goriilmektedir. Ertele-
nen veya askiya alinan bu durumlar arasinda ders devaminin zorunlu tutulmamasi ve sinavlarin istege bagli ger-
¢eklestirilmesi yer almaktadir. Devam zorunlulugunun olmadigi ve dlgme degerlendirmenin yapilmadigi egitim
ogretimin istendik bir durum olmadig asikardir. Bu istenmedik durumun biitiinciil bir sistem olan egitimin birgok
baska noktasinda da sorunlara neden olacagi sdylenebilir.

5.5. Oneriler

1. Uzaktan egitim doneminde egitim dgretim siirecinin biitiinciil bir sekilde gerceklesmesi i¢in dncelikle
yapilmasi gereken arag- gereg ve altyapi eksikliklerinin giderilmesidir. Ardindan 6grenci devamliliginin saglan-
dig1, 6lgme- degerlendirme faaliyetlerinin yer aldigi, planlanabilen bir uzaktan egitimin hayata gegirilmesi gerek-
mektedir. Ancak bdyle bir uzaktan egitimde denetim faaliyetlerinin saglikli bir sekilde gergeklesmesi beklenebilir.

2. Okul midiirlerinin dijital siire¢lere iliskin yetkinlikleri ile, ¢evrimi¢i ders dncesi, sirasi ve sonrast ile ders
dis1 siireclerin denetimine yonelik yeterliliklerinin gelistirilmesi amactyla hizmet i¢i egitim almalari siirecte fayda
saglayabilir.

3. Uzaktan egitime 6zgii 6gretmen ¢evrimigi ders denetim formu gelistirilebilir.

4. EBA Raporlar modiilii, EBA Platformunda yer alan konu anlatimlar1 ve kazanim degerlendirme sinavlari
gibi diger egitim igeriklerinin de raporlanmasini kapsayacak sekilde biitiinciil bir anlayisla gelistirilip okul idare-
cilerinin kullanimina sunulabilir.

5. Uzaktan egitim doneminin kendisine 6zgii durumlarina uygun bir denetim siireci standartlastirilarak okul-
lar aras1 keskin uygulama farkliliklar1 ortadan kaldirilmalidir. Uzaktan egitimin denetlenmesinin gerekliligi ve
yontemleri okul miidiirleri ve 6gretmenlere kazandirilmalidir.
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Extended abstract
Introduction

The New Coronavirus Disease (Covid-19), which emerged in December 2019 in the Wuhan Province of China,
quickly became a global issue. In Turkey, it was announced on March 23 that education and teaching activities
would continue remotely through distance learning (SETAV, 2020). Remote education has been implemented
through the Education Information Network (EBA) system, as well as television channels and other online tools.
The transfer of the education-teaching process to digital environments through the internet and computers has not
eliminated the need for managing the process, but rather transformed it into an education management process that
utilizes new skills and methods. In order to achieve desired outcomes at both societal and individual levels, schools
need to be managed in accordance with their goals under all circumstances. To achieve this, the current situation
and resources must be considered, and the available material and human resources should be utilized in the most
effective and efficient way possible (Balci, 2002; Bursalioglu, 2019). In addition, increasing effectiveness and
efficiency and ensuring the organization's future depends on monitoring organizational processes.

Methodology

In this study, a qualitative research technique was used to reveal various situations related to the application
and inspection process carried out by school principals during the period of distance education. The research was
designed according to the phenomenology design of case study. The study group consisted of 12 school principals
who worked in Yenigaga and Doértdivan districts of Bolu province in the 2020-2021 academic year. The study
group was formed according to the purposive sampling method. In this research, the semi-structured interview
technique was used as the data collection method. The data was collected through face-to-face interviews, taking
maximum care of the pandemic conditions. The interviews were recorded with a digital voice recorder. The data
obtained from the interview notes and the transcription of the recorded interviews were analyzed through descrip-
tive and content analysis methods.

Findings

According to the results of a study, the monitoring activities carried out by school principals during the distance
learning process were examined. These inspections were divided into four themes: online class inspections, in-
spections of education activities outside online classes, challenges faced in monitoring distance learning, reasons
why online classes were not monitored, and the effects of postponing the monitoring of distance learning, along
with suggestions for the process.

The study found that some school principals preferred not to carry out online class inspections, while others
conducted inspections more frequently than before. Online class inspections were generally conducted to monitor
student attendance, evaluate teacher performance, and identify problems. School principals typically provide
teachers with information before the class and act as observers, using a teacher class inspection form. School
principals also take into account factors such as students' active participation, the teacher's use of digital tools, and
motivation.

The inspection of non-class activities through documents is widespread, and school principals believe that
inspections will contribute to addressing deficiencies. It was noted that class inspections during distance learning
may cause concerns and anxiety for teachers, but this can be prevented with the correct communication and ap-
proach. School principals' expectations and suggestions regarding the monitoring of distance learning include the
development of the "EBA Reports" system and the presentation of a more comprehensive structure that contains
more information, as well as the preparation of a teacher class inspection form specific to online classes.

Conclusion and recommendations

In remote education, many difficulties are encountered in achieving inclusivity for all students and fulfilling
all functions of education. The foremost challenge is the lack of necessary tools and infrastructure such as com-
puters, tablets, and internet access for remote learning. As a result of these deficiencies, some essential educational
processes that would normally be carried out are postponed or suspended. Factors such as the lack of compulsory
attendance and the optional nature of exams also cause problems in carrying out the education process holistically.

To address these problems, suggestions can be made. Firstly, it is essential to address the deficiencies in tools
and infrastructure to ensure student continuity and enable the planning of assessment activities. It may also be
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helpful to improve the digital competence of school principals regarding digital processes. In addition, new tools
specific to remote learning, such as online teacher supervision forms, can be developed. The EBA Reports system
can also be developed comprehensively to include reporting of other educational content, such as instructional
videos and competency assessment exams available on the EBA Platform and made available for use by school
administrators. A standardized monitoring process tailored to the unique circumstances of remote learning periods
should be established to eliminate sharp differences in implementation between schools.

Yazarlarin katki orani beyani

Bu makale ilk yazarin yiiksek lisans tezinden tiretilmistir.

Cikar ¢catismast

Bu calismada yazarlar tarafindan herhangi bir ¢ikar ¢atigsmasi belirtilmemistir.

Etik kurul onayt

Bu calismanm Etik Kurul Onay1, 29.04.2021 tarih ve 2021/04 toplantisinda Bolu Abant izzet Baysal Univer-
sitesi Sosyal Bilimlerde Insan Arastirmalari Etik Kurulu’ndan alinmistir. Tiim sorumluluk yazarlara aittir.
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Article Info Abstract

R h Articl
esearcit Articte In the ever-changing employment world, HR departments in all sectors are highly meticu-

Received: 6 March 2023 lous while hiring persons for all sorts of organizational positions. What they expect the
Revised: 14 June 2023 applicants to possess is not only the technical skills they need to do their jobs but also the
Accepted: 15 June 2023 soft skills they will be using in the job environment, such as critical decision-making, team-

leading, communication, and more, to be productive, efficient, and effective. Since engineer-
ing is a highly interdisciplinary field, graduates have the opportunity to work in many dif-

g;? ;‘r}z‘;’;‘g;zg graduates ferent professional contexts, and they must acquire soft skills for all sorts of professional
Hard skills ’ settings. This study explores soft skills for professional life and determines the content of
Soft skills ’ the soft-skills course that should be included in the curriculum of engineering faculties at
Soft skil. lS’ course design Turkish universities that are in the top 10 ranking of University Ranking by Academic Per-

formance (URAP) and offers a course design for a sofi-skills course originating from aca-
demic discussions and the needs of the job market.

1. Introduction

Organisations try to be increasingly meticulous in their selection, recruiting, and hiring processes with the ever-
evolving business ecosystems of today, but still, it is getting more laborious to determine which applicants to hire
for a particular position. Would it be wise to hire bright new university graduates with precious technical skills
and impressive potential to contribute to the company, even though they may look like they are just another one
of those new university graduates in need of some of those subtle, but pivotal soft skills? In an organisation, for
example, the communication process connects leaders, subordinates, co-workers, and members of the general
public (Ghosh, 2012). Employees no longer work alone in front of a machine or on an assembly line, with little or
no interaction with their co-workers or supervisors (Riggio & Tan, 2014). In today's workplaces, workers of all
kinds are expected to be able to communicate successfully with others. Many service professionals, team workers,
and the global community all require elevated levels of interpersonal skills because so much of their work is done
remotely (Riggio & Tan, 2014). However, there seems to be a growing concern among more senior professionals
about the appropriateness of new graduates for the already-established business practises of the present day.

Some senior professionals maintain that new graduates tend to voice incongruent things in the wrong settings,
and they do not bother asking questions to learn, which is expected behaviour from novice employees. They even
fail to comply with working hours. At work, they may seem to be spending a considerable amount of time on their
gadgets instead of doing the things outlined by their job description. They allow their careers to "simply happen"
or expect their employers to orchestrate them, and as a result, they are ultimately disappointed (Klaus, 2008). In
areas that require one-on-one contact with already existing or potential customers, customer service scores may
seriously suffer among new employees, resulting in misunderstandings and even confrontations with customers.
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cussed in this manuscript.
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In current business settings, responsiveness to customers is considered a soft skill that employees are expected to
possess for the continuous success of customer relationships (Sain & Wilde, 2014). While hardworking and dedi-
cated employees are more likely to perform well and generate a high profit for the organisation, lazy and uncom-
mitted employees are more likely to exhibit poor performance, resulting in a low or no profit for the organisation
(Ghosh, 2012).

For many senior managers having a workforce of increasingly young talents today, it would be quite common
to have hands-on experience with this mounting management issue in recent years: there is a continuously looming
gap in today’s professionals, particularly among the new participants, in terms of the skills that are not acquired
through formal school curriculum, which has been termed "soft skills". The growth of the soft skills movement
can be viewed in the context of modernization in the sense that education should remain sensitive to the needs of
a changing society, including changing labor market demands and cultural trends (Scheerens et al., 2020). Unlike
"hard skills" that show an individual’s technical competence, such as a diploma or certificate, making them capable
of performing a specific task in a particular area or domain, "soft skills" are those that are intangible, referring to
numerous non-technical skills focusing on individual and relational spheres such as "interpersonal communica-
tion", "self-awareness", "critical thinking", "time management", "stress management", "decision making", "team-
work", etc. (Dell'Aquila et al., 2017).

A diploma is proof of a university degree, which is a hard skill, giving an individual the right to work in a
related field. Similarly, a certificate officially gives an individual the right to perform as "a certified professional"
in that profession. The process of teaching and learning can be used to transfer hard skills from one person or
organisation to another. As a result, doctors create doctors, and engineers create engineers (Ghosh, 2012). How-
ever, soft skills are less tangible and more difficult to identify and document but are essentially important for the
career of an employee to thrive or get worse, thus resulting in a sustainable or deteriorating career. A discrepancy
appears as to what and how important those so-called soft skills are in today’s business life. In their 2018 study,
Ansar et al. show that undergraduate students of tourism need to master certain soft skills for their particular
industry.

When asked about the importance of soft skills in modern business settings, employers almost unanimously
assert that soft skills are of utmost importance for organisations to thrive. Andrews and Higson (2008) compared
four European countries—the UK, Austria, Slovenia, and Romania—in terms of the employability prospects of
business graduates and found that the similarities in the demands and expectations that employers have of business
graduates were considerably homogeneous. Soft skills may give candidates an extra advantage, even at the begin-
ning of their career, in their selection process for a job. DeLong and Elbeck (2018) found that a candidate's soft
talents were more important than their hard skills in determining whether or not they were invited back for a second
interview. Employers hire new graduates based on their hard skills, but it is the new graduates’ soft skills that
assist them in building their careers and leading the organisation into a sustainable future. If you want to achieve
a long-term professional reputation and success, you must combine your technical abilities with soft skills (Sethi,
2016). Whereas a hard skill enables you to be more effective in your profession, a soft skill enables you to be a
more efficient person (Ghosh, 2012).

Look at it from the point of view of an employer. Investing in a new employee is a long-term commitment.
When you recruit a new employee, you are investing both time and money. You want to see a positive return on
that investment (Sonmez, 2020). A lack, or even a deficiency, of soft skills might have unpleasant consequences
for both the employee and the employer. The soft skills gap not only hinders new employees’ career growth but
also makes employers frustrated and causes companies to waste their precious resources. Some scholars hold
higher education institutions responsible for this gap by stating that young people are not learning a sufficient
portfolio of general skills at university (Succi & Cinque, 2015).

In many selection and hiring cases, candidates are not shortlisted if they lack the required technical, i.e., hard,
skills; the possession of soft skills in this process is often ignored or underestimated. As a consequence, both
employees and companies suffer in real-world business settings due to the soft skills gap. Robinson (2009) reported
that deficiencies in new graduates appeared mainly in the areas of motivation, problem solving and analysis, or-
ganisation and time management, visioning, creativity, innovation, and change, and lifelong learning. In another
study conducted among recent management school graduates, Velasco (2012) drew attention to a widespread be-
lief among university students that they must study diligently to earn high grades because employers seek gradu-
ates with outstanding academic records, concluding that this belief does not appear to reflect what is happening in
organisations, where firms place a higher premium on personality and other personal characteristics of young
graduates. According to a case study in the field of accounting, a large portion of the accountants interviewed
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believed that businesses would become increasingly interested in hiring young accounting graduates with great
soft skills (Cernusca, 2020). Gale et al. (2017) conducted a longitudinal study (2006-2014) in the field of interior
design and showed that soft skills were more frequently mentioned as favourable characteristics in situations where
interns performed very well.

Furthermore, the willingness of employers to hire interns was influenced by their soft skills. Lyu and Liu (2021)
analysed online job postings between 2010 and 2019 in the U.S. energy sector and found that job openings in the
United States' energy sector are increasingly requiring a high degree of "soft" skills, indicating an "upskilling"
trend over the last decade. In another study from Indonesia, Hendarman and Cantner (2017) indicated that both
soft skills and hard skills are substantially and favourably connected with an individual's degree of creative think-
ing. Gruzdev et al. (2018) interviewed 36 employers from a variety of industries and sectors in their research and
concluded that soft skills are highly appreciated today by employers as significant for the success of their activities.
Lamberti et al. (2021) studied graduate students from a Spanish technical university in three categories: (1) higher-
salary graduates, (2) lower-salary/lower-GPA graduates, and (3) lower-salary/higher-GPA graduates. They found
that the perceived level of soft skills was crucial for the students earning higher salaries. These challenges generate
some questions such as: what soft skills are required in the field of engineering? Is it possible to learn soft skills?
Inevitably, the syllabus of the undergraduate and graduate engineering curricula will have to consider them to be
a component of their education. Keeping these challenges and questions in mind, this study aims to shed light on
soft skills acquisition in engineering education in Turkey by screening the curricula of some prominent Turkish
universities.

2. Literature review

In many industrialised countries today, there is a growing need for employees with technical skills. This can
be verified by looking at their requirements in their immigration processes. But the need for soft skills has grown
much more in recent years because they are essential for people who already have hard skills as well as those
without any technical skills. Rehman et al. (2017) studied the importance and impact of soft and hard skills on
performance in both contexts and tasks and discovered a positive relationship between the variables. Fernandez
and Liu (2019) commented in their research that adult employees without university degrees tend to have a higher
occupational standing than university graduates if they use soft skills more frequently. In another study, Cheng
and Hitt (2018) noted that students enrolled in career and technical education have greater levels of non-cognitive
qualities such as conscientiousness, which are necessary for later life success. Yan et al. (2019) studied the feasi-
bility of teaching soft skills to students at a Chinese university and showed a statistically significant positive impact
on the assessed soft skill outcomes. Jones et al. (2016) surveyed recruiters at a regional university career fair and
reported that factors demonstrating soft/social skills ranked highest in recruiter preferences. Sitompul et al. (2017)
studied the importance of soft skills for the graduates of a tourism academy and found that soft skills significantly
affected the working quality of the graduates. In their study at a Malaysian university, Abdullah et al. (2019)
looked at the effects of soft skills acquired by graduates on their career opportunities and discovered that employ-
ability was favourably connected with leadership abilities, teamwork skills, and communication skills, among
other characteristics.

Figure 1. Soft skill intensive employment in years

Soft skill intensive employment in years
64% 63%
62%
60% 5%
58%

56%
54% 53%

52%
50%
48%

Soft skill intensive occupations Soft skill intensive occupations Soft skill intensive occupations
in 2000 in2015 in2030

(Adapted from Deloitte’s Soft Skills for Business Success Report, 2017)
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Towards the end of the first quarter of the 21% century, members of Generation Z have already started taking
positions in the workforce of organisations. With the addition of Generation Z members to the present workforce,
the soft skills gap has started making itself more visible, paving the way for mounting research in this field. Indeed,
soft skill-intensive employment has been gradually increasing in the new millennium, and soft skill-intensive oc-
cupations are expected to have reached 63% by the year 2030 (Figure 1). Almost all the data coming from the
research studying the soft skills gap in a wide array of sectors and occupations points to a steady lessening of soft
skills among new graduates in organisations from Generation X to Y and Z successively. The newest employees
of the present workforce increasingly tend to possess visible flaws in a minimum of one or a few soft skills that
are crucial in modern business settings.

2.1. Soft skills making their way into current professional life

An employee's technical expertise may not guarantee a thriving career for a lifetime. To get to the top as an
employee or a leader, one must possess a wide range of talents that are difficult to quantify yet essential to success.
Often referred to as "soft skills," these are behaviours and personality qualities that contribute to a person's success
in the workplace. They include things like teamwork, critical thinking, persistence, and communication. For ex-
ample, the role of efficient communication and interpersonal skills for medical doctors was analysed by Duffy et
al. (2004) and the results were published in The Kalamazoo II Report. According to their findings, effective com-
munication between patients and physicians helps shape diagnoses, initiates therapy, and builds a caring connec-
tion. The success of these efforts is highly dependent on the physician's communication and interpersonal abilities.
In another study from medical practise, more specifically from nursing, Ray and Overman (2014) concluded that
soft skills may lead to a more positive work environment, which in turn can help the well-being of employees.

Employees with strong technical abilities might be derailed by a lack of soft skills, such as reliability, time
management, and critical thinking. Good time management involves setting the right goals, dealing with interrup-
tions and procrastination, prioritising, and scheduling effectively (Kumar et al., 2011). Of all the soft skills, critical
thinking is gaining increased importance in professional settings. Critical thinking is the careful and considered
process of choosing whether an idea should be accepted, rejected, or reserved (Butterfield, 2010). Typically, a
critical thinker acquires and interprets information carefully and uses it to reach reasonable conclusions (Kumar
et al., 2011). According to data coming from professionals, over 90% of HR experts feel that soft skills are the
most important trend in reshaping the workplace, followed by work flexibility, anti-harassment, and pay transpar-
ency (Figure 2).

Figure 2. The four trends transforming your workplace

The Four Trends Transforming Your Workplace
Percentage of talent professionals who agree these trends are very important to
the future of recruiting and HR

Soft skills | J91%
Work flexibility | P 72%
Anti-Harassment | - 71%
Pay tranparency | P 53%

0% 20% 40% 60% 80% 100%

(Adapted from LinkedIn Global Talent Trends Report, 2019)

Many businesses, perhaps understanding this, are now placing greater emphasis on soft skills in the employ-
ment process. Among the most sought-after talents in today's workforce are those of reliability, cooperation, col-
laboration, adaptability, and problem-solving. This is not a surprise. At the beginning of their careers, people are
hired primarily based on their technical capabilities. Nevertheless, their ability to maintain a profession over time
is directly tied to their soft skills. They are driven to study and stay current in their fields because of their soft
skills. As a result of constantly redefining themselves in the context of acquiring new information and abilities,
they become more resilient and adaptable. In a crisis, emotionally resilient people can control their emotional
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reactions, allowing them to navigate their way through it successfully (Tang, 2019). Since they are so adaptable,
they can fit in well in most work situations.

The remarkable thing about soft talents is that they can be used in any job. Torres et al. (2020), for example,
studied the Informatics Engineering master’s students’ perception of soft skills in their technical area and con-
cluded that a collaborative and complementary strategy for developing soft and hard skills was deemed the most
effective method for encouraging innovation among them. To prioritise the soft skills that workers need to im-
prove, self-assessments and in-company feedback reports may be utilised in conjunction with one another. Em-
ployees may get valuable insight into how others see them. When assessing soft skills, it is equally critical for
businesses to consider prejudice, gender inequalities, and cultural disparities. For example, a man's aggressive
communication style may be considered more acceptable than a woman's aggressive communication style. When
dealing with varied gender viewpoints, you must be compassionate while not holding individuals to dramatically
different standards. Similarly, when cultural differences are encountered, the common attitude is rarely curiosity.
Often, it involves judgement, and you are likely to view others' behaviour as improper, undesirable, or lacking
(Gardenswartz et al., 2008).

The fact that certain individuals are born with the ability to demonstrate certain soft skills more easily is well
recognised, but these abilities may also be developed with practise. Like a child learning how to walk and eventu-
ally run while catching and throwing, an individual will master a soft skill with more time spent and more practise,
followed by increasingly complex skills (Bhatnagar & Bhatnagar, 2012). Treating soft skills the same way you
would treat technical talent may have a significant impact on a company's success. Soft skills, like technical ones,
may deteriorate if they are not utilized. That is why it is essential to keep practicing them. One-off webinars and
panel discussions will not work in the majority of circumstances when it comes to improving one's soft skills. That
is also not how people learn technical skills. Soft skills training approaches that are flexible, shorter, and more
frequent tend to be the most effective. Companies should also provide a range of lifelong learning opportunities.
Lifelong learning is a mindset, not something that can be readily reasoned away as 'nice to have but not required'
or put off indefinitely (Ramesh & Ramesh, 2010).

Some individuals like to learn by reading, while others prefer to learn by doing. A heterogeneous group is
likely to have a variety of interests, tastes, and biases, and you must be prepared to deal with these differences
(Ramesh & Ramesh, 2010). Employees should be included in the process of determining what works best for
them. When it comes to practical applications of group training or mentorship, a mix of larger groups and on-
demand videos or podcasts may be the best way to go. Ganimian et al. (2020) studied a three-year mentoring
program provided for secondary school students and reported that the program improved students’ academic be-
haviours in general. Listening skills are considered one of the seven habits of effective people (Rani, 2012). Keep-
ing this in mind, workplaces may provide opportunities for workers to discuss what is going well with their job
and, more crucially, what is not going well. Walking through various scenarios, such as high-stress or time-sensi-
tive circumstances, with everyone in a team could be a helpful exercise to work on strengthening communication
and bonding within a group. The idea is that effective teams do not emerge automatically. Individuals frequently
create groups, yet they may or may not operate well together. If they do, the group is considered to be working as
a team—a collection of individuals who organise themselves to collaborate on a common goal (Butterfield, 2010).

To provide more in-depth training in soft skills, there are formats and technologies available to accommodate
any budget or desired goal. However, in general, those that need reflection and engagement from workers are the
most effective. As an employer, you have a duty to ensure that your employees are engaged and that you develop
an atmosphere and goals that are stimulating, challenging, and productive (Fleming, 2016). If individuals just sit
and listen to a presentation or watch an online video, they are not getting an opportunity to put the skills they have
learned into practise. To get you started, here are some soft-skill training strategies to think about: Real-world
experience is an excellent instructor, but not all organisations have the resources to create or recreate real-world
events to educate their staff. Some organisations have turned to virtual reality approaches as the most realistic
alternative to working in a real-world environment. They provide virtual reality simulations that are designed to
mimic real-world circumstances, such as allowing staff to respond to a complaint from a client. It is critical to gain
a thorough understanding of the environment in which your customer spends their day to better comprehend where
you, your requirements, your recommendations, your requests, and your team fit into the picture (Belsky, 2019).

Companies may also use workshops as an easy-to-organise and easy-to-manage technique for soft skills train-
ing. For example, when working in a varied setting, understanding the wide range of cultural behaviours and
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preferences, as well as the meanings that are behind them, is crucial to achieving emotional intelligence (Gar-
denswartz et al., 2008). Emotional intelligence abilities are best taught via hands-on, instructor-led courses since
they are the most engaging and effective. It is a safe bet that workers will benefit from workshops that imitate real-
world situations and provide them with meaningful feedback based on their replies.

Investing in tailored and professional training from coaches or specialised mentors may be a cost-effective way
to satisfy the demands of soft skills development programs. Coaching is primarily about paying attention to the
other person and assisting them in becoming more competent in their job (Brent & Dent, 2015). Because of the
price, coaching is often reserved for upper-level management roles. However, organisations with significant levels
of change and complexity, such as air travel, insurance, banking, and the car industry, are all examples of industries
that might benefit from a prominent level of management (Cook, 2009). Following this, firms would be wise to
invest in developing workers' leadership abilities from the beginning of their careers—especially when considering
companies with a high percentage of internal hiring. Occasionally, people possessing leadership qualities may not
be aware of themselves and never aspire to be leaders (Rani, 2012). Mentorship programs are one method of
achieving this goal. Making use of the soft talents of corporate leaders, whether one-on-one or in groups, is a cost-
effective and productive technique that can be implemented quickly.

There are profound theoretical consequences of providing soft skills education to engineering students. Histor-
ically, engineering curricula have focused primarily on developing students’ technical abilities while paying little
attention to helping them improve their interpersonal and communication skills. However, there are several ad-
vantages to providing engineering students with soft skills education as part of their formal education. First, it
improves their ability to work in interdisciplinary groups by facilitating communication and collaboration. The
result is solutions that are both easier to use and better suited to the specific circumstances in which they will be
implemented. Engineers are better prepared for managerial jobs and project leadership through the development
of their soft skills through training programmes. Finally, it encourages engineers to take a more rounded view of
an issue, considering the social, ethical, and environmental consequences of their work. Students can grow into
well-rounded engineers and citizens if we teach them the value of soft skills and encourage their development.

3. Method

Ethics committee approval. All responsibility belongs to the researchers. All parties were involved in the re-
search of their own free will. The authors received no funds, grants, or other support for the submitted work. The
authors certify that they have no affiliations with or involvement in any organization or entity with any financial
or non-financial interest in the subject matter or materials discussed in this manuscript.

In compliance with what this study aims to achieve, the engineering faculties of 10 prominent Turkish univer-
sities were selected for screening. 10 universities (Istanbul Technical University, Hacettepe University, Middle
East Technical University, Istanbul University-Cerrahpasa, Cankaya University, Bilgi University, Bogazici Uni-
versity, Sabanci University, Koc University, and Bilkent University) were selected because their curricula have a
wide array of engineering departments, thus providing enough data to draw meaningful conclusions.

3.1. Data collection and analysis

URAP (University Ranking by Academic Performance) was used as a benchmarking criterion for the selection
process. URAP is a non-profit institution that sees making Turkish and world university rankings as a social ser-
vice. The team members working in the URAP Laboratory, among other things, voluntarily contribute to the uni-
versity ranking studies. The URAP Research Laboratory was established in 2009 within the body of the Middle
East Technical University Informatics Institute. URAP aims to develop scientific methods to evaluate higher ed-
ucation institutions in line with their academic achievements and to share the results of the studies with the public.
Their goal is to help universities compare their academic performance with other universities’ data obtained from
the studies and to help them realize their openness to improvement according to the determined indicators
(https://urapcenter.org/).

3.2. Findings

All the departments of the engineering faculties of the 10 prominent universities ranked by URAP were
screened. Their curricula and course catalogs were scanned using their websites. These 10 universities have a total
of 112 departments in their engineering faculties (Table 1).
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Table 1. Top 10 Turkish Universities, Departments of Engineering Faculties, and soft skills courses

Name of University I\_Iumbe_r of Departments Number of courses related to
in Engineering Faculty soft skills

1 Istanbul Technical University 30 1

2 Hacettepe University 16 0

3 Middle East Technical University 14 1

4  Istanbul University - Cerrahpasa 14 0

5 Cankaya University 9 0

6  Bilgi University 8 2

7  Bogazici University 6 2

8  Sabanci University 6 0

9  Koc University 5 1

10  Bilkent University 4 0
Total 112 7

(Ranking taken from URAP website: https://urapcenter.org/)

Among all the countless courses offered by these 112 engineering departments, only seven of them are either
directly or somewhat related to soft skills acquisition. Some of these universities have their own career centres and
try to create awareness and training about soft skills to a certain extent, but they have not made soft skills acquisi-
tion a part of their engineering curricula. For example, Koc University initiated a course named Academic and Life
Skills 100 in 2010 ‘with the purpose of helping young adults develop those basic competencies they will need in
the university, their professional and personal lives’ as they express on their website. This is a good example of
acquiring soft skills, but it is not specific to engineering education; it is rather general and inclusive of all their
students.

To cite another specific example, a course named Career Planning offered by Middle East Technical Univer-
sity can be mentioned. But again, soft skills constitute only the content of one week in the syllabus of this 14-week
course. The rest of the syllabus focuses on such topics as college life, career journey, CV preparation, networking,
entrepreneurship, interviews, etc. Considering so few soft skills courses available in engineering curricula, we
could assume that there is a clear gap between what engineers are expected to possess and what they are offered
in their education in terms of soft skills acquisition at Turkish universities. This gap indisputably points to the need
for soft skills courses offered by engineering departments at Turkish universities to meet the needs of various
sectors, with their graduates endowed not only with hard skills but also soft skills needed in current work settings.

4. Discussion

The benefits of teaching engineering students soft skills are substantial. The capacity to interact, collaborate,
and adjust to different professional environments is just as critical as technical skill. Soft skills training helps
prepare engineering students for the future’s more complex and multicultural workplaces. Their ability to articulate
complicated technical concepts to non-technical stakeholders is a key factor in the success of their teams and the
projects they oversee. Engineers who have developed their "soft skills," such as empathy and active listening, can
better meet the needs of their customers and the people who will be using their products. Engineers adept in
negotiating and resolving conflicts are better equipped to handle complex circumstances and come to agreements
that benefit all parties. In addition, students who participate in soft skills education develop their leadership skills,
making them better able to assume managerial responsibilities and steer their teams to fruitful project completion.
Training engineers in soft skills has far-reaching repercussions, improving their employability, career prospects,
and capacity to make constructive contributions to both the technical community and society.

There are several ways that a higher education institution can benefit from a well-developed curriculum. Edu-
cation curricula must be kept up to date in European institutions so that students graduate with a solid foundation
of knowledge as well as a diverse set of soft skills. Developing abilities such as lifelong learning, interpersonal
communication, and entrepreneurial and professional conduct ethics can help graduates improve their employa-
bility. Concerns about the employability of recent graduates are on the rise, as are the increasing number and
diversity of student populations. As for students in the engineering discipline, the validity and applicability of soft
skills have recently been recognized, particularly in the context of teamwork. Recent research has revealed the
difficulty of determining which soft skills are required for engineers during the learning process. As a result, it is
critical to add soft skills to the curriculum, particularly if students wish to receive degree certifications from foreign
organisations. In this instance, such abilities are seen as professional abilities by the employer.
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To comply with the European Higher Education Area Declaration, which was adopted on June 19, 1999, and
in recognition of their importance in the development of a knowledge-based economy, European universities are
required to produce graduates who can respond quickly and effectively to the constantly changing demands of the
workplace (Andrews & Higson, 2008). As part of the European Higher Education Area, students, graduates, and
higher education professionals will have unrestricted movement and a chance for fair accessibility to the best
education available at universities in an accessible area. Achieving common standards for diplomas and other
university education certificates is built on the foundations of transparency and collaboration across European
quality assurance organisations. Since 2002, Turkey has been a member of the Bologna Process.

As is the case in all other countries participating in the Bologna Process, Turkish universities must benchmark
all of their academic programs against the world's best institutions in their fields and design learning outcomes
and curriculum structures in full accordance with international accreditation institutions, such as the American
Board of Engineering and Technology (ABET) for engineering (https://www.abet.org/). Aiming to make a con-
gruent contribution to the engineering profession in Turkey in light of all these facts, this study offers a soft skills
course design that is versatile and modifiable according to the particular needs of universities and/or engineering
departments. The related literature cites a wide variety of soft skills, and a typical list such as the one below can
be utilised to incorporate into the design of the course, offering the prevalent content items for the course
(Bhatnagar & Bhatnagar, 2012, p. 3):

* Listening skills » Communication skills * Team-building skills

* Leadership skills * Problem-solving skills * Time management skills
* Persuasion skills * Negotiation skills * Analytical thinking skills
* Conflict management skills * Assertiveness skills * Feedback skills

* Counselling skills * Presentation skills * Mentoring

* Flexibility * Self-awareness

The proposed course will include a variety of authentic tasks, problems, and challenges designed to encourage
students to put their newly acquired soft skills to use in the field of engineering, specifically. Students will leave
the course with the necessary abilities that they will need in their future studies as well as in their professional
lives after they have graduated from university. The primary goal of the course is to make students aware of the
fact that while the hard talents they possess are important building blocks for their professional careers, it is the
soft skills they will learn through this course that will distinguish them in a corporate environment. Student out-
comes of the course were assessed against the criteria of the American Board of Engineering and Technology
(ABET), a non-profit organisation that accredits university programs in engineering and engineering technology,
as well as programs in other specific scientific subjects (https://www.abet.org/). As a result, the course establishes
its suitability for inclusion in the engineering higher education curriculum.

As stated earlier, the course design is versatile and can be modified by changing or omitting the needed parts.
The course was designed as a one-semester course with no prerequisites, but it is recommended that it should be
offered to second- or third-year undergraduates who have studied and completed the basics in their discipline,
making the content more accessible to more knowledgeable students. The course design can be seen in full detail
in the appendix at the end of the article.

5. Conclusion and recommendations

The rate of employability in a country is described as a measure of the country's economic and social progress.
With the rapid transition of the workplace into a more inclusive atmosphere and a highly competitive labour mar-
ket, employability has taken on a whole new meaning in today's world. In addition to having technical expertise
relevant to the work, job seekers must be proactive and adaptable in their approach to seeking career prospects.
Recruiters have been looking for well-educated engineers who have learned more than what their schools offered
them, training themselves to go beyond the school curriculum, for some time. Currently, there is a significant
demand for non-technical talents, which allows for the flow of social information and engineering skills. Engi-
neers' technical talents are highly valued by employers when hiring new engineers, but it is a candidate's ability to
connect and engage with others in a range of professional contexts that truly distinguishes them and allows them
to establish a successful lifetime career. It is because of this that the term "soft skills", which regulates business
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and management models and is a critical element in companies around the world for the hiring, evaluation, and
retention of positions, is a term that means the ability to execute a particular function that ends up going beyond
technical expertise and market experience.

Engineers in today's dynamic and diverse business environment must be accountable for producing new infor-
mation and expressing their views proactively, critically, and independently in today's dynamic and multidimen-
sional business environment. The capacity to produce novel and creative solutions to real-world challenges is also
emphasised by professional working practises for engineering undergraduates. As part of their education, students
will learn about the importance of teamwork, how to lead multidisciplinary projects, and how to respond to public
expectations, as well as the ethical and social ramifications of their activities. Currently, engineering graduates
must not only meet high technical standards, but they must also possess a variety of soft skills that will increase
their employability and assist them in maintaining their place in the sector, according to current recruiting prac-
tises. Consequently, the integration of soft skills courses into the technical engineering curriculum is necessary for
students to acquire and improve soft skills.

As previously noted, the current engineering curriculum of the 10 prominent Turkish universities displays a
clear disparity between the demand for soft skills and the hard facts of the engineering profession in Turkey. The
existence of this gap allows this article, as well as the soft skills course design presented here, to be more in line
with the current reality of engineering education in Turkey. The study does not intend to revolutionise the field of
engineering education in the local community, nor does it offer a novel educational approach. As an alternative, it
identifies an existing curricular gap and proposes a versatile and modifiable course design to close the gap for
engineering undergraduates.

Because soft skills are acquired in higher education and are reflected in the human relationships that a profes-
sional forms, it is expected that the academic community would focus on continual improvement to satisfy the
needs of the job market. Educators and employers alike must provide engineers with the resources they need to
further their growth and development. Even if these tools can help professionals take control of their careers, it is
ultimately up to the individual to use them to keep up with the latest technology and to focus on improving their
weaknesses and skills. Turkish higher education institutions should be encouraged to better serve the demands of
employers by providing courses in soft skills. Unlike the professional and graduate levels, four-year engineering
programs in Turkish universities tend to place less emphasis on general soft skills applicable to a wide range of
careers. With few engineering students opting to continue their study with a graduate degree, it is crucial that
engineering faculties should focus much more on providing instruction in soft skills.
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APPENDIX

A Soft Skills Course Design Template

This course will involve various authentic tasks/problems/challenges in order to make students use their soft skills specifi-
cally in the field of engineering. At the end of the course, students will be equipped with the necessary skills that they will
need in their further studies and beyond their academic life. The main aim of the course is to make students become aware
of the fact that the hard skills they have are building blocks of their professional lives, however, what makes them stand
out in a business context is the soft skills they will be adopting via this course. Student outcomes of the course have been
determined in the light of the criterion of ABET, which is a non-profit organization that accredits university programs in
engineering and engineering technology and other specific scientific fields.

General Course Information

Course details

Course code

*

Coordinating

unit Faculty of Engineering

Term Fall/Sophomore or Junior

Level Undergraduate

Locations *

Contact 3 hours per week

Restrictions Only students of the Faculty of Engineering are allowed to register

Course descrip-
tion

This course will involve various authentic tasks/problems/challenges in order to make students use
their soft skills specifically in the field of engineering. At the end of the course, students will be
equipped with the necessary skills that they will need in their further studies and beyond their aca-
demic life. The main aim of the course is to make students become aware of the fact that the hard
skills they have are building blocks of their professional lives, however, what makes them stand out
in a business context is the soft skills they will be adopting via this course. Student outcomes of the
course have been determined in the light of the criterion of ABET, which is a non-profit organization
that accredits university programs in engineering and engineering technology and other specific sci-
entific fields.

Learning out-
comes

(ABET Criterion
3)

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-pro-
grams-2021-2022/

University grad-
uate attribute

Valid if/when the university/faculty specify their own

Learning re-
sources

All valid scientific resources

Online learning

If necessary

Assessment

Essays, reports, scientific papers
Case studies

Story telling

Projects

Portfolios

Interviews

Observations

Oral exams
Self-assessment

Surveys

Multiple choice scenarios

Assessment sum-
mary

Weightings will be specified.

Weeks

Course Requirements/De-

tails Rationale

Staging Tasks/problems

* The rationale
behind the tasks
will be identi-
fied according

*All students need to a mem-
ber of a group. If necessary,
they need to convince the
other members of the group to

*Make solar en-
ergy economical
*Provide energy

*Introduction
*Presentation of the
course by the course in-

o from fusion
itructor_ K del be accepted (communication) *I? ﬁ(lis o to the needs and
_Grouplng_, task delega- | Each group has to choose rovide access to subject areas.
tion, planning clean water

three problems among the list
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Weeks 1-7

*Each week students are
required to give a short
report to their groups
and the instructor
*Instructor screens the
group discussions, an-
swers students’ questions
and guides them.

*In Week 7, students
give their presentations
and hand in their written
work.

and by using their engineering
skills, find a solution/solutions
to it. In the process, using
their soft skills such as lateral
thinking, critical thinking is a
must.

* In order to find solutions,
each group need to do re-
search regarding the problem
and become fully aware of the
all the aspects of it in the past,
now and future (background
knowledge/knowledge of the
history of problem is a must)
* Task delegation is a must.
All students are required to
have a unique task in the pro-
cess of finding a solution. In
addition, they are required to
inform each other on a regular
basis.

*All students need to show
their leadership skills.

*Goal setting, task delegation,
planning, formulating solu-
tions, presentation must be
done via written correspond-
ence.

*Solutions to the problems are
required to be delivered in the
format of a research paper and
full-fledged presentation.

* Effective presentation mak-
ing and academic skills such
as citation, summarizing, par-
aphrasing, research techniques
are not in the scope of this
course. Students are expected
to have presence regarding
these.

*Students get a pass or fail
score. *Assessment is holistic.
Criteria consists of two im-
portant aspects: providing a
currently applicable solution
to the problems as a group and
solid evidence of each student
fulfilling their task.

*All written correspondence
and the work the group have
produced must be provided to
the instructor of the course.

Weeks 8-14

*New groups are formed
for the second task/chal-
lenge/problem
*QGrouping, task delega-
tion, planning

*Each week students are
required to give a short
report to their groups
and the instructor
*Instructor screens the
group discussions, an-
swers students’ questions
and guides them.

*Restore and im-
prove urban infra-
structure

* Advance health
informatics
*Engineer better
medicines
*Reverse-engineer
the brain

*Prevent nuclear
terror

*Secure cyber-
space

*Enhance virtual
reality

* Advance person-
alized learning
*Engineer the tools
of scientific dis-
covery

*Develop carbon
sequestration
methods

*Manage the nitro-
gen cycle
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atilganlik ve yasam doyumu ile atilganlik arasinda pozitif yonde anlaml iliskilerin oldugu
tespit edilmistir. Ayrica, aracilik analizi sonuglarina gore beden algisi ile yasam doyumu
arasindaki iliskide atilganhigin kismi diizeyde araci roliiniin  oldugu gériilmiistiir.
Calismamin  ana  degiskenlerinin ~ sosyodemografik  degiskenlere gore farklilasip
farklilasmadigi degerlendirildiginde, kadin katilimcilarin beden algisi puanlarimn erkek
katilimcilardan diisiik oldugu, evli kattlimcilarin yasam doyumlarinin bekar katilimcilardan
yiiksek oldugu ve onlisans mezunu katilimcilarin yasam doyumu diizeylerinin lise ve lisans
mezunu katthmciardan daha yiiksek oldugu tespit edilmistir.  Mevcut aragtirma
sonuglarimin bireylerin beden algilarimmin ve atilganlik diizeylerinin yasam doyumlari
lizerindeki etkisinin anlasimasina olumlu yonde katk saglayabilecegi diisiintilmektedir.
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This study aimed to examine the relationships between perceived body image, life
satisfaction, and assertiveness, and also, to determine the mediator role of assertiveness in
relation to perceived body image and life satisfaction. According to the results of the
analyses, it was determined that there were significant positive relationships between
perceived body image and life satisfaction, perceived body image and assertiveness, and life
satisfaction and assertiveness. In addition according to the mediation analysis results, it was
seen that assertiveness had a mediating role in the relationship between perceived body
image and life satisfaction. When it is evaluated whether the scores of continuous variables
differ according to sociodemographic characteristics, it is observed that the body image
scores of female participants were lower than male participants. The life satisfaction level
of married participants is higher than single participants. Additionally, associate degree
college students’ life satisfaction level is higher than high-school graduate participants and
bachelorette graduate students. It is thought that the current research results can contribute
positively to the understanding of the effect of individuals' perceived body images and
assertiveness levels on their life satisfaction.

1. Giris

Beden bireylerin kendilerini diger insanlara sunduklar1 en goriinen dzelliklerinden biri (Uras, 2004) olarak

tammmlanmaktadir. Beden algisi ise bireylerin kendi bedenlerine yonelik olarak gelistirmis oldugu duygu, diisiince,
davranis ve inanglandir (Cash ve Pruzinsky, 1990). Dolayisiyla beden algist kisilerin bireysel ozellikleri ve
toplumsal yargilar ¢ergevesinde sekillenen, kisilerin kendileriyle ve diger insanlar tarafindan nasil goriindiikleri
ile ilgili fikirleri neticesinde zihinlerinde olusan degerlendirmeler olarak tanimlanabilecek bir kavramdir. Ayni

* Bu makale ilk yazarin yiiksek lisans tezinden iiretilmistir. Saglik Bilimleri Universitesi Hamidiye Girisimsel Olmayan Aras-
tirmalar Etik Kurulu’'ndan 18 Ekim 2019 tarih ve 19/125 no'lu karar ile alinmistir. Tiim sorumluluk yazarlara aittir.

Kaynak goster: Giindiiz, A. & Bilge, Y. (2023). Beden algis1 ve yasam doyumu arasindaki iligkide atilganligin araci rolii.
International Journal of Social Sciences and Education Research, 9 (2), 157-167. DOLI: https://doi.org/10.24289/ijsser.1263599
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zamanda c¢ocukluk cagindan itibaren sekillenmeye baslayan, gelisim ve degisimi yasam boyu devam eden bir
olgudur. Erken ¢ocukluk déneminden itibaren bireylerin gelismekte olan bedensel ve fiziksel 6zellikleriyle iliskili
olarak ailesi ve sosyal gevresi tarafindan sergilenen tutumlar beden algisimin sekillenmesinde 6nemli bir rol
oynamaktadir (Karsli, 2014; Kundakg1, 2005; Mezarci, 2018).

Gegmisten gliniimiize insanlar zihinlerinde var olan ideal beden algisina ulasabilmek i¢in birgok farkli yontem
benimsemislerdir. Baz1 bireyler egzersiz ve diyet gibi yontemler kullanirken bazilan ise estetik ve medikal
operasyonlara basvurarak ideal beden algilarina ulasmay1 hedeflemislerdir (Cengiz, 2011). Bireylerin beden
algilarin degerlendirmeleri sonucunda olumlu ve olumsuz beden algist olmak iizere iki farkli imgeye ulastiklar
bilinmektedir. Olumlu beden algisina sahip olan bireyler dis goriiniislerinden memnun olurken olumsuz beden
algisina sahip olan bireyler genellikle dis goriiniislerinden memnun degillerdir ve olumsuz beden algisina sahip
olan bireylerin ideal benlik algilar ile kendilerini algiladiklar1 beden algilar1 ¢ogunlukla birbiriyle uyumlu bir
ozellik gostermemektedir (Aydin, 2015). Olumsuz beden algis1 bireylerin yasam doyumu diizeylerini
diistirmektedir ve alanyazinda bu iliskiyi gosteren ¢ok sayida ¢aligma bulunmaktadir (Jain ve Tiwari, 2016; Kaya
Sen, 2019; Purutcuoglu ve Aksel, 2017; Sarikadioglu, 2016). Fazla kilolu ve obez bireylerde beden algisi, benlik
saygisi ve algilanan sosyal destegin yasam doyumu ile iliskisini tespit etmek iizere tasarlanan 100 kiginin dahil
edildigi bir ¢caligmada elde edilen sonuglara gore yiiksek kilolu ve obez kisilerde benlik saygisi ve olumlu beden
algist arttik¢a yasam doyumunun da arttig1 saptanmistir (Akman, 2019). Bir baska calismada yetiskin bireylerde
beden algis1 ve kendini kabul diizeyi ile yasam doyumu arasindaki iliski incelenmistir. Bireylerin yasam doyumu
ile beden algis1 ve kendini kabul diizeyleri arasinda pozitif yonlii iliskilerin oldugu tespit edilmistir (Sarikadioglu,
2016).

Yagsam doyumu bireylerin beklentileriyle sahip olduklarimt birbirleriyle karsilastirdiklarinda elde ettikleri
sonug olarak tanimlanmaktadir. Yasam doyumu spesifik bir durumda elde edilen doyumu degil, hayatin genelin-
deki mutluluk, doyum ve iyi olma halini tanimlamaktadir (Neugarten vd., 1961). Bir bagka tanimlamada ise yagam
doyumu mevcut yagamdan alinan doyum, ge¢misteki yasamdan alinan doyum, gelecekten beklenen doyum ve
bireyin yakin ¢evresindekilerin o bireyin yasamu ile ilgili degerlendirmelerinin tiimii olarak ifade edilmistir (Diener
vd., 1999). Endiistri Meslek Lisesi, Teknik Lise ve Anadolu Teknik Lisesinde okuyan 402 lise dgrencisi ile
yiriitiilen ve 6grencilerin atilganlik diizeyleri ile yasam doyumu ve duygularmi ifade etme davramslarinin
karsilastirildigr bir arastirmanin sonuglarina gore gruplar arasi fark olmaksizin atilganlik ile yasam doyumu
arasinda pozitif yonde anlamli bir iliskinin oldugu tespit edilmistir. Ayrica atilganlik diizeyi yiiksek olan
ogrencilerin atilganlik diizeyi diisiik olanlara kiyasla daha yiliksek yasam doyumuna sahip olduklari goriilmiistiir
(Donmez, 2007).

Atilganhk

a yolu= Beden algis1 ve atil- b yolu= Atilganhik ve yasam
ganlik arasindaki iligki doyumu arasindaki iliski

/ ¢ yolu= Beden algis1 ve atilganligin birlikte \

yagsam doyumu iizerindeki toplam etkisi

Beden algis1 — ¢’ yolu= Atilganligin kontrol edildigi ——»| Yasam doyumu

durumda beden algisinin yasam doyumu
tizerindeki dogrudan etkisi

Sekil 1. Beden algis1 ile yasam doyumu arasindaki iliskide atilganligin arac1 rolil.

Bireyler zaman zaman duygu, disiince, talep ve arzularimi dile getirirken farkli davrams sekilleri
kullanabilmektedirler. Bazi bireyler istek ve diisiincelerini ifade ederken karsi tarafi kiiciik goren ve kirici
olabilecek diizeyde saldirgan bir tutuma sahipken, bazilar ise istek ve diisiincelerini dile getirmekte zorlanan,
¢ekingen bir tutum sergilerler. Atilgan iletisim tarzina sahip olan bireyler kisiler arasi iligkilerinde ne saldirgan ne
de ¢ekingen bir tutum sergiler. Atilgan bireyler kendi istek ve arzularini diledikleri sekilde gergeklestirme yoniinde
hareket etmek yerine bireyler aras esitligi goz dniinde tutarak davranma egiliminde olan kisilerdir (Orgiin, 2000;
Voltan, 1980). Alberti ve Emmons’a (1998) gore atilganlik bireylerin kisiler arast iligkilerinde esitlik ilkesini géz
oniinde bulundurarak kendi haklarimi savunabilmesine, duygu, diisiince, talep ve inanglarini rahat bir bigimde

Copyright © 2023 by IJSSER
ISSN: 2149-5939



159
A. Giindiiz & Y. Bilge

sOyleyebilmesine ve diger bireylerin haklarina miidahale etmeden kendi haklarma sahip ¢ikabilmesine imkan
saglar. Atilganlik ile beden algist arasindaki iliskinin incelendigi ve 148 sporcu 6grenci ile gerceklestirilen bir
calismada elde edilen bulgulara gore sporcularin atilganlik diizeyleri ile beden algilar1 arasinda pozitif yonde
anlamli bir iliskinin oldugu saptanmustir (Alagiil, 2004). Yapilan bir baska ¢alismada ise iiniversiteli 6grencilerin
beden algilari ile atilganlik diizeyleri arasindaki iligki incelenmis ve cinsiyet fark etmeksizin 6grencilerin olumlu
beden algisina sahip olmalari ile atilgan davrams sergilemeleri arasinda pozitif bir iliskinin oldugu tespit edilmistir
(Ugur, 1996).

Alanyazin incelendiginde beden algisi ile yasam doyumu arasindaki iliskide atilganligin araci roliiniin ele
alindig1 bir ¢aligmaya rastlanmamistir. Bu eksiklikten hareketle bu ¢alismada beden algisi, yasam doyumu ve
atilganlik arasindaki iliskilerin ve beden algisi ile yasam doyumu arasindaki iligkide atilganligin araci roliiniin
incelenmesi amaglanmigtir. Beden algist ile yasam doyumu arasindaki iliskide atilganligin araci rolil igin
olusturulan model Sekil 1'de sunulmustur.

2. Yontem

Arastirmanin etik agidan uygunlugu ve anket uygulama izni igin Saglik Bilimleri Universitesi Hamidiye
Girisimsel Olmayan Arastirmalar Etik Kurulu’ndan 18 Ekim 2019 tarih ve 19/125 no'lu karar ile alinmustir.

2.1. Arastirmanin deseni

Bu aragtirma nicel bir ¢alisma olup iliskisel tarama ve aracilik modeli desenleri kullanilmistir. Kartopu 6rnekleme
yonteminin kullanildig1 ¢alismaya dahil edilme kriteri geng ve ilk yetiskinlik doneminde olmak ve okur yazar
olmak olarak belirlenmistir. Yas araligi 18-35 (23.88+4.38) olan katilimcilar 256°s1 (%71.3) kadin ve 103’
(%28.7) erkek olmak iizere toplam 359 kisiden olusmaktadir.Katilimcilarin 64’1 (%17.8) evli ve 295’1 (9%82.2)
bekardir. Gelir diizeyi diisiik olanlar 44 kisi (%12.3), orta olanlar 286 kisi (%79.7) ve yiiksek olanlar 29 kisidir
(%38.1). Katilimcilardan 32 kisi (%9) lise mezunu, 51 kisi (%14.3) onlisans ve 274 kisi (%76.8) lisans egitim
diizeyine sahiptir. Arastirmada yer alan 359 katilimcidan 202’si (%56,3) boy ve kilosundan memnun ve 157
(%43,7) katilimc1 ise memnun degildir. Cerrahi estetik operasyon gegirmek isteyen kisi sayisi 87 (%24,2), cerrahi
estetik operasyon gecirmek istemeyen kisi sayist 272°dir (%75,8) ve 64 (%17,8) katilimci medikal estetik
operasyon gecirmek istemekte, 295 (%82,2) katilimci ise medikal estetik operasyon gegirmek istememektedir.

Olgekler toplam 380 katilimer tarafindan doldurulmustur. Ancak belirlenen yas araligimn disinda kalan,
Olcekleri doldururken hatali isaretleme yapan veya eksik birakan 21 katilime1 6rnekleme dahil edilmemistir.

2.2. Veri toplama araglart

Sosyodemografik Bilgi Formu. Demografik bilgi formunda katilimcilarin yas, cinsiyet, gelir durumu, egitim
diizeyi, medeni durum, kendilerini ¢ekici bulup bulmama, estetik ameliyat gegirip gecirmemis olma, boy-kilo
memnuniyeti gibi sorular yer almaktadir.

Viicut Algist Olgegi. Secord ve Jourard (1953) tarafindan gelistirilen viicut algisi dlgegi bireylerin viicutlarinda
bulunan birtakim boliimlerden ve islevlerden ne diizeyde memnun olduklarim 6lgmeyi hedeflemektedir. Olgegin
Tirkiye’deki gegerlilik ¢alismasi Hovardaoglu (1993) tarafindan gergeklestirilmistir. Hovardaoglu tarafindan
Tiirkgeye gevrilen ve tiniversite 6grencileri ile yapilan uyarlama ¢alismasinda iki yarim test giivenirligi .75, madde
test korelasyonlar1 r=.45 ile r= .89 ve Cronbach Alfa katsayisi ise r=. 91 olarak bulunmustur. Olcek toplam 40
maddeden olusmaktadir. Olgekten alinabilecek en diisiik puan 40, en yiiksek puan ise 200diir. Katilimcilarmn
yiiksek puan almalari bedenlerinden memnun olma, diisiik puan almalart ise bedenlerinden memnun olmama
derecesini gostermektedir (Hovardaoglu, 1993).

Yasam Doyumu Olgegi. Diener ve digerleri (1985) tarafindan gelistirilen dlgegin Tiirkceye gevrilmesi ve
uyarlama calismasmi Koker (1991) gerceklestirmistir. Olgek 5 maddeden olusmaktadir ve 7'li likert tipine sahiptir.
Olgekten almabilecek en diisiik puan 5, en yiiksek puan 35'tir. Olgegin giivenirlik galismalari sonucunda; test-
tekrar test giivenirligi r=.85, madde-test korelasyonlar1 ise .71 ile .80 arasinda hesaplanmistir (Koker, 1991).

Rathus Atllganlik Envanteri. Kisiler arast iliskilerde bireylerin atilganlik diizeyini tespit etmek amaciyla Rathus
(1973) tarafindan gelistirilmis olan Slgegin Tiirkge uyarlama ¢alismasini Voltan (1980) yiiriitmiistiir. Olgek 30
maddeden olusmakta ve Olgegin puanlanmasi -3 ile +3 puan araliginda degerlendirilmekte ve 0 puan
bulunmamaktadir. Bu dogrultuda dlgekten alinabilecek en diisiik puan -90, en yiiksek puan ise +90'dir. Rathus

Copyright © 2023 by IJSSER
ISSN: 2149-5939



160

International Journal of Social Sciences and Education Research, 9 (2023)

Atilganlik Envanteri'nin Tiirkgeye uyarlama ¢alismalarinda test tekrar test giivenirlik katsayisinin .92 oldugu
saptanmustir (Voltan, 1980).

2.3. Islem

Veriler kartopu drmekleme yontemiyle toplanmis olup, bir boliimii {iniversite 6grencilerinden fiziksel ortamda
toplanmus, bir boliimii ise Google formlar araciligi ile olusturulan 6lgeklerle elde edilmistir. Biitiin katilimcilardan
calismaya goniillii katildiklarini belirten bilgilendirilmis onam almmustir. Olgeklerin doldurulmas: yaklasik 15
dakika stirmiistiir.

2.4. Veri analizi

Betimsel verilerin analizinde yiizde, frekans, ortalama ve standart sapma kullanilmistir. Arastirmanin
degiskenleri ile ilgili normallik varsayimi ¢arpiklik ve basiklik degerleri ile incelenmis elde edilen ¢arpiklik ve
basiklik degerleri + 1,5 ve — 1,5 araliginda oldugu i¢in analizlerde parametrik testler kullanilmistir. Rathus
Atilganlik Envanteri, Viicut Algist Olgegi ve Yasam Doyumu Olgegi puanlan arasindaki iligkilerde Pearson
Korelasyon Analizi ve Regresyon Analizi kullanilmistir. Aracilik analizleri ise Hayes’in (2013) Process Macro
v.3 eklentisi kullanilarak gerceklestirilmistir. Biitiin analizler SPSS 25 programu ile gergeklestirilmistir.

3. Bulgular
3.1. Beden algisi, yagam doyumu ve atilganlik puanlarimin demografik degiskenlere gore incelenmesi

Katilimcilarin demografik bilgileri ile atilganlik, beden algist ve yasam doyumu puanlarinin karsilastirilmasi
sonucunda beden algis1 (t3s7= -3,086; p<,01) puanlarinin cinsiyet degiskenine gore anlamli diizeyde farklilastigi
ve erkek katilimcilarin beden algist puanlarmin kadin katilimcilardan daha yiiksek oldugu goriilmiistiir. Medeni
durum bakimindan karsilastirildiginda ise atilganlik ve beden algisinin medeni durum degiskenine gore
farklilasmadig1 ancak yasam doyumu (t@s7= 4,671; p<,01) puanlarinin medeni durum degiskenine gore anlamli
diizeyde farklilastigi, evli katilimeilarin yasam doyumu puanlarinin bekar katilimeilardan daha yiiksek oldugu
saptanmustir. Egitim durumu degiskenine gore yapilan analizde yalmzca yasam doyumu (Fss4= 4,346; p<,05)
puanlarinin anlamli diizeyde farklilastigi ve onlisans diizeyinde egitim goren katilimcilarin yasam doyumu
puanlarinin lise ve lisans diizeyi egitim goren katilimcilardan daha yiiksek oldugu tespit edilmistir. Beden algisi
(tasn=7.053; p<,01) ve yasam doyumu (tzs7= 3.075; p<,01) puanlarinin boy/kilo memnuniyeti degiskenine gore
anlamh diizeyde farklilastig1, atilganlik (tas7=-1.228; p>,05) puanlarinin ise farklilasmadigi bulgulanmistir. Boyu
ve kilosundan memnun olan katilimcilarin beden algis1 ve yasam doyumu puanlarinin boy ve kilosundan memnun
olmayan katilimcilardan daha yiiksek oldugu goriilmiistiir. Beden algist (tgsn= -2,346; p<,01) ve yasam doyumu
(tasn= -2,047; p<,01) puanlarimn cerrahi estetik operasyon yaptirmayi isteme durumu degiskenine gore anlamli
diizeyde farklilastig1 ve cerrahi estetik operasyon yaptirmay: istemeyen katilimcilarin beden algist ve yasam
doyumu puanlarinin isteyen katilimeilardan daha yiiksek oldugu saptanmistir. Beden algist (tzs7)= -2,329; p<,05)
ve yasam doyumu (tasn= -2,220; p<,05) puanlarmin medikal estetik operasyon yaptirmayr isteme durumu
degiskenine gore anlamli diizeyde farklilastig1 ve medikal estetik operasyon yaptirmayi istemeyen katilimcilarin
beden algis1 ve yasam doyumu puanlarinin isteyen katilimeilardan daha yiiksek oldugu tespit edilmistir.

3.2. Degiskenler arast betimleyici istatistikler, korelasyonlar ve yordayicilik etkisi

Tablo 1’de degiskenlere ait en kiigiik-en biiylik degerler, carpiklik-basiklik degerleri ile ortalama ve standart
sapma degerleri verilmistir.

Tablo 1. Atilganhik Envanteri, Viicut Algisi Olgegi ve Yasam Doyumu Olgegi igin betimleyici istatistikler

Olgekler Min Maks X ss Carpiklik Basiklik
Rathus Atilganlik Envanteri -88 78 16,39 23,86 -,31 ,89
Viicut Algis1 Olgegi 56 200 143,74 22,36 -,28 57
Yasam Doyumu Olgegi 5 35 21,43 6,96 -,36 -,50

Tablo 2°de beden algisi, yasam doyumu ve atilganlik puanlarn arasindaki iliskilerin incelenmesi amaciyla
Pearson korelasyon analizi bulgular verilmistir.

Copyright © 2023 by IJSSER
ISSN: 2149-5939



161
A. Giindiiz & Y. Bilge

Tablo 2. Atilganlik, viicut algis1 ve yasam doyumu puanlari arasindaki iliskiler

Olgekler RAE VAO YDO
Rathus Atilganlik Envanteri 1

Viicut Algis1 Olgegi A1 1

Yasam Doyumu Olgegi ,32 427 1
“p<.01

Tablo 2 incelendiginde beden algisi ile yasam doyumu arasinda pozitif yonde anlamli bir iliskinin oldugu,
katilimcilarin beden algisi puanlar arttikca yasam doyumu puanlarinin da arttig1 goriilmektedir. Benzer sekilde
atilganlik ile beden algist ve atilganlik ile yasam doyumu arasinda pozitif yonde anlaml bir iliskinin oldugu
saptanmustir.

Tablo 3’te beden algisi ve atilganlik puanlarinin yasam doyumu puanlar tizerindeki yordayicilik etkisinin
incelenmesi amactyla yapilan ¢oklu dogrusal regresyon analizi sonuglar1 verilmistir.

Tablo 3. Atilganlik ve viicut algisi puanlarinin yasam doyumu puanlari tizerindeki yordayici etkisi

Bagiml Bagimsiz 5 5
Degisken Degiskenler B SH B ! R F AR
Yasam Sabit 4,85 2,23 2,171

Doyumu Beden Algist ,109 ,016 ,351 6,841 177 46,76™ ,201
Olgegi Atilganlik ,052 ,015 177 3,447 ,024

*p<,05; **p<,01

Beden algis1 ve atilganlik puanlarinin yasam doyumunu yordama diizeyi incelendiginde beden algisinin %17.7
ve atilganligin %2.4 olmak iizere toplam %20.1 oraminda (F356= 46,76, p<.001) yasam doyumunu yordadigi
tespit edilmistir (Tablo 3).

3.3. Aracilik analizi

Atilganlik

a=0.44"" b=0.05"

Beden algis1 c=0.13%* ¢’=0.11**————> Yagsam doyumu

Sekil 2. Beden algis1 ve yasam doyumu arasindaki iligskide atilganligin araci roli

Aracilik analizi Hayes’in (2013) Process Macro eklentisi araciligiyla yapilmistir ve olusturulan model basit
aracilik modellerinden Model 4 kullamlarak smanmistir. Bagimsiz degisken olan beden algisinin atilganlik
iizerindeki dogrudan etkisinin (a) (B=.44, SH= .05, = 8.51, p<.001 ve %95 GA [.3349-.5363]) anlaml1 oldugu ve
modelde bagimli degisken olan yasam doyumuna atilganligin dogrudan etkisinin (b) (B = .05, SH= .02, = 3.44,
p<.001 ve %95 GA [.0222-.0812]) de anlaml1 oldugu goriilmiistiir. Bagimsiz degisken olan beden algisimin yasam
doyumu {iizerindeki toplam etkisinin (c) (B= .1302, SH= .01, = 8.90, p< .001 ve %95 GA [.1028-.1611]) ve
dogrudan etkisinin (c¢’) anlamh oldugu (B= .1094, SH= 02, = 6.84, p< .001 ve %95 GA [.0780-.1409])
bulunmustur. Araci degiskenin etkisinin anlamli olup olmadigmin simmanmasi amaciyla bootstrap yontemi
kullanilmistir ve gliven araliklarinin sifir igermemesi anlamli araci bir iliskinin oldugunu géstermistir. Dolayisiyla
yasam doyumu tizerindeki %2.25 oranindaki dolayli etkinin anlaml oldugu (B=.0225, SH=.01 ve %95 GA [.0088-
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.0372]) tespit edilmistir (Sekil 1). Ayrica, varyansin %18’ini agiklayan tiim modelin anlamli oldugu goriilmiistiir
(F(1,357)=79.25, p<.001). Aracilik analizi sonuglarina gore atilganlik degiskeni aracilik modeline eklendiginde
beden algisinin yasam doyumu fiizerindeki etkisinin diistiigii goriilmiistiir. Bu yiizden beden algist ile yasam
doyumu iliskisinde atilganligin anlamli diizeyde kismi bir araci roliiniin oldugu bulunmustur.

4. Tartisma

Bu aragtirmada ilk olarak beden algisinin yasam doyumu ve atilganlik ile iliskisinin belirlenmesi, ikinci olarak
ise atilganlik ve beden algisinin yasam doyumunu yordama diizeyinin tespit edilmesi ve beden algisi ile yagam
doyumu arasindaki iligskide atilganligin aract roliiniin incelenmesi amaglanmastir.

Beden algisi, yasam doyumu ve atilganlik puanlarinin cinsiyet degiskenine gore farklilasip farklilasmadig
incelendiginde yalmzca beden algist puanlarinin cinsiyet degiskenine gore anlamli bir farklilik gosterdigi
saptanmistir. Erkek katilimcilarmm beden algist 6lgeginden aldiklari toplam puanin kadin katilimcilarin
puanlarindan yiiksek oldugu belirlenmistir. Brezilya’da ergenlerle yapilan bir aragtirmada da benzer sonuglara
ulasilmistir (Pinho vd., 2019). Kadinlarin erkeklere nazaran bedenlerini olumsuz algilamalarinin toplum ve medya
tarafindan kadinlara dayatilan ideal beden imgeleri ve zay1f olmanin bir giizellik kriteri olarak kabul edilmesi gibi
degerlendirmelerin bir sonucu olarak kadinlarin dis goriiniisleriyle daha ¢ok ugrasir hale gelmeleri ile iliskili
oldugu diisiiniilebilir.

Medeni durum degiskenine gore evli olan bireylerin yasam doyumlariin bekar bireylerden yiiksek oldugu
ifade edilmistir. Benzer sekilde, Appleton ve Song (2008) tarafindan yapilan ¢alismada evli kisilerin yagsam
doyumlarimin bekar kisilerden yiiksek oldugu ortaya konmustur. Boy-kilo memnuniyeti ile beden algisi ve yasam
doyumu degiskenleri karsilastirnildiginda her iki degisken i¢in de anlamli sonuglar elde edilmistir. Boy-kilo
memnuniyeti yiiksek olan katilimcilarmm beden algisi dlgeginden aldiklart puanlarin daha yiiksek oldugu
saptanmistir. Alanyazin incelendiginde kilosundan memnun olan kadinlarmm kilosundan memnun olmayan
kadinlara gore beden algis1 puanlarinin daha yiiksek oldugu ifade edilmistir (Giir, 2020). Benzer sekilde boy-kilo
memnuniyeti degiskenine gore de boy ve kilosundan memnun olan kisilerin yasam doyum puanlari yiiksek
bulunmustur. Boy ve kilo oranlarindan memnun olmanin kisilerin 6zgiiven diizeylerinin artmasina yol agarak
yasam doyumlarini yiikselttigi diistiniilebilir. Egitim diizeyi ile yasam doyumu iliskisi karsilastirildiginda dnlisans
mezunu bireylerin yasam doyumlarinin lise ve lisans mezunu bireylerden yiiksek oldugu bulgulanmustir. Ozkul ve
Comert’in (2018) yaptiklar1 ¢alismada da benzer sekilde Onlisans mezunu 6gretmenlerin yasam doyumlart
puanlarinin lisansiistii mezunu 6gretmenlerden yiiksek oldugu tespit edilmistir. Onlisans mezunu bireylerin yasam
doyumu diizeylerinin lisans mezunu bireylerden yiiksek olmasinin sebebinin egitim diizeyinin artmasinin yol
actig1 yliksek beklentilerin karsilanamadigi ve buna bagli olarak bireylerin yasam doyumlarinin diistiigii seklinde
aciklanabilir. Beden algis1 puanlarinin cerrahi ve medikal operasyon yaptirmay: isteme degiskeni ile iliskisi
incelendiginde cerrahi ve medikal operasyon yaptirmayi istemeyen katilimeilarin beden algisi 6lgeginden aldiklari
puanlarin cerrahi ve medikal operasyon yaptirmayi isteyen katilimcilardan daha yiiksek oldugu goriilmiistiir.
Alanyazin incelendiginde cerrahi ve medikal operasyon yaptirmayi isteme ile beden algismin iliskisini inceleyen
bir ¢alismaya rastlanilmamistir. Hem cerrahi hem medikal estetik operasyon yaptirmay1 istemeyen katilimeilarin
daha ¢ok viicut ve yiiz sekillerinden, organ ve uzuvlarindan memnun olan bireyler olduklart ve bedenlerini daha
olumlu algiladiklar1 diistiniilebilir. Alanyazindaki bir¢ok ¢alisma bu degerlendirmeyle uyumludur ve bu
¢alismalarda olumlu beden algisina sahip olmanin yagam doyumunu yiikselttigi 6ne siiriilmiistiir (Jain ve Tiwari,
2016; Kaya Sen, 2019; Akman, 2019).

Korelasyon analizi sonuglar incelendiginde, beden algist ve yasam doyumu degiskenleri arasinda pozitif
yonde istatistiksel olarak anlamli bir iliskinin oldugu goriilmiistiir. Bariatrik cerrahi adayr morbid obezite
hastalariyla yapilan bir ¢alismada bu hastalarin yasam doyumu diizeylerinin ve beden algis1 puanlarinin kontrol
grubundaki kisilere gore daha diisiik oldugu ve beden algisi ile yasam doyumu arasinda pozitif yonde anlamli bir
iliskinin oldugu tespit edilmistir (Erbay-Gonenir vd., 2018). Ogretmenlerle gerceklestirilen bir bagka calismada
beden imaj1 ile 6gretmenlerin yasam doyumu pozitif iliskili bulunmustur (Al Sulaimi vd., 2022). Beden algisi,
bireylerin hayatinda dnemli bir yer teskil etmektedir. Baz1 zaman ve durumlarda bireylerin bedenleriyle ilgili
diistinceleri ve hisleri ile kendileri hakkindaki diisiinceleri ve hisleri ayn1 olabilmektedir (Giines, 2009). Buradan
yola ¢ikarak bireylerin bedenlerine yonelik olumlu veya olumsuz algilamalarinin yasam doyumunu da
etkileyebilecegi sdylenebilir. Beden algisi ile atilganlik arasindaki iliski incelendiginde ise iki degisken arasinda
pozitif yonde anlaml iliskinin oldugu saptanmistir. Alanyazin incelendiginde sporcularla yiiriitiilen bir
arastirmada sporcularin atilganlik diizeyleri ile beden algilar1 arasinda pozitif yonde anlamli bir iliski
bulgulanmistir (Alagiil, 2004). Ugur'un (1996) 6grencilerle yaptigi bir bagka ¢aligmada cinsiyet farki olmaksizin
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beden algist ile atilganlik arasinda pozitif yonde anlamli bir iliski saptanmistir. Calismamizin sonuglarini
destekleyen bu iki arastirmanin aksine Marshall iiniversitesi 6grencileriyle yapilan bir ¢alismada ise spor yapan
ve yapmayan kadin 6grencilerin beden algisi ile atilganlik diizeyleri arasinda anlaml bir iliskinin olmadig tespit
edilmistir (Woodrow-Keys, 2006). Calismanin diger degiskenleri olan yasam doyumu ve atilganlik puanlar
arasindaki korelasyon sonuglari incelendiginde yasam doyumu ile atilganlik arasinda anlaml diizeyde pozitif
yonli bir iligkinin oldugu ve katilmcilarin atilganlik diizeyleri arttikca yasam doyumlarmin da yiikseldigi
goriilmiistiir. Alanyazinda yasam doyumu ile atilganlik arasindaki iliskiyi arastiran az sayida caligmaya
rastlanmistir. Kisilik 6zelliklerinin yasam doyumu ve kariyer doyumuna etkisinin incelendigi bir arastirmada
atilganlig1 yiiksek olan kisilerin yasam doyumu ve kariyer doyumlarinin da yiliksek oldugu tespit edilmistir
(Lounsbury vd., 2004). Saglik turizmi ¢alisanlarinin kisiler arast duyarlilik ve yagam doyumlari arasindaki iliskinin
incelendigi bir bagka ¢alismada, kisiler aras1 duyarlilik alt boyutlarindan olan atilganlik ile yagam doyumu arasinda
pozitif yonlii fakat anlamli olmayan bir iligki tespit edilmistir (Colakoglu, 2019).

Atilganlik ve beden algismin yasam doyumunu yordama diizeyinin tespit edilmesi amaciyla yapilan ¢oklu
dogrusal regresyon analizi sonucunda yasam doyumunun etki sirasina gore beden algisi ve atilganlhigik tarafindan
yordandig1 tespit edilmistir. Alanyazin incelendiginde obez ve yiiksek kilolu kisilerin beden algisimin yasam
doyumunu pozitif yonde yordadigi goriilmiistiir (Akman, 2019). Bir bagka arastirmada beden algisinin hem kadin
hem erkek bireylerde yasam doyumunun onemli bir yordayicisi oldugu tespit edilmistir (Davis vd., 2020).
Atilganlik ile yasam doyumu iliskisinin incelendigi bir ¢alismada ise atilgan olan bireylerin yasam doyumu
diizeylerinin atilgan olmayan bireylere gore daha yliksek oldugu bildirilmistir (D6nmez, 2007). Elde edilen bu
bulgular mevcut ¢alismanin sonuglari ile uyumludur. Atilgan bireyler duygu, diisiince, istek, ihtiyag ve inanglarini
rahat bir sekilde dile getirebilen ve 6zgiiven sahibi bireylerdir (Alberti ve Emmons, 1998). Atilganlik diizeyleri
yiiksek olan bireylerin yasam doyumlarinin da yiiksek olmasinin nedeni bu tiir 6zelliklere sahip olmalar1 olarak
diistintilebilir.

Mevcut calismanin bir diger hedefi beden algisi ile yagsam doyumu arasindaki iliskide atilganligin araci roliiniin
incelenmesidir. Bu dogrultuda gerceklestirilen analizlerde beden algisi ile yasam doyumu arasindaki iligkide atil-
ganligin araci roliiniin incelenmesi amaciyla olusturulan modele gore beden algisindan atilganlia giden yolun,
atilganliktan yagam doyumuna giden yolun ve son olarak beden algisindan yasam doyumuna giden yolun anlamli
oldugu saptanmistir. Dolayisiyla olusturulan modele gore beden algist ile atilganligin yasam doyumu tizerindeki
birlikte etkisinin anlaml oldugu goériilmiistiir. Bu baglamda yapilan analiz sonuglarma gore beden algisinin yasam
doyumu tizerindeki etkisinde atilganligin anlaml kismi bir aracilik roliiniin oldugu tespit edilmistir. Ancak alan-
yazin incelendiginde beden algisi ile yasam doyumu arasindaki iliskide atilganligin araci roliinii inceleyen baska
bir ¢aligmaya rastlanmamustir.

Son olarak mevcut arastirmanin ¢esitli simrhiliklar1 bulunmaktadir. Arastirmaya katilan katilimcilarin
%71,3"iniin kadin, %28,7'sinin erkek olmasi, 6rneklemin cinsiyet agisindan dengeli olmamasi aragtirmanin sinir-
liliklarindan biri olarak degerlendirilebilir. Bir diger sinirlilik ise kullanilan 6lgeklerin 6z-bildirime dayali 6lgekler
olmasi ve bu sebeple dlgekler doldurulurken katilimeilarin kendilerini iyi gdsterme egilimi sergilemis olma ihti-
malleridir. Bu arastirmada var olan sinirhiliklarin gelecek arastirmalar agisindan géz 6niinde bulundurulmasimin
onemli olabilecegi diisiiniilmektedir.

5. Sonug

Bu ¢aligsmanin temel amaci beden algisi ile yasam doyumu arasindaki iligskide atilganligin araci roliiniin ince-
lenmesidir. Elde edilen bulgular degerlendirildiginde hem beden algisi, yasam doyumu ve atilganlik degiskenleri-
nin birbirleri arasindaki iliskilerin anlamli oldugu hem de atilganligin beden algis1 ve yasam doyumu arasindaki
iliskiye aracilik etkisinin oldugu tespit edilmistir. Alanyazin incelendiginde elde edilen korelasyon bulgularimi
destekleyen ¢aligmalar (Akman, 2019; Alagiil, 2004; Lounsbury vd., 2004) bulunmakla birlikte beden algisi ve
yasam doyumu arasindaki iliskide atilganligin araci roliiniin incelendigi bir ¢aligmaya rastlanmamis olmasi nede-
niyle yapilan arastirmanin bu boslugu doldurarak alanyazina katki saglayacagi diistiniilmektedir. Olumlu bir beden
algisina sahip olan bireylerin daha yiiksek bir yasam doyumuna sahip olduklar1 ve kendilerini atilgan bireyler
olarak degerlendirdikleri tespit edilmistir. Hemsirelik 6grencileri ile yapilan bir ¢alismada diisiik beden kitle in-
deksine sahip olan 6grencilerin yasam doyumlarimin yiiksek oldugu tespit edilmistir (Williams vd., 2018). Ayn
sekilde kendilerini atilgan olarak degerlendiren bireylerin yasam doyumlarmin da yiiksek oldugu bulgulanmistir
(Lounsbury vd., 2004; Colakoglu, 2009).

Uygulama ag¢isindan sonuglar degerlendirildiginde beden algist diisiik olan bireylerin sagaltim siire¢lerinde
atilganlik konusunda desteklendiginde yasam doyumlarinda bir artis olabilecegi diisiiniilmektedir. Ayrica ergenlik
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donemindeki bireylerde atilganlik egitimi gruplan araciligryla yapilacak calismalarin beden algist diisiik olan
ergenlerin yasam doyumunu ylikseltme yoniinde katki saglayabilecegi ve ozellikle de benlik algist diisiik
oldugunda ortaya c¢ikabilecek olumsuz yondeki etkinin atilganlik gelistirildikge azaltilabilmesinin miimkiin
olabilecegi sdylenebilir. Bedensel engelli ergenlerle yapilan bir ¢alismada 8 haftalik atilganlik egitimi sonucunda
deney grubundaki bireylerin hem benlik saygist hem de atilganlik puanlarin arttig1 gézlemlenmistir (Keser, 2013).
Benzer sekilde bireylerin beden algilarini iyilestirmeye yonelik sagaltim programlarinin uygulanmasi da yagsam
doyumu diizeylerinin artmasina yardimet olabilir. Dolayistyla hem atilganlik egitimlerinin hem de beden algisini
iyilestirmeye yonelik olarak uygulanacak egitimlerin bireylerin yasam doyumu diizeylerinin artmasina katki
saglayabilecegi diisiiniilmektedir.
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Extended abstract
Introduction

Perceived body image is a phenomenon that begins to take shape from childhood and constantly develops and
changes throughout life. Body image includes all of the people's positive or negative evaluations of their own
bodies, as well as their ideas about how attractive they find their self-bodies (Reed and McIntosh, 2008). There
are many factors that affect perceived body image. Age, gender, weight, family and environmental pressure, body
mass index, and media exposure can be counted as examples of factors that affect people's perceived body image.

Life satisfaction expresses satisfaction with the realization of people's wishes, desires, and needs for life and
the comparison of what they currently have with what they want to have in the future (Neugarten et al., 1961).
There are many studies showings that body image and life satisfaction are related to each other. While the studies
show that being dissatisfied with their existing physical characteristics reduces the life satisfaction of individuals
(Purutguoglu and Aksel, 2017), there are also studies that found positive relationships between the two
(Sarikadioglu, 2016). In addition, it can be said that people tend to compare themselves more with other individuals
when they are not satisfied with their body image.

Assertiveness, on the other hand, is a concept that includes allowing individuals to act in accordance with the
principle of equality in their interpersonal relations, to claim their own wishes, desires, and rights, and to express
their feelings, thoughts, and beliefs (Alberti and Emmons, 1995). In a study, it was determined that there is a
positive relationship between students' positive body perception and their assertive behavior (Ugur, 1996).

The main purpose of this study is to determine the relationships between body image, life satisfaction, and
assertiveness, and also to examine the mediating role of assertiveness in the relationship between body image and
life satisfaction. At the same time, it is to determine whether body image, life satisfaction, and assertiveness differ
according to sociodemographic variables.

Method

The sample of this study consists of 359 people between the ages of 18-35 (23.88+4.38) living in Istanbul and
other provinces. While gathering the data of the study, the Demographic Information Form, Body Perception Scale,
The Satisfaction With Life Scale, and Rathus Assertiveness Inventory were used.

Results

When the demographic variables that are related to our main variables are examined; It is seen that body per-
ception changes according to gender. Female participants have a more negative body image than male participants.
It was found that life satisfaction scores differed significantly according to the marital status variable. The life
satisfaction levels of the married participants that took place in the study are higher than the single participants.
When analyzed according to the educational status variable, it was determined that the level of life satisfaction of
the participants who graduated with an associate degree was higher than those who graduated from high school
with undergraduate degrees.

According to the correlation analysis results, it was determined that there is a positive and significant relation-
ship between body image and life satisfaction. It has been determined that there is a positive and significant rela-
tionship between assertiveness, body image, and life satisfaction. It is seen that as the body image scores of the
individuals increase, their assertiveness levels increase.

In addition, according to the mediation analysis results, it was revealed that assertiveness had a partial mediator
role in the relationship between body image and life satisfaction, and the assertiveness decrease the effect of body
image in relationship between body image and life satisfaction.

Discussion

According to correlation results, it can be said that the increase in the body perceptions of the participants also
causes an increase in their life satisfaction, and studies in the literature are consistent with this result (Akman,
2019; Sarikadioglu, 2016). In a study conducted with obese patients, it was seen that the body image scores and
life satisfaction levels of people with obesity were lower than those in the control group (Erbay-Gonenir et al.,
2018). When the literature is examined, in a study conducted with 148 athletes, it was determined that there is a
positive relationship between body image and assertiveness (Alagiil, 2004). Similarly, it was determined that peo-
ple who have high assertiveness, have high life satisfaction and career satisfaction (Lounsbury et al., 2004). When
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the literature was examined, no other study was found in which body image, life satisfaction, and assertiveness
were evaluated together. Therefore, in the literature, it was found a study examining of mediator role of assertive-
ness in the relationship between body image, and life satisfaction.

Conclusion

One of several limitations of this study is that the participants are not proportional in terms of gender. In the
study is that 71.3% of the participants were female and 28.7% were male. Another limitation is that the scales used
to measure the participants' body perceptions, life satisfaction, and assertiveness levels are based on self-report.
Therefore, the scales will likely be manipulated by the participants and filled with a tendency to show themselves
well. The most important result of this study contributes positively to understanding the effects of individuals'
evaluation of body perceptions and assertiveness levels on life satisfaction.
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The intensive agricultural period called the Beysehir Occupation Phase (BOP) in Anatolia
peaked during the Late Roman and Early Byzantine Periods. This study investigates whether
climatic changes during this period influenced the intensification of agricultural activities.
By evaluating pollen studies in Anatolia, the characteristics of agricultural activities were
determined and compared with historical, archaeological, and palaeoclimatic data to ex-
plore the relationship between BOP, climatic changes, and their impact on agricultural ac-
tivities and social structures. The findings suggest that favorable climatic conditions signif-
icantly contributed to the expansion of societies and the intensification of agricultural ac-
tivities in general. However, cold and arid climatic conditions did not permanently and con-

BOP tinuously affect agricultural activities and society, even though they may have caused tem-

Byzantine Empire porary crises.

1. Introduction

Changes in land use due to climatic changes in the Quaternary period have become quite distinct due to the
intensification of human influence, especially in the last 3000 years (Bell and Walker, 1992; Roberts, 2014). Alt-
hough the Holocene is generally defined as a period of increased temperature and humidity, palacoclimatic studies
have determined it contains many climate change cycles (Love and Walker, 2015; Roberts, 2014; Roberts and
Wright Jr, 1993).

To determine palacoenvironmental changes, proxy environmental records such as pollen, algae, and diatom,
which can be preserved especially in the swamp and lake sediments, are used (Gaillard et al., 1992). Among these,
a field’s palaeo land use and palaeo vegetation can be determined with fossil pollen data, widely used in environ-
mental change studies (Bakker et al., 2013; Bottema and Woldring, 1984). These features are determined by the
chronological interpretation of the proportional distribution of plant taxa in the pollen diagrams obtained from the
pollen data (Birks, 1990; Iversen, 1941, 1949; Oren, 2022). Thus, agricultural periods can be determined according
to the presence and rates of pollen showing agricultural activities.

The period between 250 BCE and 670 CE was the last stage of the intensive farming period of Antiquity, and
this period is prominently reflected in the palacoenvironmental record as well as in historical texts and archaeo-
logical materials (Behre, 1990; Roberts et al., 2016). Since the Late Bronze Age in Anatolia, the characteristic
land use pattern has been the intensive agricultural period called the Beysehir Occupation Phase (BOP) (Bottema
et al., 1986; Eastwood et al., 1998). In this period, grain cultivation, fruit cultivation (olives, grapes, and walnuts),
and substantial livestock farming activities were carried out. These agricultural practices have led to the develop-
ment of an anthropogenic vegetation cover visible in the pollen data. This vegetation cover was first described in
the pollen records of Lake Beysehir in southwest Anatolia (Bottema and Woldring, 1984). The presence of similar
pollen groups dating to the same period in other pollen fields in many parts of Anatolia (North Anatolia, Northwest

* All responsibility belongs to the researchers. All parties were involved in the research of their own free will. Ethics committee
approval is not required as this study did not collect data on humans using experiments, methods, practices, etc.
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Anatolia, Central Anatolia, Southwest Anatolia, Western Anatolia, and Eastern Anatolia) gave rise to the idea of
a widespread land cover that represented the entire area throughout much of the Late Holocene (Bottema et al.,
1993-1994; England et al., 2008; Miebach et al., 2016; Oren, 2018; Wick et al., 2003). The widespread occurrence
of the BOP in the late stages of Antiquity shows that it became the standard form of agriculture for Roman and
Byzantine societies.

The Byzantine Empire struggled with many difficulties in its Early Period (Treadgold, 2020). One of the most
important was the unfavorable climate period that prevented the empire from reaching its previous economic and
political power (Lambert, 2021). Changes in climate and human impact (e.g., socio-economic/political changes)
are undoubtedly the most important triggering forces behind vegetation/land change (Bakker et al., 2013). Climate
data not masked by the human impact is needed to determine climate changes during intensified human influence
(Eastwood et al., 2007). Human activities can impact the land more than other factors, especially as deforestation
and overgrazing lead to soil loss, erosion, and settlement abandonment. However, other factors have also affected
the way humans use the land. Climate changes have caused significant changes in states’ social, economic, and
political structures (Haldon et al., 2014). For this reason, it is necessary to talk about the climate changes covering
the study period.

Developing disciplines such as dendrochronology, palynology, sedimentology, and limnology has allowed sci-
entists to identify several major climate fluctuations over the past 2000 years using proxy data analysis for the
Eastern Mediterranean (Telelis, 2008). During the so-called Roman Climatic Optimum (RCO) or the Roman
Warm Period (RWP/250 BCE-300 CE), the Dark Ages Cold Period (DACP), or the Late Antique Little Ice Age
(LALIA/300-950 CE), the climate impact on the economy (on agricultural activities) and society of the Roman
and Byzantine Empires have been a matter of curiosity (Biintgen et al., 2016). So far, studies examining the rela-
tionship between climate and the socioeconomic structure of societies have mostly investigated social structures
(Knipping et al., 2008; Xoplaki et al., 2016). This study focuses on Anatolia and explains the relationship between
agricultural activities obtained from pollen analysis data, the change periods of these activities, and climate
changes.

The focus of this study is to discuss possible causal relationships between changes in climatic and agricultural
activities that took place between 250 BCE and 670 CE. It should be noted that BOP depends on natural factors
such as climate change as well as human factors. Therefore, one of the aims of this study is to distinguish between
the human impact on vegetation and the role of climate change in the development of the BOP from 250 BCE to
670 CE. Therefore, this study aims to contribute to determining the relationship between climatic and socioeco-
nomic (agricultural activities) changes. To achieve this aim, an interdisciplinary and comparative analysis was
carried out using evidence on the climate and society of the Roman and Byzantine periods and climatological,
environmental, archacological, and textual evidence. The results obtained in this study will contribute to research
on climate effects and social reactions in Anatolia during the Roman-Byzantine Period.

2. Material and methods

Ethics committee approval. All responsibility belongs to the researchers. All parties were involved in the re-
search of their own free will. Ethics committee approval is not required as this study did not collect data on humans
using experiments, methods, practices, etc.

Pollen records from different regions of Anatolia are the most important source of information about agricul-
tural activities. Changes in pollen rates of anthropogenic plants such as grains, grapes, olives, and walnuts can
indicate agricultural activities by providing information about the vegetation structure of a particular region in the
past. Climate information can also be obtained from pollen data (Brewer et al., 2007; Eastwood, 2006; Kaniewski
et al., 2013, 2014; Luterbacher et al., 2012). Thus, it becomes possible to compare with independent climate data
and determine land use relationships.

The study focuses especially on the Late Roman-Early Byzantine Period, historically including the most in-
tense period of the BOP and important periods such as droughts, famines, and decreased agricultural activities due
to diseases. The agricultural activities and land use characteristics experienced during this period were obtained
by evaluating the fossil pollen records. For this reason, within the scope of the study, pollen studies that have been
conducted in different regions and represent BOP have been examined, and evaluations have been made in light
of the results of these studies. For palacoclimatic changes, palaecoclimatic data corresponding to this period as well
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as written sources containing information about palacoclimates were used. In this context, the changes in agricul-
tural activities that occurred during the Roman-Byzantine period were determined, and whether these changes
were related to climatic changes was discussed.

3. Results and discussion

Anatolia is relatively rich in palacoenvironmental data. In addition, data on vegetation and land use are avail-
able thanks to pollen analysis. A phenomenon that palynological data sheds light on throughout Anatolia and its
surroundings is the Beysehir Occupation Phase (BOP), a period of significant anthropogenic impact in which
pollen taxa indicating fruit farming, grain farming, and animal husbandry activities increased (Bottema and
Woldring, 1984). This period was the dominant agricultural period of the eastern Mediterranean from about 300
BCE to 700/800 CE (Bottema et al., 1986; Eastwood et al., 1998; England et al., 2008).

Intense agricultural activities during the period examined took place without megadrought, as in the Bronze
Age. However, some dry periods were experienced during the BOP. Palaecoclimatic records show favorable and
stable climatic conditions from 250 BCE to 300 CE, and this climate is relatively hot and humid (Biintgen et al.,
2011; Ljungqvist, 2010). These hot and humid climatic conditions allowed the economic development of Anatolia
and its surroundings during the Late Roman period (Table 1; Dean et al., 2015; Fleitmann et al., 2009; Izdebski,
2011; Izdebski et al., 2016; Ocakoglu et al., 2016; Simsek and Cagatay, 2018). Often referred to as the "Roman
Warm Period" (RWP), this period coincided with the development, consolidation, and economic expansion of
Roman political and military power (Haldon et al., 2014). This period was also called the "Roman Climatic Opti-
mum" (RCO) because it was characterized by a generally warm climate, supporting the strong period of the Roman
Empire (Telelis, 2008). From ~300 CE, a climatic shift occurred in Anatolia, in which the humidity decreased
gradually. Although it changed more or less depending on local conditions, the amount of humidity reached its
minimum levels between 350 and 470 CE (Goktiirk et al., 2011; Jones et al., 2006; Kuzucuoglu et al., 2011).

The occurrence of significant drought across the Eastern Mediterranean during this period is supported by
evidence of low water levels in some lakes in the region, including Lake Marmara (Western Anatolia) (Besonen
and Roosevelt, 2015). This dry period is characterized by increased positive isotope values in lake, cave, and
marine sediments, aragonite precipitation in Lake Tecer in Central Anatolia (Kuzucuoglu et al., 2011), and domi-
nance of salt-tolerant diatoms in Lake Nar (Dean et al., 2013; Woodbridge and Roberts, 2011), XRF and positive
carbon-oxygen isotope values in Lake Hazar in Eastern Anatolia (On et al., 2018) and multiple data including
ostracodes, XRF, organic and inorganic carbon, §'30 isotopes in Lake Van (Simsek and Cagatay, 2018), positive
isotope values in Sofular Cave in Northern Anatolia (Fleitmann et al., 2009; Goktiirk et al., 2011) and pollen,
diatom and positive isotope values in Lake Cubuk (Ocakoglu et al., 2016). Most sediment core series shows that
this arid and cold period lasted 150 years (Dean et al., 2013; Kuzucuoglu et al., 2011). Sediment '30 data from
Golhisar Lake in Southwest Anatolia (Eastwood et al., 2007), data on speleothem §'%0 and Mg/Ca ratios from
Kocain Cave (Jacobson et al., 2021), sediment and pollen data from Gravgaz Marsh and Bereket Basin (Bakker et
al., 2013) emphasize the spatial heterogeneity of the climate in Anatolia. Records revealed that the Southwest
Anatolia region shows more similarity with West Anatolia (Labuhn et al., 2018). These data showed that the
climatic conditions were very high in precipitation and humidity between 330 CE and 400-460 CE; a rapid transi-
tion to drier conditions occurred from 460 CE, which continued until ~830 CE (Jacobson et al., 2022). Therefore,
it seems likely that Southwest Anatolia had a slightly different climatic history. However, Central Anatolia, East-
ern Anatolia, North Anatolia, and Northwest Anatolia shared a common hydroclimatic trajectory between 300 and
470 CE (Roberts et al., 2018).

Written climate records do not contain much information indicating arid conditions up to 470 CE. However,
among the written sources, some records of churches talk about the dry conditions in Anatolia during the period
0f 350-400 CE. Between the sermons during the 4th and 5th centuries CE, those from 350-400 CE show increased
poverty and crises (Kennedy, 2000; Stathakopoulos, 2017). For example, Basil the Great's sermon corresponding
to this dry period describes an extremely cold and dry winter and a very dry and hot summer (Holman, 2001). It
is possible to observe that in the Byzantine Empire, where there was very little war despite recurrent local liveli-
hood crises in this period, many famines occurred during the period 350-470 CE, and there was a temporal rela-
tionship between drought and livelihood crises in Anatolia in the fifth century (Cameron, 1993; McCormick et al.,
2012). Evidence suggests that these famines were caused by prolonged droughts (Eastwood et al., 2009; Haldon,
2007; Leng and Marshall, 2004). However, according to pollen data, the fact that agricultural activities continued
in this period shows that the Empire took some precautions.
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Archaeological records indicate that large-scale water storage facilities and fountains were built during this
period (Jacobs and Waelkens, 2013; Martens, 2006, 2008). These development activities carried out during the
environmental pressure period slightly prevented the Empire from experiencing urban water shortages (Pickett,
2016). Thus, the period of dry conditions between ~350-470 CE did not cause a great social change, although it
caused livelihood crises and socio-economic problems in Anatolia. For example, archaeological research in Sinop
shows that the density of settlements along the coast has increased significantly since the 4th century (Doonan,
2003). This coast was known as the most suitable region for olive production along the Black Sea in the Antique
Age. In the 1st century BCE, the famous geographer Strabo stated that this place was full of olive groves (Strabo,
2000). Strabo points out that these coasts of Sinop are an important center for olive production in the Black Sea
due to their unique microclimate. In addition, olive pits were recovered from local amphorae from the late Roman
period and excavated from the port area of Sinop (Doonan, 2004). According to the results of the archaeological
research conducted around the ancient city of Balboura, located within the borders of Burdur province in south-
western Anatolia, the settlement continued until the fifth century, as in the Sinop region (Coulton, 2012). Potsherds
from this mountainous region increased in the fifth century (Izdebski, 2013). Therefore, the expansion trend
peaked in almost every part of Anatolia in the 5th-6th centuries (Izdebski et al., 2016).

Table 1. The relationship between climate conditions, agricultural activities, and social changes between 250
BCE-670 CE

Date Climate Agricultural activities Social changes
Hun_nd and_ hOt cli- Increase in agricultural activi-  Increase in welfare levels and in the number
545-670 CE matic conditions .
ties of settlements
Cold climatic condi glhe Plalile 0?3}111 Smlliltzl;and Justinian Plague killed many people and
536-545 CE old chimatic condi- ¢ coolng ot the ¢ ¢ caused a partial weakening of the Byzantine

tions caused famine .
Empire

Humid and hot cli- Intensification of agricultural

470-536 CE matic conditions S Increase in the number of settlements
activities
Continuation of agricultural
Humidity levels production thanks to the re- . I .
. . . . Increase in the frequency of livelihood cri-
300-470 CE reached their lowest  construction activities carried q y
. ses and poverty
values out by the empire
Humid and hot cli- Intensification of agricultural

250 BCE-300 CE Increase in the number of settlements

matic conditions activities

This dry period ended abruptly, according to proxy climate records. For example, according to the Nar Lake
isotope data, the transition from an arid climate to a humid climate occurred abruptly and rapidly between the
years 470-536 CE (Izdebski et al., 2016). During this period, the 5!*0 curve of Lake Van shows an increase in
humidity (Issar, 1998) and indicates that the lake level is “abnormally” high (Brown, 1994). In addition, Lake
Hazar XRF and carbon-oxygen isotope data (On et al., 2018), Sofular Cave isotope data (Goktiirk et al., 2011),
and Lake Cubuk isotope and planktonic diatom data (Ocakoglu et al., 2016) show that warm and rainy climatic
conditions prevailed during this period. Archaeological data show that the significant increase in precipitation after
470 CE allowed a significant increase in the number of settlements in Anatolia (Izdebski, 2013). Of course, there
were other factors that mediated settlement and agricultural expansion in Anatolia. These include the development
of Constantinople as a center of commerce (Mango et al., 1995), economic growth, and investments by aristocrats
(Banaji, 2007). In addition, at this time, the annual precipitation had a regular regime, which increased the yield
of rain-grown crops and increased agricultural stability (Rosen, 2007).

Until 900 CE, the climate had a variable characteristic during the so-called “Dark Ages Cold Period” (DACP)
(Telelis, 2008). The coldest years during the study period were between 536-545 CE (Baillie, 1994). It has been
suggested that the onset of this cold period was due to the Dust Veil Event, which occurred due to a volcanic
eruption in 536 CE (Larsen et al., 2008). The high sulfate rates, which started in 536 CE and continued for 18
months, in the glacier samples obtained within the scope of the Greenland Ice Sheet Project 2 strengthen the
possibility that severe volcanic activity had occurred (Larsen et al., 2008). David Keys (1999) has published a
theory claiming that the 536 CE event was a large-scale natural disaster resulting from a volcanic eruption in the
Equatorial region. The eruption, which Keys believes took place in Southeast Asia, created a layer of volcanic ash
in the atmosphere. As a result of this layer formation, the influence of the solar rays was reduced by volcanic
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materials in the stratosphere, and this started a chain reaction of climatic chaos ranging from severe flooding to
severe drought (Hirschfeld, 2006). As a result of this event, worldwide cooling occurred (Gunn, 2000). The sum-
mer cooling after this volcanic eruption was probably driven by positive feedback loops of ocean currents and sea
ice (McGregor et al., 2015). In the tree ring samples taken from many regions worldwide, it is possible to find that
the growth rings did not develop in the trees or that the damage was caused by frost events in 536 CE (Baillie,
1994). Unusual weather conditions have also been noted by historians such as Procopius and Cassiodorus, which
caused crops to deteriorate and prevented fruit from ripening (Arjava, 2005). However, the bountiful harvest of
the previous year prevented famine (Gunn, 2000; Stathakopoulos, 2017). This brief climatic cooling may have
initiated the Plague of Justinian between 541-542 CE (Keys, 1999). The outbreak of the Justinian plague in the
Byzantine Empire between 541 and 543 CE and its subsequent pandemic development followed widespread food
shortages soon after the onset of the DACP (Hirschfeld, 2006; Larsen et al., 2008; Stathakopoulos, 2017). Spread-
ing from Asia (Harbeck et al., 2013), this persistent disease killed millions and caused a partial weakening of the
Byzantine Empire (Gunn, 2000; McCormick et al., 2012). Livelihood crises in the 6th century do not seem to be
directly linked to climate change. Increasing famines in Anatolia around 500-550 CE are primarily related to the
Justinian plague that emerged in 541 CE (Haldon et al., 2014).

A humid and warm period, interrupted by this short dry period, lasted about two centuries and peaked in the
6th and 7th centuries (Neumann et al., 2007; von Rad et al., 1999). According to the data of Nar Lake since 500
CE, the Ca/Sr ratios showed that the transition to much more humid conditions occurred, and these conditions led
to an increase in welfare levels and an increase in agricultural activities (Jones et al., 2006). These agricultural
activities continued until 670 CE (England et al., 2008). Humidity increased around Tecer Lake (Kuzucuoglu et
al., 2011). Winter precipitation increased while summer droughts continued around the lake from ~500 to 550 CE.
As aresult of the further increase in humidity from 550 to 650 CE, the lake level rose. These changes are consistent
with the data from Nar Lake, which recorded a humid period from 545 CE to 750-800 CE (Kuzucuoglu et al.,
1998, 1999). As Tecer Lake data shows, this increase in humidity in Nar Lake is related to the increase in precip-
itation in the winter season and the decrease in evaporation rates in the summer (Kuzucuoglu et al., 2011). Over
time, a period of renewed agricultural prosperity coincided with the spread of rain-fed agriculture to arid areas,
and this period formed one of the most suitable climatic periods for settlement and agriculture in some regions,
such as Cappadocia, in the historical process (Izdebski et al., 2016). Low Ti and Ca values in Lake Van (Simsek
and Cagatay, 2018), low carbonate 3'0 values in Lake Nar (Dean et al., 2015), low speleothem 3'3C values in
Sofular Cave (Fleitmann et al., 2009), and a negative shift in §'0 in Lake Cubuk (Ocakoglu et al., 2016) suggest
that humid climatic conditions continued until at least 750 CE. The evidence of archaeological, historical, and
environmental data regarding these climatic conditions and the strengthening of the Byzantine Empire clearly
supports the intensification of economic activity in Anatolia during this period.

4. Conclusions

As a result of the evaluation of palacoclimatic, palynological, archaeological, and historical data, it was deter-
mined that the high prosperity period of the Late Roman Empire and the Early Byzantine Empire and climate
changes were largely compatible with the BOP, which was an intensive agricultural period. It was observed that
the climate showed some fluctuations between 250 BCE and 670 CE, which was the period when the BOP was
most intense and spread throughout Anatolia.

Between 250 BCE and 300 CE, the climatic conditions were hot and humid. These favorable and stable climatic
conditions ensured the intensification of agricultural activities in Anatolia during the BOP compared to previous
periods, and the number of settlements increased in this period. As a result, the Late Roman Empire was strength-
ened militarily, politically, and economically.

A gradual decrease in humidity occurred in most of Anatolia from ~300 CE, and humidity levels reached their
lowest values between 350 and 470 CE. However, the data obtained from Southwest Anatolia showed that the
climatic conditions had rainy and humid characteristics between 330 and 460 CE. Thus, although North Anatolia,
Central Anatolia, and Northwest Anatolia experienced a similar hydroclimatic trajectory between 300 and 470 CE,
Southwest Anatolia experienced slightly different conditions. Development activities were carried out for irriga-
tion to reduce the effect of drought in regions where arid conditions prevail. Thus, although some crisis periods
were experienced, they did not cause a great change in the lands of the Empire.

The dry period ended between 470-545 CE, intensifying agricultural activities and settlements. However, the
Dust Veil Event in 536 CE and the Justinian Plague Epidemic interrupted this period of prosperity and caused the
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Byzantine Empire to weaken partially. From ~550 CE, the temperature and humidity increased even more and
peaked in the sixth and seventh centuries. Thus, the period of agricultural prosperity in these favorable climatic
conditions enabled agriculture to spread to arid areas.

Although the BOP has emerged largely due to anthropogenic factors, favorable climatic conditions appear to
support this development significantly. Both the palynological record and archaeological and historical evidence
reveal that much of the area was densely settled, and intensive agricultural activities were carried out. In light of
all the results, it is understood that favorable climatic conditions were a reasonable contributing factor to the ex-
pansion of societies and the intensification of agricultural activities in general, but cold and arid climatic conditions
did not have a permanent and continuous effect on agricultural activities and society, even if they caused some
crises.

4.1. Theoretical implications

While the studies carried out to date, only include the dates between which the BOP occurred and the main
characteristics of this period, this study has discussed the possible causal relationships between climatic and agri-
cultural changes. Thus, the study has enabled the determination of the factors that played a role in the development
of the BOP, which has a wide distribution in Anatolia, with multiple temporally and spatially data.

In particular, the study contributed to the determination of relationships between factors related to climatic and
socioeconomic changes. The hypotheses developed in this study are expected to shed light on future research on
climate effects and social reactions in Anatolia during the Roman-Byzantine Period. At the same time, it is thought
to provide guidance for future research on determining the causes of other periods of prosperity and collapse in
Anatolia in the historical process.
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Bu arastirma, Islam Bilim ve Teknoloji Tarihi Miizesindeki (IBTTM) eserlerin Fizik Ggretim
programi ve ders kitaplar: agisindan incelemek amaciyla yapumigtir. Durum ¢aligmasi ter-
cih edilen arastirmanin orneklemini miizenin “Optik”, “Fizik ve Teknik” béliimlerinde bu-
lunan 17 eser olusturmaktadwr. Arastirmanin verileri arastirmacilar tarafindan hazirlanan
ve uzman goriisii alinan sablondan, arastirmacimn miize gezisi sirasinda ¢ektigi fotograflar,
videolar, basili/online brogiir ve kitaplardan toplanmis olup igerik analizi ile analiz edilmis-
tir. Elde edilen verilerden miizedeki 17 eserin Fizik ogretim programi ve ders kitaplari ile
uyumlu oldugu ve alan yazinda tespit edilen bazi kavram yamlgilarini giderebilecek nitelige
sahip oldugu séylenebilir. Bu baglamda miizedeki 17 eserin Fizik ogretim programi ve ders
kitaplarina eklenmesi onerilmektedir.
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This research was carried out to examine the artefacts in the History of Islam Science and
Technology Museum in terms of the Physics curriculum and textbooks. The sample of the
research, in which case study is preferred, consists of 17 artefacts in the "Optics", "Physics
and Techniques" sections of the museum. The data of the research were collected from the
templates prepared by the researchers and expert opinion, the photographs and videos taken
by the researcher during the museum tour, and the printed/online brochures and books she
collected and analysed by content analysis. From the analysis of the data, it was determined
that 17 artefacts in the museum were compatible with the Physics curriculum and textbooks.
In addition, it can say that the artefacts have the quality to eliminate some of the misconcep-
tions found in the literature and in the ninth-grade science high school textbook. These rea-
sons, it is recommended that the artefacts in the museum be added to the physics curriculum
and textbooks.

1. Giris

Ikinci Diinya Savagindan sonra bilim ve teknolojik alanlarda yasanan hizli gelismeler beraberinde sosyal ilis-

kilere yeni bir boyut getirmis ve toplumsal degisimlere neden olmustur. Bu degisimlerden hemen her alan etkilen-
digi gibi miizeler de etkilenmistir (Unal, 1999). Ornegin 1960’11 yillarda miizeler, az sayida objenin sergilendigi
sessiz ve kiigiik mekanlar olarak hayranlik uyandiran bir yapidayken, 1970’1li yillarda hayranlik uyandirmanin
aksine didaktik, acik mekan ve enformatik mesajlar veren yapilara dontigmiistiir. 1980’11 yillarda sergi modasinin

* Bu calismamn Etik Kurul Onayt, 28.02.2020 tarih ve 2020/100 toplantisinda Ondokuz Mays Universitesi Sosyal ve Beseri
Bilimler Etik Kurulundan alinmistwr. Tiim sorumluluk yazarlara aittir.

Kaynak goster: Kargin, F. & Karaer, H. (2023). Islam Bilim ve Teknoloji Tarihi Miizesindeki eserlerin fizik dgretim programi
ve ders kitaplari agisindan incelenmesi. International Journal of Social Sciences and Education Research, 9 (2), 179-201. DOIL:
https://doi.org/10.24289/ijsser. 1249666
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baslamasi ile 6nemini kaybeden miizeler 1990’1 yillarda yeniden giindeme gelmis (Parlak, 1997) olup bugiin di-
siplinler arasi hizmet veren bir alan konumundadir. Miizeler, nesneleri, kiiltiir varliklarin1 depolama, koruma ve
sergileme gorevlerinin yani sira egitim kurumu olma gorevi ile 6grencilerin gorerek ve yasayarak deneyim kazan-
diklar1 en degerli 6grenme kaynaklarindan biridir. Miizelerde gergek nesnelerle karsilasan 6grenciler klasik 6g-
renme ortamlarinda olmayan farkli 6grenme ortami olanaklari sayesinde kendilerini daha rahat hissederler ve bil-
gilerine yenilerini eklerler (Dilli, 2014; Martin, 2004). Miizelerin 6zellikle 1980’lerin sonunda okul dis1t mekéan
olarak egitimde kullanilmasinda biiyiik bir artis oldugu belirtilmektedir (Yu, 1999).

Miizelerdeki 6grenme, ziyaretgilerin bir amag glitmeden belli bir plan ve program dahilinde sadece kendi ilgi
ve kabiliyetleri dogrultusunda gerceklestirdikleri informal &grenmedir. Informal 6grenme olarak baslayan miize
ziyaretleri, 6gretmenlerin ve miize egitim personellerinin planlt ve programli faaliyetleri ile formal egitime doni-
sebilmektedir. Bu baglamda miizeler 6grenci ve 6gretmenlere yeni, etkili ve alternatif 6gretim olanaklar1 sunabilen
egitim kurumlarn olarak nitelendirilmektedir. Miizeler, bagli oldugu idari birim, bolgesel 6zellik, islevsel yapisi,
koleksiyonlarinin ¢esidi ve onlar1 sergileme bigimleri, metodolojisi, hizmet verdikleri kitle ve ilgili bilim dallarina
gore siniflandirilmaktadir. Bu simiflardan biri bilim ve teknoloji miizeleridir (BTM). BTM, ziyaret¢ilere bilimin
temel prensiplerini sunmak, bilimi ve teknolojiyi sevdirmek, deney yaparak gozlemlerde bulunmalarini saglamak,
eglendirmek, ilgi, merak ve heyecan uyandirmanin yam sira egitime katki saglamaktir (Yilmaz, 1996; Kosebala-
ban, 1989).

BTM, gelisen teknolojilerin canlandirilmasina olanak saglayan yapist ile birlikte bilgi verici deneylerin yapil-
dig1 ve ziyaretgilerin sergilenen nesnelere sadece bakmak degil onlarla iliski kurduklar1 bir kurum 6zelligi tagidik-
larindan diger miizelerden ayrilmaktadir. Ozellikle yeni kusagin teknolojiye ve bilime duydugu ilginin oldukca
biiylik olmast, bireylerde tutum ve yeteneklerin kiigiik yaslarda baglayarak gelismesi BTM nin 6nemini daha da
artirmaktadir. Dogrudan bilim ve teknoloji ile ilgili konularda yeteri kadar olanag1 olmayan okullarda 6grencilerin
ihtiyaglarinin bilim, fen ve teknoloji miizeleri tarafindan karsilanacagindan bu mekanlar eksik gideren, her yastan
insana hitap eden ve onlara zengin egitim kaynaklar1 sunan ortamlardir. Ayni1 zamanda BTM fen bilimleri dgreti-
minde gosteriler, deneyler ve oyunlar gibi birgok etkinlikler gerceklestirildiginden 6grencilerin bireysel 6grenme-
lerine katkida bulunan mekanlardir (Yu, 1999). BTM’nde verilen egitim igerikli materyallerin ve diizenlenen et-
kinliklerin okulda verilen egitim ile birlestirilmesi 6grencilerin aldiklar1 fen egitiminin daha kapsamli olmasina
katki saglamaktadir (Guisasola vd., 2005). BTM, ziyaretgilerin 6zgiir sekilde kesfetmelerine, kendi kendilerine
ogrenmelerine, gruplar ile etkilesim icerisine girerek deneyimlerini paylasmalarina olanak saglamaktadir. Egiiz ve
Kesten (2012), miize ziyaretlerinin devamlilig1 konusunda ¢alismalar yapildigini, miizelerin gerekli oldugunu ve
onem verilmesini gerektigini belirtmislerdir.

2. Literatiir

BTM, gelismis iilkelerde fen bilimleri egitiminde 6nemli bir fonksiyona sahip olmasina karsilik tilkemizde
yeterince bilinmemekte ve fen bilimleri egitiminde yeterli diizeyde kullanilmamaktadir. BTM bilimde, teknolojide
ve pek ¢ok onemli aragtirma programlarinda son derece 6nemli rollere sahip oldugundan bilim ve teknolojinin
yardimiyla sanal miizelerin artmasi miizelerin egitim anlaminda daha ulasilabilir olmasim saglamaktadir (Cetin-
Ozben, 2017). Ogrencilerin fen ve teknoloji dersine karst motivasyonlarimn ve akademik basarilarmin olumlu
yonde arttirilmasi ve fen derslerinin daha verimli hale getirilmesi icin BTM’ ye yapilan geziler ve bu ortamlardaki
materyallerin etkin olarak fen dgretiminde kullanilmasi 6nem tasimaktadir. Bu alanda yiiriitiilen arastirmalarda
ogrencilerin akademik basarilarinin artirtlmasi igin fen bilimlerine karsi ilgilerinin gekilmesi gerektigi vurgulan-
maktadir (Kelly, 2000; Mcleod & Kilpatrick, 2001). Nitekim pek ¢ok ¢alismada miizelere yapilan okul gezileri
ogrencilerin diislincelerine, fen dersine yonelik terimleri, kavramlart ve sergiledikleri tutumlar biiyiik 6l¢iide et-
kiledigi belirtilmektedir (Chin, 2004; Cox-Peterson vd., 2003).

Alan yazinda miizelerden egitim amagl yararlanilmas: gerektigini destekleyen ¢alismalar bulunmaktadir (C1-
nar, 2021; Gilig, 2020; Ziilfikar, 2020; Ustaoglu, 2019; Sofuoglu, 2019; Aktekin, 2018; Sanlier, 2018; Dilli, 2014;
Yasar, 2014; Sar, 2013; Kisa, 2012; Durmus, 2012; Salbacak, 2011; Ekelik, 2010; Bozdogan, 2007; Cildir, 2007;
Sahan, 2005; Teker, 2002; Yilmaz, 1996;). Ogrencilerin mantiklarin1 kullandiklari; diinya ile etkilesim iginde ol-
duklari, is birligi yaptiklari, gézlemledikleri, deneyim kazandiklar1 ve anlama kapasitelerini arttirdiklar: diisiiniil-
diigiinde miizelerin egitim amagli kullanilmasi gerektigi arzu edilmektedir. Pek ¢ok arastirma programlarinda son
derece onemli rollere sahip olan BTM, 6grencilere siniflarda miimkiin olmayan gérme, duyma ve dokunmayla
ilgili birgok olanak sunmaktadir (Martin, 2004). Bu agidan bakildiginda BTM, ¢ocuklarin biligsel ve sosyal olarak
edindikleri bilgileri yapilandirdiklar1 ve pozitif tutumlar gelistirdikleri mekanlar (Baker, 2002; Rapp, 2005) olup
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ozellikle ilk, orta ve lisedeki 6grencilerin, bilimsel deneylere ilgi duymasi ve merak etmesi agisindan fen bilimleri
egitimlerinin miizelerde yapilmasi olduk¢a 6nemlidir.

Alan yazinda BTM ile ilgili yapilmis ¢ok sayida ¢alisma (Kesebir, 2021; Aydogan, 2020; Gilig, 2020; Cebeci,
2019; Sofuoglu, 2019; Ustaoglu, 2019; Nacar, 2019; Sanlier, 2018; Cetin-Ozben, 2017; Sézver, 2015; Akman,
2015; Yasar, 2014; Sar, 2013; Durmus, 2012; Kisa 2012; Salbacak, 2011; Bozdogan, 2007; Sahan, 2005) bulun-
maktadir. Buna karsilik 2008 yilinda Prof. Dr. Fuat Sezgin énciiliigiinde kurulan Islam Bilim ve Teknoloji Tarihi
Miizesi’ne (IBTTM) yénelik yapilmis ¢alismalarin az oldugu tespit edilmistir. Ornegin Ince (2021), IBTTM’ni
ziyaret eden 15 dgrenci ile gergeklestirdigi calismasinda miizede cografya ve cografya egitimiyle ilgili gegmisten
giintimiize 151k tutan eserlerin oldugunu belirtmistir. Ayrica arastirmaci, 6grencilerinin cografya bilim tarihine ba-
kis acilarim olumlu yonde degistirdigini, cografya bilimi ile ilgili milli, manevi ve kiiltiirel degerlerin pekistiril-
mesine katkida bulundugunu agiklamustir.

Ulkemizde geng niifusun artmasi, mekan dis1 dgretimin tesvik edilmesi, miizelerde yapilan egitimin dnem ka-
zanmast, 6gretmen ve dgrencilerin miize gezilerine tesvik edilmesi, BTM’nin kurulmasi ve deger verilmesi gele-
cege yapilan en karli yatinmlardan biri olarak diisiiniilmektedir. Bu diisiinceden hareketle bu arastirma IBTTM’
deki eserlerin Fizik 6gretim programi ve ders kitaplar1 agisindan incelenmesi amaciyla yapilmistir.

3. Yontem

Etik kurul onay1: Bu ¢alismanin Etik Kurul Onay1, 28.02.2020 tarih ve 2020/100 toplantisinda Ondokuz Mayis
Universitesi Sosyal ve Beseri Bilimler Etik Kurulundan alinmistir. Tiim sorumluluk yazarlara aittir.

Bu boéliimde arastirma modeli, 6rneklemi, verilerin toplanmasi, analizi, gecerlilik ve giivenilirlik ¢aligmalar:
verilmistir.

3.1. Arastirma modeli

Aragtirmada nitel arastirma modellerinden durum g¢alismasi kullanilmigtir. Durum ¢alismasinda genellestirme
yerine durumdan en iyi sekilde ne anlasildiginin belirlenmesi gerektigi vurgulanmaktadir (Denzin & Lincoln,
2005). Durum ¢alismasinda neden olayin dyle oldugu ve gelecekteki galismalarda daha ayrintili sekilde nelere
odaklanmak gerektigi anlasilmaktir (Davey, 2009). Durum ¢alismasi, arastirilan olay ya da olguyla ilgili derinle-
mesine bilgi verdiginden verilerin dogrudan yorumlanmasina ve kullanilmasina olanak saglayan ve egitim g¢alis-
malarina uygun olan bir modeldir (Cohen vd., 2000).

3.2. Orneklem

Arastirmada ornekleme gesitlerinden amacgh 6rnekleme tercih edilmistir. Bu 6rnekleme ¢esidi uzun zamana
yayilan, derinlemesine inceleme olanagi veren ve zengin bilgi igeriginin oldugu diisiiniilen durumlarin analizine
firsat vermektedir. Amagli 6rnekleme arastirmacinin amaci dogrultusunda gerekli bilgileri toplamada kolaylik
saglamaktadir (Harsh, 2011). Amagli 6rneklemde arastirmanin amacina yonelik verileri toplamak i¢in olgu veya
olaylar hakkinda bilgisi bulunan ve belirli 6zelliklere sahip olan katilimcilardan segilmesi gerektigi belirtilmekte-
dir (Patton, 2015). Arastirmanin rneklemini IBTTM” deki Fizikle iliskili 17 eser olusturmaktadir (Tablo 1).

Tablo 1. Islam bilim ve teknoloji tarihi miizesindeki fizik konulariyla iliskili oldugu diisiiniilen eserler

Eser No  Eserin Adi Eserin Miizedeki Boliimii Eserin Ozelligi
Hikmet Terazisi

Su Carki Pompa Tesisat1

Yel Degirmeni

Disli Cark Mekanizmali Ving

Perpetuum Mobile

Sicak ve Soguk Suyu Nobetlese Veren Otomat

Makas Sekilli Manivela Fizik ve Teknik Kopya
Buharla Caligan Doner Makinesi

Disli Cark Mekanizmali Doner Dondiirticiisii
Areometre

Siddetli Riizgarda Sénmeyen Lamba

Dért Siirgitilii Kapr Kilidi

Gemi Degirmeni

Isigm Kirilmasini Gézlemleme Aleti

Isigm Yansimasini Gozlemleme Aleti
Gokkusagi Teorisine Dair

Karanlik Oda Deneyi

Optik Kopya

S S
RN TN el S == e N R N P R e

Copyright © 2023 by IJSSER
ISSN: 2149-5939



182

International Journal of Social Sciences and Education Research, 9 (2023)

Tablo 1° de arastirmanin érmeklemi olan IBTTM” deki eserlerden 17 eserin 13’ii miizenin “Fizik ve Teknik”
boliimiinde, dordii “Optik” boliimlerinde kopya olarak sergilenmektedir.

3.3. Verilerin toplanmast

Arastirmanin verileri birkag veri kaynagindan dokiiman inceleme teknigi ile toplanmistir. Dokiiman inceleme
tekniginde arastirma konusu hakkindaki bilgileri kapsayan kitap, brosiir, dergi vb. yazili materyaller olabildigi gibi
film, video veya fotograflar gibi her tiirlii materyallerde incelenmektedir. Bu materyallerin analizinde hangi dokii-
manlarin kullanilacag1 ve analiz edilecegi aragtirmanin amaci dogrultusunda belirlenen problem ciimlesine gore
karar verilmektedir. Dokiiman inceleme veri toplama araci olarak kullanilabilmesinin yaninda gdriisme ve goz-
lemlerden elde edilen verilerin iliskilendirmesinde de kullanilabilir (Cansiz -Aktas, 2014). Arastirmanin verileri
strastyla, 1) Miizede Fizikle iligkili eserlerin incelenmesinde kullanilan, arastirmacilar tarafindan gelistirilen, uz-
man goriisi alinan sorular (Tablo 2) ve sablondan (Tablo 3); 2) Miizeyle ilgili basili/online kitaplar ve miizenin
brosiiriinden; 3) 2018 Fizik 6gretim programindan (MEB, 2018a); 4) 2018-2022 egitim 6gretim y1il1 Anadolu ve
Fen Liselerinin 9-12 siiflarda okutulan Fizik ders kitaplarindan (MEB, 2018b, ¢, d, e, f, g, h, 1); 5) Aragtirmacinin
miize gezisi sirasinda ¢ektigi fotograf ve videolardan toplanmuistir.

3.4. Verilerin analizi

Verilerin analizinde igerik analizi kullanilmistir. Icerik analizi belirli bir konuya ait arastirma sonuglarinin ta-
nimlayici bir diizeyde degerlendirilmesini igeren sistematik bir analizi kapsamaktadir (Calik ve Sozbilir, 2014;
Ultay vd., Akyurt ve Ultay, 2021). Analiz esnasinda birbirine benzeyen ham veriler belirli kavram ve kategoriler
etrafinda bir araya getirilerek okuyucunun anlayacag sekilde diizenlenmesidir (Yildirim ve Simsek, 2013).

Tablo 2. Miizedeki fizikle iligkili eserlerin incelenmesinde kullanilan sablon i¢in hazirlanan sorular

Soru No  Sorular Evet  Hayir
Eser orijinal mi?

Eserin giiniimiizdeki karsili1 var m?

Eser fizik ders kitabinda var m?

Eserin giiniimiizdeki karsilig1 ders kitabinda var m?

Miizedeki esere ait ilgili bilgiler ile ders kitabinda yer alan bilgiler benzer mi?

Miizedeki eserin kullanim amaci ile giiniimiizdeki karsiliginin kullanim amaci benziyor mu?
Eser fizik ders kitabinda yoksa ilave edilmesi igin Oneri verilebilir mi?

Eser fizik ders kitabina ilave edilirse dgretim programinda uygun iinitesi var mi?

Eser fizik ders kitabina ilave edilirse 6gretim programindaki uygun konusu var m1?

10 Eser fizik ders kitabina ilave edilirse 6gretim programindaki kazanimi var mi?

11 Eser fizik ders kitabina ilave edilirse 6gretim programindaki kazanimlarla uyusuyor mu?

12 Eser fizik ders kitabinda ilave edilirse kitapta yerlestirilebilecegi yer/sayfa onerilebilir mi?
13 Eserin fizik ders kitabina ilave edilirse saglayacagi olasi yararlar var mi?

O 001N W kW —

Tablo 3. Miizedeki fizikle iligkili eserlerin incelenmesi i¢in kullanilan sablon

Eser Bilgileri Eserin Miizedeki Resmi
Eser Ad1

Eser Tiirti

Eserin Kullanim Amaci

Eserin Giiniimiizdeki Karsilig1
Eserin 6gretim programi ile uyumu
Simfi:

Unitesi:

Konusu:

Kazanimlar1:

Eser Fizik Ders Kitabinda Yeri:
Ders kitabindaki sayfa numarasi
Eserin Caligma prensibi

Eserin Giiniimiizdeki Karsilig1

Ders kitabindaki yeri

Miizedeki eser ders kitabinda yer alan bilgilerin benzer ve farkli yonlerini kargilastirma

Benzerligi Farklilig:

Miizedeki eserin ve gliniimiizdeki karsiligmin kullanim amaglarmi karsilagtirma

Benzerligi Farklilig:

Eser FOP ve ders kitabinda yoksa ilave edilmesi i¢in neriler

Ogretim programa ilave edilecek yeri Ders kitabina eserle ilgili onerilme nedeni
Sufi

Unitesi

Konusu
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Kazanimlar

Ders kitabina ilave edilecek yeri Ders kitabina ilave edilmesi 6nerilen bilgiler
Eserin Fizik Ders itabina flave Edilmesinin Saglayacag: Olasi Yararlar

Tablo 2’de IBTTM’ deki Fizikle iliskili 17 eserin incelenmesinde kullamlan ve arastirmacilar tarafindan ha-
zirlanan sorular verilmistir. igerik analizi yapilirken miizedeki eserlerin Fizik égretim programinda bulunan simif
diizeyi, tinite, konu ve kazanimlarin yaninda ders kitaplarinda karsilik geldigi yeri (sayfast), eserin gliniimiizdeki
karsilig, eserin Fizik ders kitabina eklenmesi ile saglayacagi yararlar ve eserin ¢alisma prensibi seklinde incelen-
mistir. Analizler sirasinda her eser i¢in ayri sablon kullanilmis olup eserlere ait bilgiler bulgular boliimiinde Sekil
1-17°de verilmistir.

Miizedeki Fizikle iliskili eserlerin analizi yapilirken Tablo 2’de verilen sorularin karsilik geldigi cevap varsa
sablonda agiklamasi verilmistir. Ornegin “Miizedeki esere ait bilgiler ile ders kitabinda yer alan bilgiler benzer
mi?” sorusuna karsilik gelen cevapta “Evet” secenegi isaretlenmisse sablonda gerekli agiklamalar yapilmustir.
Eserlerin sablondaki sorulara karsilik gelen cevabi yoksa ilgili kisim sablondan gikartilarak verilmistir. Ornegin
“Miizedeki esere ait bilgiler ile ders kitabinda yer alan bilgiler benzer mi?” sorusuna karsilik gelen cevapta “Hay1r”
secenegi isaretlenmisse eserin benzerligi ile ilgili herhangi bir bilgi olmadig i¢in agiklama yapilmadan ilgili kisim
sablondan ¢ikartilmistir. Ayrica Fizik ders kitabinda bulunan eserlerde kitapta yer alan bilgiler ile miizede bulunan
eserlerle ilgili bilgiler arasinda herhangi bir farklilik tespit edilmediginden sablon iizerinde bu kisim bos birakila-
rak verilmistir.

Arastirmadan toplanan tiim veriler icin Fizik ve egitim alaninda iki Prof. Dr. birer Dog. Dr. ve Dr. Ogr. Uyesi
unvanlarina sahip dort 6gretim iiyesinin goriisleri alinmis onlarin 6nerileri dogrultusunda yeniden diizenlenerek
son sekli verilmistir. Ornegin Prof. Dr. unvanina sahip uzmanin goriis ve dnerisi dogrultusunda sablona eserlerin
calisma prensibi eklenmistir.

3.5. Gegerlilik ve giivenilirlik

Gegerlilik ve giivenilirlik bilimsel ¢alismalarin sonuglarinin inandirici olmast i¢in en 6nemli dl¢iitlerden biri
olup i¢ ve dis seklinde ayr1 degerlendirilmesi gerektigi belirtilmektedir. I¢ gecerlilik, arastirmacinin gozlemlerin-
den anladigini olgu ya da olaylarla iliskilendirdiginde gercegi yansitmasidir. D1 gegerlilik aragtirmacimin aras-
tirma sonunda elde ettigi sonuglarinin aym veya benzer ortam ve sartlarda genellestirilebilmesidir. I¢ giivenilirlik
ayni verileri baska arastirmacilar kullandiginda ayni sonuglarin elde edilmesindeki tutarliliktir. Dig giivenilirlik
arastirma sonucunda elde edilen sonuglarinin birbirine benzer ortam veya sartlarda benzer sonuglarin elde edilme-
siyle ilgili teyit edilmesidir (Bagkale, 2016; Yildirim ve Simsek, 2013).

Bu arastirmanin 6rneklemi olan 17 eser ile ilgili bilgiler, veri toplama araglari, verilerin neden toplandigi ve
nasil analiz edildigine yonelik gerekli tiim bilgiler yontem bolimiinde detayl sekilde agiklandigi i¢in arastirmanin
gegerliliginin saglandigi sdylenebilir. Arastirmada olusturulan tiim kategori ve kodlar, verilerin analizlerinden top-
lanan bulgular ile aragtirmanin sonuglarinin uyumlu olup olmadigini teyit ettirmek amactyla farkli unvanlara sahip
uzmanlardan goriis alinmasi onlarin goriis ve onerileri dogrultusunda yeniden diizenlenmesi ve aragtirmacilarin
arastirmadaki roliinii net bir sekilde ortaya konulmasi arastirmanin giivenilirliginin de saglandig diistiniilmektedir.

4. Bulgular

Bu boliimde IBTTM’ deki Fizik konular ile iliskili olan 17 eserin Tablo 3’deki sablona gore analiz sonuglar
Sekil 1-17’de verilmistir. Sekillerdeki eser bilgilerinin bazilarinda Tablo 2’deki sorulara karsilik gelen cevap ve
acgiklamalart verilirken bazilarinda sorulara karsilik gelen cevap olmadigi i¢in agiklama kismi sablondan ¢ikartila-
rak sunulmustur. Ayrica eserlerin 2018 Fizik dgretim programi ve 2018-2022 egitim 6gretim yillarinda Anadolu
ve Fen liselerinin 9-12. Smiflarinda okutulan Fizik ders kitaplar1 agisindan incelenen analiz sonuglar1 Tablo 4-6’da
verilmistir.
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Esere Ait Bilgiler
Eserin Adi: Karanlhik Oda Deneyi
Eser orijinal/kopya: Kopya

Eserin kullamm amaci: Cisimlerin karanhk

odada ters bir sekilde gorimtiisiinii gérmek
amaciyla kullamlmaktadur.
Eserin  giiniimiizdeki karsihg:: Fotograf

makineleri ve kameralar modern es degeridir.

Eser Fizik ders kitabinda var mi?

Eserin giiniimiizdeki karsihg: ders kitabindaki
var m?

M eki eserin  kullamm
giinii zdeki Kkarsthgmmn kullamm
benziyor mu?

Eser Fizik ders kitabinda yoksa ilave edilmesi
icin dneriler

Simfi: 10

Unitesi: Optik

Konusu: Kiiresel Aynalar

Kazanunlar: 10.4.7.2. Merceklerin olusturdugu
goriintiiniin 6zelliklerini agiklar.

Ders kitabindaki yeri: 244

Calisma Prensibi: Oda iki kanath bir kapiya
sahip olmalidir. Gozlemci birgok samdan
saglamali ve onlar1 kapimn karsisina ve ayn halde
takmalidir. Bundan sonra gézlemci odamn i¢ine
girer ve kapiyr tekrar kapatir: ama kapmn iki
kanadim1 az bir miktar acarak arasinda aralik
birakmalidir.  Ondan sonra, odamn kapimn
karsisinda  bulunan duvanm  gézlemler. Yani
gézlemci bu duvarda o samdanlarn sayis: kadar
birbirlerinden ayrilns 151k
bulacaktir ve bu da 1s1k goriintiilerinin araliktan
iceri girmesiyle olur. Eger simdi gozlemci kapiin
acik bulunan arah@ koéreltirse ve ondan geriye
sadece Kkiiciik bir delik birakirsa ve bu delik
samdanlarin  karsisinda  bulunursa.  bdylece
gozlemci odamin duvarmnda o samdanlann sayisi
kadar birbirinden ayn 11k gériintiilerini tekrar
bulur ve bu esnada onlardan her biri deligin
boyutuna bagh olacaktir.
(www.bilimgenc.tubitak.gov.tr )

amac1  ile
amaci

goriintiilerini v
v" Kutunun disindaki objeden yansiyan 151k delikten gegerek kutunun

[ Evet m Haywr
0 Evet m Hayir
m Evet O Hayir

Ders kitabina eserle ilgili 6nerilme nedeni

Birkac 151k kaynag kullanarak objelerin karanlik odada ters bi¢imde
gorillmesi fotograf makinesinin ilk ve en basit hali olarak kabul
edilmesidir.

Kitaba konulmasi énerilen yer:

Fotograf Makinesi: Insan goziniin yapisindan esinlenerek yapilan
fotograf makinelerinin ¢alismasi. dogru boyunca hareket eden 1sinlarin
ince kenarli mercekten gegerek fotograf filminin iizerine diisiiriilmesi
prensibine dayanir.

Kamera: Kameralar giinlilkk hayatta fotograf makinelerinde ve
giivenlik amach kullanmilmaktadir. Kameralarda ince kenarl1 mercekten
olusan objektif ileri geri hareket ettirilir ve goriintii makine icindeki
ekran tizerine diisiiriilerek netlik saglanir

Der‘.s kitabina ilave edilmesi 6nerilen bilgiler

I¢ine 151k girmeyecek bir kutunun i¢ine kiiciik bir delik acilir.

icindeki deligin karsisinda ters gériintii olusturur.

v"  Delikten giren 1513 siddeti diisiik oldugundan mercek yardimiyla

gérimtii netlestinilir.

v" Deligin karsisina ayna konularak ta diiz gorintii elde edilebilir.

v" (www.bilimgenc.tubitak.gov.tr )

Eserin Fizik ders kitabina ilave edilmesinin saglayacag olasi yararlar
v' Karanlik oda deneyi 6grencilerin gérimtiiniin nasil olustugunu anlamasina yardimcei olmasi.
v Mercek ve ayna kullanmanin goriintityii nasil etkileyebilecegini gérmelerini saglamasi,
v' Fotograf makinesinin ¢alisma prensibini anlamalarina yardime1 olmasi agisindan yararh oldugu diisiiniilmektedir.

Sekil 17. Miizede fizik ile iliskili olan karanlik oda deneyi

Tablo 4. IBTTM’ deki 2018 fizik 6gretim progran ve 2018-2022"de okutulan ders kitaplartyla iliskili eserlere
ait bilgiler

[ — 1 . 1 1 1
g = g% =% B = 2
5 08 ZE SE 2. E. EE
9 o 5 = o 3= o = S
S L £ =5 S8 TE TE Zg
g 2D i 8 B = B = 8 >
5 E 5 E. Z5 =T :8 5% E:
2 5| g % g o 2@ & oo = z = g
= z S 28 By S84 BE 2E 2§
S 3 2 &g 3 25 82 8%
o S 25 5] = =]
14 Q= Z = o 5 o 5 o~
g > 28 o E S S & S
: & : O g 9 & 5
G o S &8 = = e
E: Evet; H: Hayir E H E HEH E HE HE HE H E H
Hikmet Terazisi v v v v v v v
Su Carki Pompa Tesisat1 v v v v v v v
Yel Degirmeni v v v v v v v
Disli Cark Mekanizmali Ving v v v v v v v
Perpetuum Mobile v v v v v v v
Sicak ve Soguk Suyu Nobetlese Veren Otomat v v v v v v v
Makas Sekilli Manivela v v v v v v v
Buharla Caligan Doner Makinesi v v v v v v v
Disli Cark Mekanizmali Doner Dondiiriiciisti v v v v v v v
Areometre v v v v v v v
Siddetli Riizgarda Sénmeyen Lamba v v v v v v v
Dért Siirgtilii Kapr Kilidi v v v v v v v
Gemi Degirmeni v v v v v v v
Is1gin Kirilmasin1 Gézlemleme Aleti v v v v v v v
Is1gin Yansimasimt Gézlemleme Aleti v v v v v v v
Gokkusagi Teorisine Dair v v v v v v v
Karanlik Oda Deneyi v v v v v v v
Toplam 7 14 3 215 2 -15 - 17 - 17 - 17 -
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Sekil 1-17 verilen eserlerin 2018 Fizik 6gretim programi ve 2018-2022 egitim 6gretim yilinda okutulan ders
kitaplartyla iliskili olan eserlere ait bilgileri Tablo 4’de verilmistir. Tablo 4’e gore eserlerin hepsinin kopya oldugu,
14 eserin giliniimiiz karsiliginin bulundugu, iki eserin 2018 fizik 6gretim programi ve 2018-2022 fizik ders kitap-
larinda yer verildigi, buna karsilik 15 eserin yer almadig1 belirlenmistir. ilave olarak ders kitaplarindaki iki eserle
ilgili bilgilerin benzerlik gosterdigi, 15 eserin fizik 6gretim programi ve ders kitaplarinda uygun iinitesi, konusu

ve kazanimlari bulundugu tespit edilmistir.

Tablo 5. Miizede fizik konulariyla iliskili eserlerin 2018 Fizik 6gretim programi ve 2018-2022 yillarinda oku-

tulan ders kitabina uygunlugu

Eser

Eserin Fizik 6gretim programi ve ders kitabina uygunlugu

Simf Diizeyi Unitesi Konusu Kazanim No  Sayfasi
Hikmet Terazisi** 9 Mad‘ifkffriozel' Madde ve Oz Kiitle 9.2.1.1. 76
9 Eneri Enerji Korunumu ve g 4 5 4 210
Su Carki Pompa Tesisat1 Enerji Doniistimleri
b pa LesIs Cembersel Hare- Diizgiin Cembersel
12 12.1.1.3. 24
ket Hareket
9 Enerji Enerji Kaynaklar1 9.4.5.1. 201
Yel Degirmeni 12 Cembersel Hare- Diizgiin Cembersel 12111 17
ket Hareket
Bif}; Gark Mekanizmal 11 Basit Makineler Basit Makineler 11.1.10.1. 216
Perpetuum Mobile** 9 Enerji Eneni Korunumu ve g , 5 193
Enerji doniisiimleri
Sicak ve Soguk Suyu Nobet- 11 Basit Makineler Basit Makineler 11.1.10.3. 241
lese Veren Otomat
Makas Sekilli Manivela 11 Basit Makineler Basit Makineler 11.1.10.1. 216
B_uha_rla Caligan Doner Ma- 9 Enerji Enerj i Korunumu ve 9431 210
kinesi Enerji Doniigiimleri
Disli Gark Mekanizmali D6- 1 Basit Makineler Basit Makineler 11.1.10.1. 216
ner Dondiiriiciisii _
Areometre 9 Mad‘ifkffriozel' Madde ve Oz Kiitle 9.2.1.1. 76
Siddetli Rizgarda Sonme- 10 Optik Aydinlanma 10.4.1.1. 187
yen Lamba
Dért Siirgiilii Kapi Kilidi 11 Basit Makineler Basit Makineler 11.1.10.1. 216
9 Eneri Enerji Korunumu ve g 4 5 4 210
Gemi Degirmeni Enerji Doniistimleri
£ Cembersel Hare-  Donerek Oteleme Ha-
12 . 12.1.2.1. 39
ket reketi
I51gm Kinilmasint Gzlem- 10 Optik Kirilma 10.4.6.1. 225
leme Aleti
Is1gmn Yansimastnt Gozlem- 10 Optik Yansima 10.4.3.1. 198
leme Aleti
Gokkusagi Teorisine Dair 10 Optik Prizmalar 10.4.8.1. 253
Karanlik Oda Deneyi 10 Optik Kiiresel Aynalar 10.4.7.2. 244
Toplam 18 5 11 13 12
Kazanmimlar

9.2.1.1. Oz kiitleyi kiitle ve hacim ile iliskilendirir.
9.2.1.1 ') Archimedes ve El Hazini nin 6z kiitle ile ilgili yapt181 ¢aligsmalar hakkinda kisaca bilgi verir.
9.4.3.1. Enerjinin bir bi¢imden diger bir bi¢ime doniisiimiinde (mekanik, 1s1, 151k, ses gibi) toplam enerjinin korundugu

¢ikarimini yapar.

9.4.3.1.a) siirtiinmeden dolay1 enerjinin tamaminin hedeflenen enerji bigimine doniistiiriilemeyecegi vurgulanir.

9.4.5.1. Yenilenebilir ve yenilenemez enerji kaynaklarini avantaj ve dezavantajlari agisindan degerlendirir.

10.4.1.1.Is181n davrams modellerini agiklar.

10.4.3.1. Is1gin yansimasini, su dalgalarinda yansima olayiyla iliskilendirir.

10.4.6.1. Is1gin kirtlmasini, su dalgalarindaki kirilma ile iliskilendirir.

10.4.8.1. Isik prizmalarinin 6zelliklerini agiklar.
10.4.7.2. Merceklerin olusturdugu gériintiiniin 6zelliklerini agiklar.
11.1.10.1 Giinliik hayatta kullanilan basit makinelerin iglevlerini agiklar.

11.1.10.3 Hayat1 kolaylastirmak amaciyla basit makinelerden olusan giivenli bir sistem tasarlar.
12.1.1.1. Diizgiin ¢cembersel hareketi agiklar.

12.1.1.3. Diizgiin ¢gembersel hareket yapan cisimlerin hareketini analiz eder.
12.1.2.1. Oteleme ve dénme hareketini karsilastirir.
**Eserler Mevcut ders kitaplarinda bulunmaktadir.
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Tablo 6. IBTTM” deki fizikle iliskili eserlerin gretim programu ve ders kitaplarina konulmasi halinde sagla-
yacag1 yararlar

Eserin Adi

Eserin Yararlari

1. Hikmet Terazisi

v Gegmisteki Islam diinyasinin bilimler tarihindeki eserlerini ortaya koymasi bugiine ve gelecege
151k tutmast,

v Ogrencilerin bu eserleri gorerek giinliik hayattan daha somut 6rnekler verebilmesi,

v Terazinin dijital karsihig1 ile gegmisteki terazilerin kargilagtirilmasinin en iyi sekilde yapilabil-
mesi agisindan yararh oldugu diisiiniilmektedir.

2. Su Carki Pompa Tesisat1

Eserin bugiine gelinceye kadar nasil degistiginin ve gelistiginin goriilmesi,

Teknolojinin degisimi ve gelisimi arasinda baglanti kurabilmesi,

Yenilenebilir enerji kaynaklarinda kullanilan su ¢arklarinin islevini anlayabilmesi,

Cembersel hareketin bagli oldugu degiskenlerin anlatilmasi,

Modern endiistride ve modern makine sisteminde hala degerinin kaybetmemis olan bir sistem
oldugunu goérebilmesi agisindan yararh oldugu diisiiniilmektedir.

ESANENENRN

3. Yel Degirmeni

v Riizgar tribiinlerinin ¢aligma prensibinin anlasilmasi agisindan yararhdir.

4. Disli Cark Mekanizmali
Ving

v Basit makinelerde kuvvetten kazang var ise yoldan kayip vardir ilkesine uygun bir alet olup ol-
madigin1 6grenmesi,

v' Birgok basit makinenin hayatimizi kolaylastirdigini kavrayabilmesi,

v' Yiikiin kolay yoldan taginabildigini gézlemlemesi,

v' Giiniimiizdeki vingler ile gegmiste kullanilan vinglerin gelisimini gérmesi agisindan yararli ol-
dugu diisiiniilmektedir.

5. Perpetuum Mobile

v' Eser ders kitabina amacina uygun bigimde konulmustur.
v Enerjinin siirtiinmeden dolay1 kayip enerji olarak agi3a ¢ikacagi ve enerji korunumunu anlamak
acisindan yararhdir.

6. Sicak ve Soguk Suyu
Nobetlese Veren Otomat

v' Birden fazla basit makine ¢esitlerinden bir arada yararlanma imkan saglamasi,

v' Istenilen iiriinlere daha hizli ve zahmetsiz ulagim saglamas,

v' Insan giiciinden ve zamandan tasarruf saglamasr,

v' Giiniimiizde kullanilan otomatlarin farkli yerlerde ve alanlarda kullaniminin saglamasi agisindan
yararli oldugu diisiiniilmektedir.

7. Makas Sekilli Manivela

v Basit makinelerde kuvvetten kazang var ise yoldan kayip vardir ilkesine uygun bir alet olup ol-
madigin1 6grenmesi,

v' Birgok basit makinenin hayatimizi kolaylagtirdigini kavrayabilmesi,

v' Yiikiin kolay yoldan tagiabildigini gézlemlemesi,

v' Giiniimiizdeki vingler ile gegmiste kullanilan vinglerin gelisimini gérmesi agisindan yararl ol-
dugu diisiiniilmektedir.

8. Buharla Calisan Doner
Dondiiriiciisii

v' Enerjinin korunumuna érnek verebilmesi,

v" Buhar yardimiyla enerjinin elde edildigini 6grenmesi,

v' Gegmisteki ¢alismalarin giiniimiiz aletlerine 151k tutmasi,

v' Takiyeddin’in buhar makinelerinin halen Avrupa’da kullanildigini 6grenmesi agisindan yararl
oldugu diisiiniilmektedir.

v Basit makinelerin kuvvetten kazang sagladigi durumlara ek verebilmesi,
9. Digsli Cark Mekanizmali v’ Is yapma kolaylig1 saglamasi,
Doner Dondiiriiciisi v' Bagka sistemlerin ¢alismasina da dayanak olusturmasi,
v Diglilerin $zelliklerinden yararlanmayi $grenmesi agisindan yararli oldugu diisiiniilmektedir.
10. Arcometre v' Ozkiitle hesaplamalarinda kullanilan aletlerin neler oldugunu &grenmesi,
) v__ Swvilarda ézkiitlenin nasil hesaplandigini gérebilmesi agisindan yararh oldugu diisiiniilmektedir.
11. Siddetli Riizgarda Son- v Isik 1‘$‘1nlar1n1n hareketini gozlemleyebilmesi,
meyen Lamba 4 Ener]l@en tasarruf saglamasi, )
v Siirekli aydinlik bir ortam olusturmasi amactyla yararli oldugu diisiiniilmektedir.
v’ Kilit sisteminde kullanilan siirgiiler koordineli bir sekilde hareket etmektedir. Bu mekanizmay1

12. Dort Siirgiili Kap: Kilidi

farkli sistemlere de uygulayabilmesi,
v' Giivenlik saglayacagniz yerlerde bu sistemi kullanmanin §neminin vurgulanmas agisindan ya-
rarli oldugu diisiiniilmektedir.

13. Gemi Degirmeni

v" Gemi degirmenlerinde birgok konunun bir arada verilebilmesi,

v Enerjinin kullanim sekilleri anlagilmast,

v' Gemiyi kendiliginden su iizerinde hareket ettiginin gozlemlenmesi agisindan yararl oldugu dii-
siiniilmektedir.

14. Isigin Kirlmasimi Goz-
lemleme Aleti

v Ogrencilerin deneyi somut olarak gzlemlemelerine ve inceleme yapmalaria olanak saglamast,
v' Isigin kirllmasi deneyinde gelme, kirilma ve sapma agilarini $lgmeyi ve hesaplamalar yapmay1
6grenmesi,

v Isigin hangi ortamlarda nasil kirilma davranist gosterdigini anlamasi agisindan yararli oldugu
diigtiniilmektedir.

15. Is18in Yansimasini Goz-
lemleme Aleti

v Ogrencilerin deneyi somut olarak gozlemlemelerine ve inceleme yapmalarma olanak saglamast,
v' Isigin yansimasi deneyinde gelme ve yansima agilarini 6lgmeyi ve hesaplamalar yapmayi 6gren-
mesi,

v' Isigin hangi yiizeylerde nasil yansima davranisi gosterdigini anlamasi agisindan yararli oldugu
diigiiniilmektedir.

16. Gokkusag1 Teorisine
Dair

v Ogrencilerin deneyi somut olarak gozlemlemelerine ve inceleme yapmalarma olanak saglamast,
v' GOk kusagmin renklerini deney ortaminda yakinen inceleme sansinin olmasi agisindan yararh
oldugu diisiiniilmektedir.

17. Karanlik Oda Deneyi

v' Karanlik oda deneyi §grencilerin goriintiiniin nasil olustugunu anlamasina yardimci olmasi,

v' Mercek ve ayna kullanmanin griintiiyii nasil etkileyebilecegini gérmelerini saglamasi,

v Fotograf makinesinin ¢aligma prensibini anlamalarina yardime1 olmasi agisindan yararli oldugu
diigtiniilmektedir.
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Tablo 5 incelendiginde 2018 Fizik dgretim programi ve farkl sinif diizeylerindeki ders kitaplarinda olabilecek
15 eserin iliskili oldugu tinite, konu ve kazanimlarin bulundugu, 17 eserin bes farkli iiniteye, 11 farkli konuya ve
13 farkli kazanima uygun oldugu belirlenmistir. Ayrica ders kitaplarinda 12 farkli sayfaya ilave edilebilecegi sap-
tanmugtir. Tablo 6 incelendiginde IBTTM” deki fizikle iliskili her bir eserin birden fazla yararinmn oldugu gériil-
mektedir.

5. Tartisma, sonug ve oneriler

Ulkemizde bilim merkezlerinin ¢ok yaygin olmamasi ve yeteri kadar tanitimin yapilamamasi gibi pek ¢ok
nedenlerle fen bilimleri egitiminde bu merkezlerden istenilen diizeyde yararlanilamamaktadir (Bozdogan, 2008).
IBTTM, birgok alanla iliskili eserlerini biinyesinde barindirdig1 gibi geg¢misle giiniimiiz teknolojisi hakkinda
onemli bilgiler edinilebilecek bir 6grenme ortami niteligine sahip oldugu sdylenebilir. Karakas (2018), miizelerin
¢ok genis bir bilgi platformu oldugu sonucuna ulagsmasiyla miizelerin egitim amagl kullanilabilecegini destekle-
mektedir.

Miizeler ve miizedeki eserler her yastan bireye hitap ettigi igin onlarda ilgi, heyecan ve merak duygusu uyan-
dirilabilir, meslek segimlerinde dogru karar verebilmeleri i¢in onlar1 yonlendirilebilir, deneyler, film gosterileri,
konferanslar gibi etkinliklerle 6zgiir ve eglenceli bir 6grenme ortami olusturulabilir, eski ve yeni teknoloji arasinda
ziyaretcilerin karsilastirma yapabilmelerine olanak saglanabilir. Ilave olarak bilim ve teknolojideki gelisimleri ve
ilerlemeleri tanitarak arastirmaci, sorgulayici, yaratici, problem ¢dzebilen bireyler yetismesine destek olabilir, is
birligi ve yardimlagmay1 asilayabilir, bireylerin ¢evrelerinde olan doga olaylarini yorumlayabilmelerine ve gele-
cekle ilgili tahmin yeteneklerinin gelismesine firsat verebilir. Ayn1 zamanda miizelerin fen, bilim ve teknoloji
okuryazarlhigin gelistirebilecek donanima sahip bireyler yetismesine katki saglayabilir.

IBTTM’ deki Fizikle iliskili 17 eserin giiniimiizde 2018 Fizik 6gretim programi ve ders kitaplarinda karsilik
geldigi iinite, konu ve kazanimlarin bulundugu disiiniildiigiinde miizede Fizik konularmin islenmesi 6grencilerin
gecmis donemlerde islam medeniyetinde teknolojinin yeri ve dnemi hakkinda bilgi sahibi olacaklari sdylenebilir.
Ayrica dgrencilere Islam’da bilim ve bilim insanlar1 hakkinda bilgiler sundugu i¢in onlari tanima ve anlama firsat:
verebilecegi diisiiniilmektedir. Nitekim Ince (2021), yaptig1 calismasinda IBTTM ni gezen dgrencilerin Islam diin-
yasindaki bilimsel eserleri bilmediklerini, her seyi batt diinyasindaki bilim insanlarmnin icat ettigini diistindiiklerini
ve IBTTM” deki eserleri begendiklerini belirtmistir.

Miizeler 6grencilerin diislincelerine, kavramlar1 anlamli 6grenmelerine ve sergiledikleri tutumlara biiyiik 61-
ciide etki etmektedir (Cox-Peterson vd., 2003). Bu durum géz 6niine alindiginda IBTTM” deki eserleri gérmek ve
tammak kavramlari somutlastirmak i¢in dayanak olusturabilir. Ozellikle Fizik soyut kavramlari iceren bir ders
oldugu i¢in kavram yanilgilarini veya alternatif kavramlari ortadan kaldirmak ve kavramlar1 yeniden yapilandir-
mak i¢in miizedeki eserlerle somutlastirarak anlamli 6grenme saglanabilir. Nitekim miizedeki Fizikle iligkili baz1
eserlerin 2018-2022 egitim 6gretim yillarinda Fen Lisesi Dokuzuncu Simif Fizik Ders Kitabinda bulunan kavram
yanilgilarindan bazilarini giderilebilecegi gibi alan yazinda Giines (2017) tarafindan tespit edilen kavram yanilgi-
larmin bazilarini da ortadan kaldirilabilecegi diisiiniilmektedir. Ornegin “Enerji, bir tiirden diger tiire doniisiirken
kaybolur” seklinde tespit edilen yamlgi IBTTM’ deki “Buharla Caligan Déner Déndiiriiciisii” ile ortadan kaldiri-
labilecegi sdylenebilir. Ogrencilerde yanilgr olarak tespit edilen bir diger 6rnek “Enerji kullanilir, azalir veya tii-
kenir” yanilgisidir. Bu yanilgi miizedeki “Yel Degirmeni” ile kavratilabilir. Benzer sekilde “Enerji bir kuvvettir”
oldugunu diistinen 6grenciler miizedeki “Su Carki Pompa Tesisat1” ile anlamli 6grenebilirler. Miizedeki “Isigin
Kirilmasinit Gozlemleme Aleti” ile alan yazinda tespit edilen “Kirilma sirasinda 15181n 6zellikleri degisir” kavram
yanilgisinin giderilebilecegi diistiniilmektedir. Ayn1 sekilde “Isik dalga ve pargacigin karisimidir” yanilgist miize-
deki “Isigin Kirllmasini Gozlemleme Aleti” ile giderilebilir. “Bir cisme etki eden her kuvvet donmeye sebep olur.”
kavram yanilgist miizedeki “Gemi Degirmeni” ile anlamli 6grenerek kavram yanilgisi ortadan kaldirilabilir. “Isi-
gin tiim renklerinin birlesimi sonucunda siyah olusur.” yanilgis1 miizedeki “Gokkusagi Teorisine Dair” yapilan
eser ile anlamli 6grenmeler gerceklestirilebilir. Sar (2013), ¢calismasinda miizede ¢esitli atdlyelerle 6grencilerin
gbzlem yaparak sebep-sonug iliskisi kurabilme, yorumlama, analiz ve sentez gibi bilimsel yontemlere adapte ol-
malarini saglamaya ¢alismis, yaptirilan etkinliklerin ve gezilerin ¢ocuklarin akademik basarilarinin ve derse olan
ilgilerinin artmasinda etkili oldugunu ortaya koymustur.

Miizelerde yapilan egitimde egitim icerikli materyallerin ve diizenlenen etkinliklerin okulda verilen egitim ile
birlestirilmesi 6grencilerin aldiklar1 fen bilimleri egitiminin daha kapsamli olmasini saglamaktadir (Guisasola vd.,
2005). Miizedeki her bir eserin yararl oldugu ve 6grencilere kazandirilmas: gerektigine yonelik pek ¢ok yararl
bilgileri barindirdig1 sdylenebilir. Ornegin “Dért Kapili Kapi Kilidi” kilit sisteminde kullanilan siirgiiler koordineli
bir sekilde hareket etmektedir. Ogrenciler bu eseri goriip inceleyip mekanizma hakkinda bilgi sahibi olduktan
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sonra bu mekanizmayi farkli sistemlere uygulayabilir, yeni tasarimlar gelistirebilir ve boylece gelecekte teknolo-
jiye hakim bireyler olarak yetigebilir. Ayrica bu sistemin giivenlik agisindan dnemli olmas1 giiniimiizde pek ¢ok
yeni glivenlik tasarimlarinin ortaya gikabilecegini diisiindiirmektedir.

IBTTM’ deki eserlerden 17 eserin Fizikle iliskisinin bulunmasi, ¢ogunun giiniimiiz karsiliginin olmasi, 17
eserin ortadgretimin Fizik 6gretim programindaki tiim siif diizeylerindeki bazi iinite, konu ve kazanimlarla
uyumlu olmas1 IBTTM nin egitim amagl kullanilmasinin yaninda eserlerin dgretim programi ve ders kitaplarinda
yer almasi gerektigine inaniimaktadir. Ornegin 2018-2022 egitim dgretim yilinda okutulan dokuzuncu simf Ana-
dolu ve Fen Lisesi Fizik ders kitaplarinda eserlerden “Hikmet Terazisi” yer almaktadir. Bu drnekte oldugu gibi
Fizikle iliskili diger eserlerinde 6gretim programi ve ders kitaplarinda yer almasi miizeden egitim amaglh faydala-
nabilecekleri, bunu miizeye diizenlenecek okul gezileri veya sanal miize ziyaretleri ile saglayabilecekleri sdylene-
bilir. Bu diisiince gergeklestigi takdirde dgrenciler islam diinyasindaki bilim insanlarmnin teknolojiye nasil katki
sagladiklarini 6grenecekleri gibi onlar1 tanima, anlama firsat1 bulacaklar ve miizedeki eserlerin onlara ilham ve-
recedi sdylenebilir. Ayrica dgrencilere Islam diinyasinda teknolojiye verilen énemi ve teknolojinin yerini gorme-
leri bakimindan onlarin tasarim yeteneklerini ortaya ¢ikartacaklar1 ya da gelistireceklerini alan yazinda yapilmig
caligmalar desteklemektedir. Ornegin Sofuoglu (2019), miizelerin simf dis1 etkinliklerde dgrenme ortami olarak
kullanilmasi gerektigini ve orgiin egitim kapsaminda 6gretmenlerin bilinglendirilip egitsel paket programlar igin
kendisinin gelistirdigi programin drnek olabileceginin yaninda 6grencilere taninan 6zgiir ve 6zgiin deneyim ortami
saglanmasinda miize ortaminin katkis1 oldugunu belirtmistir. Cmar (2021), 6grenci goriislerinden sosyal bilgiler
dersinde sanal miize turu etkinlikleri yapilmasinin, 6grencilerin ders konularini 6grenmelerine katki saglayacagin
agiklamistir.

Kisaca ¢alismanin teorik ve pratik ¢ikarimlari i¢in asagidaki bilgiler verilebilir:

e Miizedeki eserlerin Islam bilim ve teknolojisi hakkinda énemli bilgiler barindirdigi, gegmisten giiniimiize
151k tutacak donanima sahip oldugu ve giiniimiizde kullanilan tasarimlar igerdigi,

e Miize Islam bilim insanlarim tamima firsati verdigi ve onlardan ilham alinabilecek eserlere sahip oldugu,

e  Miizede milli, manevi ve kiiltiirel degerlerin gelismesine ve pekistirilmesine katkida bulunabilecek eser-
lerin oldugu,

e  Miizedeki Fizikle iliskili 17 eserden iki eserin 2018-2022 yillarinda okutulan Anadolu ve Fen Lisesi do-
kuzuncu siif ders kitaplarinda yer verildigi gibi diger 15 eserinde Fizik ders kitaplarinda yer verilmesi
ve dgrencilere kazandirilmasi gerektigi,

e  Miizedeki eserler pek ¢ok disipline hitap ettigi igin Fizik disindaki diger eserlerinde 6gretim programi ve
ders kitaplar1 agisindan incelenmesi ve egitime kazandirilmasi gerektigi,

e  Miizenin okul dis1 6grenme ortami olarak hemen her derste kullanilabilecek 6zellikte oldugu,

e  Miizedeki Fizikle iligkili 17 eserin 6gretim programi ve ders kitaplari ile uyumlu oldugu ve alanyazinda
ve ders kitabinda yer alan kavram yanilgilarindan bazilarini giderilebilecegi,

e IBTTM ogrencilerin tasarim yeteneklerini gelistirerek onlar1 gelecekte teknolojiye hakim bireyler olarak
topluma kazandirilabilecek ozellikte oldugu,

e  Miizedeki Fizikle iligkili eserlerin 6gretim programu ve ders kitaplarina eklenmesi halinde uygulayicilara
kolaylik saglayip saglamadigi, anlamli ve kalic1 6gretim siireci gergeklestirip gerceklestirmedigi, 6gren-
cilerin akademik basari diizeylerini artirip artirmadigi, Fizikteki kavram yamlgilarini ortadan kaldirip
kaldirmadig arastirilabilir.

e  Miizeyle ilgili gerekli planlamalar yapilip gerekli izinler alindiginda 6grencilerin gozlem yapmalari, ya-
parak-yasayarak 6grenmeleri, sebep-sonug iliskisi kurarak yorumlama, analiz etme ve sentez gibi bilimsel
stire¢ becerilerini gelistirmeleri i¢in miizede atolye ¢alismalar1 yapilabilir.

e  Miizede 6grencilere yaptirilacak etkinliklerin onlarin akademik basarilarini, derse, bilim ve teknolojiye
kars1 tutumlarini, motivasyonlarini ve ilgilerinin artirilmasinda etkili olup olmadig: belirlenebilir.

e Ogrencilerin miizeyi ziyaret etmeleri ve eserlerin ¢alisma prensiplerini yerinde veya sanal miizede 6gren-
meleri saglanarak bilgi, beceri ve deneyim kazandirilabilir.
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e Ogrenci ve 6gretmenlerin miizedeki Fizikle iliskili 17 esere ders kitaplarina eklenecek kare kod okuyu-
cular ile ulagsmalar saglanabilir.

e Bu ¢ikarimlar 15181nda asagidaki oneriler verilebilir:

e Somutlastirmanin kolay ve akilda kalict olmasi, kavram yanilgilarinin veya alternatif kavramlari gideril-
mesi i¢in miizedeki Fizikle iligkili eserlerin tiim simf diizeylerindeki 6gretim programi ve ders kitaplarina
eklenmesi,

e  Okullarda miize veya sanal miizelerin egitimde kullanilmasi, miizenin okul dis1 egitim alan olarak 6gre-
tim programinda yer almasi ve miizeden uygulama laboratuvari olarak yararlanilmasi,

e IBTTM’nin Fizik digindaki farkli disiplinlerle iliskili eserlerinde égretim programlari ve ders kitaplart
agisindan incelenerek miizeden maksimum diizeyde yararlanilmast,

e  Okullar ve miizeler arasinda is birliginin saglanmasi i¢in bakanliklar diizeyinde bir protokoliin hazirlan-
masi Onerilmektedir.
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Introduction

Science and technology museums that started to be established after the Industrial Revolution II It has devel-
oped rapidly and has become increasingly important today (Alpagut, 2002). There are studies on science and
technology museums in the literature (Akman, 2015; Aktekin, 2008; Aydogan, 2020; Bozdogan, 2007; Cebeci,
2019; Cildir, 2007; Cinar 2021; Durmus, 2012; Gilig, 2020; Kesebir, 2021; Kisa, 2012; Nacar, 2019; Cetin -Ozben,
2017; Salbacak, 2011; Sofuoglu, 2019; Sahan, 2005; Sanlier, 2018; Ustaoglu, 2019; Yasar, 2014). It has been
determined that the studies on the History of Islam Science and Technology Museum (HISTM), which was estab-
lished under the leadership of Prof. Dr. Fuat Sezgin, are very limited. For example, Ince (2022) used the phenom-
enology design in his study, which aimed to examine the contribution of museums of geography education in line
with student to opinions, and the HISTM. There searcher carried out his study with 15 students, six of whom were
female and nine of whom were male secondary school students, who had visited the HISTM before. He collected
the data of his research with document review and interview technique and analysed it with content analysis. As a
result of his analysis, the researcher stated that there are artefacts in them use in that shed light on geography and
geography education from the past to the present, that secondary school students’ perspectives on the history of
geography science have change positively, and that they have contributed to there in for cement of national, spir-
itual and cultural values related to geography science.

Examining the HISTM in terms of physics education in this period when there was no study revealing the
relationship of the artefacts in HISTM with physics subjects, especially when outdoor education was encouraged
and education in museums gained importance, was conducted the show whether the artefacts were compatible
with the 2018 secondary school physics curriculum and textbook. Suggesting the importance of the study for this
reason, this study contains important information not only in terms of showing that the artefacts in the museum
are related to physics subjects, but also in terms of the 2018 physics curriculum and textbook. In addition, this
research shows that it is appropriate to include there adding text in then the grade high school physics textbook in
the 2018-2022 academic years and that the artefacts in the museum correspond to the subjects in the 9th, 10th,
11th and 12th grade physics textbooks. It provides important information that it would be good to add. It is thought
that the rapid increase in the young population in our country, the establishment of science and technology muse-
ums, giving the necessary importance and encouraging students to visit museums will be one of the profitable
investments in the future. Based on this idea, this research was carried out to examine the artefacts in the History
of Islam Science and Technology Museum in terms of the Physics curriculum and textbooks

Method

Case study was used in the research. Case studies are a way of looking at what actually happens in the envi-
ronment, systematically collecting data, analysing it, and presenting results. The resulting product is a keen under-
standing of why it happened that way and what needs to be focused on in more detail for future research (Davey,
1991). Purposeful sampling, one of the sampling types, was preferred in the study. The sample of the research
consists of 17 artefacts in the “Optics”, “Physics and Techniques” sections of the museum. The data of the study
were analysed by content analysis collected from template prepared by the researchers and expert opinion, photo-
graphs and videos taken by the researcher during the museum tour, and printed/online brochures and books she
collected.

Findings

It has been determined that all of the artefacts in the museum are copies, 14 artefacts have today’s equivalents,
while two artefacts are in the 2021-2022 Physics Curriculum and textbooks, 15 artefacts are not. In addition, it has
been determined that the information about the two artefacts in the textbook is similar, and 15 artefacts have the
appropriate unit, subject and achievements in the physics curriculum and textbook. It has been determined that 15
artefacts that can be in the physics curriculum and textbooks at different grade levels are related to the class level,
and 17 artefacts are suitable for five different units, eleven different subjects and thirteen different acquisitions. In
addition, it has been determined that it can be added to twelve different pages in the textbooks. If the physics-
related artefacts HISTM are included in the curriculum and textbooks, it is seen that each work has more than one
benefit.

Discussion, conclusion and recommendations

Some of misconceptions in then in the grade Physics textbook taught in science high school in the 2021-2022
academic year can be eliminated with the artefacts in HISTM If the artefacts are added to the Physics curriculum
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and textbooks, it will facilitate the practitioners, meaningful and permanent learning will be realized, the academic
achievement level of the students will increase, misconceptions or alternative concepts can be eliminated, and
contribute to the consolidation of national, spiritual and cultural values, Every piece of art in the museum is useful
and should be taught the students, HISTM students are at a level to develop their design skills and they can be
brought into society as individuals who have a good command of technology in the future, Since HISTM is asso-
ciated with many disciplines, it can be said that it can be used as an out of schools pace that can be used in almost
every course of secondary education.

In the light of these results, the following recommendations can be made. Examining HISTM in terms of cur-
ricula and textbooks in artefacts related to different discipline soother than physics, conducting interdisciplinary
studies by visiting the museum with the students of the teachers. Adding Physics related artefacts in the museum
to physics textbooks at all grade levels, making the necessary infrastructure artefacts for the museum to be used
as an application laboratory, using the artefacts in the museum to eliminate misconceptions or alternative concepts.
Making use of the artefacts in the museum in order to make concretization easy and memorable, informing not
only students but also everyone from seven to seventy about the museum, making multi-purposes of the museum
by organizing campaigns about the museum, benefiting from the education of museums or virtual museums in
schools, it is recommended to prepare a protocol between the Ministry of National Education and the Ministry of
Culture and Tourism in order to ensure cooperation between schools and museums.
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