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Editorlerden..

Degerli Okurlarimiz,

Erciyes Egitim Dergisi'nin (Erciyes Journal of Education-EJE) 2021 yili Ekim sayist ile
karsmizdayiz. Dergimizin bu sayisinda yer alan “The Preferences of the Students to Select the
Seating Position in the Architecture Design Studios” adli makalede 6grencilerin oturma diizeni
tercihlerinin altinda yatan etmenler irdelenmistir. “Liderlik ve Okul Etkililigi Diizeyleri
Arasindaki Iliski: Bir Meta Analiz Calismast” adli calismada ise yazarlar, liderlik ve okul etkililigi
arasindaki iligkiyi ele almaktadir. “The Relationship between Game Addiction and Personality
Traits” adl1 calismada ise giiniimiiz ¢ocuklari i¢in ciddi bir riske doniisen oyun bagimliliginin
yas, cinsiyet ve smif diizeyiyle olan iligkisi incelenmistir. “Determining the Perceptions of
Secondary School Students about Distance Education in the Pandemic Process through Metaphors”
adli makalede ise ortaokul Ogencilerinin pandemi siirecinde uzaktan egitim kavramina
yonelik metoforik algilar1 betimlenmektedir. “WEB 2.0 Destekli  Argiimantasyon
Uygulamalarmin Ortaokul Ogrencilerinin Kuvovet ve Enerji Konusundaki Bagarilarma, Tartismac
Tutumlarima ve Teknoloji Tutumlarina Etkisi” adli makalede ise yedinci sinif 6grencileriyle yar1
deneysel bir arastirma gergeklestirilmistir. Son olarak “Investigating History of Mathematics for
Teaching Mathematics: The Case of Logarithm” adli galismada ise logaritmanin tarihsel
gelisiminden hareketle logaritmay: tanimlamak ve tanitmak igin alternatif bir yol
onerilmektedir. Bu makaleleri Dergimiz aracilifiyla okurlarina ulastirmay: tercih eden
yazarlarimiza, degerlendirme ve yayimlama siireglerini biiyiik bir dikkatle, bilimsel 6zenle
ylriiten EJE Ekibine kiymetli okurlarimiz adina tesekkiir ederiz.

Bu sayida yer alan ¢alismalar, EJE'nin yurt i¢cinde oldugu kadar yurt disinda da kabul
goren, uluslararasi tanmirlik kazanmais bir dergi oldugunu ortaya koymaktadir. Dergimizin
bu niteliklerini gliclendirmek adma EJE Ekibi olarak var giliclimiizle c¢alismaktayiz. Bu
kapsamda Bilim Kurulumuza yer alan, yurt ici ve disinda gorev yapan biitiin uzmanlarimiza

0z verili destekleri i¢in siikranlarimizi sunariz.

EJE Ekibi olarak egitimin bulundugu her baglamda giiglii bir bicimde var olma
amacimiza kosut bicimde, ilerleyen sayilarimizda tip egitimi, saglik egitimi ve beyin bilim-
egit bilim arakesinte bulunan arastirmalar basta olmak tiizere bir¢ok alanda yapilan nitelikli
arastirmalar1 da okurlarimizin dikkatine sunacagiz. Bu kapsamda Editor Kurulumuzda da
saglikl1 bir degerlendirme yapilmasina olanak taniyacak birtakim gii¢clendirmeler yaptik.

Yayim hayatinda 5. yilim1 dolduran Dergimize ilgilerini ve desteklerini esirgemeyen
Erciyes Universitesi Egitim Fakiiltesi Dekani Prof. Dr. Ibrahim Bayazit'a, biitiin arastirmact
ve okurlarimiza tesekkiir ederiz.

Saygilarimizla. ..
Dog. Dr. Oktay BEKTAS

Dr. Ogr. Uyesi Mehmet Ali BAHAR



ERCIYES JOURNAL OF EDUCATION (EJE)
2021, VOL 5, NO. 2, 105-120
http://dergipark.org.tr/eje

[— Y —
e § e
el ) b—

The Preferences of the Students to Select the Seating

Position in the Architecture Design Studios

Rahman Tafahomi

University of Rwanda, College of Science and Technology

ABSTRACT

Both seating arrangement and position have been one the problematic topic in
educational studies, particularly in higher education. There is a large body of
studies on the seating arrangement; however, an architectural design studio is
specialized in different activities and interaction that challenges the classical form
of arrangement. For this reason, the students arrange, rearrange, and disarrange
the seating arrangement and position in the studio. This study aimed to investigate
the relationship between the viewpoints of the students with seating arrangement
positions to find out the students’ preferences to select seating positions. Both
quantitative and qualitative methods were applied to analyze data. The Likert
questionnaire with fifteen criteria analyzed variables through chi-square, mode,
and the graphical analysis illustrated important aspects of the seating
arrangements in the department of architecture, the University of Rwanda. The
findings addressed that students preferred to use a U-shaped classroom and studio
and five statistical criteria supported the association between the viewpoint of
students and seating arrangement including the trend to personalize the position,
to teamwork activity, to sit close lecturers, to enhance their position. Although
other criteria statistically did not associate with the seating arrangement, the cross-
tabulation table address that the rear seats in the studio were more preferable for
students due to the visual corridor to the front, monitoring, and eye contact.

Keywords: Architectural design studio, seating arrangement, seating position,
preference of the students, viewpoint of the students.
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INTRODUCTION

Arrangement of spaces for educational activities plays a significant role in the process of students’
training in architectural design studios. Students spend a major part of the learning time in the
studios although there are some theoretical classes such as history, theory, and common modules
to run in normal classrooms. However, both theoretical and practical modules hold in the design
studios in the architecture department at the University of Rwanda. Therefore, studios not only
are the main spaces for teaching, learning, and assessment but there are also spaces for interaction
and communication. The studios include drawing tables, chairs, boards for writing and
projecting, and some shelves for the archiving of the products, so, everyone has their own seating
position based on the position of the drawing table although the form of arrangement may change
based on trends of the students or lecturers’ decisions. The students arrange, rearrange, and
disarrange both drawing tables and the seats to adapt to the learning activities, programs, and
objectives. Seemingly, understanding the desire, perception, and preference of the students in the
studio could open a new perspective for teaching, learning, and pedagogy in the architecture
programs.

There are studies to theorize the relation between the classroom arrangement, environment, and
education (Downer et al., 2007; Martin, 2006), performance (Kalinowski & Taper, 2007), and
behavioral patterns (Van den Berg & Cillessen, 2015; Wilkerson et al., 2015). The studies have
addressed the horizontal and vertical, raw-column, and raw long-table arrangement to support
different purposes (Hue & Shing, 2008) with adaptation to the tests-exam (Bonus & Riordan,
1998), to reduce inappropriate behaviors (Fernandes et al., 2011; Wannarka & Ruhl, 2008).

However, the major part of the seating arrangement studies has taken the place in the classroom
of schools than higher education. For example, previous studies mentioned that the seating
position was arranged on the raw-column structure until 1970 (Weinstein, 1979), and plain
structure of classroom without decoration (Manfre, 1976). The studies classified classroom
structure in the three categories including raw-column, cluster, and U-shaped (Simmons et al.,
2015; Weinstein, 1979; Weinstein, 1992).

The precedents studies have shown movements from the raw-column arrangement to the joined,
cluster and U-shape based on the paradigm-shifting from subject-oriented to the student-oriented
(Gremmen et al., 2016). However, Yang et al. (2013) criticized that traditional forms of the
classroom such as raw, circular, and joined forms no longer are sufficient forms for the studies
on higher education and it needs to a new generation of classrooms such as distance, auditorium,
and discussion forums. Bonus and Riordan (1998) highlighted that each classroom arrangement
supports a specific purpose for the specific curriculum and course than a general form. For this
reason, Bicard et al. (2012) theorized that the seating position and arrangement in a classroom
should be flexible, changeable, and varied in the teaching times periodically.

It seems there is a gap in the seating arrangement studies particularly in the architectural design
studios. For example, despite the classroom arrangement demonstrates the philosophical
approach of instructors in managing the classroom Kuzborska (2011), the study identified that
classrooms were managed in a very general way (Gremmen et al., 2016). McKeown et al. (2015)
and Gremmen et al. (2016) criticized that knowledge of instructors in the class arrangement
follows a classical style than purpose-based. For this reason, one of the studies concluded that
teachers should be trained to deal with the seating position (Infantino & Little, 2005). Xi et al.
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(2017) reported that despite the major differentiation between classrooms with 10 students, then
classrooms with 200 students, studies on the effect of number on students in the environment of
the classroom have been rare. Another study argued that teaching new knowledge in the old
building, spaces, and seating arrangement is not possible (Beckers et al., 2016). Daly and Suite
(1981) claimed that teachers were driven by prejudgment about the seating position of students
than the real activities they do in classrooms, and they believed to a significant effects of the
seating position on the performance of students (Fernandes & Huang, 2012).

Burden has alluded factors as the main reciprocal components in education condition including
individual characters, behavioral patterns, and environmental conditions (Bandura, 1986), in
terms of the invisible curriculum (Taylor & Vlastos, 2009) that have affected the learning
condition of students (Williams & Robert, 1997). Pederson theorized that behavioral patterns of
the students have been flexible based on the teachers, students, and classroom environment
(Pedersen, 1994). However, the ratio and the proportion and effectiveness condition did not
develop yet. Particularly, Vander Schee (2011) realized that there are varieties among the students
to select seating positions when they are free to select.

The department used the normal classes and the laboratories tables as a temporary location with
the fixed tables and chairs, it is a common observation that now the students change continuously
the drawing tables and chairs in design studios in the new location. Therefore, processes of
changing seating arrangements create the research questions as belowr:

e Is the seating arrangement part of the adaptation of the educational environment in
design studios for the students?

e Is there any evidence for the seating selection by the students?

e In addition, is there any relationship between the viewpoint of the students and the
seating arrangement in the design studio?

In this regard, the hypothesis of this research is based on the associations between the viewpoint
of the students and seating position in the architecture design studios. The hypothesis is targeted
to check six preferences of students including to personalize the seating position, to work in a
group than lonely, to be an active leader than a passive member, to be best in the studio, to sit
close to lecturer than friends, and effects of seating position on the design products. For this
hypothesis, some questions are designed to discover, if there is associations with those point of
views, patterns of the seating arrangement. Therefore, the hypothesis of the research is
formulated as:

e HO: there is no association between the viewpoint of students and the choosing of the
drawing-table-position in the studio and the seating arrangement in the classroom.

e H1: there is association between the viewpoint of students and the choosing of the
drawing-table-position in the studio and the seating arrangement in the classroom.

Arguments on Seating Position

The study theorized that seating arrangement is an essential part of facilitating the educational
objectives than just furniture (Cinar, 2010). The seating arrangements support specific purposes
in the classroom, for instance, the raw-column for the formal education system (Wannarka &
Ruhl, 2008) and top-down authority (Salkind, 2008). The joined table addressed increasing the
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level of peer to peer learning (Callahan, 2004) and positive influence of peers on the personality
of the students (Burke & Sass, 2013) to reduce the aggressive behaviors (Van den Berg & Cillessen,
2015) with a background in mid of 20* century (Gump, 1987; Steinzor, 1950).

The circular, square, horseshoes, and U-shaped arrangements (Scrivener, 2005) were designed for
discussion, cooperation, and social interaction activities (Bonus & Riordan, 1998; Kregenow et al.,
2011). The studies listed advantages for U-shaped arrangement such as on-task behaviors
(Rosenthal et al., 1985), asking more questions (Marx et al., 2000), better performance (Xi et al.,
2017), better view (Vander Schee, 2011), and distractive (Wasnock, 2010).

In another perspective, researchers paid more attention to the physical specification of
classrooms. For example, Callahan (2004) attempted to design an arrangement for the effective
quality in classroom in relation to the architectural and physical aspects of classrooms. Cheryan
et al. (2014) and colleagues focused on the light, ventilation, noise, and physical condition to
consider how those elements influence the learning process. The studies took into consideration
temperate of classrooms (Dunn & Dunn, 1979), the lighting policy and influences on the students’
behaviors (Wilkerson et al., 2015), dimensions of the classroom (Black, 2007; Gifford, 2002), noises
(Barrett et al., 2013) and free circulation and seating position in the classroom (Tanner, 2009).
Doctoroff (2001) realized that material and the form of the chairs in the classroom influences the
learning process, and Kaya and Burgess realized the effects of chairs with handlebars with more
scores (Kaya & Burgess, 2007), and varies of chairs in the classrooms and effect on the learning
outputs (Eugene & Melaine, 2013).

On the other hand, there is a group of researchers who believe that the psychosocial aspects of
the students such as the cultural background, contextual aspects, personality, and home living
styles (Haghighi & Jusan, 2012; Hemyari et al., 2013; Kaya & Burgess, 2007; Salkind, 2008). For
instance, Kaya and Burgess (2007) realized that the students personalize the location with their
own material and equipment. Bakare (2012) concluded that seating arrangement includes
positive effects on the creation, presentation, and acquisition of knowledge in the classroom. This
specification of the space mentioned earlier by Wiles (1978) as the personal space in the classroom,
which this personalization of the space influences the process of the learning of students in the
classroom.

The behavioral aspects were discussed widely including the sitting on the front than the rear
(Ayikwei, 2016), interaction between students (Dunn & Dunn, 1979), more asking questions
(Marx et al.,, 2000), high interaction between students and peer group in the semi-circular
(Fernandes et al., 2011), increasing of relationship in the cluster form (Van den Berg & Cillessen,
2015), and the personality and the seating position (Hemyari et al., 2013). Another group studied
the influences of the disruptive behavioral patterns in the classroom (Salend & Sylvestre, 2005),
positive behavior in the classrooms (Wannarka & Ruhl, 2008), changing environment of the
classroom through rearrangement of seats (Guardino & Fullerton, 2010), and supporting process
of leaning (Gest & Rodkin, 2011).

There are studies that have been interested in the relation between the seating position and social
interaction. For example, Kaya and Burgess (2007) classified students into three locational
categories including interactive: seating in the front, participators in the sides, and isolated in the
rear, with some similarity to the theory of the action zone to rationalize the front and center
position as an active area for study in classification (Bradova, 2012). The theory hypothesized that
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the students seating in the front could achieve more results (Burda & Brooks, 1996; Parker et al.,
2011), interactive, practical, and productive (Totusek & Spicer, 1982), and leadership achiever
(Pederson et al., 1987). The studies mentioned that seating in the rear have involved lower marks,
attendance, and attention (Zomorodian et al., 2012), and the groping seating position enhances
the level of students’ performance (Gillies, 2003; Siegel, 2005). However, studies criticized that
high-graded students continued to grade by changing the position from front to rear (Perkins &
Wieman, 2005) and the seating arrangement is related to the personality of the students and
identified correlation (Totusek & Staton-Spicer, 1982).

Nonetheless, the major part research body has been done in schools than higher education (Meeks
et al., 2013), and significantly major part of these studies took the position in the normal classes
than collaborative (Xi et al., 2017). Also in a more radical point of view, researchers believed that
the learning in higher education is a personal experience than effects of a classroom (Kolb & Kolb,
2005), which Lippman (2010) paraphrased that the students influence the educational
environment than the classroom.

On the opposite side, another group of studies believes that there is no, less, or indistinctive
association between the seating arrangement, position and location with any effect on the
students’ personality, performance, and behavior. For, example, Jones criticized that there is
neither association in the T-action zone, in the classroom (Jones, 1990), nor clear evidence about
the effects of seating in the rear or front (Kalinowski & Taper, 2007) on the learning and the
performance (Armstrong & Chang, 2007). Xi et al. (2017) demonstrated that the result of the
seating position has differed in the raw classroom, U-shaped, and auditorium due to the size,
form, and number of users. Therefore, seating positions could be effective just in the schools and
not in higher education system (Perkins & Wieman, 2005).

In summary, three key approaches have been involved in the seating position and relationship
with other aspects of the environment of the classroom, which could classify as physical,
psychological, and class achievement. In the physical approach, studies analyzed the physical
elements to discover the influences on the behavior patterns and outcomes of students such as
classroom size, form, light, height, noise, ventilation, and equipment. In the psychosocial
approach, the outputs of studies have highlighted the cultural background, personality, and
instructor roles in the classroom to design the classroom environment. The third group of studies,
they have focused on the classroom environment, performance, and mark achievement. These
three groups were summarized in Table 1 below.

Table 1. Mapping of the relationship between areas of studies and form of the classrooms

Topics of  Aspects/ Raw form Joined raw Cluster form U-Shape
Analysis Forms

Achievable in a
small  classroom
(Xi et al,, 2017), Achievable in a Achievable in a
small size for the small classroom small classroom
peer to peer (Xietal,2017), (Xietal., 2017),

Effects of classroom
Classroom dimension (Gifford, 2002),
Dimensions  effects of size of classroom
(Black, 2007),

Physical learning
Aspects  of (Callahan, 2004),
class Effects of the light,
ventilation, and noise (Barrett
Physical etal., 2013; Cheryan et al., Anoldstyle(Yang Anoldstyle(Yang Anoldstyle (Yang
Quality 2014), temperature effects etal., 2013), etal., 2013), etal., 2013),

(Dunn & Dunn, 1979),
lighting effects (Wilkerson et
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al., 2015), traditional style
(Yang et al., 2013),
Effects of furniture on Effective aspects
performance (Doctoroff, Less flexible of the classroom less flexible
. 2001), more marks with better - arrangement ;
Furniture furni (Bicard et al, . (Bicard et al.,
urniture (Kaya & Burgess, 2012) (Cinar, 2010), less 2012)
2007), less flexible (Bicard et flexible (Bicard et
al., 2012), al., 2012)
Social and cultural
backgrounds (Haghighi & For  discussion,
Jusan, 2012), social Peer to  peer cooperation, and
Psychosoci interaction (Gest & Rodkin, learning interaction (Bonus
al 2011), formal education (Callahan, 2004; & Riordan, 1998;
(Wannarka & Ruhl, 2008), Gump, 1987), Kregenow et al.,
top-down authority (Salkind, 2011),
2008)
Psychosoci Effects of personality on Increase linking
al Aspects seating selection (Parker et (Burke & Sass, Free selection
al., 2011), adapted with text 2013), increasing Social interaction (Vander  Schee,
Personality exam (Bonus & Riordan, the ) positive  (Kregenow et al., 2011), ask?ng
and 1998),_to reduce inappropriate  personality, 2011_), st_rengthen more question
behavior behavior (Fernandes et al., (Burke & Sass, relationship (Van (Marx et al,
2011; Wannaka & Ruhl, 2013), decreasing den Berg & 2000), free
2008), personalization of of aggregative acts  Cillessen, 2015), circulation
classroom (Bakare, 2012; (Van den Berg & (Tanner, 2009),
Kaya & Burgess, 2007), Cillessen, 2015),
Better view of
students (Vander
Interaction between lecturer Stzr:jien’ts—oriezr?tis)’
and students (Dunn & Dunn, digm
cl 1979), better monitoring of paradig
ass Peer to  peer (Gremmen et al.,
. students (Fernandes et al., . -
Environme - learning 2016), high
nt 2011), classical style (Callahan, 2004) interaction
McKeown et al., 2015) , a ' '
formal system of education (Fernand_es et f"‘l"
Y 2011) , increasing
Class (Wannarka & Ruhl, 2008), relationships (Van
Achieveme den Berg &
nt Cillessen, 2015),
Asking  question
Asking question (Marx et al., (Marx et al., 2000)
2000), better performance in , better
seating  front  (Ayikwei, To solve isolated performance (Xi et
Performanc  2016), to create interactive, al., 2017), positive
e . problems (Burke
e participator, and isolated & Sass, 2013) effects of free
students (Kaya & Burgess, ' ’ space for activities
2007), active zone (Bandura, on performance
1986), (Eugene &
Melaine, 2013)

To continue the interpretation of studies, table 2 summarized the positive and negative results,

achievement, and assumption about the seating arrangement among of scholar as the following

part.

Table 2. Opinions on the opportunities and constraints of the seating arrangement forms

No Style of The concept of the Opportunities Constraints
seating arrangement
Individualism among students (Wannarka & Limited numbers of
. Ruhl, 2008), attention to the instructor, reducing  questions (Bakare, 2012), to
S Iy the social interaction (Weinstein, 1992), for be passive learner (Salkind,
Raw- 0. exam (Bonus & Riordan, 1998), increasing on-  2008), to increase off-task
1 column task behavior (Fernandes et al., 2011; Simmons  behavior (Rosenfield et al.,
: ’ etal., 2015; Wannarka & Ruhl, 2008), to support ~ 1985), classical style
. d | d e independent production (Wannarka & Ruhl, (McKeown et al., 2015),

2008), for different purposes (Hue & Shing,
2008), independent works and on task behavior

subject oriented (Gremmen et
al., 2016), increase the top-
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(Wheldoll & Brodd, 2010), adapted with text
exam (Bonus & Riordan, 1998), to reduce
inappropriate behavior (Fernandes et al., 2011;
Wannarka & Ruhl, 2008), a formal system of
education (Wannarka & Ruhl, 2008),

down authorities (Salkind,
2008), less opportunities for
rear positions (Fernandes &
Huang, 2012), less seats in
the front (Kaya & Burgess,
2007), An old style (Yang et
al., 2013),

Teamwork and peer to peer learning (Callahan,
2004; Gump, 1987; Steinzor, 1950), increasing
the positive personality, (Burke & Sass, 2013),
decreasing of aggregative acts (Van den Berg &
Cillessen, 2015),

An old style (Yang et al.,
2013), Achievable in a small
classroom (Xi et al., 2017),
small size for the peer to peer
learning (Callahan, 2004),

Fitted for discussion and collaboration
(Rosenfield et al., 1985), social interaction
(Marx et al., 2000),

Reduce control by teacher
(Marx et al., 2000), An old
style (Yang et al., 2013),

More effective on the learning (Wannarka &
Ruhl, 2008), social interaction (Haghighi &
Jusan, 2012), easy access to students, face to
face connection, territorial space (Altman &
Chemers, 1984), engaging more with students
(Rosenfield et al., 1985), eye contact (Simmons
etal., 2015), more asking questions (Marx et al.,
2000), better performance (Xi et al., 2017),
better view (Vander Schee, 2011), students
oriented (Gremmen et al., 2016), increasing the
relationships (Van den Berg & Cillessen, 2015)

Limitation of number of
participants  (Hilal, 2014),
dead spaces, increasing the
distractive behaviors
(Wasnock, 2010), An old
style (Yang et al., 2013),

2 Joined

3 Cluster

4 U-shape
Free of

5 order

Varieties of selection and options (Vander
Schee, 2011), flexible (Bicard et al., 2012), free
circulation (Tanner, 2009),

No observed

METHODS and MATERIALS

RESULTS

The Median of the data demonstrated that generally, the students agreed with the questions
except questions 5 and 11, which presented the students did not like to work lonely or be passive
in the studios. The analysis showed that the students were strongly agreed with four topics
including ‘to have permanent seat, to personalize the location, sitting close to lecturers, and
believe in the teamwork activities’ (Table 3).

Table 3. General tendency in answer of the respondents

No Hypothesized questions based on the Likert scale measurement Mode Meaning

1 | prefer to take place in a permanent seat in the studio than changing every times 4 Strongly Agree
2 | like to personalize my location with some arrangements of equipment or decoration 4 Strongly Agree
3 | believe that my seat position in the studio has influences my creativity and productivity 3 Agree

4 When 1 sit close to the lecturer | can understand better the course 4 Strongly Agree
5) | prefer to work lonely than in group 2 Disagree

6 | prefer to be leader in the team working 3 Agree

7 | believe the team can support me in process of production 4 Strongly Agree
8 My design and productions are best in the studio 3 Agree

9 Normally | explain some higher ideas in the studio others cannot understand easily 3 Agree

10 | believe that | desire better position than | have 3 Agree

11 | prefer to listen to discussion in the studio than participation 2 Disagree
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12 | pay more attention to my thoughts than what other tell in the studio 3 Agree

13 Sitting close to my friends in the main reason of my seat position in studio 3 Agree

14 | often ask guestion or open discussion with lecturers in the studio 3 Agree

15 Sometimes | feel that the idea was explained by other students was exactly what | thought; 3 Agree

however, | could not express myself

Results of the graphical questions demonstrated that students have been interested in the U-
shaped for both classroom and studio as a general tendency (Table 4). According to the results,
the U-shaped studio arrangement was the more preferable style for the seating among students

than others were such as raw, joined and free of order.

Table 4. General Tendency to select the form of classroom and studio

The Form Classroom  Studio Total Percent
Raw-Column 11 3 14 7%
Joined 24 9 33 16.5 %
U-shape 64 72 136 67 %
Free of order 3 16 19 9.5%
Total 102 100 202 100

To discover the correlation between the viewpoint of students and seating arrangement, the chi-
square analysis was applied to test the hypothesis of the research, if there was any association
between the viewpoint of students and the seating arrangement preferences. Table 5
demonstrated the chi-square test results based on the P-Value in crosschecking the viewpoint of
the students and form of the seating arrangement based on the raw and U-shaped in both studio
and classroom respectively.

Table 5. Chi-square analysis

=z
o

Question factors

P value for the studio

P value for the classroom

Selection  Raw u Selection  Raw U
1 | prefer to permanent seat position .070 372 184 .070 226 531
2 | like to personalize my seat location .095 540  .001 .255 .826 .042
3 The seating position effect to my productivity 77 .263 113 .750 .892 .877
4 | like to seat close to lectures position .765 499 .001 742 .017 .033
5 | prefer to work lonely .223 184 415 420 .228 .661
6 | prefer to be leader in team working .674 .548 .980 .954 222 .907
7 | believe team can support me in production .289 .686  .005 917 821 .750
8 I believe | am best in studio production 374 283 317 .193 489 458
9 I normally explain Higher ideas in the studio 115 761 .395 .397 .062 .386
10 1 believe | desire better position than | am 275 461 .001 .066 .281 402
1 Istﬂ:jeiz)er to listen discussion than participate in 341 480 565 874 765 395
12 | pay more attention to my thoughts than other 124 582 844 690 261 846
discussion
13 | prefer to sit close friends .089 227 686 .823 .665 141
14 1 open discussion with lecturers in the studio .554 510 490 .398 446 .054
15 some ideas explained what | thought .664 .834  .780 .597 181 .593

The results demonstrated that variables were not associated statistically with the form of seating
arrangement in the studio and classroom by students except for five items, which were
highlighted with the grey color. The excepted items were included questions with number 2) like
to personalize the position (.001 for U-shape), 4) prefer to sit close to lecturer position (.001 for U-
shape), 7) believe the team can support (.005 for U-shape), and 10) the desire for the better position
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(.001 for U-shape). In detail, the respective p-values were greater than the significance level in
those items.

The cross-tabulation analysis identified that totally students selected 78 times U-shaped as
preference. In fact, seats number 6, 7, and 8 were selected more by the students; those are located
at the rear of the studio. After that, those seats in the edges of the left and right wings were more
favorable for the students. Figure 2 illustrates the seat location, frequencies, preferences based on
the dark color for more selected to the light color for less selected respectively.

1-Codes Number of seats 2- frequencies to selects 3- the intensity of the selection with dark color

Scheme 2. Preference of the students to select the seating position in the studios

Moreover, seemingly, the seats on the rear had a direct view to the instructor of the studio, the
door, also view to the other students in the one visual corridor. However, both left and right
wings just had a direct view to the opposite panels than whole the studio as figure 3. Therefore,
this observability of the studio in the one direction of the view might have influenced the selection
of the seat position in the studio.

1- The Instructor View to the studio 2- rear position view in the studio 3- wings views in the studio

Scheme 3. Visual corridors in the design studios

DISCUSSION

The students had viewpoints about the seating position. The major parts of the questions were
not statistically associated with the seating position questions; however, for those questions were
associated with the purpose of the research, the evidence confirmed the relationships to support
ideas of Parker et al. (2011) and Burke and Sass (2013). In addition, students agreed on a major
part of the questions and just they disagreed with the working lonely and the preference to listen
that this result also emphasized the high level of social interaction among students in the studios
(Kregenow et al., 2011; Tafahomi, 2020; Van den Berg & Cillessen, 2015). Seemingly, the Likert



114

UM

N — Y —
a ==
1978 Tafa‘homi I— I—

R
ERO/N
PEELSS

Erciyes Journal of Education 2021, Vol 5, No 2, 105-120

style and questionnaire techniques could achieve the target of the research although the level of
the profoundness of the answers was limited to the scales (Joshi et al., 2015), similar to the studies
Meeks and Xi (Meeks et al., 2013; Xi et al., 2017). Furthermore, the results highlighted that
character and personality of the students would have influenced the process of the selection as
were mentioned by Bakare (2012), Burke and Sass (2013), and Kaya and Burgess (2007).

The students preferred the U-shaped seating arrangement in both the classroom and studio. This
selection showed that the preference of students was more adapted with flexibility than
authority. The U-shaped seating arrangement created a short distance between users similar to
the joined table form (Callahan, 2004; Tafahomi, 2020). This closeness between the drawings
tables allowed the students to take advantage to apply peer to peer learning activities with both
sides’ students (Burke & Sass, 2013; Van den Berg & Cillessen, 2015). In addition, the students
with the selecting of the U-shaped of seating arrangement also confirmed that they preferred an
active studio with social interaction (Kuzborska, 2011), positive behaviors (Rosenthal et al., 1985;
Wheldoll & Brodd, 2010), and better performance (Xi et al., 2017). Furthermore, this result could
refer to the results of Bonus and Riordan (1998), and Kregenow et al. (2011) as a place for
discussion, cooperation, and personal and social interaction. This style was mentioned as free
selection, asking more questions, and free circulation (Marx et al., 2000; Tanner, 2009; Vander
Schee, 2011). According to the results, the students highlighted that the U-shaped could support
team working, more attention, and connection with the instructor, freedom to personalize the
seating position and enhance the quality of the work in the department. This tendency could
support achievements on the positive aspects of the U-shaped classroom in previous studies such
as increasing of relationships (Van den Berg & Cillessen, 2015), students oriented (Gremmen et
al.,, 2016), better performance (Xi et al., 2017), and more effective on learning (Wannarka & Ruhl,
2008).

The checking of the cross-tabulation results addressed some seats in the U-shaped studio, which
were more selected by the students. Those seats with the drawing table took the position in the
rear part of the studio. Therefore, this selection challenges the idea of the seating in front and
action zone (Burda & Brooks, 1996; Parker et al., 2011; Perkins & Wieman, 2005; Zomorodian et
al.,, 2012). However, this kind of selection could refer to the trend of personalization, team works,
and productivity. This interpretation could be in the same alignment with results of the U-shaped
classroom as face-to-face connection and territorial spaces (Altman & Chemers, 1984),
engagement more students (Rosenfield et al., 1985), more eye contact (Simmons et al., 2015), and
better view (Vander Schee, 2011).

CONCLUSION

The students preferred to use the U-shaped classroom and studio in the department of
architecture. Seemingly, they believed that this style of the seating arrangement could support
their interests such as the trend to personalize the position, to teamwork activity, to sit close
lecturers, to enhance their own position due to the result of the analysis. The results approved
the hypothesis of the research in terms of the association between the seating arrangement and
viewpoints of the students. The preference of using the U-shaped reveals that the students
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selected a concept in adaptation to the active learning and the student-center approaches in the
education. It could demonstrate that students interpreted that U-shaped could more support their
possible achievements in the studio, importantly in the teamwork activity, personalization of
their position, equality to contact to the instructors, and active manner in the studio.

The U-shaped arrangement creates an open space in the center of the studio that this void could
apply for the movement of lecturers, students, and teams of students. This open space made
direct access to the tables of the students by instructors for the teaching, desk critiques, and
discussion. The U-shaped creates a free space in the front of the drawing table to change the
location of the drawing table, archiving the productions, and storing the materials such as papers,
woods, and other equipment. In this structure, each drawing table includes a territory for using
in front and a backside for personal belonging. Therefore, the arrangement of the studio based
on the U-shaped allows the students to personalize the location.

The U-shaped seating arrangement allows the students for eyes contacts and monitoring the
activities, which take the place in the design studio. This observation of the peer groups in the
studio certainly could positively affect the motivation of students for working, production, and
comparison with other students. Other physical activities facilitate peer-to-peer learning such as
sketching, physical model making, and presentation board arrangements. Particularly, the
monitoring advantage has had a major influence on the selecting of the rear seating location in
the studio, the position with longshot view to the whole studio, the studio door, and the position
of instructors.

IMPLICATIONS

The research was carried out in the studios with the style of design that the power and internet
cables sockets took the places on the surrounding walls. The researcher asked the students to
assume availabilities of facilities in all parts of the studio; however, the possible effect of the
presupposition of the students to respond to the questions was out of the research although this
possibility exists. The students did not include an experience to study in other forms of the studio
and get a sense of places. Therefore, in the absence of such experience, the evaluation of the level
of the interests in the specific form of the seating arrangement probably needs to other levels of
the psychological test about the personality of the students. This research did not attempt to
achieve any aspect of the personality specification of the students and other levels of the
psychological studies that are required other levels of the research and specialization.

Conflict of Interest Statement: The author has not declared any conflict of interest.
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Liderlik ve Okul Etkililigi Diizeyleri Arasindaki Iliski: Bir

Meta Analiz Calismasi

Hanifi Yumusak
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Mehmet Korkmaz

Gazi Universitesi, Egitim Fakiiltesi
0z

Okulun gelisimi ve etkililigi konusunda okul yoneticisinin formal ve informal
liderlik ozellikleri biiylik bir oneme sahiptir. Bu dogrultuda, ilgili ¢alismada
liderlik ve okul etkililigi diizeyleri arasindaki iliskinin meta-analiz yontemi ile
ortaya konmasi amaglanmistir. Bu amag dogrultusunda liderlik ve okul etkililigi
diizeyleri arasindaki iligkileri inceleyen ¢alismalarin etki biiytikliikleri arasinda alt
grup (moderator) degiskenlere gore anlamli bir farkliik olup olmadig:
incelenmistir. 2010-2020 yillar1 arasinda liderlik ve okul etkililigi diizeyleri
arasindaki iliskiyi inceleyen, 6rneklem sayisi ve korelasyon katsayisi verilerini
iceren c¢alismalar arastirmaya dahil edilmistir. Arastirma kapsamindaki
calismalara, ulusal ve uluslararasi veri tabanlar1 kullanilarak ulagilmistir (Ulusal
Tez Merkezi, Web of Science (WOS), Education Resources Information Center
(ERIC), Scopus, EBSCOhost, vb.). Alan yazin taramast sonucunda arastirmanin
secim Ol¢iitlerine uygun 22 calisma meta-analize dahil edilmistir. Arastirmada etki
biiyiikliigii degerlerinin hesaplanmasinda “Fisher Z” degeri kullamilmistir.
Arastirma kapsamindaki ¢alismalarin birlestirilmis etki biiy{ikliigii rastgele etkiler
modeline gore hesaplanmistir. Analiz sonucunda, liderlik ve okul etkililigi
diizeyleri arasindaki iliskinin genel etki biiytikliigiiniin pozitif yonlii ve yiiksek
diizeyde oldugu ortaya konmustur. Ayrica liderlik ve okul etkililigi diizeyleri
arasindaki iligkileri inceleyen calismalarin etki biiyiikliikleri arasinda moderator
degiskenlere (calismanin yapildig: bolge, okul kademesi ve liderlik tiirleri) gore
anlamli bir farklilasmanin oldugu goriilmiistiir. Arastirma kapsaminda okullarin
etkililik diizeyini artirmak icin okul yoneticilerinin 6gretim siire¢ ve amaclari
konusunda gelisimlerinin desteklenmesi 6nerilmektedir.

Anahtar Kelimeler: Liderlik, okul etkililigi, meta-analiz.
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The Relationship Between Leadership and School

Effectiveness Levels: A Meta-Analysis Study

Hanifi Yumusak

Ministry of Education

Mehmet Korkmaz

Gazi University Faculty of Education

ABSTRACT

Formal and informal leadership characteristics of the school administrator have a
great importance in the development and effectiveness of the school. In this
direction, it is aimed to examine the relationship between leadership and school
effectiveness levels with the meta-analysis method. For this purpose, it has been
investigated whether there is a significant difference between the effect sizes of the
studies examining the relationships between leadership and school effectiveness
levels according to the moderator variables. The studies examining the
relationship between leadership and school effectiveness levels in the years 2010-
2020 including the number of samples and correlation coefficient were included in
the study. The studies within the scope of this study were accessed by scanning in
national and international databases (Council of Higher Education Thesis Center,
Web of Science, Education Resources Information Center (ERIC), Scopus,
EBSCOhost, etc.). As a result of the literature review, 22 studies that were following
the selection criteria of the research were included in the meta-analysis. In the
study, “Fisher’s Z” value was used to calculate the effect size values. Overall effect
size of the studies within the scope of the study were calculated according to the
random-effects model. As a consequence of the analysis, it was found that the
overall effect size of the relationship between leadership and school effectiveness
levels was positive directional and stronge. Moreover, it was observed that there
was significant difference between the effect sizes of the studies examining the
relationships between leadership and school effectiveness levels according to the
moderator variables (location of the study, type of school and leadership types).
Supporting the development of school administrators on teaching processes and
objectives will increase the effectiveness of schools.

Keywords: Leadership, school effectiveness, meta-analysis.
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EXTENDED ABSTRACT

Introduction

A lot of research has been done and is still being done in the context of school effectiveness or
effective schools. When these studies are examined, it is seen that the concept of school
effectiveness has been intensively studied with subjects such as leadership behaviors and
leadership types (Atilkan, 2019; Cheng, 1997; Hallinger ve Heck, 1999; McNamara, 1968; Namli,
2017; Yilmaz, 2010). Studies on the subject have indicated that there is a significant relationship
between school principals' leadership behaviors and school effectiveness (Balci, 2002; Sisman,
2020; Tatlah ve Igbal, 2012). The behavior of school leaders has a significant impact on school
effectiveness, and in recent years, efforts have been made to increase school effectiveness by
creating an effective school environment and factors such as school leaders have been
emphasized (Arslantas ve Ozkan, 2014; Laila, 2015; OECD, 2018). Because both leadership and
school effectiveness phenomena keep up-to-date and have very important results for both the
individual and the organization.

Purpose

In this study, it is aimed to combine the results of the study conducted on the relationship
between leadership and school effectiveness and to determine the total effect size. No other meta-
analysis study investigating the relationship between leadership and school effectiveness by
including meta-analyse them has been found in the national literature. In order to achieve this
goal, answers to the following questions were sought:

1.) What is the overall effect size of the relationship between leadership and school
effectiveness levels?

2.) In the literature, is there a significant difference between the effect sizes of studies
examining leadership and school effectiveness levels according to moderator variables
(the type of publication, location of the study, type of school, leadership types used in the
studies and type of scales used in the study)?

Method

The method of this research is to examine the effect level of the relationship between leadership
and school effectiveness by using meta-analysis. Meta-analysis aims to obtain a general result by
synthesizing data from different studies containing similar data on the same subject under a
single study and means statistically combining the results of related studies (Borenstein vd.,
2013).

Findings

Within the study's scope, 22 results were obtained published in Turkey, examining the
relationship between leadership and school effectiveness. Fifteen of these studies are in the form
of thesis work, and seven are in the article. One of the most critical factors that can affect the result
in a meta-analysis study is publication bias. According to the Funnel Plot, Classic Fail-Safe N
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statistic and Begg and Mazumdar Rank Correlation Statistics, which were made to determine
whether publication bias exists, there is no publication bias in our study data.

The first finding of the study showed that there was a strong and positive relationship between
leadership and school effectiveness levels. According to Sisman (2018), studies in the field of
educational administration show that leadership behaviors have a critical importance in the
development and improvement of the school. The second finding of the study revealed that there
was no significant difference between the effect sizes of the studies examining leadership and
school effectiveness levels according to the moderator variables (the type of publication, location
of the study, type of school, leadership types used in the studies and type of scales used in the
study). It was observed that there was significant difference between the effect sizes of the studies
examining the relationships between leadership and school effectiveness levels according to the
moderator variables (location of the study, type of school and leadership types used in the
studies).

Discussion & Conclusion

As aresult, it has been revealed that there is a positive and strong relationship between leadership
and school effectiveness. In this context, the leadership characteristics of the school administrator
are of great importance for schools to offer more successful outputs. In this direction, it can be
recommended that policymakers focus on the selection of administrators and training practices
in the administrative arrangements to be made for schools. In addition, it indicates that there is a
significant differentiation in terms of moderator variables (region where the study was
conducted, school level and leadership types) revealed within the scope of our research. In light
of this information, if special emphasis will be given to instructional leadership, one of the
leadership types, and supporting the development of school administrators in terms of teaching
processes and objectives will increase the effectiveness of schools. But, it is not possible to reveal
the reasons for this differentiation in more detail and in depth through quantitative research. It
will contribute to the literature that researchers who will work on this subject in the future focus
on the reasons for this difference between school types.
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GIRIsS

Ogrencilerin akademik ve sosyal bagarilarina etki eden unsurlar ortaya koymak icin pek ok
arastirma yapilmistir. Bu arastirmalar incelendiginde genel olarak bu unsurlar; 6¢rencinin kendisi,
ailesi ve okul olarak ti¢ baslik altinda ifade edildigi goriilmektedir (Cobanoglu ve Badavan, 2016;
Dagdelen, 2013; Engin vd., 2009; Ozer ve Anil, 2011; Polat, 2009). Bu unsurlar incelendiginde
birey ve ona ait 6zellikler disindaki en 6nemli belirleyici okuldur. Bu dogrultuda okula iliskin
boyutlar1 ortaya koymak icin gesitli arastirmalar yiiriitiilmiistiir. Bu ¢alismalarda 6zellikle okul
etkililigi kavrami (Guthrie, 1970; Levin, 1970; McNamara, 1968; Reynolds, 1985; Sammons vd.,
1995) 6n plana ¢ikmus ve etkili okullarin 6zelliklerini belirlemek icin pek ¢ok model ortaya
konmustur. Ancak kavramin ¢ok katmanli yapisi nedeni ile {izerinde tam bir uzlasma
saglanamamigtir. Bu nedenle gerek konunun 6nemi gerekse ¢ok katmanli yapisi nedeni ile
okullarin etkililigi, etkiledigi ve etkilendigi faktorler arastirmalara konu olmus ve giiniimiizde
de arastirilmaya devam edilmektedir. Amerika Birlesik Devletlerinde (ABD) Coleman vd. (1966)
yapmis oldugu aragtirma okul etkililigi arastirmalarina kaynaklik yapan ilk ¢alismadir (Sisman,
2020), ilgili calisma okul etkililigi acisindan milat olarak kabul edilirse yaklasik elli yildir kavram
iizerinde yogun bir sekilde calisildig1 goriilmektedir.

Okul etkililigi veya etkili okullar baglaminda pek ¢ok arastirma yapilmis ve halen yapilmaktadir.
Bu ¢alismalar incelendiginde okul etkililigi kavraminin liderlik davranislar1 ve liderlik tiirleri
(Atilkan, 2019; Cheng, 1997; Hallinger ve Heck, 1999; McNamara, 1968; Namli, 2017; Yilmaz,
2010) gibi konular ile yogun bir sekilde calisildig1 goriilmektedir. Bir okulun amagclarina
ulagsmasinda kilit kavramlarindan biri de liderin roliidiir. Lider egitim yd&netiminin ana
unsurlarmin birini olusturmaktadir. Okulun formal lideri olarak miidiir, kurumunda uygun
egitim atmosferinin olugmasinda ve egitimsel basarmin yakalanmasinda bagat bir role sahiptir
(Ince, 2017). Konuyla ilgili yapilan aragtirmalar okul yoneticilerinin liderlik davranislar: ile okul
etkililigi arasinda anlaml1 bir iliski oldugunu belirtmislerdir (Balci, 2002; Sisman, 2020; Tatlah ve
Igbal, 2012). Okul liderlerinin davranislarinin okul etkililigi {izerinde 6nemli bir etkisi vardir ve
son yillarda etkili bir okul ortami yaratarak okul etkililigini artirmak icin yapilan ¢alismalar okul
lideri gibi faktorler iizerinde fazlaca durulmaktadir (Arslantas ve Ozkan, 2014; Laila, 2015;
OECD, 2018). Liderlik ve okul etkililigi arasindaki iliskileri aciklamaya ¢alisan ¢ok sayida calisma
bulunmakla birlikte calisma sayis1 her gecen giin artmaktadir (Abdurrezzak, 2015; Atilkan, 2019;
Bolanle, 2013; Cansoy ve Parlar, 2018; Nartgiin, Limon ve Dilekgi, 2020; Tatlah ve Igbal, 2012;
Yilmaz, 2010).

flgili alan yazin incelendiginde hem liderlik hem de okul etkililigi olgulari giincelligini
korumakla birlikte hem birey i¢in hem de 6rgiit i¢in ok dnemli kavramlar oldugu goriilmektedir.
S6z gelimi 2010-2020 yillar1 arasinda sadece Social Sciences Citation Index (SSCI), Emerging
Sources Citation Index (ESCI) gibi Web of Science (WOS) index kapsaminda taranan kaynaklar
incelenmistir. Sonuglar incelendiginde tiim konu basliklarinda “okul etkililigi” konusunu iceren
bin elli sekiz adet (n=1058) yayn iiretildigi belirlenmistir. Bu yayinlarin ise yedi yiiz ii¢ adedinin
(n =703, %66,44) egitim alani konu baslig1 altinda tiretildigi ve yillar arasinda yayin {iretimindeki
varyansin diisiik oldugu yani yaymn sayisi agisindan istikrarli bir bicimde yaymn tiretildigi
goriilmektedir (WOS, 2020).
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flgili alan yazin incelendiginde, okul lideri olarak miidiirler, etkili politikalarin uygulanmasiin
anahtar1 olarak kabul edilir (Altun ve Sarpkaya, 2017; Hallinger and Walker, 2017). Kochamba
and Murray'e (2008) gore (aktaran Bolanle, 2013) okulun etkililigini saglayabilmelerinde okul
yOneticisinin teknik, insan iligkileri ve dontisiimsel liderlik gibi kritik becerilere sahip olmalar:
biiylik bir énem tagimaktadir. Lailanin (2015) yaptig1t calismada Ogretmenlere gore okulun
etkililigi icin okul liderleri, okul i¢i moral giicii yiiksek tutmali, bir grenme toplumu olusturmaly,
elindeki fiziksel ve finansal kaynaklar1 biiyiik bir 6zen ve etkililikle kullanmalidir. Cansoy ve
Parlar (2018) ise farkli bir perspektifle 6gretmen liderligi {izerinde durarak 6gretmen liderligi ve
okul etkililigi arasinda giiglii ve istatistiksel olarak anlaml bir iliski oldugunu ortaya koymustur.
Bu dogrultuda, pekgok farkli bakis agisi ile okul etkililigi kavraminin liderlik yaklagimlari ile ele
alindig: goriilmektedir. Liderlik sadece idari bilimler ve is hayatinda degil, psikoloji, sosyoloji ve
benzeri alanlarda da karsilagilmaktadir (Sisman, 2018). Bu nedenle her alanin dncelikleri farkl
oldugu icin liderligin ortak bir tanum1 yoktur (Cogaltay, Yalcin ve Karadag, 2016). Bu baglamda
alan yazin incelendiginde farkli bakis acilar1 ve yaklasimlar ile ¢alismalarin yiriitildigi
goriilmektedir. Liderligi; bir kisi ya da grubu ortak bir amag i¢in ise kosabilme, etkileme yetenegi
olarak diigiiniirsek mevcut arastirma, genel olarak liderligin okul etkililigi ile olan iligkisini ve
farkli bakis acilarin sentezleyerek biitiinciil bir bakis agis1 saglayacaktir.

Bu baglamda ilgili literatiir 1s1851nda, liderlik ve okul etkililigi arasindaki iliskileri inceleyen
calismalarin sonuglar1 birlestirilerek bir meta-analiz ¢alismasi yapilmasi ihtiyact énem arz
etmektedir. Liderlik ve okul etkililigi ile ilgili bir meta-analiz ¢alismasinin yapilmasi, liderlik ve
okul etkililigi arasindaki iliskinin giiciinii ve yoniinii daha kapsamli bir sekilde belirlemek
agisindan onemlidir. Ayrica liderlik ve okul etkililigi arasindaki iligki {izerinde etkisi bulundugu
diisiiniilen ¢esitli moderatdr degiskenler (yayin tiirii, [0rneklem] bolgesi, okul kademesi, liderlik
tiirli ve olgek [okul etkililigi] tiirii) kullanilarak alt grup analizler yapilacak ve bu degiskenlerin
ortaya koydugu sonuglar alan yazina ¢nemli bilgiler saglayacaktir. Bu bilgiler 1s1§1nda, liderlik
ve okul etkililigi arasindaki iliski ve bu iliskide degisime sebep olan faktdrler ortaya konularak
bu baglamda okullar ve politika yapicilar agisindan kamnitlar sunacaktir. Ayrica mevcut konu
kapsaminda ileride yapilacak ¢alismalar icin arastirmacilara bir perspektif sunarak literatiire
katki saglayacagi ongoriilmektedir. Bu ¢alismanin amaci, liderlik ve okul etkililigi arasindaki
iliskinin incelendigi calismalarin toplam etkisinin meta-analiz yontemi ile incelenmesidir. Bu
amag cercevesinde asagidaki problemlere cevap aranmistir.

1.) Liderlik ve okul etkililigi arasmndaki iliskinin birlestirilmis etki biiylikliigii diizeyi
nedir?

2.) Liderlik ve okul etkililigi arasindaki iligkileri ortaya koyan c¢alismalarin etki
biiytiikliikleri arasinda moderator (alt grup) degiskenlere (yayin tiirii, calisma
[6rneklem] bolgesi, okul tiirii, liderlik tiirii ve dlgek [okul etkililigi] tiirii) gore
istatistiksel olarak anlamli bir farklilasma var midir?

Okul Etkililigi

Amerika Birlesik Devletlerinde (ABD) Coleman ve arkadaslari (1966) tarafindan yapilan
calismanin, okullarn etkileri ve okul etkililigi agisindan kabul edilecek ilk ¢alisma oldugu
sOylenebilir. Egitimde firsat esitligi olgusunun irdelendigi ve Coleman raporu olarak bilinen bu
aragtirmada 6grencinin basarisini belirlemede okula kaynakli degiskenlere gore 6grencinin aile
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gecmisi ve sosyal baglam gibi diger 6zelliklerin daha etkili oldugu ifade edilmistir (Lunenburg
ve Ornstein, 2013).

Brookover ve digerleri (1977), Coleman vd. (1966) raporunun zitti yonde sosyal sistem
degiskenlerinin birlesiminin 6grenci basarisinda meydana gelen degisimin %85’ini acikladigini
iddia etmistir (Brookover vd. 1977, aktaran Harbaugh, 2005). "Neden baz1 okullar diger okullara
gore daha yiiksek 6grenci basarisma sahiptir?" sorusunun cevabini arayan gesitli aragtirmalar
ylriiten Edmonds, “Search for Effective Schools (Etkili Okullar Arastirmasi)” arastirmasin
bitirdikten sonra Edmonds (1979) etkili okullarin 6zelliklerini; giiglii liderlik, hi¢bir ¢ocugun
akademik agidan minimum seviyenin altina diismesine izin verilmeyen bir iklim, ogretim
islevine gore hazirlanmis uygun cevre, okuldaki kaynaklarin temel amaca hizmet edecek sekilde
kullanimi, 6grencideki degisim ve gelisimin diizenli olarak goézlenmesi (bireysellestirilmis
Ogretim ve periyodik degerlendirme) ve 6grencilerin temel diizeydeki yeterlikleri ve becerileri
edinmelerine 6ncelik verme seklinde belirtmistir.

Okulun etkililiginin tanimlanmasi konusunda ortak bir goriis olusmadig: i¢in bazilar1 birbiri ile
binisik olan pek ¢ok tanim yapilmistir: problem ¢6zen okul (Reid vd., 1987), "6grencilerin bilissel,
duyussal, psiko-motor, sosyal ve estetik gelisimlerinin en uygun bicimde desteklendigi, optimum
bir 6grenme gevresinin yaratildigi okul” (Ozdemir, 2000, s.36), siirekli 5grenen ve gelisen orgiit
olarak okul (Giinal, 2014) ve "okulun hedeflerini gerceklestirmesi” (Lezotte, 1993, s.22). Etkili
okul kavramu ile ilgili aragstirmacilarin {izerinde ittifak ettigi ortak bir tanim yapilamamustir.
Orgﬁtler agisindan  bakildiginda etkililik, amagclarin gerceklesme derecesi ve sonuglar
baglaminda degerlendirilmektedir (Sisman, 2020) fakat okullar1 diger orgiitlerden ayiran en
onemli 6zellik {irliniin insan odakli olmasi, {iriiniin daha ¢ok soyut duyussal ve ayni1 zamanda
bilissel degerler ile yiiklii olmasi ¢iktilari yoruma agik hale getirmektedir. Bu baglamda etkili
okulun 6l¢limiine aracilik edecek kavramlar, degiskenler ve gostergelere ancak bir kuramsal
temel vasitasiyla (Hoy ve Ferguson, 1985) ulasilabilecegi ifade edilmistir. Bu noktadan hareketle
amag modeli, kaynak-girdi modeli, siire¢ modeli, doyum modeli ve toplam kalite modeli (Cheng,
1996, 5.19) gibi bir¢ok model ortaya konmustur.

Okul etkililigi kavraminin tanimlanmasi ve iligkiler aginin belirlenmesi agisindan gegen yaklasik
elli yildan beri egitim arastirmacilar agisindan konu merkezi ve basat roliinii kaybetmemis ve
bir¢ok kuramsal (Balcy, 2002; Marzano, 2012; Sergiovanni, 2006; Sisman, 2020) calisma yapilmuistir.
Bunun yanisira okul etkililigi kavraminin etkiledigi ya da etkilendigi faktorleri belirlemek i¢in
pozitif psikolojik sermaye (Ciftci, 2019), liderlik ve liderlik stilleri (Bastoklu, 2015; Ermeydan,
2019; Namli, 2017), orgiitsel iklim (Ozgenel, 2020; Senel ve Bulug, 2015), akademik basari
(Korkmaz vd., 2014; Oldag, 2016), orgiitsel 6grenme (Akgiil, 2014; Alanoglu, 2014) gibi bir¢ok
ampirik arastirmanin yapildig: goriilmektedir.

Yukarida okul etkililiginin kuramsal temellerine iliskin sunulan agiklama ve tanimlamalar, okul
etkililiginin 6gretimin niteligini ve akademik basariy1 artirmaya doniik bir kavram oldugunu
gostermektedir. Okul etkililigine iliskin pek ¢ok farkli bakis acisi olsa da hangi perspektifle
bakilirsa bakilsin dogrudan ya da dolayli olarak okul etkililiginin 6grencinin akademik ve sosyal
agidan iyi olus halini olumlu sekilde etkiledigini sdyleyebiliriz.

Liderlik

Liderlik insanlik tarihi boyunca, insanin sosyal bir varlik olarak birlikte yasama gereksinimi
sonucu ortaya ¢ikan kokli bir kavramdir. Liderlik; i¢inde yasanilan durum, kiiltiir, sosyo-
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ekonomik nedenler gibi bir¢ok faktorden etkilenerek igerik ve anlam bakimindan siirekli
degisime ugramis bir kavramdir (Ozkan, 2016). Ornegin liderler, yasadiklar kiiltiirel gevrenin
kodlar1 ¢ercevesinde hareket ettikleri igin farkl kiiltiirlerde farkh liderlik tarz, tutum, davranis
ve Ozellikleri ortaya ¢ikmistir (Yesil, 2013). Sadece kiiltiirel agidan degil bilimsel alanlarda da
farklihik gosteren liderlik, sadece yonetim bilimlerinin degil psikoloji, sosyoloji ve benzeri
alanlarin da bir ¢alisma alani olarak karsimiza ¢ikmaktadir (Sisman, 2018). Bu dogrultuda liderlik
farkli alanlarda farkli yaklasim ve bakis agilar ile ele alinmistir. Bunun bir sonucu olarak her
alanda oncelikler farklilagmis ve liderligin ortak bir tanimi yapilamamis (Cogaltay vd., 2016) veya
farkl disiplinler, farkli anlamlar yiikleyerek liderligi tanimlamaya calismistir (Turan ve Bektas,
2014).

Bu baglamda liderlik, daha ¢ok tanimlar iizerinden degil liderligin ne oldugunu agiklamaya
doniik yaklasimlar {izerinden ele alinmaktadir. Bunlar; Ozellikler yaklasimi, davranissal
yaklagimlar, durumsal yaklagimlar ve son donemde yogun bir sekilde tizerinde durulan ¢agdas
yaklagimlar olarak ifade edilebilir (Kiigiikdzkan, 2015). Liderlik kavramimin tartisildigr ilk
donemlerde daha ¢ok liderin sahip oldugu o6zellikleri tizerinde durulmus ve liderlik; fiziksel,
psikolojik ve bilissel ozellikler {izerinden incelenmistir (Sonmez, 2017). Daha sonra liderin
sergilemis oldugu davranislar {izerinde durularak bu davranislarin gelistirilebilir bir yapida olup
olmadig1 tartisilmistir (Ozkan, 2016). Diger bir yaklagim ise liderin karsilagtigi duruma gore
hareket etmesi gerektigini soylemektedir. Bir bagka deyisle ayn1 liderlik 6zelliginin, her duruma
uygun olmadigin ifade eder (Yukl, 2010). Sonug olarak liderlik farkli bakis agilarindan ele
alindiginda, farkli sekillerde incelenen, tanimlanabilen ve ortaya ¢ikan muglak, celiskili ve
karmasik bir olgu ve kavramdir (Turan, 2020). Liderligi genel olarak bir sosyal etkileme siireci
(Yukl, 2010) ya da "ortak amaclar1 gerceklestirmek igin kisileri, gruplari etkileme ve yon verme
sureci” (Turan, 2020, s.5) olarak ifade edilebilir.

Liderlik, diger sosyal bilimler alaninda oldugu gibi egitim bilimlerinde de yiiksek bir oranda
karsilik bulmustur. Ozellikle etkili ve basarili okullarda okul yoneticisinin liderlik rolleri {izerine
yapilan tartismalar ve arastirmalar, liderlik kavramini egitim alaninda giindemde tutmaktadir
(Sisman, 2018). Bu baglamda egitim kurumlarimin gesitli kademelerinde gorev yapan yoneticiler
ve onlarin liderlik tarz, davranis ve 6zelliklerine iliskin arastirmalar ytiriitiilmektedir. Ozellikle
de bu ¢alismalarin okul yonetimi ve ¢alisanlar iizerinde cesitli gii¢ tiirlerini harekete gegirme
kabiliyetine sahip olan okul miidiirleri tizerinde yogunlastig1 soylenebilir. Bu baglamda okul
liderlerinin, okul ve okula ait degiskenler tizerindeki ¢ok yonlii etkisini ortaya koymak igin
liderlik tarzlar1 ve bu liderlik tarzlarinin etkilesim igerisinde oldugu pek ¢ok kavramla ile ilgili
calisma yiiriitilmiistiir. Omegin, liderlik ve okul etkililigi (Atilkan, 2019; Cerit ve Yildirim, 2017;
Namli, 2017), liderlik ve is doyumu (Cek, 2011; Eres ve Akytirek, 2016; Yilmaz ve Boga Ceylan,
2011), liderlik ve orgiitsel baghlik (Bulug, 2009; Ugurlu ve Ustiiner, 2011; Yasbay, 2011), liderlik
ve orgilitsel vatandashk (Oguz, 2011; Unal ve Celik, 2013) ve liderlik ve titkenmislik (Bakan vd.,
2015; Cetinkaya, 2017; Culha, 2017) gibi bircok farkli degisken ile iliskisini igeren arastirma
yapilmustir.

Liderlik ge¢misten giiniimiize kadar yogun bir sekilde incelenen bir kavram olma egilimini
kaybetmemistir. Bu durumun en 6nemli sebeplerinden biri liderlerin sahip olduklar: formal ve
informal yetkiler ile gerek ¢alisanlarin performansi gerekse kurumlarim etkinligini degistirme ve
gelistirme kabiliyetleridir. Nitekim Sisman (2018) okul miidiirlerinin sergiledikleri liderlik
davraniglar: ile okul ¢iktilar1 {izerinde dogrudan bir etkiye sahip oldugunu belirtmistir. Bu
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baglamda liderlik; okullar, okullarin gelistirilmesi ve onlarin etkili birer okul oOzelligi
tasimalarinda dnemli bir faktor olarak giincelligini korumaktadir.

Ozetle liderlik ve okul etkililigi arasindaki iliskiyi igeren ¢alismalarin toplam etkisinin meta-
analiz yontemi ile ortaya koymaya calisacak olan mevcut arastirma, "Liderlik ve okul etkililigi
arasindaki iliskinin birlestirilmis etki biiyiikliigii diizeyi nedir?" sorusu ile "Liderlik ve okul
etkililigi arasindaki iligkileri ortaya koyan calismalarin etki biiyiikliikleri arasindaki gesitli
moderator degiskenler agisindan istatistiksel olarak anlamli bir farklilasma var midir?" sorularina
cevap aramaktadir.

YONTEM

Bu arastirmada model olarak sistematik derleme ve sentezleme metotlarindan olan meta-analiz
yontemi kullanilmistir. Sistematik derleme, belirli bir aragtirma sorusunu cevaplayabilmek igin,
igili aragtirma sorusu kapsaminda yapilmis calismalarin belirli Olgiitler dahilinde bir araya
getirilerek sentezlenmesidir (Higgins ve Green, 2011). Sistematik derlemelere dahil edilecek
calismalar amacina gore nitel ve nicel olarak ayr1 ayri ele alinabilir. Nicel calismalarin incelenmesi
i¢in kullanilan meta-analiz, ayn1 konuda yapilmis benzer veriler iceren farkli ¢calismalara iliskin
verilerin tek bir ¢calisma altinda sentezlenerek genel bir sonug elde edilmesini ve ilgili calismalarin
sonuglarinin istatistiksel olarak birlegtirilmesini ifade etmektedir (Borenstein vd. 2013). Bu
aragtirmanin amaci, liderlik ile okul etkililigi arasindaki iligkinin etki diizeyinin meta-analiz
yontemi ile incelenmesidir. Analiz islemlerine baslamadan once gergeklestirilecek islemler ile
analiz adimlarinda dikkat edilecek hususlar ve meta-analiz islem adimlar1 su bagliklar altinda
yapilandirilmistir: (i) ilgili calismalarin se¢imi, (ii) analiz i¢in gereken verilerin hazirlanmasi, (iii)
modele karar verilmesi, (iv) sonuglarin yorumlanmasi.

1. Calismalarin Se¢imi

Olgiitlerin belirlenmesi en 6nemli husustur. Ciinkii hangi calismalarin veri havuzuna alinacag
bu olciitler sayesinde belirlenecektir (Dinger, 2021). Ayrica, Berman ve Parker (2002) ¢alismalarin
belirlenmesi i¢in Ongoriilen Olgiitlerin, amaca uygun olmasi ve agik¢a belirtilmesinin yayin
yanliliginin oniine gegebilmek icin de 6nemli oldugunu ifade etmistir. Bu arastirmaya dahil
edilecek calismalarin belirlenmesinde su Olg¢iitler dikkate alinmistir:

Veri tabanlar

Meta-analiz calismalarinda iki farkli goriis yer almaktadir: bunlardan ilki tiim ¢alismlarin meta-
analize dahil edilmesi ikincisi ise calisma se¢iminde kalite faktoriine onem verilmesidir. Bu
baglamda tezler ve hakemler tarafindan degerlendirmesi yapilmis makalelerin asgari
yeterlilikleri sagladig1 sOylenebilir. Bu baglamda ¢alismamiz ilgili konu baglaminda yapilan
makale ve tezleri icermektedir. Farkli bakis agilarinin farkinda olunarak diger yayinlar (bildiri,
rapor vb.) kapsam disinda tutulmustur fakat yine de bu bir smirlilik olarak diisiiniilebilir.
Arastirmanin amaci dogrultusunda liderlik ve okul etkililigi d{izeyleri arasindaki iliskiyi iceren
arastirma havuzuna eklenecek tez ve makalelerin belirlenmesinde Yiiksekogretim Kurulu Ulusal
Tez Merkezi, Web of Science (WOS), Education Resources Information Center (ERIC), Scopus,
EBSCOhost, TUBITAK ULAKBIM Sosyal ve Begeri Bilimler Veri Tabani, Dergipark ve Google
Akademik veri tabanlarindan faydalanilmistir. Liderler, iginde bulunduklari kiiltiirel ¢evrenin
Ozellikleri cercevesinde hareket etmektedirler. Bu durum ise liderlik stili, yonetim tarzi, liderin
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davranis ve Ozellikleri gibi bir¢ok alanda farklilasmalara sebep olmaktadir (Yesil, 2013). Bu
nedenle arastirmacilar tarafindan tez ve makalelerin Orneklem grubunun Tiirkiye ile
smirlandirilmasi, makalelerin hakemli dergilerde yaymlanmis olan makaleler olmasi ve
calismalarin tez ve makalelerden olusmasi kararlagtirilmistir. Arastirma havuzu olusturulurken
arastirmaya konu olan ¢aligmalar veri tabanlarindan, “Liderlik", "leadership", "etkili okul", "okul
etkililigi", "effective school", "school effectiveness” anahtar kelimeleri kullanilarak, baslik ve 6zet
bilgiler esas almarak filtreleme yolu ile elde edilmisgtir.

Istatistiki Verilere Ulasilabilirlik

Meta-analiz aragtirmalarinda etki biiytikliiklerinin belirlenebilmesi i¢in degiskenler arasindaki
iliskiyi ortaya koyan korelasyon katsayisi ve orneklem biiytikliikleri dikkate alinmistir. Ayrica
etki biiytikliigiine ulagilmasina imkan veren korelasyon katsayisi ile standart hata; regresyon
analizine dayal islemlerden ¢ikarlabilecek iligki katsayilar1 gibi etki biiyiikliklerinin
hesaplanmasina imkan veren diger degerlerde kullanilmistir. Ancak degiskenlerin sadece alt
boyutlarina iliskin korelasyon katsayilarim1 ve genel korelasyon katsayisi hesaplanamayan
caligmalar arastirma kapsamina alinmamaistir. Bu sebeple, arastirmanin 6rneklemini Tiirkiye'de
2010-2020 yillar1 arasinda gergeklestirilen ve erisime agik olan toplam 21 (14 tez - 7 makale)
akademik yayin icermektedir. Ancak Ozkan'm (2014) arastirmasinda iki farkli drneklem
(yonetici/6gretmen) kullanilmis ve her grup icin ayri sonuglar elde edilmistir. Ozkan’'m (2014)
arastirmasi ayrit c¢alismalar olarak ele alinmistir. Bu baglamda meta-analiz kapsaminda
kullanilacak istatistiksel bilgiler iceren bireysel ¢alisma sayis1 22 olarak belirlenmistir.

2. Verilerin Analize Hazirlanmasi

Aragtirmanin analiz asamasina baglamadan 6nce ilk olarak kodlama formunun hazirlanmasi,
bireysel ¢alismalarin etki biiytikliigii belirlenerek birlestirilmis etki biiyiikliigii tizerinde anlamh
etki gosteren, yaymn yanlilig1 olusturan ve meta-analiz kapsamina dahil edilip edilmeyecegine
iliskin islemler verilerin analize hazirlanmasi siirecinde gerceklestirilmistir.

Kodlama formunun olusturulmasi

Meta-analizde arastirma raporlarinin kodlanmas: c¢alismanin en Onemli asamalarindandir.
Kodlama islemi Microsoft Office Excel programi araciligryla yapilmistir. Programda 6ncelikle bir
kodlama formu olusturulmustur. Verilerin toplanmasindan sonra arastirmaya dahil edilen
bireysel ¢alismalara ait bilgiler daha ©6nce yazarlar tarafindan hazirlanan kodlama formu
kullanilarak kodlanmistir. Bu form ii¢ ana boliim seklinde hazirlanmistir: Calisma kimligi,
calisma igerigi, calisma verileri. Calismanin kimligi bashig1 altinda ¢alismanin yazar(lar)ina,
yayim yilina, tiiriine (tez, makale) dair bilgiler bulunmaktadir. Calisma igerigi baslig1 altinda
arastirmanin gergeklestigi bolge, okul kademesi ve arastirmada tercih edilen olgeklere (6lcek
sahibi, gelistiren) dair bilgiler kodlanmistir. Calisma verileri baslig1 altinda ise birlestirilmis etki
biiytikliiglintin bulunabilmesi i¢in bireysel ¢alismalara ait 6rneklem biiyiikliigii ve korelasyon
katsayisi (ya da iliski katsayisina ulasmaya imkan veren diger veriler) bilgileri kodlanmaistir.

Kodlamanin giivenilirligini saglamak igin iki arastirmaci tiim verileri ayr1 ayri kodlamustir.
Kodlayicilar arasindaki uyum Microsoft Office Excel programu ile kontrol edilmis, tespit edilen
farkliliklar {izerinde tartismalar yiiriitiilerek nihai kararlar verilmistir. Toplanan bilgiler ve alan
yazin incelemesi sonucunda c¢alismaya ait moderatdor degiskenler asagidaki sekilde
belirlenmistir:
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a) Yayin tiiri

b) Yapildig: (6rneklem) bolgesi
¢) Okul tiiri

d) Liderlik tiirii

e) Olgek (okul etkililigi) tiirii

Calismalarin etki biiyiikliiklerinin hesaplanmasi

Standartlagtirilmis ortalama farki, korelasyon ve olasilik oranina dayali olarak hesaplanabilen
etki bitytikligii (Sen ve Yildirim, 2020), iki degisken arasindaki ilskiyi nicel olarak 6l¢gmek igin
kullanilabilir (Borenstein vd., 2013). iligkisel tarama modelleri icin meta-analizde kullanilan etki
biiyiikliigli indeksi Pearson carpim-moment korelsyon katsayisi ve tiirevleridir. Bu meta-analiz
calismasi, iliskisel tarama modellerini iceren ¢alismalar: kapsamakta ve analiz kapsamina alinan
her calismanin etki biiyiikliigii degeri, birlestirilmis (genel) etki biiyiikliigii ve yayin yanlhligina
dair analiz sonuglari Comprehensive Meta-Analysis (CMA) Istatistiksel Paket programi
kullanilarak hesaplanmuistir.

Calismalarin yayin yanhginin incelenmesi

Bir meta-analiz ¢alismas1 yapilirken sonucu etkileyebilecek en énemli etmenlerden biri yayin
yanhhigidir. Veri tabanlarinin eksik ya da yetersiz bir bigimde taranmasi ve sadece anlaml
calismalarin aragtirma havuzuna dahil edilmesi yaym yanlili§ina sebep olabilmektedir (Dinger,
2021). Ayrica yayimlanmis galismalara ulasilabilme ihtimali daha yiiksek oldugundan, bu
calismalarin aragtirma havuzuna dahil edilmesi daha olasi bir durumdur, ¢alismalar cogunlukla
istatistiksel olarak anlamli oldugu i¢in bu durum muhtemel bir yanliliga neden olacaktir (Rosent-
hal, 1979). Bu tiir sebeplerle ¢alismada bir yaym yanhliginin var olup olmadig: incelenmelidir.
Mevcut arastirmanin yayin yanllig gosterip gostermedigini belirlemek i¢in huni sagilim grafigi,
Rosenthal’in giivenli n testi, Begg ve Mazumdar sira korelasyonlari, Egger’in dogrusal regresyon
yontemi kullanilmistir. Huni sacilim grafigi incelenirken arastirma havuzuna alinan ¢alismalarin
bireysel etki biiyiikliiklerinin grafikteki dagilimi Onemlidir. Etki biiytiikliiklerinin, huni
cizgilerinin icinde ve ortada yer alan cizgiye gore simetrik bir sekilde dagilmasi yaymn yanlhihiginin
var olmadigy; huni c¢izgilerinin disinda ve ortada yer alan ¢izgiye gore asimetrik bir dagilim
sergiliyor ise de yayin yanliligina isaret ettigi seklinde yorumlanabilir (Dinger, 2014; Sen ve
Yildirim, 2020). Meta-analize dahil edilen galismalarin etki biiyiikliiklerine ait Funnelplot grafik
(Huni sagilim grafigi) Sekil 1’de verilmistir.
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Sekil 1. Huni sacilim grafigi

Grafik 1 incelendiginde meta-analize dahil edilen bireysel calismalara ait etki biiyiikliiklerinin
genel olarak huni igerisinde ve simetrik bir sekilde dagildig1 sOylenebilir. Yayinlarin huni
grafiginin ortasinda yer alan dikey ¢izginin her iki tarafinda simetrik bir sekilde konumlanmasi
yayin yanliligimmin olmadigr seklinde yorumlanmaktadir (Borenstein vd., 2013). Huni sacilim
grafigine gore meta-analize dahil edilen 22 calismanin yaymn yanliligi gostermedigi sdylenebilir.
Ancak huni sagilim grafigi degerlendirilirken 06znel bakis acilar1 yorumlamay:
etkileyebilmektedir. Bu nedenle yaymn yanliligini belirlemek icin gelistirilen diger yanlilik
istatistiklerinin incelenmesi Onerilmektedir. Meta-analize kapsamina alinan aragtirmalarin
yanliliga iliskin analiz verilerini igeren giiven testleri ve sonuglar1 Tablo 1’de verilmistir.

Tablo 1. Meta-analize kapsamina alinan ¢alismalarin yanlilik durumunu
gosteren giiven testleri ve sonuclar

Giiven Testleri Giiven Testi Verileri
Incelenen calismalar icin Z-degeri 73.825
Incelenen calismalar icin p-degeri .000
Alfa .050

Rosenthal’in Giivenli N Testi Yon 2
Alfa igin Z degeri 1.956
Incelenen galisma sayist 22
Giivenli N (FSN) 1192
Tau -0.138

Begg - Mazumdar S. Korelasyonu Tau i(;irT 2 degeri 0902
p degeri (1 kuyruklu) 0.184
p degeri (2 kuyruklu) 0.366
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Standart Hata 5.667
%95 alt limit (1 kuyruklu) 18.464
%95 tist limit (2 kuyruklu) 5.181
Egger’in Dogrusal Regresyonu t degeri 1.171
sd 20
p degeri (1 kuyruklu) 127
p degeri (2 kuyruklu) .255

Tablo 1’e bakildiginda Rosenthal’in giivenli n testi sonuglar1 incelendiginde yapilan meta-analiz
sonuglarinin istatistiksel olarak anlamli oldugu (p = .000) sdylenebilir. Meta-analiz ¢alismasinda
"Guivenli N Sayist" anlamli bulunan popiilasyon etki biiytikliigii degerini istatistiksel olarak
anlamsiz hale getirebilmek igin analize dahil edilmesi gereken calisma sayismin ortaya
koymaktadir (Dinger, 2021; Sen ve Yildirim, 2020). Meta-analiz sonucunun istatistiksel olarak
anlamsiz hale gelebilmesi yani p > .05 olabilmesi i¢in etki biiytikliigii degeri sifir olan 1192 calisma
daha gerekmektedir. Ayrica Begg ve Mazumdar sira korelasyon analizi incelendiginde
Kendall'in Tau katsayisinin istatistiksel olarak anlamli olmamasi (-.138 ve p = .366) yaymn
yanhligmin olmadigina isaret etmektedir. Yine Egger’in dogrusal regresyon yontemi ile ortaya
konan analiz sonucu (p = .255 > .05) %95 giivenle veri setinde yayin yanliliginin var olmadig:
sOylenebilir.

3. Analiz Modeline Karar Verilmesi

Bir meta-analiz calismasinda sabit etkiler modeli mi rastgele etkiler modeli mi kullanilacag:
belirtilmelidir. Bunun igin c¢esitli analizler yapilarak etki biiyiikliiklerinin homojenligi test
edilerek kullanilacak model belirlenebilir. Fakat Basol (2016) model se¢imine analizler 6ncesinde
karar verilmesi gerektigini ifade etmis ve giincel literatiirde model belirlemek i¢in yalnizca Q
testinin kullanilmamas1 gerektiginin altin1 ¢izmistir. Ayrica sosyal bilimler alaninda yapilan
calismalarda, etki biiyiikliigii analizi i¢in rastgele etki modelinin kullanimi tavsiye edilmektedir
(Field ve Gillett, 2010). Mevcut arastirmamiza ait ¢alisma konu alaninin sosyal bilimler igerikli
olmasy, calismalarin yapildig1 egitim kademeleri, tercih edilen desen ve 6lgek gibi arastimaya ait
degiskenlerin cesitlilik gostermesinden dolay1 meta-analiz igin rastgele etkiler modelinin tercih
edilmesinin daha uygun olduguna karar verilmistir. Ancak arastirmanin ilerleyen asamalarinda
alt grup analizlerde heterojenlik diizeyinin ve kaynaginin belirlenebilmesi i¢in Q testi yapilacagt
i¢in ilgili veri setine Homojenlik Testi de uygulanmistir.

Calismaya dahil edilen arastirmalarmn homojenlik testi sonucunda elde edilen Q degeri
istatistiksel olarak anlamdir [Q = 457.347, p = .000]. x2 tablosunda 21 serbestlik derecesi i¢in %95
anlamlilik diizeyinde esik degeri 32.67 olarak bulunmustur. Q istatistik degeri (Q = 457.347) x2
dagiliminin esik degerinden 21 serbestlik derecesi ile [x2(.95) = 32.67] daha yiiksek bulunmasi ve
p degerinin (p = .000) .05"ten kiigiik olmasi etki biiytikliikleri dagiliminin heterojen oldugunu
gostermeketedir. Q istatistigini tamamlayici olarak, calismalar arasindaki heterojenlik miktari 12
(I-kare) istatistigi ile de Olciilmiistiir. 1> (I-kare) calismalar arasi varyansin sanstan degil
heterojenlilten kaynaklandigini gosteren yiizdelik bir degerdir (Sen ve Yildirim, 2020).
Heterojenlik miktarini gosteren test sonucunda I? degeri %95.408 olarak bulunmustur. Bu deger
yorumlanacak olursa ¢alismalar arasindaki toplam degiskenligin yiizdesi (%95.408) olarak ifade
edilebilir. I? degerinin %75’in iizerinde olmasinin yiiksek heterojenligi gosterdigi belirtilmistir
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(Borenstein vd., 2013: 119). Bu baglamada Olgiilen I? degerinin %95.408 (I? = 95.408) yiiksek
diizeyde heterojenligin bir gostergesi oldugu ifade edilebilir. Olgiilen Q ve I2 degerleri
calismalara ait etki biiytikliiklerinin heterojen bir dagilima sahip oldugunu gosterdigi icin
mevcut arastirma igin rastgele etkiler modelinin tercih edilmesini analiz sonuglar1 ile de
desteklendigini soyleyebiliriz.

4. Sonuglarin Yorumlanmasi

fligkisel aragtirmalarda sunulan korelasyon katsayisi, etki biiyiikliigii olarak kullanilabilir. Fakat
meta-analiz ¢alismalarinda varyansin korelasyona oldukga bagli olmas: nedeniyle korelasyon
katsay1 degerleri “Fisher Z” 6lgegine doniistiiriilerek islemler yapilmaktadir. Genel etki ve giiven
aralig1 gibi bulgular degerlendirilirken ise, raporlama igin tekrar korelasyon katsayisina
déniistiiriilerek yorum yapilmalidir (Borenstein vd., 2013; Onder ve Tulunay Ates, 2017). Cohen
ve arkadaglar1 (2007: 521) etki biiytiikliigii olarak kullanilacak korelasyon katsayilarinin agagidaki
deger araliklarinda yorumlanabilecegini belirtmislerdir:

Tablo 2. Etki biiyiikliikleri simiflandirmas:

<0+/-01 Cok zayif
<0+/-0.3 Zayif
<0+/-05 Orta derece
<0+/-0.8 Gugla
>+/-0.8 Cok giiglii
BULGULAR

Calismanin bu boliimiinde, liderlik ve okul etkililigi arasindaki iliski diizeyini belirlemeye
yonelik yapilan analizlere yer verilmistir. Oncelikle arastirma havuzuna dahil edilen calismalarin
betimleyici istatistiklerine ait bulgular sunulmustur. Akabinde liderlik ve okul etkililigi
arasindaki iliski diizeyini konu alan aragtirmalarin meta-analiz sonucu ortaya konan etki
analizlerinin sonuglari sunulmustur. flaveten g¢alismalardan toplanan alt grup verilerden
yararlanularak hesaplanan etki biiytkliigii degerleri okul etkililigi baglaminda incelenerek bu

degiskenlere ait alt grup (moderator) analizleri yapilmis ve bunlarin sonuglar: da raporlanmustir.

Arastirma kapsaminda, arastirma havuzuna alinan ¢alismalarin alt grup degiskenlere iliskin
betimleyici istatistikler ¢alismalardan gekilerek kodlanmistir. Bu dogrultu, arastirma havuzuna
alinan c¢alismalarin alt grup (moderator) degiskenlere gore (calismanmin yayin tiiriine, orneklem
bolgesine, uygulandigr okul kademesine, liderlik tiirii ve calismada tercih edilen olceklerin [okul etkililgi]

tiiriine) frekansi ve ytizdeleri Tablo 3’te sunulmustur.
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Tablo 3. Moderatir degiskenlerine ait betimsel istatistikler

Moderator Degisken f %
Yayim Tiirii Makale 7 31,82
Tez 15 68,18
Akdeniz Bolgesi 2 9,09
Dogu Anadolu Bolgesi 3 13,64
Ege Bolgesi 3 13,64
BOLGE I¢c Anadolu Bolgesi 6 27,27
Marmara Bolgesi 4 18,18
Karadeniz Bolgesi 2 9,09
Belirtilmemis 2 9,09
Okul Oncesi 1 4,04
Ilkokul 2 9,09
Ortaokul 4 18,18
Lise 2 9,09
Okul Tiirii Tlkokul + Ortaokul 4 18,18
flkokul + Ortaokul + Lise 6 27,27
Okul Oncesi + Ilkokul + Ortaokul + Lise 1 4,04
Bilsem 1 4,04
Belirtilmemis 1 4,04
Dontisiimcti Liderlik 2 9,09
Liderlik Tiirii Iiiderlik Stilleri 5 22,73
Ogretimsel Liderlik 3 13,64
Diger 12 54,55
Hoy ve Ferguson, 1985 7 31,82
Balci, 2002 5 22,73
e s Sisman, 1996 4 18,18
Okul Etkililigi Olcegi
Ugurlu ve Abdurrezzak, 2015 2 9,09
Cobanoglu, 2008 2 9,09
Diger (Ayik, 2007, Witmer, 2005) 2 9,09

Tablo 3 incelendiginde arastirma havuzuna dahil edilen c¢alismalarin %31,82'si (f = 7)
makalelerden, %68.18’i (f = 15) tezlerden olusmaktadir. Calismalarin cogunlugu %27.27’si (f = 6)
I¢ Anadolu Bolgesinde yapilmistir. Calismalarin gogunlugu %27.27’si (f = 6) ilkokul, ortaokul ve
liseyi kapsayan karma bir 6rneklem {izerinde yiiriitiilmiistiir. Calismalarin ¢ogunlukla liderlik
stilleri baglaminda yapildig1 %22.73"iinii (f = 5) goriilmektedir. Calismalarda okul etkililigi igin
tercih edilen 6lgme aracinin en ¢ok %31.82'sini (f = 7) Hoy ve Ferguson (1991) tarafindan
gelistirilen 6lgegin olusturdugunu sdyleyebiliriz.
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Arastirmada, “Liderlik ve okul etkililigi diizeyleri arasindaki iliskinin birlestirilmis (genel) etki
biiyiikliigii nedir?” sorusu birinci alt problem olarak belirlenmistir. Bu baglamda meta-analiz i¢in
arastirma havuzuna dahil edilen her ¢alismanin agirligy, etki biiyiikliigii ve genel etki bliyiikligi
Tablo 4’te sunulmustur.

Tablo 4. Etki biiyiikliikliikleri, genel etki biiyiikliigii (Fisher Z) ve agirliklari

. Agirlik
Calisma Buy]:::11<(llugu StIa_Ir;l:rt Alt Stnir  Ust Sinur Z p (Ragstgele
Etkiler)
Ermeydan (2019) 0,453 0,045 0,364 0,541 10,0  .000 4,60
Namli (2017) 0,343 0,042 0,260 0,426 81  .000 4,62
Zembat vd. (2010) 0,563 0,062 0,442 0,684 91 .000 4,44
Bastoklu (2015) 1,157 0,054 1,052 1,262 21,5 .000 4,52
Bildirici (2020) 1,045 0,039 0,968 1,123 26,5 .000 4,64
Glingor (2018) 0,811 0,038 0,737 0,885 21,4 .000 4,66
Abdurrezzak (2015) 0,837 0,049 0,741 0,932 17,2 .000 4,57
Tuncel (2013) 1,096 0,038 1,021 1,170 28,8 .000 4,65
Yilmaz (2010) 0,964 0,046 0,875 1,053 21,2 .000 4,60
Atilkan (2019) 0,758 0,060 0,640 0,876 12,6 .000 4,46
Delice (2020) 0,576 0,052 0,474 0,679 11,0  .000 4,54
Kilig (2017) 0,814 0,053 0,711 0,918 15,5 .000 4,53
Ozkan (2014a) 0,628 0,047 0,536 0,721 13,3 .000 4,58
Ozkan (2014b) 0,406 0,082 0,244 0,568 49  .000 4,20
Cerit vd. (2017) 0,571 0,063 0,448 0,694 91 .000 4,43
Yoriik vd. (2012) 0,893 0,059 0,777 1,009 15,1  .000 4,47
Cansoy vd. (2018) 0,618 0,043 0,534 0,702 14,4  .000 4,62
Nartgiin vd. (2020) 0,712 0,050 0,615 0,809 14,4 .000 4,56
Eren (2020) 1,013 0,048 0,919 1,107 21,2 .000 4,58
Yumlu (2020) 0,814 0,041 0,734 0,895 19,8  .000 4,63
Isik (2020) 0,848 0,057 0,735 0,961 14,8 .000 4,49
Kogak vd. (2020) 0,741 0,046 0,652 0,831 16,2 .000 4,60
Sabit Etkiler 0,779 0,010 0,759 0,799 75,9  .000
Rastgele Etkiler 0,759 0,048 0,665 0,853 15,8  .000

Tablo 4 incelendiginde, liderlik ve okul etkililigi arasindaki iliskinin genel etki biiyiikliigii sonucu
(Fisher z cinsinden) rastgele etki modeline gore .759 olarak bulunurken belirlenen deger Pearson
korelasyon (r) degerine dontistiiriildiigiinde .64 olarak bulunmustur. Cohen vd. (2007)
korelasyon etki diizeyi tablosuna gore giiglii bir etki oldugu sdylenenbilir. Giiven aralig1 rastgele
etkiler modeli a¢gsindan incelendiginde %95 giiven aralif1 diizeyinde etki biiyiikliigiiniin alt sinir1
.665 ve tist siur ise .853 olarak bulunmustur. Etki biiyiikliiklerine iliskin degerler rastgele etki
modeline gore istatistiksel olarak anlamlidir (Z = 15.8, p = .000). Bu bulgular 1s1ginda liderlik ve
okul etkililigi iliski diizeyleri arasinda pozitif yonlii ve giiglii bir iliskinin oldugu ifade edilebilir.
Aragtirma kapsaminda, “Liderlik ve okul etkililigi diizeyleri arasindaki iligkileri inceleyen
aragtirmalarin alt gruplan arasinda (¢alismalarin yayin tiiriine, 6rneklem bolgesi, okul kademesi ve
calismalarda tercih edilen 6lgeklerin [okul etkililigi] tiirii) etki biiyiikliikleri agisindan istatistiksel
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olarak anlaml bir farklilasma var midir?” sorusu ikinci alt problem olarak belirlenmistir. Bu
nedenle, arastirma hauzuna alinan c¢aligmalarin alt grup degiskenlere gore Q istatistigi-
homojenlik testi yapilarak ve analiz sonuglari her bir alt grup igin tablo halinde verilmigtir.
Caligmalarin yayin tiiriine (makale ve tez) iliskin etki biiyiikliiklerine ilisin test sonuglar1 Tablo
5’te sunulmustur.

Tablo 5. Yayin tiiriine dair etki biiyiikliikleri ve homojenlik testi sonuclar:

Moderator %95 Giiven Aralig: Homojenlik Testi
Yayim Tiirii k EB/r Alt simr Ust Sintr Qg sd p
Makale 7 .707/.609 617 796 913 1 .339
Tez 15 .783/ .654 .655 910

Calismalar yayin tiirii agisindan hem makale ve tez olarak hem de yiiksek lisans (tez), doktora
(tez) ve makale olarak iki farkli sekilde kategorik hale getirilerek yaym tiirtiniin genel etki
biiytikliigii tizerindeki etkisi belirlenmeye calisilmigtir. Her iki siniflama tiirii agisindan anlaml
bir farklilik bulunamamistir. Alan yazin incelendiginde yayin tiirii agisindan farkliliklari ortaya
koymak igin yapilan calismalarin ¢ogunlukla tez ve makale seklinde bir siiflama ile yapildig:
goriilmiistiir. Mevcut ¢alismada tez-makale seklindeki siniflamaya ait sonuclar sunulmustur.
Yayin tiiriiniin genel etki biiyiikliigii agisindan anlamli bir farklilik olusturup olusturmadigina
bakildiginda, makale kategorisine ait etki biiyiikliigii degerinin (.609) tez kategorisine ait etki
biiyiikliigli degerinden (.654) daha diisiik oldugu belirlenmistir. Qg istatistik degeri [Qg=.913, p
= .339] %95 anlamhlik diizeyinde ve serbestlik derecesi (1) ile hesaplanan x2 dagilhmmin kritik
degerinden [x2(.95) = 3.841] daha diisiik olmasi nedeniyle istatistiksel olarak anlaml degildir.
Yani, yapilan meta-analiz sonucuna gore arastirma havuzundaki ¢alismalarin yayin tiiriine dair
etki biiytikliiklerinden kaynaklanan istatistiksel olarak anlamli bir farklilik yoktur.

Calismalarin yuriitiildiigii orneklem bolgelerine dair etki biiytikliiklerinin dagilim1 ve
homojenlik testi sonuglar1 Tablo 6'da sunulmustur.

Tablo 6. Arastirmalarin yiiriitiildiigii 6rneklem bilgelerine dair etki biiyiikliikleri
ve homojenlik testi sonuclar

Moderator %95 Giiven Aralig: Homojenlik Testi
Bolge k EB/r Alt stmr Ust Sumr Qg sd p
Akdeniz Bolgesi 2 .512/.472 .390 633 18.558 5 .002
Dogu Anadolu Bolgesi 3 .742/.630 315 1.168

Ege Bolgesi 3 .808/.668 732 .885

I¢ Anadolu Bélgesi 6 .855/.694  .655 1.055

Karadeniz Bolgesi 2 .665/.582 482 .849

Marmara Bolgesi 4 .754/.638 563 .945

Calismalarin yiiriitiildiigli 6rneklem bolgelerinin birlestirilmis etki biiytikliigli tizerindeki
etkisini belirlemek i¢in c¢alismalar, ytriitildigii ilin bulundugu cografi bolgeye gore
siniflandirilmistir. Fakat iki calismada 6rneklem bolgesine iligkin veri olmadig: i¢in analize dahil
edilmemistir. Calismalarin yapildig1 bolgeye dair en biiyiik etki biiyiikliigii degerinin (.694) I¢
Anadolu Bolgesi; en diisiik etki biiylikliigii degerinin ise (.472) Akdeniz Bolgesi oldugu
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goriilmektedir. Qp istatistik degeri [Qg= 18.558, p = .002] %95 anlamlilik diizeyinde ve bes
serbestlik derecesi ile x2 dagilimi esik degerinden [x2(.95) = 11.0705] yiiksek olmasi anlamliligin
bir gostergesidir. Bu sonug, meta-analize alman ¢alismalarin 6rneklem boélgelerine dair yapilan
moderator analizi sonucuna gore etki biiyiikliikleri arasinda istatistiksel olarak anlamli bir
farklilik oldugu ifade edilebilir.

Caligmalarin yapildig1 okul tiiriine dair etki biiyiikliiklerinin dagilimi ve ait homojenlik testi
sonuglar1 Tablo 7’de verilmistir.

Tablo 7. Arastirmalarin yapildigr okul kademesine dair etki biiyiikliikleri
ve homojenlik testi sonuglar

Moderator %95 Giiven Aralig: Homojenlik Testi
Bolge k EB/r  Altsiur  Ust Sinr QB sd p
Tlkokul 2 .794/.661 361 1.227 12.098 4 .017
Ortaokul 4 961/.745 .803 1.118
Lise 2 .616/.548 077 1.156
[lkokul + Ortaokul 4 .818/.674 523 1.114
[lkokul + Ortaokul + Lise 7 .653/.574 .570 737

Caligmalarin uygulandigr okul kademesinin birlestirilmis etki biiyiikliigii {izerindeki etkisini
belirlemek icin calismalar; ilkokul, ortaokul, lise, ilkokul ile ortaokul, ilkokul ile ortaokul ile lise
seklinde gruplandirilmistir. Analizin yapilabilmesi icin etki buyiikligli belirlenirken
kategoriklestirilen her grup icin yeter sayida ¢alisma gereklidir ve bu say1 minimum ikidir, ikiden
az calismaya sahip olan okul tiirleri olan okul 6ncesi ve diger kurumlar kategorisi ile okul
kademesi belirtilmeyen (yazarlarindan geri doniit almamayan) c¢alismalar analizden
cikarilmistir. Calisma Ornekleminin secildigi okul kademesine dair en yiiksek etki degerinin
(.745) ortaokul; en diisiik etki biiyiikliigii degeri ise (.548) lise i¢in bulundugu sdylenebilir. Siniflar
arast homojenlik testi degeri Qg=12.098 olarak hesaplanmuistir. Qg istatistik degeri ise [Qp =12.098,
p =.017] %95 anlamlilik diizeyinde ve serbestlik derecesi (4) ile x2 dagilimimin esik degerinin
[x2(.95) = 9.487] tizerinde bulunmasi nedeni ile istatisiksel olarak anlamlidir. Sonug olarak, meta-
analize dahil edilen ¢alismalarin okul tiiriine dair yapilan alt grup analiz sonucuna gore etki
biiytikliikleri agisindan istatistiksel olarak anlaml bir farklilik oldugu soylenebilir.

Calismalarda arastirmaya konu edilen liderlik tiiriine iliskin etki biiytikliiklerinin dagilimi ve
homojenlik testi sonuglar1 Tablo 8’de sunulmustur.

Tablo 8. Liderlik tiirlerine dair etki biiyiikliikleri ve homojenlik testi sonuglar:

Moderator %95 Giiven Aralig: Homojenlik Testi
Bolge k EB/r Alt sinir Ust sinir 0B sd p
Doniisiimctii Liderlik 4 .742/.630 486 998 21.241 3 .000
Liderlik Stilleri 3 .609/.543 387 .831

Ogretimsel Liderlik 3 1.042/.779 932 1.151

Diger 12 .730/.623 615 844
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Calismalara ait etki biiyiikliigli hesaplamalar1 yapilirken her grup i¢in minimum iki ¢alisma
gerektiginden, arastirilan liderlik tiirlerinin bazilarinda tek calisma olmasi ve arastirma
kapsamimizin liderlik olmasindan hareketle tek olan calismalarin "diger tiirler" (Paternalist
liderlik, kamu liderligi, destekleyici liderlik, etik liderlik vb.) bashginda toplanmas:
kararlastirilmistir. Calismalarda arastirilan liderlik tiirtine ait en yiiksek etki biiyiikliigii
degerinin (.779), Ogretimsel liderlik; en diislik etki biiyukliigi ise (.623) diger tiirler igin
hesaplandig goriilmektedir. Qg istatistik degeri [Qg =21.241, p = .000] %95 anlamlilik diizeyinde
ve serbestlik derecesi (3) ile hesaplanan x2 dagiliminin esik degerinin [x2(.95) = 7.814] {izerinde
bulunmasi nedeni ile istatistiksel olarak anlamhdir. Bu baglamda, meta-analize alman
calismalarin liderlik tiiriine iliskin yapilan alt grup analizi sonucuna gore etki biiyiikliikleri
agisindan istatistiksel olarak anlaml bir farklilik oldugu ifade edilebilir.

Okul etkililigi diizeyini belirlemek icin tercih edilen Ol¢gme araci tiiriine iliskin etki
biiytikliiklerinin dagilimi ve homojenlik testi sonuglar: Tablo 9'da verilmistir.

Tablo 9. Calismalarda tercih edilen dlgme araci (okul etkililigi) tiiriine dair etki
biiyiikliikleri ve homojenlik testi sonuclar

Moderator %95 Giiven Aralig: Homojenlik Testi
Bolge k EB/r Altsmr Ustsimir QB sd p
Hoy ve Ferguson, 1985 7 .640/.565 491 .789 5905 4 .206
Balci, 2002 5 .856/.694  .617 1.094

Sisman, 1996 4 .820/.675  .633 1.007

Abdurrezzak, 2015 2 .707/.609 452 .962

Cobanoglu, 2008 2 .933/.732  .706 1.159

Calismalarda tercih edilen okul etkililigi 6lceginin birlestirilmis etki biiyiikliigii agisindan bir
farklilasmaya sebep olup olmadigini belirlemek i¢in tercih edilen 6lgekler, arastirmacilara (6lcegi
gelistiren) gore Hoy ve Ferguson (1985), Bala (2002), Sisman (1996), Abdurrezzak (2015) ve
Cobanoglu (2008) olmak iizere bes gruba ayrilmistir. Birlestirilmis etki biiytikliigiiniin
belirlenebilmesi i¢in her grup i¢in en az iki ¢alisma gerekmektedir. Bu nedenle analiz i¢in yeter
sayida olmayan Olgek tiirleri analize dahil edilmemistir. Calismalarda kullanilan okul etkililigi
Olcegi tiiriine ait en yiiksek etki biiytikliigii (.732) Cobanoglu (2008) ve etki biiytikliigii degerinin
en diigiik olarak (.565) Hoy ve Ferguson (1985) tarafindan gelistirilen dlgek igin bulundugu
goriilmektedir. Qg istatistik degeri [Qg=5.905, p = .206] %95 anlamlilik diizeyinde ve serbestlik
derecesi (sd=4) ile hesaplanan x2 dagilimimnin esik degerinden [y 2(.95) = 9.487] diisiik olmas1
nedeniyle istatistiksel olarak anlamli degildir. Bu baglamda, meta-analize dahil edilen
calismalarin 6lgek tiiriine iliskin yapilan moderatdr analizine gore Slgekler arasinda anlamli bir
farklilik bulunamamustir.

TARTISMA, SONUC VE ONERILER

Liderlik ve okul etkililigi arasindaki iliski diizeyinin belirlenmesi amaciyla yapilan ve meta-
analiz yonteminin kullanildigi mevcut arastirmada dahil etme Olglitlerine gore arastirma
havuzuna alinan 22 c¢alismanin ayri ayri etki biiyiikliikleri ile birlestirilmis etki biiyiikliigii
hesaplanmigtir. Ayrica liderlik ve okul etkililigi arasindaki iligki diizeyini ortaya koymaya calisan
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arastirmalarin etki biiyiikliikleri arasinda moderator degiskenlere (calismanin yayin tiiriine,
orneklem bolgesine, okul kademesine, liderlik tiirii ve calismada tercih edilen oOlgeklerin [okul etkililgi]
tiiriine) gére anlaml bir farklilik olup olmadig1 ortaya konmustur.

Arastirmanin giivenilir ve gegerli oldugunu ortaya koymak ve yayim yanliligini belirlemek
amaciyla yapilan Begg ve Mazumdar sira korelasyonu, Rosenthal’in giivenli n testi, Egger’in
dogrusal regresyon yontemlerine gore yayin yanliligi olmadig: sdylenebilir. Meta-analize dahil
edilen calismalarin birlestirilmis etki biyiikliiklerini hesaplamadan once hangi meta-analiz
modelinin kullanilmas: gerektigine iliskin kuramsal bakis acilarina ilaveten homojenlik testi de
yapilmistir. Alan yazin incelendiginde, gerek meta-analiz i¢in sosyal bilimler baglaminda yapilan
goriisler, gerekse homojenligin tespiti i¢in yapilan testlerin sonucuna gore ¢alismanin analiz
modeli, rastgele etkiler modeli olarak kararlastirilmis ve meta-analiz kapsamina alman
calismalarin etki biiytiikliikleri rastgele etkiler modeli yontemi kullanularak birlestirilmis ve etki
biiyiikliigii hesaplanmistir.

Oncelikle aragtirma havuzuna dahil edilen calismalarin betimleyici istatistiklerine bakildiginda,
arastirma havuzuna dahil edilen ¢alismalarin daha ¢ok (%68.18, f = 15) tezlerden olustugu
goriilmiistiir. Calismalarin gogunlugunda (%27.27, f = 6) drneklem bdlgesi olarak I¢ Anadolu
Bolgesininin se¢ildigi belirlenmistir. Calismalarin ¢ogunlugu (%27.27, f = 6) ilkokul, ortaokul ve
liseyi kapsayan karma bir 6rneklem tizerinde ytiriitiilmiistiir. Calismalarin ¢ogunun liderlik tiirii
olarak "liderlik stilleri" alt baghgmnda ytiriitildiigi (%22.73, f=5) goriilmektedir. Aragtirmacilarm
calismalarda okul etkililigi icin tercih ettikleri 6l¢gme aracinin en ¢ok (%31.82,

f=7) Hoy ve Ferguson (1985) tarafindan gelistirilen 6lgek oldugunu soyleyebiliriz. Sonucumuza
paralel sekilde Turhan ve arkadaglari (2017) tarafindan yapilan calismada okul etkililigi
calismalariin daha ¢ok tezlerden olustugu ve yine Polatcan ve Cansoy (2018) tarafindan okul
etkililigi baglaminda yapilan arastirmaya gore de arastirmacilarin ¢ogunlukla Hoy ve Ferguson
(1985) tarafindan gelistirlen 6lcegi kullandiklari belirtilmistir.

Aragstirmanin ilk bulgusu, liderlik ile okul etkililgi arasinda pozitif yonlii ve giiglii bir iliskinin
oldugu belirlenmistir. Bu bulgu, Yirci ve Berk (2021) tarafindan yiiriitiilen nitel aragtirma ile
benzerlik gostermektedir, ilgili arastirmada katilimeilar etkili okulu olusturan en 6nemli boyut
olarak "yonetici" faktoriinii belirtmislerdir. Bu bulgu katihmcilarin, arastirma deseninden
bagimsiz olarak yonetici ve okul etkililigini yiiksek diizeyde iliskilendiren bir algiya sahip
olduklar1 seklinde yorumlanabilir. Bu bulgu ayni zamanda liderlik ve okul etkililiginin
arastirildig1 bireysel ¢alisma sonuglariyla da (Abdurrezzak, 2015; Atilkan, 2019; Isik, 2020; Tuncel,
2013; Yimaz, 2010) uyumludur. Sisman (2018) egitim yoOnetimi alaninda gergeklestirilen
calismalar, liderin sergiledigi davranislarin okulun gelisim ve iyilestirilmesinde kritik bir 6neme
sahip oldugunu belirtmektedir. Hallinger ve Heck (1996) 1980-1995 yillar1 arasinda yapilan ve
etkili okullar1 inceleyen arastirmalari incelemis ve okul liderlerinin ogretmen, ogrenci ve
ogrenme iizerinde dogrudan ve dolayl etkilere sahip olduklarini ifade etmislerdir. Bu baglamda
liderlik, okul etkililigi {izerinde 6nemli ve ¢ok diizeyli etkilere sahip onemli bir kavram ve
olgudur. Bu dogrultuda yoneticilerin liderlik becerilerinin gelistirilmesi dogrudan okulun
gelisimini etkilerken dolayli olarak okul ve okula ait ¢iktilar1 da etkileyecektir. Okula ait en
onemli cikt1 ise 6grenci yani toplumlar1 olusturan temel yapi tasi olan bireylerdir. O halde okul
miidiirii aldig karar ve uygulamalar ile dogrudan okulu etkilerken, dolayl olarak 6grenciyi ve
tiim toplumu etkilemis olacaktir. Bu baglamda yoneticilerin liderlik becerileri {izerinde 6nemle
durulmali ve bu becerilerin gelisimi igin politika yapicilar ve karar merciindeki yetkililer
tarafindan gerekli stratejiler belirlenmelidir.
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Yayin tiirline dair yapilan alt grup analiz sonuglarina gore makale kategorisine ait etki
biiytikliigii degerinin (.609) tez kategorisine ait etki biiyiikliigii degerinden (.654) daha diisiik
oldugu bulunmustur. Fakat bulunan bu sonug istatistiksel olarak anlamli degildir. Ozdogru ve
Gliglii (2020) tarafindan yapilan ve Ogretimsel liderliginin okul c¢iktilar1 tizerindeki etkisi
inceleyen meta-analiz calismasina ait yayimn tiirii degiskeni analiz sonucu arastirmamizin
bulgusunu destekler niteliktedir. Ayrica p degerinin, 6rneklem biiyiikliigiinden etkilendigi
bilinmektedir bu baglamda mevcut calismada yayin tiirii agissndan var olan orneklem
farkliliginin istatistiksel olarak anlamlilig1 etkilemedigi sdylenebilir.

Orneklem bolgelerine dair yapilan analiz sonuglarina gore yiiksek etki biiyiikliigiiniin (.694) I¢
Anadolu Bolgesi; en diigiik etki biiyiikliigii degerinin ise (.472) Akdeniz Bolgesi oldugu
bulunmustur. Arastirmanin bu bulgusu istatistiksel olarak anlamli bulunmustur. Egitim kurumu
miidiirlerinin liderligi ile 6gretmen c¢iktilarinin incelendigi bir meta-analiz ¢alismasinda sabit
etkiler modeline gore farklilik bulunurken reastgele etkiler modeline gore bolgeler aras: bir
farklilik bulunamamistir (Aydin ve Sarier, 2013). Bu farklilik 6ncelikle, bolgeler arasindaki egitim
ve firsat esitli§inin egitim aragtirmalar1 {izerine bir yansimasi olarak degerlendirilebilir. Bu
baglamda oOgrenci c¢ktilar1 ve okulun sahip oldugu kaynaklar bolgesel farkliliklardan
etkilenmektedir (Celikdemir, 2020). Programme for International Student Assessment (PISA)
2015’te okul yoneticilerinin egitim liderligi becerileri incelenmis ve kentsel bolgelerde calisan
okul yoneticilerinin egitim liderligi endeksi puaninin daha yiiksek odugu bulunmustur (OECD,
2016). Bu dogrultuda, gerek okul imkanlar1 gerekse egitim liderligi becerilerinin kirsal ve kentsel
olarak farklilastig1 sOylenebilir. Bu baglamda arastirma orneklem bdlgelerinin ¢ogunlukla
yapildig: il diizeyinde ya da ¢ografi bolge diizeyinde belirtilmesi alt kirilimlar (il, ilge, koy)
incelememize imkan vermemektedir. Ayrica Ol¢me araglarmin gelistirilmesi ve kullanimi
sirasinda cinsiyet, bolge ve kiiltiir gibi degiskenler acisindan 6lgme araglarmin incelenmedigi
yani 6l¢me araglarinin dlgiim degismezligi agisindan yeterli gegerlik kanitlarina sahip olmadig:
goriilmektedir. Oysa birden fazla grup incelendiginde her grup i¢in saglanmasi gereken ve 6lgme
aracinin sahip olmasi gereken 6nemli 6zelliklerden biri olan yap1 gegerligi kanitlarindan biri
Ol¢me degismezliginin saglanmasidir (Basusta ve Gelbal, 2015). Olusan bu farkliligin gelecekte
ylriitiilecek calismalarda incelenmesi ve kullanilan 6l¢gme araglarina ait ¢ok diizeyli gegerlik
kanitlarinin sunulmasi arastirma sonuglarini daha da net hale getirecektir.

Calismalarin uygulandigr okul kademesine gore en yiiksek etki biiytikliigtiniin (.745) ortaokul;
en diisiik ise (.548) lise icin hesaplandig1 goriilmiigtiir. Arastirmanin bu bulgusu istatistiksel
olarak anlamli bulunmustur. Arastirma sonucumuzla benzer sekilde, Cemaloglu (2009) liderlik
stillerini farkli degiskenler agisindan inceledigi calismasinda liderlik stilleri agisindan
Ogretmenlerin alg1 diizeylerinin gorev yaptiklar: okul tiiriine gore farklilik gosterdigini ifade
etmistir. Okul kademeleri 6grenci niteligi agisindan farklilasmakta bu durum ise gesitli 6gretmen
ciktilarini etkiliyebilmektedir (Kalkan, 2020) ayrica 6gretmenlerin bulunduklar: kurumlara gore
calisma stireleri farklilasmakta, dolayisiyla kurum ve lider ile olan etkilesim orani degismektedir.
Ornegin ilkokul &gretmenleri haftamin tamaminda okulda bulunurken, ortaokullarda
Ogretmenin okulda bulunma siiresi, ders saatine gore degismektedir. Boylece Ogretmenin
okulunu gozlemleme ve meslektaslar ile iletisim kurma siireci degismektedir. Bu durum ise
ogretmenlerin bulunduklari egitim kademesine gore bakis agilarini ve algilarini etkilemis olabilir.

Calismalarda arastirilan liderlik tiirtine ait en yiiksek etki biiyiikliigli sonucunun (.779)
Ogretimsel liderlik; en diisiik ise (.623) diger tiirler i¢in hesaplandig1 goriilmektedir. Arastirmanin
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bu bulgusu, liderlik tiirleri baglaminda yapilan moderator analizi sonuglarina gore istatistiksel
olarak anlamli bir farklilasmanin olduguna isaret etmektedir. Benzer sekilde Ozdogru ve Giiglii
(2020) ogretimsel liderliginin okul giktilar: tizerindeki etkisi inceleyen meta-analiz ¢calismasinda
ogretimsel liderlik ve etkili okul degiskenlerinin giiclii bir iliskiye sahip oldugunu belirtmistir.
Alan yazin incelendiginde 6gretimsel liderligin okul ve okul ¢iktilari {izerinde anlamli bir etkiye
sahip oldugu siklikla belirtilmistir (Ozdemir ve Sezgin, 2002; Neufeld, vd., 1983; Hallinger ve
Murphy, 1985). Bu baglamda okul etkililiginde 6gretimsel liderligin 6n plana ¢ikmasi, okulun
temel gorevinin ogretim ve 6grenmenin gergeklestirilmesi olarak diisiiniildiigiinde, okulun bu
amaca ulasmasinda nihai sorumlu ve yetkilinin okul yoneticisi oldugu algisini olusturmaktadir.
Bu nedenle okul yoneticisinin diger liderlik becerilerine gore daha baskin olarak program,
Ogrenme ve egitim gibi Ogretim siire¢ ve amaglarinda yetkin oldugu diisiiniilen 6gretimsel
liderlik kavrami 6n plana ¢ikmaktadir.

Sonug olarak liderlik ve okul etkililigi degiskenleri arasinda giiclii ve pozitif yonlii bir iligki
oldugu ortaya konmustur. Bu baglamda okullarin daha basarili ¢iktilar sunmasinda okul
yoneticisinin liderlik 6zellikleri biiyiik bir énem tagimaktadir. Bu dogrultuda politika yapicilarin
okullar icin yapilacak idari diizenlemelerde yonetici segimi ve yetistirme uygulamalar tizerinde
onemle durmasi tavsiye edilebilir. Ayrica arastirmamiz kapsaminda ortaya konan moderator
degiskenler (calismanin yapildig1 bolge, okul kademesi ve liderlik tiirleri) agisindan anlaml bir
farklilasmanin olduguna isaret etmektedir. Bu baglamda okullar s6z konusu oldugunda liderlik
tiirlerinden 6gretimsel liderlilik iizerinde ayrica durularak, okul yoneticilerinin 6gretim siireg ve
amagclar1 konusunda gelisimlerinin desteklenmesi okullarin etkililik diizeyini artiracaktir.
Bolgeler arasi farkliligin nedenleri, kullanilan 6l¢gme araglarindan, OECD raporlarinda da
belirtilen kir-kent ayrimindan ya da arastirmalarda tercih edilen liderlik tiirlerinden
kaynaklaniyor olabilir. Bu nedenle arastirmamizin bir sinirlilig1 olarak kabul edebilecegimiz kir-
kent ayrimi ve liderlik tiirlerini ayr1 ayr1 ele alabilecegimiz yeterli verinin olmamas: bu moderator
degiskenlerde var olan farkliligin sebeplerini ortaya koymamizi kisitlamistir. Bu dogrultuda
bireysel arastirmacilarin 6rneklem bolgelerini daha ayrintili belirtmelerinin ilerde yapilabilecek
meta-analiz c¢alismalarina katki saglayabilecegini diisiinmekteyiz. Ayrica okul kademeleri
arasindaki farklilasmanin bireysel aragtirmalarda da ortaya cktgi goriilmektedir. Bu
farklilasmanin nedenlerinin daha detayli ve derinlemesine ortaya koymak nicel arastirmalar yolu
ile miimkiin degildir. fleride bu konuda calisma yapacak arastirmacilarin okul kademeleri
arasindaki bu farkliligin nedenleri {izerinde durmalari alan yazina katki saglayacaktir.

Yazar Katki Orani Beyani: Tiim yazarlar calismaya esit oranda katki saglamistir.

Etik Kurul Raporu: Arastirmada veri kaynag: olarak dokiimanlar kullanildigindan etik kurul
raporu alinmamaistir.

Cikar Catisas1 Beyant: Yazarlar herhangi bir ¢ikar catismasi beyan etmemislerdir.
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ABSTRACT

This study aims to examine the relationship between children's game addiction
and personality traits and whether children's game addiction levels differ
significantly according to age, class level, and gender. This research was conducted
on teenagers in the British high school of Kosovo, which is located in Pristina. The
sample was composed of 239 teenagers studying at high school in Kosovo in the
academic year of 2016-2017. The sample of the study consisted of 239 teenagers
between the ages of 12-17. 130 (54.4%) of the participants were female and 109
(45.6%) were male. In the research, first of all, the normality of the data was tested,
and since it was determined that the data were normally distributed, analyzes
were carried out using parametric tests. As a result of the analysis, game addiction
of children was found to be negatively correlated with a personality tra, and
positively correlated with a neurotic personality trait. No relationship was found
between game addiction and personality traits such as extraversion. There was no
significant mean difference between game addiction and age, gender, and grade
level. As a result, there is a relationship between game addiction and tender-
mindedness personality traits and neuroticism. The fact that game addiction is not
related to age and grade level may be due to the fact that the sample has similar
developmental characteristics.
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INTRODUCTION

Research on game addiction, which is considered within the scope of behavioral addictions, is
increasing daily. Although game addiction affects people from all strata, it mostly affects children
and teenagers (Tas & Seving, 2019). Thus, it is important to investigate game addiction and related
variables in children and teenagers. After the use of the internet in the world became widespread
and problems related to internet use emerged, two terms were defined. The first one is
pathological computer use, and the second one is internet addiction. Liu & Potenza, (2007),
computer game addiction, pathological internet use, problematic internet use, internet addiction, game
addiction, internet gaming disorder, game playing disorder. When these terms are analyzed, addiction
or disorder starts from a technological device such as a computer, and then it was named with
applications on the internet such as games (Aral & Dogan Keskin, 2018). According to the
Diagnostic and statistical manual of mental disorders (DSM-V), addiction is the repetitive use of
alcohol or drugs. A person which is addicted to drugs or alcohol cannot prevent the involuntary
use of substances. Internet addiction and game addiction are considered as different terms (Kuss
& Griffiths, 2012). In studies on game addiction in adolescents, games would cause negative
results in adolescent lives. In terms of the cognitive domain, adolescents have difficulties such as
low cognitive flexibility, difficulty in responding (Zhou et. al., 2012), giving repetitive answers,
and falling into repetitive mistakes (Han et. al., 2012). In another study, they found that it causes
problems with attention deficit hyperactivity disorder, major depression disorder, anxiety, and
impulsivity in psychopathological dimensions (Aboujaoude et. al., 2006). To be able to diagnose
addiction, there must be DSM-V diagnostic criteria. These criteria are mainly; developing
tolerance, withdrawal symptoms, having thoughts about quitting the substance but still failing,
using high doses and long-term substances, limiting the life of the substance user in social,
cultural, and personal areas. It is the continuation of substance use by a person despite causing
physical, psychological, and social problems in his life. The diagnosis of addiction is made when
three of these criteria are found (APA, 2013). Such intensive usage brings certain problems along.
Long-term and uncontrolled usage of the internet may lead to physical, psychosocial, cognitive,
and developmental problems (Cetin & Ceyhan, 2014). Other internet addiction-related problems
include insomnia, nutritional problems (not eating for a long time), and deterioration in school
and working life (Cao & Su, 2006). As maladaptive usage of the internet may cause psychological
problems, there is a drastic increase in the number of studies on the effects of the internet on
mental health (Beranuy, et. al, 2009).

Nowadays, technology games hantered children’s life (Horzum, 2011). Research about digital
technology shows us that playing computer games controlled and at an appropriate time can
have an impact on children’s lives such as learning new information and improving themselves
(Vlachopoulos & Makri, 2017). However, some features and emotions of digital games are
considered as factors that support the development of addiction in the player. These features and
emotions cause players to spend a long time and become addicted to games. (Irmak & Erdogan,
2015). Working adults can think of playing computer games during short breaks at their
workplaces, adolescents, and children in school breaks, or a computer game that they will play
at the end of the lesson (Basha & Topal, 2020). Excessive use of digital games by children and
teenagers can have negative effects on psychological, physiological, and social relationships
(Juliane et. al., 2019). It can cause negative consequences especially on their personalities, and the
tendency to violence can be observed more in children who play violent games at an early age
(Juliane et. al., 2019). Distinctive personality refers to the tendency and behavior sets that make
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the individual unique. Although individuals display similar behaviors from time to time, they
have certain characteristics that make them unique, and this makes them different from other
individuals. The basis of this difference is the intensity and frequency of behavioral tendencies
exhibited by individuals (David & Huczynski, 1997). As a result, individuals who differ in
physical, mental, and emotional aspects interpret events and facts differently. These differences
form the basis of personality (Durna, 2005). However, as a common expression of all approaches,
personality can be defined as characteristic (consistent with each other) behavioral patterns and
thought strains that determine an individual's adaptation to the environment (Atkinson et. al.,
1995).

The Five-Factor Model is a model made by Costa and McCrae (1992), which refers to the five
factors of personality traits. The theory identifies five factors: 1) Neuroticism (for example, being
nervous and anxious), 2) Extraversion (for example, being outgoing and extroverted), 3) Being
open to experience (being creative and intellectually oriented), 4) Agreeableness (for example,
being friendly and compassionate) and 5) Conscientiousness (for example, being organized and
efficient) (Wiggins, 1 five-factoring factor model suggests that an individual's personality can be
defined by examining five independent factors. This field shows us that there are different
variables related to game addiction and personality traits. In a study conducted by Tas and Ayas
(2015), internet addiction levels differed according to personality traits. The level of internet
addiction had a low level of negative correlation with the personality trait of extraversion, a low
level of positive correlation with a self-control personality trait, and a low level of negative
correlation with the personality trait of openness to experience. In another study, aggression and
narcissistic personality traits were positively associated with online game addiction, while self-
control was negatively correlated with online game addiction (Kim et al. ,2008). In a sample of
405 players from another digital game, World of Warcraft, they tested a multiple mediation model
in which the relationship between the vulnerable / grandiose narcissism and the problematic
game is mediated by emotion dysregulation and escapism, and their results showed that it fits
very well with the model of vulnerable narcissism (but not grandiose) (Di Blasi et. al., 2020). In
the study conducted by Wang et. al., (2015), personality traits of adolescents accompanying
internet addiction were analyzed. In the study, high neuroticism and low self-discipline
significantly accompanied internet addiction. When personality traits were evaluated in terms of
internet applications, low self-discipline, and low openness to experience significantly
accompanied online game addiction, while neuroticism and extroversion accompanied social
network addiction at a significant level. Vollmer et. al., (2014) determined in their study that
extroverts and tender-mindedness were less game addicted. In a study conducted by Kuss et.
al.,(2013), 3.2% of the students were internet addicts. Neuroticism, one of the personality traits,
was the strongest predictor of internet addiction. The significant relation was seen in tender-
mindedness which was the second personality trait. This score was found to be significantly
lower in internet addicts than non-addicts. The personality trait of openness to experience was
significantly higher in internet addicts than non-addicts. Two main predictors of internet
addiction were found in the study. It has been determined that while openness to experience
predicts online gaming, neuroticism significantly predicts online shopping (Wang et. al., 2015).
To examine the relationships between personality traits, a sample of 920 participants from four
secondary schools was taken from the Big Five model, and the results showed a significant
difference in personality traits for different addictive behaviors, specifically, higher neuroticism
and less conscientiousness, internet addiction in general; less conscientiousness and low
openness were significantly associated with game addiction; neuroticism and extraversion were
significantly associated with social network addiction. Laier et. al., (2018) assume that
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incompatible personality traits are important factors for the development of internet game
disorder, along with positive expectations and avoidance expectations about the game. However,
they argue that positive expectations and avoidance expectations play a different role in
mediating between personality traits and symptoms.

This study aims to examine the relationship between game addiction and personality traits in
children and teenagers. Lately, as technology improves and as we find tools to use them
everywhere, starting from smartphones which include a lot of gaming, children spend more time
playing with them rather than playing outside. On the other hand, individuals working in the
field of mental health are doing more studies on these issues because internet games are free and
the game addiction of children increases. When studies on game addiction and game addiction
in adolescents were examined, this kind of research was not found in Kosovo, and this is the
reason why this topic is researched.

METHOD

Research Model

This study examining the relationship between gaming addiction and personality traits among
children used the survey model. As the relationship between two or more variables is examined
without intervention with the variables, this is a correlational research study (Biiyiikoztiirk, Kilig
Cakmak, Akgiin, Karadeniz & Demirel, 2010).

Participants

This research was conducted on teenagers in the British high school of Kosovo, which is located
in Pristina. The sample was composed of 239 teenagers studying at high school in Kosovo in the
academic year of 2016-2017. The sample of the study consisted of 239 teenagers between the ages
of 12-17. 130 (54.4%) of the participants were female and 109 (45.6%) were male.

Data Collection

The data was collected by interviewing the students and applying the scale forms to them in the
high school selected according to the accessibility criteria. First, we got the permission from the
director of the British high school of Kosovo, then the students were informed about the
importance of the study and asked to answer the items honestly in the interview. Moreover, they
were told that they did not get to give credentials. Out of 300 participants, 61 did not undergo the
analysis because the surveys were not complete. Eventually, the data analysis was done with 239
participants.

Data Collection Tools

Personality Traits Scale

Before using the scale, we contacted the author through e-mail and we got the premission for
using the Personality Traits Scale by Horzum et. al., (2017). The ten-item personality scale
developed by Rammstedt and John (2007), which measures five basic personality traits, was used,
and it was adapted to Turkish culture and language by Horzum et. al.,, (2017). The findings
obtained from the linguistic equivalence study of the scale showed that the correlation between
Turkish and English original forms was quite high. The results of the exploratory and
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confirmatory factor analysis of the scale, the results regarding the construct validity, and the
findings obtained regarding the reliability of the scale showed that the scale was a reliable
measurement tool in Turkish culture. Although the internal consistency rate for the sub-
dimensions of the scale varied between .81 and. 90, it was determined that the composite value
varied between .73 and .85. The fact that all of the internal consistency and composite reliability
value are higher than .70 shows that the reliability values of the scale are high, which means it
produces consistent data.

Game Addiction Scale

Before using the scale, we contacted the authors of the Game Addiction Scale through the mail
and we got permission to use it. In the study, the game addiction of the students was measured
using the “Game Addiction Scale” developed by Lemmens et. al., (2009). As a result, reliability
analysis was made with first and second-level factor analysis. First level factor analysis fit index
results (x? (165, N=265)=2.71.01, p< 0.000, RMSEA=0.049, S-RMR=0.046, GFI=0.91, AGFI=0.88,
CFI=0.99, NNFI=0.98, IFI=0.99) and second-order factor analysis results (x? (179, N=265)=331.68, p<
0.000, RMSEA=0.057, 5-RMR=0.051, GFI=0.89, AGFI=0.86, CFI=0.98, NNFI=0.98, IFI=0.98) scale
shows that gives good results. The Cronbach Alfa has value of 0.92 (Ilgaz, 2015). Scale is a five-
point Likert scale grading that was used for opinions about the game addiction test. This rating
was formed as "Always (5), Most of the time (4), Frequently (3), Occasional (2), and Rarely (1)".

Analysis of Data

The data were collected by interviewing the students and applying the scale forms to them in the
high school selected according to the accessibility criteria. The students were informed about the
importance of the study and asked to answer the items sincerely in the interview. They were also
told that they did not have to provide credentials. Data were collected from 239 participants in
total. 61 of the data were not subjected to the analysis because they were incomplete. The analysis
was performed with 239 participants. For performing a multiple regression analysis, data of
dependent variables need to have a normal distribution, there cannot be any auto-correlation,
and there cannot be any multiple relation problem between independent variables (Kalayci,
2014). The analyses were carried out in SPSS 22 software package.

FINDINGS

This study aims to examine the relationship between children's game addiction and personality
traits, and whether children's game addiction levels differ significantly according to age, class
level, and gender. First of all, the normality of the data was tested via the Kolmogorov-Smirnov
coefficient. Kolmogorov-Smirnov coefficient calculated for the Game Addiction Scale is 0.355.
Since Kolmogorov-Smirnov coefficients are greater than p>.05, it is assumed that the data show
normal distribution (Can, 2014). There are independent samples t-test, correlation analysis results
and findings related to the prediction of game addiction according to personality traits.

Table 1. Table of game addiction changes by gender (N = 239)

Game Addiction N X SD t Df P
Male 109 429059  13.0806
Female 130 447045 137625 1029 237 304
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The mean scores of children’s change levels of game addiction by gender are presented in Table
1. The result of the independent samples t-test performed to determine whether the mean
difference in the mean score of game addiction levels of males and females is significant, it was
found (p <0.05) level the difference was not significant.

Tablo 2. The relationship between game addiction, grade, and age

Variables Game Addiction Grade Age
L 1 .052 .007
Game Addiction 423 917
1 .944%*
Grade 148
1
Age

To test the relationship between variables person’s correlation coefficient was used due to the
dataset have normality distribution. When Table 2 was examined, a statistically significant
relationship was not found between the game addiction levels of children and grade (r =0.423, p>
0.05). Similarly, no statistically significant relationship was found between children’s game
addiction levels and age (r =. 917 p> 0.05).

Table 3. Relations Between Game Addiction and Personality Traits Sub-Dimensions of Adolescents (N =

239)
Game Extroversion Tender- Self- Neuroticism :)penness
Addiction Mindedness Control .
experience
ig‘;ﬁt. . 1 "7%%0 -155* -.041 248 051
10 - ' 016 526 000 437
: % _ %
Extroversion ) 1 274 3054 .084 181
.000 .195 .005
Tender i ) 1 .393** -.023 .260**
Mindedness .000 718 .000
Self- Control .348**
- - - 1 -.03!
030 .000
Neuroticism 1 .051
435
Openness  to 1

experience

In Table 3, play addiction personality traits in children were negatively associated with tender
mindedness personality, (r =-.155 **, p>0.05) and positively correlated with neurotic personality
traits. (r =.248, p> 0.05). No relationship was found between game addiction personality traits
such as extraversion (r = -.02, p> 0.05), self-control (r =-.041, p> 0.05) and openness to experience.
(r=. 051, p>0.05).


https://en.wikipedia.org/wiki/Openness_to_experience
https://en.wikipedia.org/wiki/Openness_to_experience
https://en.wikipedia.org/wiki/Openness_to_experience
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DISCUSSION & CONCLUSION

This study aims to investigate the possible relationship between personality traits and video
game addiction, especially the stages of adolescence, when most things change. On the other
hand, individuals working in the field of mental health are doing more studies on these issues
because internet games are free and the game addiction of children increases. When the children’s
game addiction was examined by gender, the mean difference was not significant. When all the
findings are evaluated, the level of computer game addiction varies according to gender in
general. This finding is consistent with the results by Hsu, Wen et al. (2009), Inal and Cagiltay
(2005), Cakir et al. (2011), Keser and Esgi (2012), and Turner et al. (2012). In the study conducted
by Li and Wang (2013), game addiction was found more in boys than in girls. In most of the
studies on game addiction, boys are more addicted. The reason for this may be that boys have the
opportunity to spend more time on the internet. Internet addiction scores of the students, which
is a second variable of the study, were found to be significantly different according to the grade
they were educated. This finding was also found by Giinii¢ (2009), Kubey et al. (2001), Cakir et
al. 2011), Dogan (2013), and Yilmaz et al. (2014). On the other side, according to the studies
conducted by Cakir et al. (2011), was found no significant relationship between grade level and
internet addiction. As a second variable of the study, the game addiction did not differ
significantly according to the grade level of the students. This finding is consistent with the
studies by Cakir et al. (2011), Turner et al. (2012), and Keser and Esgi (2012). According to the
studies conducted by Horzum (2011) and $ahin and Tugrul (2012), there is a significant
relationship between game addiction and grade level.

According to some research results, game addiction levels of male students are higher than
female students. Studies on game addiction have indicated that game addiction is higher in boys
than in girls (Horzum, 2011). Examining the game addiction levels of primary school students,
the addiction levels of boys were higher than girls. It is consistent with the findings of research
on game translation (Griffiths & Hunt, 1995; Griffiths & Hunt, 1998; Kubey et al., 2001; Bonannoa
& Kommers, 2005; Fisher, 1994; Funk, 1993). Most of the studies on game addiction show that
men are more addicted. These results are not consistent with our research results. During the
stages of adolescence, caused both boys and girls were to spend more time at home, but there
was no significant relationship between boys and girls in the study. We can say that at this time,
both boys and girls played games to distance themselves from routine life. In addition, the fact
that it does not differ significantly according to gender may be because both sexes have the same
access to technological devices.

When another finding of the study was examined, play addiction personality traits were
negatively related to the personality trait of tender-mindedness and positively related to neurotic
personality traits. No relationship was found between play addiction and extraversion, self-
control, and personality traits of openness to experience. No relationship was found between
game addiction and grief. There are different variables related to game addiction and personality
traits. In a study conducted by Tas and Ayas, (2015), internet addiction levels differ according to
personality traits. The level of internet addiction has a low level of negative correlation with the
personality trait of extraversion, a low level of positive correlation with a self-control personality
trait, and a low level of negative correlation with the personality trait of openness to experience.
In another study, Kim et al. (2008) found that aggression and narcissistic personality traits were
positively associated with online game addiction, while self-control was negatively correlated
with online game addiction. In a sample of 405 World of Warcraft online game players, they
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tasted a multiple mediation model in which the relationship between vulnerable / grandiose
narcissism and problematic gaming was mediated by emotion dysregulation and escapism.
Results showed that the model for vulnerable (but not grandiose) narcissism fitted the data very
well (Di Blasi et al., 2020). In the study conducted by Wang et al. (2015), personality traits of
adolescents accompanying internet addiction were analyzed. High neuroticism and low self-
discipline significantly accompanied internet addiction. When personality traits were evaluated
in terms of internet applications, low self-discipline, and low openness to experience significantly
accompanied online game addiction, while neuroticism and extroversion accompanied social
network addiction at a significant level. Vollmer et al. (2014) determined in their study that
extroverts and tender-mindedness people were less game addicted. In a study conducted by Kuss
et al. (2013), 3.2% of the students were internet addicts. Neuroticism, one of the personality traits,
was the strongest predictor of internet addiction. The second personality trait with a significant
relationship in the study was tender-mindedness. This score was found to be significantly lower
in internet addicts than non-addicts. The personality trait of openness to experience was
significantly higher in internet addicts than non-addicts. Two main predictors of internet
addiction were found in the study. While openness to experience predicts online gaming,
neuroticism significantly predicts online shopping (Wang et al, 2015). To examine the
relationships between personality traits, 920 participants from four secondary schools were taken
as a sample of the Big Five Model and the results showed a significant mean difference in
personality traits for different addictive behaviors. Specifically, higher neuroticism and less
conscientiousness, internet addiction in general; less conscientiousness and low openness were
significantly associated with game addiction; neuroticism and extraversion are significantly
associated with social network addiction. Laier et al. (2018) assume that maladaptive personality
traits in combination with game-related positive expectancies and avoidance expectancies are
important factors for the development of Internet Gaming Disorder (IGT), but that positive
expectancies and avoidance expectancies play a differential roles between personality
characteristics and symptoms of IGD. They argued that it played a different role (Jeong et. al.,
2015). In conclusion, neuroticism increases game addiction and extroversion does not affect
addiction. Another result of the same study is that as loneliness and game addiction increase,
depression addiction increases negatively.

As a result, there is a relationship between game addiction and personality traits, tender-
mindedness, and neuroticism in adolescents. No relationship was found between game addiction
and age. In addition, game addiction did not differ significantly according to gender and grade
level. The fact that game addiction is not related to age and grade level may be due to the similar
developmental characteristics of the samples. On the other hand, looking at the results, we can
say that some psychological features such as aggression, self-control, and narcissistic personality
traits can cause some individuals to addicted to online games. The results obtained in this study
are to deepen the understanding of the population "at -risk” for game addiction in adolescents
and to contribute to the development of a prevention program for game addicted adolescents.
However, despite its contribution to the field, it has some limitations. The sample consists of a
limited number of adolescents in the province of Prishtina. The studies to be done need to be
supported with different samples. Advanced statistics can be preferred for the detection of latent
variables and mediator variables that may be effective in game addiction. In addition, to
understand the reasons why adolescents play games and the factors that may be efficient, it will
be useful to support qualitative data to gather in-depth information.

Conflict of Interest Statement: The author has not declared any conflict of interest.
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Ortaokul Diizeyindeki Ogrencilerin Pandemi Siirecindeki
Uzaktan Egitim ile Ilgili Algilarinin Metaforlar Yoluyla

Belirlenmesi

Miijgan Bekdas
Malatya Turgut Ozal Universitesi Yabanct Diller Yiiksekokulu

Nurullah Karaogullar

Milli Egitim Bakanhgt
Oz

Bu aragtirmanin amaci ortaokul Ogrencilerinin pandemi siirecindeki uzaktan
egitim kavramiyla ilgili algilarinin metaforlar yoluyla belirlenmesidir. Calismada
nitel arastirma desenlerinden durum c¢alismas: kullamilmistir.  Arastirmanin
calisma grubunu 2020-2021 Egitim Ogretim yilinda Hatay ilinde bes ortaokulda 5-
8. siniflarinda 6grenim goren 322 6grenci olusturmustur. Arastirmanin galisma
grubu amagcli 6rneklem yontemi kullanilarak se¢ilmistir. Aragtirmanin verileri tek
sorudan olusan bosluk doldurma yontemine goére hazirlanmis metaforik alg:
ctimlesi kullanilarak toplanmuistir. Ogrencﬂerder\ pandemi siirecindeki uzaktan
egitime iliskin bir metafor gelistirmeleri ve benzetme yoniinii de “Uzaktan egitim
... benzer, ciinkii ...” climlesini tamamlayarak yazmalar1 istenmistir. Verilerin
analizinde igerik analizi kullanilmigtir. Metaforlar “olumlu”, “olumsuz”, “notr”
olmak {izere 3 gruba ayrilmustir. Arastirmaya katilan Ogrencilerin% 49.00'u
olumsuz, % 44.33'0 olumlu ve % 6.67'si notr metafor tretmistir. En baskin
metaforlar sirasiyla “Yabanct” (f=14), “Okul” (f=13), “En iyi arkadas” (f=9), “Veli
toplantis1” (f = 7) olarak belirlenmistir. Olumsuz metaforlara gore uzaktan egitim
etkili degildir ve kalic1 6grenme saglamaz. Olumlu metaforlara gore, uzaktan
egitim, pandemi doneminde teknolojiyi kullanarak ihtiyaglarimizi karsilayan yeni
bir 6gretim sistemidir. Notr metaforlara gore uzaktan egitim, pandemi siirecinde
zorunlu bir egitim asamasidir. Sonug olarak, 6grencilerin algilar dikkate alinarak
uzaktan egitim uygulamalarinda iyilestirmeler yapilabilir. Milli Egitim Bakanlig;,
egitim sisteminin gelecegi icin elektronik ve uzaktan egitimi destekleyen esnek bir
egitim sistemi gelistirmeye yatirim yapabilir. Bu ¢alismanin gelecekte uzaktan
egitim ¢alismalarina 1s1k tutacag: diistiniilmektedir.

Anahtar Kelimeler: Uzaktan egitim, pandemi, metafor, ortaokul 6grencileri.
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Determining the Perceptions

of Secondary School

Students about Distance Education in the Pandemic

Process through Metaphors
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ABSTRACT

This study aims to determine the perceptions of secondary school students for the
concept of distance education in the pandemic process through metaphors. The
case study design has been applied in this qualitative study. The study group was
formed by the 322 students attending five different schools” 5th-8th graders in
Hatay in the 2020-2021 academic year. The study group of the research was
selected using the purposive sampling method. The data was collected using a
metaphorical perception sentence prepared for the gap-filling method. Each
student was asked to produce a metaphor and to complete the statement “Distance
Education s like . . . because . . .” to draw an analogy. The data was analyzed using
the content analysis technique. According to data analysis, it was found that 300
valid metaphors were developed. Metaphors were classified into 3 groups such as
“positive”, “negative”, “neutral”. Of the students in the study, 49.00% produced
negative, 44.33% positive, and 6.67% neutral metaphors. The most dominant
metaphors were given respectively “Stranger” (f=14), “School” (f=13), “Best
friend” (£=9), “Parents’ meeting” (f=7). According to negative metaphors, distance
education is not effective and does not provide permanent learning. According to
positive metaphors, distance education is a new teaching system that meets our
needs using technology during the pandemic period. According to neutral
metaphors, distance education is a mandatory stage of education in the pandemic
process. The Ministry of National Education should invest in developing a flexible
education system that supports electronic and distance learning for the future of
the education system. Consequently, improvements can be made in distance
education practices by considering students' perceptions. It is believed that this
study will shed light on distance education studies in the future.

Keywords: Distance education, pandemic, metaphor, secondary school students.
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INTRODUCTION

For the past two years, the whole world has been infected with a newly discovered type of virus
called coronavirus (COVID-19) and is facing a major health crisis. The virus, which is rapidly
affecting the whole people in the world, appeared in Chinese city of Wuhan in late 2019 and was
accepted as a pandemic by the World Health Organization (WHO) on March 11, 2020 (WHO,
2020).

The COVID-19 virus has ravaged all areas of life, including health, economy, and education. In
order to prevent the outbreak, it was decided to suspend the training process at all levels of
education and to interrupt the face-to-face training for a while in the whole world (Abasl and
Jafarova, 2020). According to United Nations Educational, Scientific and Cultural Organization
(UNESCO), 2020 has been a year like no other and the COVID-19 pandemic has created the most
severe disruption to global education systems in history, forcing more than 1.6 billion learners in
over 190 countries out of school at the peak of the crisis (UNESCO, 2021a). For this reason,
students' access to education has been limited, and Turkey, like other countries in the world, has
tried to solve the existing problem and find alternatives in a short time. From the onset of the
pandemic, UNESCO started monitoring global school closures and supporting countries in their
efforts to mitigate the immediate impact, and to facilitate the continuity of education for all
through remote learning (UNESCO, 2021b). The epidemic, which has expanded over time, has
also affected other countries of the world, such as Turkey, quite badly. Following the
announcement of the first case in Turkey on 11 March 2020, the universities and all schools
affiliated to the Ministry of National Education have suspended face to face education since 14
March 2020, taking into account the health of all educational stakeholders, especially students,
teachers and parents (MEB, 2020). Initially, a few weeks of holidays were announced at
educational institutions, but later adding news of deaths to the increase in the number of cases, it
was decided that schools would not be able to open in the spring semester. In this regard, just
like in Turkey emergency distance education solutions have become the mandatory choice of
countries to ensure the continuation of educational processes during this period (Ozer and Suna,
2020). In Turkey, to meet the educational needs of students in the COVID-19 process, it was stated
that education would be carried out through the Education Information Network (EBA), which
is the digital education platform of the Ministry, and the Turkish Radio and Television Authority
(TRT) (Ozer and Suna, 2020).

In addition to the opportunities provided by the Ministry of National Education, some private
educational institutions in the country continued the teaching process using various platforms in
order to ensure that students studying in their institutions can benefit from educational
opportunities and ensure continuity of education. Thus, traditional education has been replaced
by distance education (Ozer and Suna, 2020).

Distance education refers to an education system model where students and lecturers in different
environments carry out learning and teaching activities with communication technologies and
postal services (Isman, 1998). Distance education is an interdisciplinary field that tries to eliminate
the limitations between learner, teacher and learning resources, and uses existing technologies
with a pragmatist approach to achieve this goal (Bozkurt, 2017). Providing people with different
educational options, minimizing inequality of opportunity, facilitating mass education,
providing standards in educational programs, reducing the cost of education, and not forcing a



164

7S BHIE

N —
g =] =
- Bekdas & Karaogullari (—) [—

ERC/y
PEELSS

Erciyes Journal of Education 2021, Vol 5, No 2, 161-178

student to study in a classroom environment are the benefits of distance education. Institutions
such as primary schools, secondary schools, high schools and universities frequently benefit from
distance education applications (Kirik, 2014). In this context, the COVID-19 pandemic forced
countries to invest significantly in distance education.

In order to minimize inequality of opportunity in education, countries have taken an urgent
solution path. Therefore, applications were quickly initiated for the transition from formal
education to distance education. However, this does not mean that every country has the exact
distance education requirements it should have. Although in economically stronger countries,
with the closure of schools, the distance education process was easily started, it is difficult to say
that the process works in the same way in countries with low level of development (Eken, Tosun
and Eken 2020). After the pandemic was declared, distance education was also started in Turkey
to the best of its ability. In general, internet applications and TV broadcasts have come to the fore.
However, the most important problem in applications is families who do not have adequate
facilities. The physical and digital resources within the household and the socioeconomic status
of the family have become much more important in providing and maintaining access to
education in distance education processes. Because those who do not have the necessary tools
and physical facilities face the risk of not being able to access distance education, on the other
hand, those coming from more advantageous families can participate in distance education
processes much more successfully (Celik and Sahin, 2020). When we look at the literature, it is
stated that there is a significant difference in access to digital tools in the distance education
process and this will deepen the inequalities against disadvantaged children (Aedo, at al., 020;
Celik and Sahin, 2020; Saavedra, 2020a; Ozdogan and Berkant, 2020; UNESCO, 2020; World Bank,
2020). In their studies, Ozdogan and Berkant (2020) identified the problems experienced in the
distance education process as lack of measurement and evaluation, loss of motivation, lack of
internet and computer, inequality of opportunity, lack of interaction, technical problems, lack of
socialization and being unprepared for the process. In his study, Saavedra (2020) stated that
education opportunities have been lower and, also, dramatically unequal in this pandemic
process. Celik and Sahin (2020) stated that there is a significant difference between public school
teachers and private school teachers in access to distance education and revealed that public
school teachers are more unprepared, cannot get support for distance education, cannot conduct
classes regularly, and have constant difficulties in accessing distance education. Moreover they
noticed that economically disadvantaged families have been insufficient to provide their children
with the necessary digital and physical opportunities and to support their children. In this
context, this situation causes the existing educational inequalities to deepen. In this process, it is
very important to determine the perceptions of students on distance education and to guide
future educational practices in this direction. When we look at the literature, some studies were
conducted to determine the students ' perceptions about distance education during the pandemic
process (Abasli and Jafarova, 2020; Khan, at al., 2021; Muthuprasad, at al., 2020; Nugroho, at al.,
2020; Sercemeli and Kurnaz, 2020; Tokug and Varol, 2020; TEGV, 2020). According to Nugroho,
at al., (2020), students have many negative feelings about online lectures and that affects their
competence and quality of the lectures. Muthuprasad, at al., (2020) indicated that most students
have positive feelings about online education in the pandemic process because of flexible
schedule and convenience in India. Thus this result will guide them for the future form of
education. Khan, at al, (2021) stated that the findings of the study reveal students’ positive
perception towards e-learning and so this will shape future education plans in India. In their
studies, Tokug and Vural emphasized that crises produce their own solutions as well as problems
and that the profound effects of COVID-19 can forever change the training style of future
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physicians. In their studies, Ser¢emeli and Kurnaz (2020) found out that students do not adopt
the distance education system much. So educators should carefully and scientifically evaluate
and analyze the effects of current changes on students and distance education in order to
determine new educational principles and practices.

In this regard, the aim of this research is to determine the perceptions of secondary school
students about the concept of distance education in the pandemic process through metaphors.
Metaphors have been used to find out individual’s perceptions about distance education in this
study. “Metaphors are powerful tools for trying to comprehend what cannot be comprehended
totally: our feelings, aesthetic experiences, moral practices and spiritual awareness” (Lakoff and
Johnson, 1980). Metaphors are not only rhetoric that enriches our daily language, but their
importance in humans’ life is much more than that (Saban, 2008). So, metaphors have been a
common means used to express an understanding of complex concepts (Jensen, 2006). Metaphors
can be beneficial conceptual tools for, educational research. One common use of metaphor in
educational research is to exemplify or clarify a concept in a manner that will communicate
effectively to the target group (Midgley and Trimmer, 2013). From this aspect, metaphors lead,
enlighten and guide our applications and researches (Saban, 2004). When we consider from this
point of view; to analyze, understand, and explain the perceptions of secondary school students
about distance education in the pandemic process through metaphors will show us important
clues about how distance education should be done in this period.

Within the scope of this study, metaphors have been analyzed to understand and interpret 5th,
6th, 7th and 8th graders perceptions concerning emergency distance education in the pandemic
period. Based on these perceptions, some situation determinations regarding distance education
will be made. For this purpose, answers to the following questions were sought.

1. With which metaphors do secondary school students explain the concept of distance
education in the pandemic period and how do they define them?

2. How are students' perceptions of distance education during the pandemic period in the
context of these mataphors and emerging categories revealed by secondary school
students?

3. What conceptual categories can these mataphors, put forward by secondary school
students, be grouped in terms of their common characteristics?

4. Inwhat themes are the metaphors created according to the positive, negative and neutral
distinction?

5. How do created metaphors differ by gender according to the positive, negative and
neutral distinction?

6. How do the created metaphors differ according to the class level according to the
positive, negative and neutral distinction?

The importance of the study

When the literature is examined, it has been seen that there are not many studies on distance
education in terms of secondary school students during the pandemic. In addition, it was
determined that no studies were conducted on secondary school students on this subject through
metaphors. For this reason, it is thought that this study will bring a different perspective to
distance education through metaphors. The problems experienced in the emergency distance
education process affect students' perceptions of distance education and these perceptions
provide evidence of what these problems are. So it is important to investigate the views of
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students taking courses about distance education in this period. Another point that makes the
study important is that the data obtained will shed light on the way of applying distance
education to secondary school students in the future. Moreover, this research will shed light on
the necessary arrangements and practices to ensure the continuity of education without
interruption in such crisis periods, and will also help develop up-to-date strategies that will
increase the quality of emergency distance education.

METHOD

Research Model

This is a qualitative study based on a case study model. A case study is an in-depth analysis of
one or more events, settings, programmes, social groups, societies, or other constrained systems.
The situation represents a holistic system. A teacher, student or a newly implemented program
can create a situation. Case study is defined as an investigation of a current phenomenon in its
real context. Case studies have been used extensively in the social sciences and have been found
particularly valuable in practice-oriented fields (such as education, administration, public
administration, and social work) (Starman, 2013). In general, this research method can also be
used to answer 'what', 'how' and 'why' questions and to identify and see the details that make up
a situation, to develop possible explanations and to evaluate a situation (Gall, at al., 2007).
Explanatory case study was adopted in this study. Explanatory case study is used to give
information about a situation, to make unfamiliar situations familiar and to explain the
connections about real life situations (Yilmaz, 2014). In this direction, the focus of the research
process was on how the phenomenon is conceptualized with the help of metaphor and the
problems related to this distance education process were tried to be deeply examined by referring
to student views through metaphor. Using metaphor is a very powerful simile method. Because
one goes beyond mere analogy and equates two objects that are actually unrelated on the surface.
By doing this, it often forces the reader to consider some aspects of the main object that they
would not be aware of without this powerful equating process (Shank, 2008). Therefore, case
study design was used in this study to reveal the meanings that secondary school students
attribute to distance education during the pandemic period and the foundations that cause these
meanings.

Study Group

The study group of the research was determined using the purposeful sampling method. Because
purposeful sampling methods are useful in researching, explaining and discovering events and
facts in many cases (Yildirim and $imsek, 2013). Criterion sampling was preferred among the
purposeful sampling types. In this sampling, people, events, facts or objects with certain qualities
are included in the study (Biiyiikoztiirk, et al., 2014). In this context the study group of this
research, which was carried out to determine the perceptions of secondary school students about
the concept of emergency distance education in the pandemic process through metaphors,
consisted of 322 students studying at five different secondary schools in Hatay in the 2020-2021
academic year. However, only 300 student forms were included in the analysis. The metaphors
formed by the study group were examined and answers that did not have the feature of
metaphors or metaphors that were not meaningful because their reason was not explained were
not included in the study. So, the forms of the other 22 students were considered invalid.



167

7S BHIE

N —
g =] =
- Bekdas & Karaogullari (—) [—

ERC/y
PEELSS

Erciyes Journal of Education 2021, Vol 5, No 2, 161-178

In the selection of the study group, secondary school students receiving distance education were
chosen. Because purposeful sampling increases the efficiency of the research, in order to provide
data diversity, the students to participate in the application were selected from rural, district and
central schools. For this reason, the number of participating students has been high. In addition,
students from all levels of secondary school were selected, and thus more comprehensive data
were obtained. Of the participants 68 students are 5th graders, 47 students are 6th graders, 46
students are 7th graders and 139 students are 8th gadres. Of the participants 144 students are
male and 156 students are female.

Data Collection Tool

The research data were collected by the Turkish language teachers in the classes participating in
the research during the Turkish courses after face-to-face training began on 2 March 2021. First
of all, the teachers who would collect the data were informed about the metaphors by the
researcher and a meeting was held on how to do the application. Before the research data were
collected, the study group was informed about the metaphors and how the application would be
carried out was explained by their Turkish language teachers during the lesson. After giving
information about what metaphor was and sample metaphors, the research data were collected
giving the sentence “Distance education is like...because ...”. In this study in order to reveal the
students” metaphors on distance education, each participant was provided with the following
metaphorical perception statement: “A Distance Education is like... because...” to collect the data
through metaphors. Students were asked to complete this statement using only one metaphor
which evoke and express distance education and to explain the reason of their metaphor. After
the students filled in the sentence, the teacher collected the papers. No time limit was made
during the application. However, the procedure took approximately 15 minutes in all classes. The
researcher participated in this aplication as an observer. It was emphasized that participation in
the application was voluntary and a parent approval form was received from the parents of the
students before the application. It has been explained that the credentials of the participating
students will not be requested and the collected data will only be used for scientific purposes.

Data Analysis

Data were evaluated using content analysis technique. The main purpose of content analysis is
to reach concepts and relationships that can explain the data obtained (Yildirim and Simsek,
2013).

The analysis and interpretation of the metaphors developed by the students were carried out in
five stages. These stages are determined as naming, classification, category development,
providing validity and reliability, and computerizing the data. These stages were determined by
adapting the order to be followed in Yildirim and Simsek's (2013) content analysis.

Naming stage

The obtained data were examined separately by two researchers. Firstly, the metaphors put
forward by the students were numbered according to their grade, gender and order in the data
list. If a student is female (F) and 5 grader (5), it is encoded as 5F1 according to its order in the
data list. At this stage, the metaphors formed by the study group were examined and metaphors
that did not have the feature of metaphors or whose reasons were not explained were not
included in the analysis. In this context, a total of 322 students participated in the application. But
300 metaphors were analyzed. 22 metaphors have been excluded.
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Classification stage

At this stage, the metaphors were examined one by one by two researchers and the metaphors
were analyzed in terms of the relationship between the subject of the metaphor, the source of the
metaphor, and the subject and source of the metaphor. Within this framework, metaphors held
by students and their analogy were classified. While classifying the metaphors, common themes
were considered and they were given in a table with their frequencies.

Category development stage

Metaphors were examined by two experts in terms of common features that students have
regarding the concept of "distance education in the pandemic period". During this process, a list
of 300 metaphors was created. How each metaphor is conceptualized the phenomenon of
distance education was examined and a total of three different conceptual categories were created
by associating the analogy of each metaphor with a specific theme. These metaphors were
classified in to three categories as positive metaphor, negative metaphor and neutral metaphor.
Some of the same metaphors are grouped under different categories. This is because the
description of the metaphor is appropriate for the relevant category. For example, *
metaphor was included in the positive category in one example, while in another example it was
included in the negative category due to the reason presented by the student. The sentences
related to this example are presented below as negative and positive, respectively:

“Distance education is like water because it flows like water and nothing is memorable.” (8F87)

“Distance education is like water because it is vital in this process.” (8M238)
Example positive, negative and neutral metaphors are given in Table 1.

‘water”

Table 1. Sample table for positive, negative, neutral categories, metaphors, codes and their frequencies

Category Metaphor Code Frequency

Positive Medicine Making us healthy ;

Negative Balloon I')eefu’afuI outside but empty .
inside

Neutral Umbrella used only when necessary 1

Providing validity and reliability stage

The detailed explanation of how the results are achieved in the analysis of the created metaphors
increases the reliability and validity of the research results. In addition, in the results of the study,
it is very important for the validity and reliability of the research to give the content related to the
metaphors produced by the participants with their own expressions, and to give the participants'
gender and grade when stating quotes (Yildirm and $imsek, 2013). In order to ensure the
reliability of the study, the internal consistency coefficient was calculated. For this, all metaphors
were analyzed and categorized independently by the researchers, and the reliability formula of
Miles and Huberman (1994) [reliability = number of agreements/ (total number of agreements +
disagreements)] was used to determine the consensus between the researchers. Agreement
among researchers was calculated as 96% for distance education in the pandemic process.
According to Miles and Huberman (1994), over 90% agreement is considered sufficient in terms
of the reliability of the research.



169

UM

N —
g =] =
- Bekdas & Karaogullari (—) [—

R
ERO/N
PEELSS

Erciyes Journal of Education 2021, Vol 5, No 2, 161-178

Transferring the data to the computer environment stage

After all, data were computerized, the number (f) and percentage (%) of the participants were
calculated.

Compliance with Ethical Rules

The necessary permissions were obtained from the institutions where the application was done.
The necessary parent approval was obtained from the parents of the students to participate. Also,
Ethics Committee Approval was received.

FINDINGS

The metaphorical perceptions of students for the concept of distance education were classified
and given in the Table 2, Table 3, Table 4 and Table 5.

Table 2. The classification of the metaphorical perceptions of students for the concept of distance

education
Category Frequency Percentage
Positive Metaphors 133 44.33
Negative Metaphors 147 49.00
Neutral Metaphors 20 6.67
Total 300 100.00

When we analyze Table 1, it shows that 49.00 % students produced negative metaphors, 44.33 %
students produced positive metaphors and 6.67% students produced neutral metaphors.

Table 3. The classification of the most dominant positive metaphors of the students for the concept of
distance education in the pandemic process.

Category Metaphor Code Frequency

Positive school instructive 13
godsend solving problems like deus ex 9

machina

friend being with them in hard times 8
medicine making us healthy 7
light lighting up the darkness 6
book conveying information 5
life saver saving our lives 5
spare key better than nothing 5
exam making you pass the class 4
invention making your lives easier 4
vitamin strengthening our immunity 4
future hoping 4
first aid with us when we need 4
crutch overcoming obstacles 4
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mother the ability to always help us 3
brain useful if used correctly 2
remedy heal us 2
succesful student  working non-stop 2
holiday both resting and learning 2
human communication 2
sun enlightenment 2
bread vital nutrient 2
water vital drink 2
air being usefull 2
telephone making you meet my loved ones 2
teacher informative 2
candle allows you to see ahead 2
fairy tale both entertaining and instructive 2
assistant life planning 2
love what everybody needs 2
plane quickly access the information 2
figurant same as the original 2
chocolate making you happy 2
oasis in desert valuable 2
video talk fulfilling our longing 2
brother making me do my homework 2
sausage very nice 1
computer game making me amused 1
easy language easy to learn 1
enjoyable chat making me relax 1

When we analyze Table 3, it shows that the most dominant positive metaphor is school (f=13).
Others are given respectively; godsend (9), friend (f=8), medicine (=7), light (f=6), life saver (f=5),
and book (f=5). Some statements including positive metaphors are given as an example below
and each statement belongs to a different class level.

“Distance education is like a light because it illuminates our darkness.”(5M176).

“Distance education is like medicine, we both learn and stay healthy.”(6F153).

“Distance education is like a friend because it's with us on bad days.”(7M167).

“Distance education is like a brain because it is useful if used correctly.”(8F227).

“Distance education is like a godsend because it solves our problems like deus ex machine
immediately.” (8M9).

Table 4. The classification of the most dominant negative metaphors of the students for the concept of
distance education in the pandemic process.

Category Metaphor Code Frequency
Negative stranger understanding nothing 14
parents’ meeting  not being efficient at all 7
balloon beautiful outside but empty 6
inside
boring lesson drowsy 5
toy unnecessary 5
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mind like a sieve
whatsapp
nostalgia

sad music
distance villages

difficult lesson
impractical
method

maths
unsalted meal
irrational thing

listening to radio
deaf-mute
broken phone
writing on water
cheetah

red light
coach-potato
occupation
ticket for an aqua
park

fairy tale
thief
electricity
maze

fast food
empty box
hill

rubbish

wall

sea water
boring film
opera

empty talk
water

flower
mummy

idle class
unfavourable
food

tourist
difficult exam

slippery

just used for texting

longing for the past

a reminder that you love

no matter what you do, you can't
reach

incomprehension

Consisting of impossibilities as
internet, tablet and computer.
containing unsolvable problems
no taste

the closure of the schools is
ridiculous

ineffective

nothing is heard
incomprehensible talks
not permanent

passing quickly
understanding

not allowing to go to school
always sitting and eating
looking for but not finding
expensive

without

having nothing to do with reality
stealing the future

its cutting off, end of everything
inextricable

never satisfying

there is nothing in it

difficult to climb and understand
no use

you do lessons by yourself
looking nice but salty

keep looking at the clock to finish
boring

forgotten in time

flowing like water and nothing is
memorable

hard to maintain

keeping us still

messy and noisy

eating by force

not speaking the same language
annoying
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The most dominant negative metaphor produced by the students is stranger (=14). Others are
given respectively; parents’ meeting (=7), balloon (f=6), boring lesson (f=5), toy (/=5), mind like a
sieve (f=5). Some statements including negative metaphors are given as an example below and
each statement belongs to a different class level.

“Distance education is like fast food because it’s never satisfying.” (5M79).

“Distance education is like a balloon because it looks beautiful outside, but it's empty inside.”
(6M19).

“Distance education is like a stranger because you don’t understand what you're talking about,
what you 're reading, so you don’t understand anything.”(7F3).

“Distance education is like a parents’ meeting because it's not efficient at all.”(8F139).

“Distance education is like an impractical method because it consists of impossibilities because
most of us have no internet, tablet and computer.” (7F41).

“Distance education is like an electricity because when it cuts off everything ends like internet.”
(56M72)

“Distance education is like a coach potato because we just sit and eat in front of the computer”.
(7F64).

Table 5. The classification of the most dominant neutral metaphors of the students for the concept of
distance education in the pandemic process.

Category Metaphor Code Frequency
Neutral human having both good and bad sides 4
obligation necessary for the reopening of
schools
exam a mandatory stage of education 3
walnut hard to break but nice to eat 1
umbrella used only when necessary 1
television just watching 1
teenager do your own way 1
painting meaning depends on the person 1

both punishment changes person to person
and reward
unknown device  takes time to get used to 1

The most dominant neutral metaphors are given respectively; human (f~4), obligation (f~4), and
exam (f=3). Some statements including neutral metaphors are given as an example below and
each statement belongs to a different class level.
“Distance education is like an umbrella because it is used when it is necessary.” (5M136)
“Distance education is an obligation because it is necessary for schools to reopen” (6F131)
“Distance education is like an exam because it is a mandatory stage of education.”(7F134).
“Distance education is like a teenager because he does his own way.”(8F286).

Table 6. Frequency distribution of students’ metaphors in respect to gender factor.

Gender Metaphor Total
Neutral Positive Negative
Metaphors Metaphors Metaphors

Male 8 62 74 144
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Female 12 71 73 156
Total 20 133 147 300

When we analyze Table 6, it shows that of the participants 73 female students have developed
negative metaphors and 71 of which have produced positive metaphors. Among the male
students, 74 students have developed negative metaphors and 62 students have developed
positive metaphors. In this regard, male students (51.39%) have produced more negative
metaphors than the female students (46.79%). In other words, female students developed more
positive metaphors than male students.

Table 7. Frequency distribution of students’ metaphors n respect to class variables.

Class level Metaphor Total
Neutral Positive Negative
Metaphors Metaphors Metaphors
5th grade 4 34 30 68
6th grade 3 19 25 47
7th grade 4 20 22 46
8th grade 9 60 70 139
Total 20 133 147 300

Table 7 shows that while 34 students developed positive metaphors, 30 students developed
negative metaphors among 5th grade students. Regarding to 6th graders 19 students developed
positive metaphors, 25 students developed negative metaphors. When we look at the 7th grade
students, 20 students developed positive metaphors, 22 students developed negative metaphors.
And finally, 60 students developed positive metaphors while 70 students developed negative
metaphors among 8th grade students. In this context, the highest rate of positive metaphors for
the concept of distance education (50%) were developed by the 5th grade students but other
grades developed positive metaphors at the similar rates (40-44%). If we look at it from another
viewpoint, the highest rate of negative metaphors for the concept of distance education (53.19%)
were developed by the 6th grade students but other grades developed negative metaphors at the
similar rates (44-50%).

CONCLUSION

In conclusion, in this study it was seen that the participants developed 300 valid metaphors. As
a result of the content analysis which was applied in this study, it was concluded that students
reflect 133 positive perceptions, 147 negative perceptions and 20 neutral perceptions. In the
direction of these results, it may be said that the greater part of the students have negative points
of view to distance education in the pandemic period. According to negative metaphors, distance
education is not effective and does not provide permanent learning. According to positive
metaphors, distance education is a new teaching system that meets our needs using technology
during the pandemic period. According to neutral metaphors, distance education is a mandatory
stage of education in the pandemic process.
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In terms of the negative perceptions obtained, it was concluded that distance education is not
desired by the student due to reasons such as lack of internet, lack of technological tools, and high
cost. In addition, it was determined that the majority of the students had difficulty in using
distance education and found it boring due to the fact that distance education is a system that
they are not used to. In addition, it was determined that their longing for their friends, teachers
and schools negatively affected their perspective on distance education. This finding overlaps the
previous studies’ findings on the perceptions of secondary school students for the concept of
distance education done by Kaynar, at al. (2020). Kaynar, at al. (2020) in their studies on the views
of secondary school students on distance education, they stated that student perception is
negatively affected by problems such as the type of school the students are enrolled in, their love
for school, the channel with which they follow distance education, having problems connecting
to the internet, and having problems entering the EBA system. They also stated that face-to-face
training is more useful than distance learning. At the same time, they also emphasized that
students believe that distance education is useful due to the process, and that they regularly
follow the lessons. Pmar and Donel Akgiil (2020), as a result of their study on students' views on
providing science lessons with distance education during the Covid-19 process, stated that
students found distance education useful due to the process and enabled distance education
lessons to repeat and reinforce science subjects. However, they stated that not being able to
experiment was also a major deficiency and they preferred education in school in terms of one-
to-one trainings and experimenting in the school. As a result of the study conducted by Karal, at
al. (2020) on the opinions of parents and students regarding the problems in distance education
in primary schools during the pandemic period, it was observed that parents expressed more
distance education problems than students. They stated that there are problems arising from the
Education Information Network (EBA), lack of internet package, lack of technological tools and
lack of information. Abasli and Jafarova (2020) worked with teachers and students on their
perceptions of distance education through metaphors and found the results that the concept of
distance education is a symbol of despair for both teachers and students. In her study, Ugel (2020)
emphasized that the majority of university students are dissatisfied with the distance education
process and prefer face-to-face education. They also noted that students experienced various
technical problems in this process, and therefore the efficiency of education decreased. Can and
Koroglu (2020) stated in their study that inequalities in society have deepened through children,
and for disadvantaged groups, the consequences of this inequality risk are exacerbating, such as
school dropouts and violence. Basaran, at al. (2020) stated that there are deficiencies in distance
education in the pandemic process, such as limited interaction, inability of students to participate
actively in the course, lack of compliance with individual differences and technical failures.
Alsoud and Harasis (2021) emphasized that students from remote and disadvantaged areas
primarily faced enormous challenges such as technological accessibility, poor internet
connectivity, and harsh study environments in their study on the impact of Covid-19 pandemic
on student’s e-learning experience in Jordan. Kaya and Isik (2021) stated that the majority of the
students were not satisfied with the distance education system and they expected to return to the
formal education system as soon as possible.

In terms of the positive perceptions obtained, it was determined that students think that distance
education is a savior during this pandemic process, it is a very important tool that enables them
to continue their unfinished education, and enables them to communicate with their teachers and
friends. Another result of the positive perceptions is female students developed a bit more
positive metaphors than male students. This finding overlaps the previous studies’ findings on
the perceptions of primary school students for the concept of distance education done by Sentiirk,
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at al. (2020). Sentiirk, at al. (2020), in their study on the views of primary school students on
distance education, determined that the distance education perceptions of the majority of the
students are positive and especially female students have positive views on distance education
compared to male students. Altun Ekiz (2020) examined student views on distance education
applied during the pandemic process and noted that most of the participants stated that distance
education is a system that provides convenience and they are satisfied with the fact that distance
education can be viewed again regardless of time and place. In their study, Saritas and Barutcu
(2020) stated that students took a positive attitude towards the transfer of teaching activities to
online environments due to the pandemic. Again in her study, Sendogan (2020) stated that the
findings of the study showed that a large majority of learners were pleased with the distance
English education and added the strongest aspect of distance learning was that it was flexible
because it allows students to observe the lessons separately from time to time. Buluk and Esitti
(2020) emphasized that especially male students find distance education courses more effective
and more satisfied in their study on evaluation of distance learning by tourism undergraduate
students in the process of coronavirus.

Moreover, in terms of class variables, 5th grade students developed more positive metaphors
than the other graders. But when we look at the other class levels, the rate of developing positive
metaphor (40,43 & 43%) approximates each other.

As long as the pandemic continues, distance education applications will continue. The Covid-19
pandemic has not yet ended and the World Health Organization (2021) is now talking about the
delta variant scenarios of the epidemic. In this context, the problems experienced by students and
their perceptions should be evaluated and taken into account in solving the problems experienced
in this process. Issues that negatively affect student perceptions such as technical deficiencies,
lack of tablet, phone or computer, internet and power outages should be eliminated. In addition,
it is recommended that the books and materials used in the lessons be adapted to the enriched
content and digital environment in order to avoid the problem that students find distance
education lessons boring. Therefore, the Ministry of National Education should invest in
developing a flexible education system that supports electronic and distance learning for the
future of the education system.

Moreover, it has been revealed that distance education during the pandemic process negatively
affects the psychology of students, and to solve this, psychological support units that students
can easily reach should be established. Consequently, improvements can be made in distance
education practices by considering students' perceptions. It is believed that this study will shed
light on distance education studies in the future.

This study is limited to the opinions of secondary school students. Research can be repeated with
the participation of students at other levels.
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Uluslararasi fen egitimi calismalarinda farkli becerilerin kazanilmasinda 6nemli uygulamalardan
biri olarak amnilan argiimantasyon, 2013 ve 2018 yillarinda ulusal fen bilimleri programia
O0grenme ortamlarindan biri olarak dahil edilmistir. Boylece argiimantasyonla ilgili yapilan
egitim arastirmalar1 da ivme kazanmis ve nasil daha faydali olunabilir noktasinda
argiimantasyonun farkli uygulamalarla biitiinlestirilmesi ve zenginlestirilmesi arastirilmaya
baslanmistir. Bu calismada; Web 2.0 araclari ile desteklenen argiimantasyon uygulamalarinin
yedinci smmif 6grencilerinin “Kuvvet ve Enerji” konusundaki basarilarina, tartismaci ve
teknolojiye yonelik tutumlarina etkisini incelemek amaglanmistir. Bu amagla nicel arastirma
desenlerinden on test-son test kontrol gruplu yar1 deneysel desen kullanilmistir. Arastirmanin
orneklemini 2018-2019 egitim 6gretim yilinda Istanbul ili Kartal ilgesinde bulunan bir devlet
ortaokulunda 6grenim gormekte olan yedinci sinif 6grencilerinden 55 kisinin bulundugu iki sinif
olusturmustur. Deney grubuna dersler web 2.0 destekli argiimantasyon uygulamalarmin
yapildig1 6grenme metoduyla, diger gruba argiimantasyon ile verilmistir. Calismada veriler
“Akademik Basar1 Testi”, “Tartismact Tutum Olgegi” ve “Teknolojiye Yoénelik Tutum Olgegi” ile
toplanmistir. Uygulanan 6lgeklerden elde edilen veriler SPSS 25 programu ile analiz edilmistir.
Analiz sonucunda deney grubu lehine akademik basarilar ve 6grencilerin teknolojiye yonelik
tutumlar1 agisindan istatistiksel olarak anlaml fark oldugu tespit edilmistir. Ayrica 6grencilerin
tartismaci tutumlarini gelistirmede gruplar arasinda istatistiksel olarak anlamli bir fark olmadig1
da bulunmustur. Arastirma sonucunda Web 2.0 aracglariyla desteklenen argiimantasyon
uygulamalarinin 6grencilerin akademik basarilarini ve teknolojiye yonelik tutumlarini olumlu
yonde etkiledigi sonucuna varilmistir. Bu sonuglara dayanarak fen bilgisi 6gretmenlerinin sinif
i¢i arglimantasyon uygulamalarina yonelik 6nerilerde bulunulmustur.

Anahtar Kelimeler: Teknoloji destekli argiimantasyon, fen egitimi, teknolojiye yonelik tutum,
tartismaci tutum.
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ABSTRACT

Educational research on argumentation has gained momentum and it has been started to be
integrated and enriched with different applications in terms of how to be more useful. In this
study; It was aimed to examine the effect of argumentation applications supported by Web
2.0 tools on the success of 7th grade students on “Force and Energy” topic, their
argumentative attitudes and attitudes towards technology. For this purpose, a quantitative
research design with pretest-posttest control group quasi-experimental design was used. The
sampling consisted of two classes with 55 7th grade students studying in a state secondary
school in Istanbul in the academic year of 2018-2019. The lessons were given to the
experimental group with the teaching method using web 2.0 supported argumentation
applications, and the other group by the argumentation. The data in the study were collected
by “Academic Achievement Test”, “Argumentativeness Scale” and “Attitude Towards
Technology Scale”. The data obtained from the applied scales were analyzed with the SPSS
25 program. As the result of analysis, it was determined that a statistically significant
difference was found in favor of the experimental group in terms of academic achievements
and students' attitudes towards technology. It was also found that there was no statistically
significant difference between groups in improving students” argumentative attitude. As the
result of the research, it was concluded that argumentation applications supported by Web2
tools positively affect students' academic achievements and attitudes towards technology. In
the light of results, suggestions were made for science teachers' in-class argumentation
practices.

Keywords: Technology supported argumentation, science education, technology attitude,
argumentative attitude.
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EXTENDED ABSTRACT
Introduction

An argument can be considered as justification for a claim. Argumentation is derived from the word
"argument". Six elements were identified in argumentation model by Toulmin in 1958. According to him
these elements are data, claim, justification, rebuttals, limiters, and support (Erduran et al, 2004). It can
be summarized as the process of persuading individuals as a result of supporting a claim with evidence
by justifying it in the light of data, or refuting different ideas with opposing claims. Students who work
with data, claims, justifications, support and rebuttal like scientists, better comprehend science. Thus,
both the knowledge of science subjects and science literacy in the society increase.

The result of the studies in the literature revealed that scientific argumentation has a positive effect on
students' academic achievement and developing positive attitude towards science (Balci, 2015; Oguz
Cakar, 2011; Kingir et al, 2010). However, some scientific argumentation studies in the literature reported
that Toulmin model was ineffective. Some studies on argumentation-based learning reported that the
learning environments required for in-class applications of the approach were not created. For this reason
students' discussions are low in science classes and students had difficulty in finding claims and evidence
in their study (Erduran & Jimenez Aleixandre, 2007; Driver et al, 2000; Jimenez Aleixandre et al, 1997).

Today, innovations in technology are developing at a dizzying speed. Innovations in technology bring
many conveniences to our lives in the field of education as in every field. As a matter of fact, the use of
technology in learning activities is constantly increasing (Yilmaz, 2007).

In science education, the use of appropriate teaching methods and appropriate technological tools is very
effective in providing an environment that meets the students' expectations and needs. One of the
technologies teachers use is web 2.0 tools. Web 2.0 tools contribute to the acquisition, visualization,
sharing and evaluation of information by its users.

In this study, an instruction having web 2.0 tools supported argumentation activities for secondary school
students was designed and the effectiveness of the designed instruction in terms of different variables
was evaluated. It is thought that the study will contribute to the literature on technology supported
teaching applications science education, recommended to be used in the secondary school science
program.

Purpose

The purpose of the study was to investigate the effects of the web 2.0 tools supported argumentation
activities in the Force and Energy unit on 7th-grade students' achievement, attitudes towards technology
and argumentative attitudes.

Method

In this study, one of the quantitative research methods, pretest-posttest control group quasi-experimental

design was used. The dependent variables of the study are students' academic achievement, attitudes
towards technology and argumentative attitudes, while the independent variable is determined as the
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instruction having web 2.0 tools supported argumentation applications. The sample of this study
consisted of 55 students from two classes in a public secondary school located on the Anatolian side of
Istanbul in the first term of 2018-2019 academic year. One of the classes was assigned randomly to the
control group, and the other class were assigned randomly to the experimental group. The lessons were
carried out with web 2.0 tools supported argumentation activities in the experimental group, and
argumentation activities in the control group.

In the study, data were collected using Academic Achievement Test, Argumentativeness Scale,
Technology Attitude Scale. Academic Achievement Test was developed by Kinik Topalsan (2015).
Argumentativeness Scale was developed by Infante and Rancer (1982) and translated to Turkish by Kaya
(2005) (Quote Balci, 2015). The Technology Attitude Scale was developed by Dugger in 1986 and adopted
to Turkish by Yurdugiil and Askar (2008).

Achievement Test, Argumentativeness Scale and Technology Attitude Scale were administered to the
groups as pretest and posttest. The research lasted for a total of eight weeks; two weeks for the application
of the tests, one week for the informative seminar on argumentation, and five weeks for five activities
involving argumentation applications.

Five argumentation applications were carried out in both groups in the study. In the experimental group,
the web 2.0 tools such as Story Jumper, Tondoo and Powtoon and Easelly were used during the
argumentation applications, and Puzzlemaker, Plickers, Wisemapping, Word Art and Padlet were used
during the evaluation. Shapiro-Wilk test was used to check normality of data of three instruments. In
cases where the data normally distributed, an independent t-test was used to compare the data from the
two groups, while nonparametric Mann-Whitney U-Test was used in cases where the data did not
distribute normally. In cases paired sample t-test was used to compare data for pre-test and post-test of
each group, while nonparametric Wilcoxon Signed-Ranks test was used to compare paired means for
data that did not distribute normally.

Findings

The results from the achievement test scores analyses indicated that the pre-test and the post-test means
of the experimental group were 6.482 and 8.629 respectively. The results of the paired samples t-test
showed that there was a statistically significant difference between the pre-test and post-test of the
experimental group (#=4.180, p<0.05). It was also found that the pre-test and the post-test means of the
achievement test of the control group were calculated as 6.321 and 7.107 respectively. The results of the
paired samples t-test showed that there was statistically no significant difference between pre-test and
post-test scores in the achievement test of the control group (t=1.226, p>0.05). The results of the
independent samples t-test indicated that there was a significant difference between the pre-test and the
post-test scores in the achievement test of the students in favor of the experimental group (+=2.052, p<0.05).

The results from the Argumentativeness Scale analyses indicated that the pre-test and the post-test scores
of the experimental group were 59.518 and 69.037 respectively. The results of the paired samples t-test
indicated that there was a statistically significant difference between the pre-test and post-test scores in
the Argumentativeness Scale of the experimental group (#=3.875, p<0.05). The pre-test and the post-test
scores in the Argumentativeness Scale of the control group were calculated as 62.107 and 69.607
respectively. The results of the paired samples t-test showed that there was statistically significant
difference between pre-test and post-test scores in the Argumentativeness Scale of the control group
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(t=3.358, p<0.05). The results of the Independent Samples t-test showed that there was no significant
difference between post-test scores in the Argumentativeness Scale of groups (t=0.277, p>0.05).

According to Wilcoxon's test analysis results of Attitudes Towards Technology Scale; it was found that
while there was no significant difference between pre-test and post-test scores of the control group
(z=0.445, p>0.05), there was a statistically significant difference between the pre-test and post-test scores
of the experimental group in favor of the post-test (z=2.391, p<0.05). Also, the result of the independent
samples t-test showed that there was a significant difference between post-test scores of the Attitudes
Towards Technology Scale of groups in favor of the experimental group (=2.115, p<0.05).

Discussion & Conclusion

Secondary school students' academic achievement in Force and Energy topic was evaluated for groups
conducted with two different argumentation applications. Although the scores of the students in the
experimental group from the pre-test post-test showed a statistically significant difference in favor of the
post-test, it was found that there was no significant difference in the control group. When the post-test
scores of the groups were compared, it was concluded that their attitudes towards technology differed
significantly and this difference was in favor of experimental group. These results show that
argumentation applications supported by Web 2.0 tools have an effect on students' academic
achievement.

When the argumentative attitudes of middle school students were examined, it was concluded that there
was no statistically significant difference between the argumentative attitudes post-test scores of the
experimental and control group. Experimental group students' attitudes towards technology changed
significantly in favor of post-test scores. When the post-test scores of the groups were compared, it was
concluded that their attitudes towards technology differed significantly and this difference was in favor
of experimental group. This result was interpreted as technology support in argumentation applications
had a positive effect on students' technology attitudes.

In summary, the results of the study showed that the experimental group indicated significantly higher
academic achievement, and attitudes towards technology in comparison to the control group. In light of
the results of this study, it is recommended for science teachers to use web 2.0 tools when they do
argumentation applications in their classroom to teach this topic. Researchers can investigate the effect of
web 2.0 supported argumentation activities at different levels and at different topics in future.
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Insanlar evrenin sirrin1 ¢6zme ve dogayl anlama ihtiyacindan dolayr dogduklari andan itibaren
cevrelerinde olup biteni anlamlandirmaya calisir (Kaptan, 1998). Insanlarin cevrelerinde olup biteni
anlamlandirabilmeleri ve gevrelerine uyum saglayabilmeleri igin siirekli degisim icinde olmalari
gerekmektedir. Bu yenilik ve beklentilere uyum saglamak i¢in gerceklesecek degisim ancak iyi egitilmis
bireylerle miimkiin olabilir (Balci, 2007). Giiniimiizde hizli gelismelerin meydana geldigi alanlarin
baginda bilim ve teknoloji gelmektedir. Insanlarin teknolojik gelismeleri algilayip yorumlayabilmesi icin
ise fen bilgisi egitimi onemli bir yer almaktadir (Hanger vd., 2003). Fen bilimleri 6gretim programi goz
oniine alindiginda bilgiyi yapilandiran, aragtiran ve sorgulayan fen okuryazari bireyler yetistirmede en
onemli araglardan biri arglimantasyondur (Altun, 2010; Kardas, 2013; Osborne, 2007; Siegel, 1995).
Argilimantasyon; “bir iddianin, veriler 15181nda gerekgelendirilerek kanitlarla desteklenmesi sonucunda,
bireylerin ikna edilmesi ya da farkl: fikirlerin karsit iddialarla ciiriitiilme siireci olarak Ozetlenebilir”
(Aydogdu, 2017, s.19).

Arastirmacilarin argiimantasyona bakis agilarinin farkli olmasindan dolay: literatiirde de farkli
arglimantasyon modelleri ile karsilasiimaktadir. Johnson ve Blair argiimantasyon modeli, Walton
argiimantasyon modeli, Toulmin argiimantasyon modeli bunlardan sadece birkagidir (Ogreten, 2014).
Hangi argiimantasyon modeli kullanilirsa kullanilsin genel olarak argiimantasyonun fen egitiminde
duyussal, bilissel ve sosyal alanlardaki etkileri farkli calismalarda goz oniine serilmistir. Glintimtiizde
Ogretim faaliyetlerinde kullanilan argiimantasyon modeli genellikle Toulmin’in argiimantasyon
modelidir. Fen siniflarinda argiimantasyonla bilimsel bilginin olusturulmasi (Erduran vd., 2004), bilim
insani gibi verilerle, iddialarla, gerekcelerle, desteklerle ve ciiriitiiciilerle calisan 6grencilerin bilimi daha
iyi kavramalar1 ve toplumdaki bilim insaru sayisiin artmasi (Balci, 2015) dolayisiyla da fen
okuryazarligiin artmasi (Deveci, 2009) saglanmis olur. Bununla birlikte argiimantasyon 6grencileri fen
hakkinda konusmaya istekli hale getirir ve bilimsel siire¢ becerilerini gelistirir (Erduran ve Jiménez-
Aleixandre, 2007). Ayrica argiimantasyon sosyokiiltiirel boyutuyla 6grenciler arasindaki iletisimi arttirir
ve bu da dgrencileri birbirine yaklastirir. Ogrenciler, kendi fikirlerini savunurken, diger dgrencilerden
aldiklari elestiri ve alternatif ¢oziimleri duyduklarinda konuya farkli agidan bakabilirler (Uluay, 2012).
Ozellikle de argiimantasyon siirecinde iddialar olusturan ve kars: iddialari giiriitmeye calisan 6grenci
farkh fikirlerle tartisma siirecine girer. Argiimantasyon bu 6zelligiyle “tartismali konularda kisinin kendi
fikrini savunup diger farkl fikirlere meydan okumasi olarak kavramsallastirilan tartismacilik” (Infante
ve Rancer, 1982, s.72) i¢in onemli bir ortam sunar.

Glintimiiz teknoloji ¢aginda egitim-6gretim ortamlar: artik teknoloji ile i¢ ige bulunmaktadir. Teknoloji
¢aginin getirdigi imkan ve gereklilikler ile birlikte uygun konuda uygun 6gretim yontemleriyle teknolojik
araclarin kullanilmasi, fen egitiminde de 6grencilerin beklentilerini karsilayacak bir ortam sunmada
etkilidir (Akgiin vd., 2014). Nitekim Ogrenme faaliyetleri icerisinde teknoloji kullanimi da siirekli
artmaktadir (Yilmaz, 2007). Bu siirecte egitim teknolojisi kavrami “ara¢-gere¢ kullanimindan” zamanla
uzaklasarak insan-teknoloji etkilesiminden performans teknolojilerine kadar bir¢ok konuyu kapsayan
bash basina bir disiplin haline gelmistir (Simsek vd., 2007). Giiniimiizde egitim teknolojileri alaninda
ozellikle web araglar1 dinamik, yaratici ve esnek 6grenme ortamlarmnin olusturmasimi sagladig icin
kullanilmaya baslanmistir (Korucu ve Sezer, 2016). Web icerisinde barindirdig1 sayisiz uygulama ve anlik
erisilebilirligi ile 6grenci merkezli bir¢ok firsat sunmaktadir. Bu firsatlarin en yenilerinden biri de web 2.0
araglaridir. Web 2.0, Web ortamina yeni teknolojik destekler veya uygulamalar katmaktan ziyade var
olan Web teknolojisini daha kolay kullanilabilir veya daha fonksiyonel hale getirebilmek i¢in mevcut web
iceriklerini tiretebildigi ve degistirebildigi bir ortami ifade eder (Karaman vd., 2008). Yagmur Micik’a
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(2011) gore web 2.0 kavrami, katilimin, bilgi paylasiminin, isbirlikli ¢alismanin yapilabildigi kullanici
merkezli internet uygulamalaridir.

Web 2.0'in popiilerlesmesinde ki en dnemli itici gii¢ kullanicilarin dinamik igeriklere erisebilmeleri ve
bunlar kolay bir sekilde paylasabilmeleridir. Son zamanlarda egitim alaninda kullanilan en yaygin web
2.0 araglar1 arasinda bloglar, web giinliikleri, zihin haritalari, pano olusturma, poster ve karikatiir
olusturma, hikaye ve kitap yazma, bilgi afisleri, animasyon olusturma ve sanal sinflar vardir. Benzer
(2017) tarafindan Web 2.0 araglari, kullanim alanlar: diisiiniilerek dokuz temel baglikta siniflandirilmistir.
Bunlar; zihin haritalar1 (Wisemapping, Poppet, SpiderScribe, Mindmeister), pano olusturma (Aurasma,
Padlet, Blendspace, Lino It), poster ve karikatiir olusturma (Word Art, Canva, Make Beliefs Comix,
Toondoo), hikaye ve kitap yazma (Pixton, Storyjumper, Storyboard That, Storybird), not alma ve blog
olusturma (Evernote, Trello, Blogger, Tumblr), test ve bulmaca olusturma (Flippquiz, Puzzlemaker,
Kahoot, Plickers), etkili sunum (Prezi, Powtoon, Buncee, Emaze), bilgi afisi (Easelly, Visme, Piktochart,
Venngage), sanal siif (Edmodo, Classdojo, Remind, Beyaz Pano) uygulamalaridir.

Web 2.0 araglarmnin egitimde farkli kullanim alanlarinin fen egitiminde Snemli bir yer tutan
argiimantasyon uygulamalariyla birlikte kullaniminin 6grencilerde farkl becerilerin gelisiminde énemli
bir rol oynayacagi miimkiin goriinmektedir. Nitekim Namdar ve Salih (2017) de teknolojideki
gelismelerin argiimantasyon siireclerini farkli sekillerde destekleyebilecegini ifade etmislerdir. Ayrica
isbirligine agik olusu ve bilgi paylasimi saglamasiyla web 2.0 araglarinin argiimantasyon ortamlarinda
kullanilmasinin egitimi olumlu yonde etkileyecegi Yagmur Micik (2011) tarafindan da ifade edilmistir.
Benzer sekilde Namdar ve Shen (2016) coklu gosterimlerle zenginlestirilmis, bilgisayar destekli ytiriitiilen
igbirlikli 6grenme ortamlarmin 6grencilerin argiimantasyon kalitelerini arttirdigimi ifade etmektedir.
Teknolojiyle desteklenerek uygulanan argiimantasyonun faydasi sadece Ogrencilerle de smirh
kalmamaktadir. Teknoloji destekli argiimantasyon, Ogretmenlerin sadece Ogretim materyallerini
tasarlayip uygulamalarina yardimc olmaz, bununla birlikte 6gretmenlerin argiimantasyonun dogasma
ve egitim siirecine hakim olmalarini da arttirir (Clark vd., 2007). Ucar ve Demirarslan Cevik (2017) de
arglimantasyonun Ogretiminde Ogretmen adaylari igin teknoloji destekli argiimantasyonun nasil
uygulanabilecegine iliskin argiimanlarin grafik seklinde gosterimini saglayan bir model iizerinde
calismiglardir.

MEB (2018) fen bilgisi 6gretim programinda benimsenen strateji ve yontemler bashg altinda 6grenme
ortami olarak belirtilen uygulamalardan biri argiimantasyondur. Ayrica programda ayni baslik altinda
her bir tinite icin giinliik hayat ihtiyaglarini gidermeye yonelik teknolojiler iiretilmesini gozeten bir
yaklasim benimsenmistir. Bu noktada teknoloji kullanimiyla ilgili gereksinimleri de gbz Oniinde
bulundurdugumuzda argiimantasyonla 6grenmeyi egitimde kullanilan teknolojik araglarla destekleme,
cagimizin gereksinimlerine ve ihtiyaclarina karsilik vermesi agisindan 6nemlidir. Bu baglamda ¢alismada
arglimantasyonun Web 2.0 teknolojisiyle desteklenerek basari, tartismaci tutum ve teknoloji tutumu
tizerindeki etkisi aragtirilmisgtir.

Argilimantasyonun farkli seviyelerdeki 6grencilerle ve farkli fen konularinda akademik basar tizerindeki
etkisine yonelik yapilan calismalarda argiimantasyonun ve argiiman olusturmanin akademik basarry1
arttirdig1 ortaya konmustur (Akdoner, 2019; Aktas ve Dogan, 2018; Altun, 2010; Balci, 2015; Cakan Akkas
ve Kabatas Memis, 2020; Er ve Kirindi, 2020; Eroglu ve Yildirim, 2020; Kara vd., 2020; Niaz vd., 2002;
Ozer, 2009; Ozkara, 2011; Polat, 2014; Uluay, 2012). Argiimantasyon uygulamalarinin tartigmaci tutuma
etkisini inceleyen ¢alismalarda da olumlu etkiler tespit edilmistir (Balci, 2015; Balci ve Yenice, 2016; Cinar,
2013; Demirci Celep, 2015; Demirel, 2015; Erdogan, 2010; Oguz Cakir, 2011; Ogreten, 2014; Oztiirk, 2013;
Sahintiirk, 2014; Sekerci, 2013; Tekeli, 2009; Yal¢in Celik, 2010). Aktas ve Dogan (2018) ise yaptiklar:
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calismada tartismaci tutumda anlaml bir degisiklik tespit etmemistir. Yazarlar bu sonucun daha uzun
siirecek bir egitimle degisebilecegini ifade etmislerdir. Alanyazinda argiimantasyonun teknolojiye
yonelik tutuma etkisiyle ilgili calismaya rastlanmamustir.

Teknoloji destegi saglanarak yapilan ¢alismalarda ise teknolojinin kavram 6grenme, basar: ve kaliciliga
etkileri tespit edilmistir (Bugawa ve Mirzal, 2017; Cetin ve Giinay, 2010; Giiven ve Siiliin, 2012; Karabulut,
2018; Kert ve Tekdal, 2008; Oktay ve Cakir, 2013; Savas ve Arici, 2009; Yenice vd., 2003). Bu calismalardan
Aymen Peker (2018) teknolojiyle desteklenen oyunlarin basariyr gelistirmede daha etkili oldugunu
belirlemistir. Oymak (2018) lise fizik 6grencileriyle yaptig1 calismada teknoloji destekli 6gretim goren
Ogrenci grubunun akademik basarisini daha ytiiksek bulmustur. Basoglu (2017) ise tanimlayici dallanmig
agact teknoloji destegiyle ve teknoloji destegi olmadan uygulamis akademik basarida teknolojinin
anlamli bir fark olusturmadig1 sonucuna ulagsmistir. Teknolojik uygulamalardan biri olan Web 2.0 araglar1
ile ilgili yapilan arastirmalarin 2006 yilindan itibaren hiz kazandig1 ve bu ¢alismalarin genel olarak
bilgisayar ve 6gretim teknolojileri ile ilgili oldugu goriilmiistiir. Fen alaninda ¢ogunlukla goriis tespiti
seklinde yapilan ¢alismalarda; fen 6gretmenlerinin web 2.0 hakkindaki gortisleri (Timur vd., 2020), Web
2.0 destekli STEM hakkinda ortaokul ogrencilerinin goriisleri (Bolatli ve Korucu, 2018), 6gretmen
adaylariyla web 2.0 destekli materyal hazirlamaya yonelik goriisler (Giirsoy ve Goksun, 2019; Ozpmar,
2020; Yalman ve Basaran, 2018) incelenmistir.

Dijitallesmenin her alanda karsimiza ¢iktigi giiniimiizde ortaokul Ogrencilerinin web 2.0 destegiyle
smiflarinda tanismasi, ayrica bu destegin yine fen Ogretiminde onemli yer tutan uygun argiiman
ortamlarinin yaratilmasinda kullanilmas1 hem 6grenme hem de tartismaci tutum ve teknolojiye yonelik
tutumlara katki saglayacag: diisiiniilerek ¢alisma planlanmistir. Bu calismada ortaokul 6grencilerine
yonelik teknoloji destekli argiimantasyon uygulamalarina dayal bir 6gretim plan: tasarlanmis ve farkl
degiskenler acisindan etkililigi degerlendirilmistir. Calisma, fen bilimleri egitimi ve teknoloji destekli
argiimantasyon uygulamalari ile ilgili alan yazina ulasilan sonuglar bakimindan katkida bulanacag gibi,
ortaokul fen programinda kullanilmasi onerilen teknoloji destekli argiimantasyon uygulamalar1 ve
benzeri modelleri 6gretmenlerin uygulamalari i¢in de drnek teskil edecegi diistiniilmektedir. Ayrica bu
calisma ile teknolojinin egitimde farkli yontemlerle birlikte kullaniminin 6nemi gézlemlenebilir. Bununla
birlikte 6grencilerin oldukga zorlandiklar1 kuvvet ve enerji konusunda yer alan “is, kuvvet, siirtiinme
kuvveti, enerji, enerji doniisiimleri ... vb.” konularda argiimantasyon yaparak kavramlar arasindaki
farkliliklar: tartismalarini saglamak, dolayisiyla da 6grenmelerini gelistirmek hedeflenmistir. Bu hedefe
ulasmada bazi durumlarda gerekli Ogrenme ortamlarmin olusturulamadigi argiimantasyon
uygulamalarinda 6grencilerin tartismalara yeteri kadar katilmadig: ve iddia, kanit bulmakta gticliiklere
yol agtig1 belirtilmistir (Driver vd., 2000; Erduran ve Jimenez Aleixandre, 2007; Jimenez Aleixandre vd.,
1997). Bu noktada 6grenme ortamlarmi kolaylastiran ve bilgiyi gorsellestiren bir ara¢ olmasi dolayisiyla
glicliikleri gidermek icin de Web 2.0 araglariyla argiimantasyon etkinlikleri desteklenmistir. Web 2.0
araglarinin kullanilmasinin diger bir sebebi de gelecegin sekillenmesinde 6nemli bir bilesen olan
teknolojinin, oOgretime entegre edilmesiyle gelistirilen argiimantasyon ortamlarmin o6grencilerin
teknolojinin hayat icin Onemine yo&nelik olumlu tutum gelistirip gelistirmediklerindeki roliinii
arastirmaktir. Bu dogrultuda ¢alismada teknoloji destekli argiimantasyon uygulamalarimin (TeDAU) ve
arglimantasyon uygulamalarinin (AU) ortaokul 7.siif &grencilerinin kuvvet ve enerji tinitesindeki
basarilarina, teknolojiye yonelik tutumlarina ve tartismact tutumlarina etkisini incelemek amaglanmustir.
Bu amag dogrultusunda asagidaki problemlere cevap aranmistir:

1- Derslerin teknoloji destekli argiimantasyon uygulamalariyla (TeDAU) islendigi deney grubu ile
derslerin argiimantasyon uygulamalar:1 (AU) ile islendigi kontrol grubu o6grencilerinin “Kuvvet ve
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Enerji” konusundaki basar1 puanlari, grup icinde (Sntest-sontest) ve gruplar arasinda (sontest-sontest)
farklilasmakta midir?

2- Derslerin teknoloji destekli argiimantasyon uygulamalariyla (TeDAU) islendigi deney grubu ile
derslerin argiimantasyon uygulamalariyla (AU) islendigi kontrol grubu 6grencilerinin tartismaci tutum
dlgegi (TTO) puanlari, grup icinde (dntest-sontest) ve gruplar arasinda (sontest-sontest) farklilasmakta
midir?

3- Derslerin teknoloji destekli argiimantasyon uygulamalariyla (TeDAU) islendigi deney grubu ile
derslerin argiimantasyon uygulamalariyla (AU) islendigi kontrol grubu o6grencilerinin teknolojiye
yonelik tutum dlgegi (TYTO) puanlari, grup iginde (dntest-sontest) ve gruplar arasinda (sontest-sontest)
farklilasmakta midir?

YONTEM

Arastirma Deseni

Bu calismada 7.simf 6grencilerinin akademik basarilarmin, teknolojiye yonelik tutumlarinin ve tartismact
tutumlarinin teknoloji destekli argiimantasyon uygulamalari ile gelistirilmesi amaglanmistir. Calismada
var olan siniflar kullanilarak gruplarin rastgele belirlenmesi esas alindig1 igin nicel arastirma yontemi
desenlerinden ontest-sontest kontrol gruplu yar1 deneysel desen kullanilmigtir. Yar1 deneysel desende
var olan sinuflar kullanilarak gruplarin gelisigiizel belirlenmesi esas alinur. Ayrica, bunlardan hangisinin
deney, hangisinin kontrol grubu olacag1 da yansiz bir se¢imle belirlenir (Karasar, 2005). Calismada
bagimsiz degisken olarak belirlenen Ogretim yonteminin [Teknoloji Destekli Argiimantasyon
Uygulamalar1 (TeDAU) ve Argiimantasyon Uygulamalar1 (AU)] bagimli degiskenler (akademik basari,
teknolojiye yonelik tutum ve tartismaci tutum) ilizerindeki etkisi incelendigi icin deneysel desen
kullanilmaistur.

Evren-Orneklem

Calismanin ulagilabilir evrenini Istanbul ili Anadolu yakasindaki ortaokullarda 6grenim goren 7. Sinuf
ogrencileri olusturmaktadir. Calismanin orneklemi ise 2018-2019 egitim-6gretim yili 1. Doneminde
Istanbul ili Anadolu yakasinda bulunan bir devlet ortaokulunda iki farkli subede 7. sinifta 6grenim goren
55 ogrencidir. Orneklem grubunun bulundugu okul rastgele secilmekle birlikte var olan subeler
kullanilarak deney ve kontrol gruplar1 olusturulmustur. Gruplar arasinda uygulanan test ve olgekler
bakimindan anlamli fark bulunmadig; icin rastgele bir sekilde subelerden biri TeDAU ile 6grenim goéren
deney grubu (DG), digeri ise AU ile 6grenim goren kontrol grubu (KG) olarak belirlenmistir. DG’de 27
[12 kiz (%44), 15 erkek (%56)], KG'de 28 [10 kiz (%36), 18 erkek (%64)] 6grenci bulunmaktadir.

Veri Toplama Araglar

Calismanin amacina ve arastirma sorularina uygun olarak asagidaki veri toplama araclar: kullanilmistir.

Bagar1 Testi (BT)

Ogrencilerin kuvvet ve enerji {initesi ile ilgili 6grenme diizeylerinde bir farkliligin olup olmadiginin
belirlenmesi amaci ile “Kuvvet ve Hareket Konusu Akademik Basar1 Testi (BT)” uygulanmistir. Kiruk
Topalsan (2015) tarafindan gelistirilen bagar testi bir madde kokiinden, ii¢ii geldirici biri dogru cevap
olmak iizere dort segenekten olusan 19 ¢oktan se¢meli sorudan olusmaktadir. BT'nin puanlandirmasi ve
degerlendirmesi, dogru cevap (1 puan), yanlis cevap (0 puan) ve bos soru (0 puan) seklindedir. Testte ii¢
yanlis bir dogruyu gotiirmeden degerlendirme yapilmis ve puanlama 6lgiitiine gore her bir 6grencinin
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puani hesaplanmustir. Test 2012-2013 yilinda 80 6grenciye uygulanmis ve giivenirlik i¢in Cronbach Alfa
degeri 0.820, KR-20 katsayis1 0.835 olarak bulunmustur (Kinik Topalsan, 2015). Bu ¢alismada ise testten
elde edilen puanlarin KR 20 giivenirlik katsayis1 degeri 0.61 bulunmustur.

Tartismact Tutum Olcegi (TTO)

Ogrencilerin tartigma ortami olusturma ve tartismaya katilma istekliliklerindeki degisikliklerin
belirlenmesi i¢in Infante ve Rancer (1982) tarafindan gelistirilen ve Kaya (2005) tarafindan Tiirkce'ye
gevrilen “Tartismaci Tutum Olgegi (TTO)” kullanilmustir. 51 likert tipinde olan ankette tartismaya
egilimi ifade eden 10 madde, tartismadan kacinmayi ifade eden 10 madde olmak {izere toplam 20 madde
bulunmaktadir. C)lgekteki maddeler Her zaman, Sik sik, Bazen, Nadiren ve Hicbir zaman seklinde
derecelendirilmistir. 10 adet olumlu ifade sirasiyla 5, 4, 3, 2, 1 seklinde puanlanmis, 10 olumsuz ifadede
ise ters puanlama yapilmistir. Buna gore 6lgekten aliabilecek en yiiksek puan 100, en diisiik puan 20"dir.
Anketin gelistirildigi donemde uygulandigr 692 kisilik ornekleme ait Cronbach Alfa giivenirlik
katsayilari tartisma egilimiyle ilgili ifadeler i¢in 0.86 ve tartismadan uzak durmayla ilgili ifadeler igin 0.91
olarak bulunmustur (Akt. Balci, 2015). Bu ¢alismada Olgekten elde edilen puanlarin Cronbach Alfa
degerleri tartismadan kaginma ifadeleri igin 0.774, tartisma egilimi icin ise 0,577 bulunmustur. Olgegin
genelinin tabakali alfa degeri ise 0.708 bulunmustur.

Teknolojiye Yonelik Tutum Olgegi (TYTO)

Ogrencilerin teknolojiye yonelik tutumlarini degerlendirmek igin Teknolojiye Yonelik Tutum Olgegi
(TYTO) kullamilmigtir. 1986 yilinda William E. Dugger tarafindan hazirlanan &lgek, 2008 yilinda
Yurdugiil ve Agkar tarafindan Tiirkce'ye uyarlanmistir (Akt. Yurdugiil ve Askar, 2008). Uyarlanan TYTO
besli Likert tipinde hazirlamis 24 maddeden ve dort alt boyuttan olusmaktadir. Bu boyutlar; Teknolojiye
Yénelik Egilim, Teknolojinin Olumsuzlugu, Teknolojinin Katkist ve Onemi ve Herkes I¢in Teknoloji’dir.
Olgekte 14 olumlu, 7 olumsuz ifade bulunmaktadir. Olgegin degerlendirmesi 1 ile 5 arasinda; 5 (Tamamen
Katiliyorum), 4 (Katiliyorum), 3 (Kararsizim), 2 (Katilmiyorum), 1 (Hi¢ Katilmiyorum) seklindedir.
Olumsuz ifadeler icin ise bunun tam tersi puanlama durumu gegerlidir. Olgegin i¢ tutarliligi
McDonald’in w katsayisi ile arastirilmis ve w giivenirlik katsayisi 0.93 olarak elde edilmistir (Yurdugiil
ve Askar, 2008). Bu calismada Olgekten elde edilen puanlarin Cronbach Alfa degerleri “Teknolojiye
yonelik egilim” ifadeleri icin 0.806, “Teknolojinin olumsuzlugu” igin 0.788, “Teknolojinin 6nemi” igin
0.807, “Herkes igin teknoloji” icin 0.746 bulunmustur. Clgegin genelinin tabakal alfa degeri ise 0.911
bulunmustur.

Uygulama

Uygulamaya baslamadan once okulun bagh oldugu milli egitim miidirliigiinden izin alinmis ve
uygulama yapilacak subeler rastgele bir bicimde belirlenmistir. Calismada olusturulan argiimantasyon
etkinlikleri ogretimde daha cok tercih edilen Toulmin’in argiimantasyon modeli rehber alinarak
hazirlanmigtir. Bu model dogrultusunda yapilan islemler deney ve kontrol grubu uygulamalarinda
detaylica aciklanmistir. Uygulama takvimi Tablo 1’de verilmistir.

Tablo 1. Uygulama takvimi

Deney Grubu Kontrol Grubu
Web 2.0 +Argiimantasyon Argiimantasyon
1.Hafta  Ontestler (BT, TYTO, TTO) Ontestler (BT, TYTO, TTO)
2.Hafta  Arglimantasyon uygulamalarina hazirik  Arglimantasyon uygulamalarma
hazirlik
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3.Hafta 1. Etkinlik 1. Etkinlik
4. Hafta 2. Etkinlik 2. Etkinlik
5.Hafta 3. Etkinlik 3. Etkinlik
6. Hafta 4. Etkinlik 4. Etkinlik
7.Hafta 5. Etkinlik 5. Etkinlik
8. Hafta  Sontestler (BT, TYTO, TTO) Sontestler (BT, TYTO, TTO)

TeDAU Materyallerinin Hazirlanmas:

Calismada tasarlanan teknoloji destekli argiimantasyon materyalleri {i¢ asamali bir plan izlenerek
gelistirilmistir. [lk asamada; konu kapsami olarak ortaokul yedinci simif “Kuvvet ve Enerji” {iinitesi
belirlendigi i¢in Fen Bilimleri Ogretim Programi’'nda bu {initede yer alan kazanimlar incelenmistir. Bu
incelemeyle “Kiitle ve agirlik”, “Fiziksel anlamda is”, “Kinetik enerji”, “Potansiyel enerji” ve “Enerjinin
korunumu” olmak iizere beg konu olusturulmustur. Ikinci asamada; her bir konu igin argiiman calisma
sayfasi ve degerlendirme materyallerinin tasarlanmasinda iki alan egitimi uzmanindan ve iki
Ogretmenden goriis alinmistir. Fen egitimi uzmanlari argiimantasyon ortaminin olusturulmasi,
argiimantasyon bilesenlerinin kullanilmas: ve islenen konuya uygunlugunu degerlendirirken, fen
bilimleri Ogretmenleri dersin uygulanmas: asamasinda karsilasilabilecek uygulama zorluklar:
bakimindan tasarimlari degerlendirmisler ve tasarimlari uygun bulmuslardir. Web 2.0 araglar
belirlenirken argiimantasyon bilesenleri i¢in uygun web 2.0 araglar1 da belirlenmistir. Uygun web 2.0
araclarinin belirlenmesinde; argiiman ortamini olusturmada kullanilan hikayeler icin hikdye yazma
uygulamas1 Storyjumper, karikatiir i¢gin Tondoo, Animasyon i¢in Powtoon kullamilmistir. Kanit
kartlarinda bilginin gorsellestirilerek sunulmas: ve daha ¢ok akilda kalacag: diisiiniilerek infografik
olusturulan easelly programi kullanilmistir. Degerlendirme icin ise test igin Plickers, kavram ag: icin
Wisemapping, dijital paylasim saglayan Padlet, bulmaca igin Puzzlemaker gibi uygulamalar
kullanilmustir. Tasarmmin yapildigi konular ve arglimantasyonlari desteklemek igin kullanilan web 2.0
araclar1 Tablo 2’de belirtilmistir.

Tablo 2. Teknoloji destekli argiimantasyon uygulamalarinda kullanilan Web 2.0 araglar

Etkinlik Nu.  iligkili oldugu konu Etkinlikte kullanilan = Degerlendirmede

birimi web 2.0 aract kullanilan web 2.0 arac1
1. Etkinlik Kiitle ve agirlik Storyjumper, Easelly Puzzlemaker, Plickers
2. Etkinlik Fiziksel anlamda is Tondoo, Easelly Wisemapping, Plickers
3. Etkinlik Kinetik enerji Powtoon, Easelly Word Art, Puzzlemaker
4. Etkinlik Potansiyel enerji Powtoon, Easelly Word Art, Puzzlemaker
5. Etkinlik Enerjinin korunumu Powtoon, Easelly Padlet, Plickers

Tablo 2’deki web 2.0 araglarindan Story Jumper, Tondoo ve Powtoon argiimantasyonu tanitmak igin,
Easelly kanit kartlarini olusturmak igin Puzzlemaker, Plickers, Wisemapping, Word Art ve Padlet ise
ogrencilerin degerlendirilmesi i¢in kullanilmistir.

Ugiincii asamada; yapilacak olan asil uygulamada karsilagilabilecek problem ve eksikliklerin en aza
indirgenmesi acisindan pilot uygulama yapilmistir. Calisma kapsaminda gelistirilen Ogretim
materyallerinin pilot uygulamas:t 2017- 2018 egitim-0gretim yilinda 6grenim goren yedinci siuf
ogrencileri ile yapilmigtir. Pilot uygulamada oncelikle 6grencilere argiimantasyon tanitimi yapilmis,
ardindan sadece bir etkinlik i¢in uygulama gerceklestirilmistir. Argiimantasyon uygulamasi sirasinda 10
kisilik iki grup olusturulmus ve uygulama 40 dakikalik bir ders saatinde gerceklestirilmistir. Pilot
uygulama sonrasinda yapilacak olan asil uygulamada Ogrencilere argiimantasyon tanitiminin
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yapilmasinin yaninda giinliik hayattan 6rnek bir uygulamanin da yapilmasina, 40 dakikalik bir ders
saatinin etkinlik icin yeterli zaman olmadigindan zaman planlamasinin tekrar yapilmasina ve grup
sayilarmin azaltilmasina karar verilmistir.

TeDAU (Teknoloji Destekli Argiimantasyon Uygulamalari)

Teknoloji destekli argiimantasyona dayali 6gretim yontemi ile islenen Kuvvet ve Enerji tinitesi ntest ve
sontest uygulamalari dahil 26 saat siirmiistiir. BT, TYTO, TTO ontest olarak uygulandiktan sonra ilk iki
derste 6grenciler bilimsel tartisma ve argiimanlarin yapisi hakkinda arastirmacilardan biri olan 6gretmen
tarafindan bilgilendirilmistir.

Uygulama siiresince 6grenciler gruplar halinde etkinlikleri yapmuglardir. Etkinlik kagitlar1 6grencilere
dagitilmig, etkinlik ile ilgili gorsel, animasyon, video gibi web 2.0 araglar1 ile hazirlanmig materyaller
akilli tahtadan gosterildikten sonra dgrencilere siireler verilmistir. Ogrenciler 15 dakika boyunca
arglimantasyon etkinliklerini Oncelikle bireysel olarak yapmiglardir. Ardindan O&grenciler grup
arkadaslariyla bir araya gelmis ve 20 dakikalik bir grup tartismasindan sonra grup argiiman bilesenlerini
olusturmuslardir. Ogrenciler diisiincelerini diger gruplara karst savunurken gerekge ve destekleyiciler
kullanmiglardir. Etkinligin sonunda grup sozciileri aldiklar1 kararlari smuf ile paylasmiglardir.
Calismanin en sonunda Ogretmen ortaya cikan bilgilerin sistemli olarak anlasilabilmesi agisindan
ogrencilere genel bir aciklama yapmustir. Calismada 6grencilerin argiiman olusturabilecekleri giinliik
hayattan bes adet etkinlik hazirlanmis ve 6grencilerin veri, iddia, gerekge, destekleyici, ¢iiriitiicii ve
sinirlayici olusturarak tinite kazanimlarina ulasmalar1 hedeflenmistir.

Hazirlanan etkinliklerden ilki giinliik hayattan bir senaryodur. Bu etkinlik ile 6grencilerin argiiman
bilesenlerini ve argiiman olusturmay1 6grenmeleri hedeflenmistir. Bu ilk etkinlik sirasinda dgrencilerin
rehberlige ihtiyact diger etkinliklere gore daha fazla olmustur. Tiim etkinliklerin nasil uygulandigini
aciklamak amaayla kiitle ve agirlik konusuna ait 1. Etkinligin ders planina ve agamalarina Ek 1'de
verilmistir. Etkinlik 2, 3, 4 ve 5 igin uygulanan ders icerikleri ise Ek 2’dedir.

AU (Argiimantasyon Uygulamalari)

Argiimantasyon Uygulamalar1 (AU) ile yapilan 6gretimde oncelikle 6grenciler bilimsel tartisma ve
argiimanlarin yapisi hakkinda 6gretmen tarafindan bilgilendirilmistir. Calismada TeDAU'nda kullarulan
etkinliklerin aynist teknoloji destegi olmadan ogrencilerle islenmis, 6grencilerin veri, iddia, gerekge,
destekleyici, c¢iiriitiicti ve smirlayici olusturarak {inite kazanimlarma ulagmalari hedeflenmistir.
Uygulama siiresince 6grencilerle yapilan siire, gruplandirma, argiimanlari tartisma ve smifa sunma gibi
adimlar TeDAU ile paralel olacak sekilde yiiriitiilmiistiir. Sadece birinci etkinlik i¢in uygulama Srnegine
Ek 3’te yer verilmisgtir.

Verilerin Analizi

Calismada kullarulan veri toplama araglarindan elde edilen veriler SPSS 25.00 programindaki testler
yardimiyla degerlendirilmistir. Yapilan analizler nicel veri analizi baglaminda yapilmis, bu sebeple her
bir 6lgme aract i¢in uygulanan asamalar benzer sekilde ilerlemistir. Burada da ayni asamalar:
tekrarlamamak adina 6l¢me araglarinin analizi ayri ayri bashklar altinda verilmemis, birlikte ele
alimmistir. Calismada gruplar arasinda ikili karsilastirmalar icin uygulanan testler t testleri, Mann
Whitney u ve Wilcoxon isaretli siralar testleri kullanilmistir. Testlere iliskin gerekli agiklamalar asagida
sunulmustur.
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Basari Testi (BT), Tartismact Tutum Olgegi (TTO) ve Teknolojiye Yonelik Tutum Olgegi (TYTO) ortaokul
7. Smif ogrencilerine TeDAU ve AU uygulamalar1 6ncesinde Ontest ve sonrasinda sontest olarak
uygulanmustir. Gruplar kargilagtirirken kullanilacak testi belirlemek igin normallik dagilimina Shapiro
Wilk testi ile bakilmis ve Tablo 3'teki sonuglar elde edilmistir.

Tablo 3. Gruplarin BT, TTO ve TYTO olcme araclarina ait Shapiro Wilk testi sonuclar

Gruplar Basar Testi Tartismaci Tutum Teknoloji Tutum
Olgegi Olgegi
Istatistik sd  Sig. Istatistik sd  Sig. Istatistik sd Sig.

DG Ontest 0.936 27 0.097  0.949 27 0.204 0.914 27 0.029
Sontest 0.945 27 0.158 0941 27 0.130 0.986 27  0.967
KG Ontest 0.943 28 0.131 0974 28 0.689 0.887 28  0.006
Sontest 0.928 28 0.054 0941 28  0.531 0.958 28  0.309

Tablo 3’te sig. (p) degerleri 0.05'den biiyiik ise veriler normal dagilim gosteriyor demektir (Can, 2020). Bu
durumda BT ve TTO igin deney ve kontrol gruplarinin hem ontest hem de sontestleri normal dagilim
gostermektedir. TYTO igin ise deney ve kontrol gruplarmin ontestleri normal dagilim gostermezken
sontestleri normal dagilimdadir. Calismada uygulanacak testleri belirlemede bir diger etken gruplarin
her bir degisken igin Ontestlerinin karsilastirilmasidir. Tablo 3’ten hareketle BT ve TTO igin Ontest
karsilagtirmasinda iliskisiz gruplar ¢ testi, TYTO igin 6ntest karsilastirmasinda Mann Whitney u testi
kullanilmistir. Sonuglar Tablo 4’tedir.

Tablo 4. Gruplarin BT, TTO ve TYTO éntest puanlarinin karsilastirilmast

Veri Toplama Araci Kullanilan Test Test Degeri p
Ontest Bagar: Testi Bagimsiz t testi t:0.372 0.711
DG-KG Tartismact Tutum Olgegi Bagimsiz t testi t:0.907 0.369

Teknolojiye Yonelik Tutum Olgegi Mann Whitney u  u: 364.500 0.820

DG ve KG o6grencilerinin Basar1 Testi, Tartismact Tutum @lgegi ve Teknolojiye Yonelik Tutum Olgegi
ontest puanlarinin arasinda anlamh farklilik olmadig (p degerleri>0.05), gruplarin birbirine denk oldugu
tespit edilmistir.

Tablo 3 ve Tablo 4’ten hareketle BT'nin ontest ve sontest karsilastirmalarinda alt problemlere uygun
sekilde, gruplarin kendi iclerinde ontest-sontest karsilastirmalar: igin iligkili gruplar ¢ testi, iki grubun
sontest karsilastirmasinda ise bagimsiz gruplar f testi kullanilmigtir. TTO'nin 6ntest ve sontest
karsilastirmalarinda gruplarin sontestlerinde anlaml farklilik olup olmadigin belirlemek adina bagimsiz
orneklemler ¢ testi yapilmistir. Gruplarin kendi iclerinde Ontest-sontest karsilagtirmalarinda ise iligkili
gruplar ¢t testi kullamlmigtir. TYTO igin yapilan karsilagtirmalarda ise gruplarin kendi iglerinde &ntest-
sontest karsilagtirmalarinda Wilcoxon Testi kullanilmistir. TYTO sontest sonuglarinda p degerleri 0.05'ten
biiyiik oldugu icin veriler normal dagilimda kabul edilmistir. Boylece gruplarin sontestleri arasinda
anlaml farklilik olup olmadigini belirlemek adina bagimsiz 6rneklemler ¢ testi yapilmistir.
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BULGULAR

Bu béliimde alt problemlere paralel olarak arastirma bulgular: sunulmustur.

Basar1 Testine iligkin Bulgular

Teknoloji destekli arglimantasyon uygulamalari (TeDAU) ile derslerin islendigi DG ve argiimantasyon
uygulamalar1 (AU) ile derslerin islendigi KG 6grencilerinin kuvvet ve enerji konusundaki basari testi
Ontest-sontest puanlarinin karsilastirilmasi i¢gin iligkili gruplar ¢ testi yapilmis, elde edilen bulgular Tablo
5’te yer verilmistir.

Tablo 5. Gruplarin akademik basarilarinin éntest-sontest karsilastirmasina iliskin t testi bulgular:

Gruplar N Ortalama Standart sapma t p

DG Ontest 27 6.482 1.762 4.180 0.000
Sontest 27 8.629 2.483

KG Ontest 28 6.321 1.416 1.226 0.231
Sontest 28 7.107 2.986

Tablo 5'te DG'nin Ontest ortalamalarinin 6.482 ve sontest ortalamalarinin 8.629 oldugu goriilmektedir.
DG basar testi Oontest ve sontest verileri arasinda anlaml farklilik oldugu tespit edilmistir (p<0.05).
KG’nin Ontest ortalamasi 6.321 ve sontest ortalamasi 7.107 olarak bulunmustur. KG'nin 6ntest ve sontest
basari testi puanlarinda anlamli farklilik bulunmamustir (p>0.05).

Teknoloji destekli arglimantasyon uygulamalar1 (TeDAU) ile derslerin islendigi DG ve argiimantasyon
uygulamalar1 (AU) ile derslerin islendigi KG 6grencilerinin kuvvet ve enerji konusundaki basar1 sontest

puanlarin karsilastirilmasi bagimsiz ¢ testi ile yapilmis, elde edilen bulgulara Tablo 6'da yer verilmistir.

Tablo 6. Gruplarin basar1 testinin sontest puanlarina iliskin bagimsiz t testi bulgulari

Gruplar N Ortalama Standart sapma t p
DG Sontest 27 8.629 2.483 2.052 0.045
KG Sontest 28 7.107 2.986

Tablo 6’da DG ve KG'larinin akademik bagarilarinda sontestte istatistiksel olarak DG lehine anlamli bir
fark oldugu goriilmektedir (t=2.052, p<0.05). Bagimsiz gruplar i¢in elde edilen eta kare (n2) degeri 0.074
olarak hesaplanmistir. Bu degerin yorumlanmasinda Cohen (1988) tarafindan belirlenen olgiitler esas
alimustir. Buna gore; 0.01= kiigiik etki, 0.06= orta etki ve 0.14= biiyiik etki olarak belirlenmistir Burada
deney ve kontrol gruplarinin BT puan ortalamalar: arasindaki bu anlamli farkliligin olusmasinda TeDAU
yaklagiminin orta biiytikliikte bir etkiye sahip oldugu soylenebilir.

Tartismaci Tutum élgegine iliskin Bulgular

Teknoloji destekli argiimantasyon uygulamalar1 (TeDAU) ile derslerin islendigi DG ve argiimantasyon
uygulamalar1 (AU) ile derslerin islendigi KG 06grencilerinin tartismaci tutum olgegi Ontest-sontest
puanlarmin karsilastirilmasi iligkili gruplar t testi yapilmis, elde edilen bulgular Tablo 7’de yer
verilmisgtir.
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Tablo 7. Gruplarin tartismaci tutum 6lgegi 6ntest-sontest karsilastirmasina iliskin bagimli t testi bulgular

Gruplar N Ortalama Standart sapma t p

DG Ontest 27 59.518 11.226 3.875 0.001
Sontest 27 69.037 5.481

KG Ontest 28 62.107 9.923 3.358 0.002
Sontest 28 69.607 9.223

Tablo 7’de DG o6grencilerinin Ontest ortalamalarinin 59.518 ve sontest ortalamalarmin 69.037, KG
Ogrencilerinin ise Ontest ortalamasi 62.107 ve sontest ortalamasi 69.607 olarak bulunmustur. Buradan
hareketle DG ve KG 6grencilerinin tartismaci tutum ontest ve sontest verileri arasinda anlamh farklilik
oldugu tespit edilmistir (p<0.05).

DG ve KG gruplarmin tartismaci tutumlarina ait sontest puanlarmin karsilastirilmasina Tablo 8'de yer
verilmisgtir.

Tablo 8. Gruplarin tartismact tutum 06lgegi sontest puanlarin bagimsiz t testi bulgular:

Gruplar N Ortalama Standart sapma t p
DG Sontest 27 8.629 2.483
KG Sontest 28 7.107 2.986 0-277 0783

Tablo 8’de DG ve KG 0Ogrencilerinin tartismaci tutumlar: son test puanlar1 arasinda istatistiksel olarak
anlaml bir fark goriilmemistir (+=0.277 p>0.05).

Teknolojiye Yonelik Tutum Olgegine iligkin Bulgular

Teknoloji destekli argiimantasyon uygulamalari (TeDAU) ile derslerin islendigi DG ve argiimantasyon
uygulamalar1 (AU) ile derslerin islendigi KG 6grencilerinin teknolojiye yonelik tutum 6lgegine iliskin
ontest-sontest puanlarmin kargilastirlmas: wilcoxon isaretli siralar testi ile yapilmis, elde edilen
bulgulara Tablo 9'da yer verilmistir.

Tablo 9. Gruplarin teknolojiye yonelik tutum oOlcegi ontest-sontest puanlarina iliskin wilcoxon testi bulgulart

Gruplar N Sira Ortalamas1  Sira Toplami z p
DG Negatifsira 6 14.92 89.500
Pozitif sira 21 13.74 288.500 2.391 0.017
Esit 0
KG Negatifsira 13 13.12 170.50
Pozitif s;ira 14 14.82 207.50 0.445 0.657
Esit 1

Tablo 9°da DG 06grencilerin 21'inin teknoloji tutumu sontest puanlarmi arttirdiklar1 ve ontest-sontest
arasinda anlamli farklilik oldugu goériilmektedir (p<0.05). KG grubunda 14 6grenci pozitif siradadir. Bu
grupta teknoloji tutum Olgegi ontest-sontest puanlari arasinda anlaml farklilik bulunmamistir (p>0.05).

Teknoloji destekli argiimantasyon uygulamalar1 (TeDAU) ile derslerin islendigi DG ve argiimantasyon
uygulamalar1 (AU) ile derslerin islendigi KG 6grencilerinin teknolojiye yonelik tutum o6lcegine iliskin
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sontest puanlarin kargilastirilmasi bagimsiz t testi ile yapilmus, elde edilen bulgulara Tablo 10’da yer
verilmigtir.

Tablo 10. Gruplarin teknolojiye yonelik tutum oOlcegi sontest puanlarina iligkin bagimsiz t testi bulgular:

Gruplar N Ortalama Standart sapma t p
DG Sontest 27 91.741 13.326
KG Sontest 28 83.071 16.804 2115 0.039

Tablo 10’da DG ve KG o6grencilerinin teknoloji tutum Olgegi son test puanlari arasinda DG lehine
istatistiksel olarak anlaml bir fark oldugu goriilmektedir (t=2.115, p<0.05). Bagimsiz gruplar icin elde
edilen eta kare (n2) degeri 0.078 orta biiyiikliikte bir degerdir. Burada deney ve kontrol gruplarmin
teknolojiye yonelik tutum puan ortalamalar: arasindaki bu anlamh farkliligin olusmasinda TeDAU
yaklagiminin orta biiytikliikte bir etkiye sahip oldugu sdylenebilir.

TARTISMA, SONUC VE ONERILER

Teknoloji destekli argiimantasyon uygulamalarinin (TeDAU) ve argiimantasyon uygulamalariin (AU)
ortaokul 7. smif dgrencilerinin kuvvet ve enerji konusundaki basarilarina, tartismaci tutumlarina ve
teknoloji tutumlarina etkisinin arastirildig1 bu ¢alismada aragtirma problemlerine gore sekillendirilen su
sonuglara ulasilmistir.

Ortaokul 6grencilerinin kuvvet ve enerji konusundaki basarilar iki farkli uygulama ile yiiriitiilen gruba
gore degerlendirilmistir. Deney ve kontrol gruplarmmin uygulama sonrasindaki bagsari durumlari
kargilagtirildiginda web 2.0 teknolojisiyle desteklenen argiimantasyon uygulamalariyla derslerin
ylriitiildiigli deney grubunun, argiimantasyonla yiiriitiilen kontrol grubuna gore daha basarili oldugu
sonucuna ulasilmistir. Deney grubu O6grencilerinin kontrol grubu ogrencilerine gore daha basarih
olmalar1 web 2.0 teknolojisinin basar1 {izerindeki etkisi ile agiklanmistir. Nitekim yapilan bir¢ok
calismada da teknoloji desteginin dgrencilerin akademik basarilarinda 6nemli etkisinin oldugu ortaya
konmustur (Aymen Peker, 2018; Bugawa ve Mirzal, 2017; Cetin ve Giinay, 2010; Giiven ve Siiliin, 2012;
Hamli ve Hamli, 2021; Karabulut, 2018; Kert ve Tekdal, 2008; Oktay ve Cakir, 2013; Oymak, 2018; Savas
ve Arici, 2009; Yenice vd., 2003). Farkli bir sonug olarak Basoglu (2017) ise tanimlayici dallanmis agact
teknoloji destegiyle ve teknoloji destegi olmadan uygulamis akademik basarida teknolojinin anlamli bir
fark olusturmadigl sonucuna ulasmistir. Basoglu'nun (2017) ¢alismasiyla diger calismalar arasindaki
fark, teknolojinin entegre edildigi uygulamanmmn farkhiliindan kaynaklanabilmektedir. Bu calismada
Ozellikle web 2.0 destekli arglimantasyon uygulamasinda kamnit karti olarak kullanilan infografikler
bilgiyi 0zetlemesi, gorsellestirmesi ve renklendirmesi adina basar: iizerinde farklilasmay: saglamada
etkili olmus olabilir. Nitekim Erdal (2021) karmasik bilgiyi bireylere 6gretici bir yolla aktarmasi nedeniyle
infografiklerin popiiler bir web 2.0 araci oldugunu belirtmistir. Bununla birlikte Pinkwart ve McLaren
(2012) dikkatli bir sekilde tasarlanan argiimantasyon uygulamalarinin 6gretim teknolojilerinin ortami
icerisinde verilmesi ile Ogrencilerin 6grenmesinde Olgiilebilir gelismelerin olusabilecegini ifade
etmislerdir. Trust (2018) teknoloji entegrasyonunun 6grenmeyi gii¢clendirecegini belirtmis, Orhan ve
Durak Men (2018) yaptiklar: ¢alismada web tabanl egitimlerin basar1 tizerine olduk¢a 6nemli etkisinin
oldugunu tespit etmislerdir. Bilgican Yilmaz ve digerleri (2021) 6grenmede zorluk yasanan konularda
web 2.0 araglarindan destek alinabilecegini belirtmistir. Web 2.0 uygulamalarinin 6zellikle soyut
kavramlarin gorsellestirilerek somutlastirilmasina imkan tanimasi (Can ve Usta, 2021; Kelly ve Gaytan,
2014) 6grencinin ilgisini gekerek derse aktif katilimini saglamasi (Cenesiz ve Ozdemir, 2021; Yuen vd.,
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2011) ve 6gretmen ve Ogrenciler arasindaki etkilesim yaratmasi (Chitanana, 2020; Topuz vd., 2015)
nedenleriyle 6grenmeyi kolaylastirdig1 ve 6grenme iizerinde olumlu etkisinin oldugu diisiiniilmektedir.

Calismada akademik basar ile ilgili dikkat ¢eken bir diger sonu¢ kontrol grubunun kendi iginde
basarisinda anlamli bir artisin bulunmamasidir. Alanyazinda bulunan farkli fen alanlarinda akademik
basar1 iizerine yapilan arastirmalarin bir¢ogunda argiimantasyonun akademik basariyr arttirdigi
sonucuna ulasilmistir (Akdoner, 2019; Aktas, 2017; Altun, 2010; Balci, 2015; Demirel, 2015; Hasangebi,
2014; Meral, 2018; Niaz vd., 2002; Ozer, 2009; Ozkara, 2010; Polat, 2014; Teichert ve Stacy, 2002; Uluay,
2012; Uluginar Sagir, 2008; Yalcinkaya, 2018). Ancak alan yazinda bu yaklasimin uygulanmasinda ortaya
¢ikan sorunlari tespit eden ¢alismalar da vardir. Aktamis ve Atmaca (2016) farkli calismalardan hareketle
bu sorunlardan birini, grup i¢inde kendini ifade edemeyen ve dolayisiyla fikirlerini sOyleyemeyen
ogrenciler icin 6grenme ortamlarinin olusmadig: seklinde aciklamistir. Benzer sekilde bu calismada da
grupla arglimantasyon yapildig1 i¢in kontrol grubunda iletisim becerisi zayif 6grencilerin 6grenme
ortamlar1 da zayif kalmis ve bu sebeple basarilar: artmamis olabilir.

Ortaokul 6grencilerinin tartismaci tutumlar1 incelendiginde deney ve kontrol grubu &grencilerinin
uygulama sonrasinda tartigmaci tutum puanlarmin anlamh farklihik gostermedigi sonucuna ulasilmigtir.
Alanyazinda web 2.0 teknolojisinin tartismacilik iizerindeki etkisiyle ilgili Gwee ve Damodaran (2015)
tarafindan yapilan ¢alismada bu ¢alismadan farkli olarak deney grubu &grencilerinin kontrol grubuna
gore tartismact becerileri tizerinde web 2.0 teknolojilerinin olumlu etkisinin oldugu tespit edilmistir.
Gwee ve Damodaran’in (2015) ¢alismasinda baz1 6grenciler web 2.0 araglariyla olusturulan tartisma
ortamimin dikkat dagimikligina neden oldugunu belirtmis olsalar da genellikle argiimantasyon yaparken
ozellikle sinif i¢i tartismaya gore daha fazla katilim oraninin oldugunu ifade etmislerdir. Ogrencilerin bu
yorumu yazarlarin ¢alismasinda hangi web 2.0 teknolojilerinin kullanildig1 sorusunu akla getirmis ve
calismada sosyal platformlar tizerinden olusturulan web 2.0 araglarinin kullanildig1 goriilmiistiir. Bu
calismada ise kullanilan web 2.0 teknolojisi Ogrencilerin okul disinda da ¢evrimici olarak
yararlanabilecekleri sanal sinif veya sosyal aglar ile olusturulmamaistir. Kullanilan web 2.0 teknolojileri;
karikatiir ve animasyonlar yardimiyla argiiman ortami yaratma; bilgiyi gorsellestirme, semalastirma ve
degerlendirme amaclariyla olusturulan araglardir. Buradan hareketle kullanilan web 2.0 araglarinin tiirii
nedeniyle yeterli etkilesimli bir tartisma ortami saglanamadigi i¢in deney ve kontrol grubu 6grencilerinin
tartismact tutum son testleri arasinda farkin c¢ikmadigi diistiniilmektedir. Bununla birlikte
arglimantasyonun dogasindan kaynakli her iki grupta da 6grencilerin birbirleri ile fikir alisverisinde
bulunmalari, karsit fikirleri ¢iiriitmek icin karst argiimanlar olusturmaya calismalar: ve dolayisiyla da
bilimsel tartisma i¢inde olmalar1 birgok ¢calismada oldugu gibi (Balci, 2015; Balc1 ve Yenice, 2016; Cinar,
2013; Demirci Celep, 2015; Demirel, 2015; Erdogan, 2010; Giilhan, 2012; Oguz Cakir, 2011; Okumus, 2012;
Ogreten, 2014; Oztiirk, 2013; Pimvichai vd., 2019; Sahintiirk, 2014; Sekerci, 2013; Tekeli, 2009; Yal¢in Celik,
2010) onlarin tartismaci tutumlarin etkilemistir. Bunun nedenini Yildirir (2013), argiimantasyona dayali
Ogrenme ortamlarinin Ogrencilerin tartismalara aktif olarak katilmalarmmi sagladigi ve kendilerine
giivenlerini arttirdig1, boylece de tartismaya istekliliklerini arttirdig: seklinde ifade etmistir.

Deney ve kontrol gruplarmmin teknolojiye yonelik tutum sontestleri karsilastinldiginda teknolojiye
yonelik tutumun anlaml bir sekilde farklilastig1 ve bu farkin deney grubu lehine oldugu sonucuna
ulagilmistir. Bu sonug, teknoloji destekli argiimantasyon uygulamalarinin sadece argiimantasyon
uygulamasina gore teknolojiye yonelik tutumda daha basarili oldugu seklinde yorumlanmuistir.
Alanyazinda bu sonuca benzer sonuca ulagilan ¢alismalara rastlamak miimkiindiir. Kapic: ve digerleri
(2015) calismalarinda 6gretmen adaylarinin bilgisayar ve internet temelli 6grenmeyle deneyim sahibi
olduklarinda, teknolojiye yonelik tutumlarinda olumlu bir etkiye sahip oldugunu bulmuslardir. Arslan
ve Bilgin (2020) teknoloji kullaniminin teknolojiye yonelik tutuma olumlu etkisinin oldugunu tespit
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etmislerdir. Korucu ve Cakir (2015) web 2.0 teknolojilerinin bireylere dijital okuyazarlik kazandirmada
onemli katkilar sagladigini belirtmislerdir. Buradan hareketle web 2.0 teknolojisiyle 6gretim ortaminda
tanisan ¢ocuklarin hem ilgilerini derse vermeleri hem de teknoloji uygulamalarinda tecriibe edinmeleri
ve tecriibe edindikge de Ozgiivenlerinin artmasiyla teknolojiye yonelik olumlu tutum gelistirdikleri
seklinde soylenebilir. Bu aragtirmalardan farkli olarak Giirleroglu (2019) ¢calismasinda djjital okuryazarlik
icin web 2.0 araglariin etkisi olmadig1 sonucuna ulasmistir. Yazar bunun nedenini pek ¢ok olasiliga
baglamigtir. Bunlardan bazilari; 6grencilerin yeterli teknolojik donanima sahip olmamalar1 kaynakl
teknoloji kullanma kisitliligl, teknolojiyi kullanmaya adapte olamama ve 6grencilerin ¢ogunlukla izleyici
roliinde kalabilmelerinden kaynaklanabilecegini belirtmistir.

Web 2.0 destekli argiimantasyon uygulamalari ve argiimantasyon uygulamalarinin karsilastirildigi bu
calismada Web 2.0 entegrasyonunun ogrencilerin akademik basarilarmi ve teknolojiye yonelik
tutumlarini kontrol grubuna goére olumlu ve anlamh bir sekilde farklilastirdig1 sonucuna ulasilmistir.
Calismanin bulgularindan ve sinirliliklarindan hareketle olusturulan Sneriler su sekildedir:

Uygulayicailar i¢in 6neriler:

Ogrencilerin senkron ve asenkron olarak katilabilecekleri, etkilesimli tartisma ortamlarinin yaratilacagi
web 2.0 araglarimin (Padlet, Edmodo ...vb.) kullanilmasi 6nerilir.

Ogrencilerin web 2.0 araglariyla kendi iceriklerini iiretmeleri ve boylece 6grenme siirecine dahil olmalari
saglanabilir (Ornegin; Storyjumper kullanarak argiimantasyonlarini yazmalari, farkli bilgi
kaynaklarindan hareketle kendi infografiklerini olugturmalari... vb.).

Grupla ¢alisma yaptirilacaksa 6grencilerin teknoloji hazirbulunugluklar: ve igbirligine yatkinliklar1 g6z
oniinde bulundurularak kendi i¢inde heterojen gruplar olusturulabilir.

Aragtirmacilar i¢in Oneriler:

Calismada web 2.0 araglar fiziksel olaylar konu alanindan kuvvet ve enerji {initesinin yiiriitiilmesinde
kullanilmistir. Ayni konu alanindan farkl: tiniteler (Is1 ve 151k, elektriksel olaylar, basing ...vb.) veya farkh
konu alanlarindan segilen iinitelerle gesitli aragtirmalar yiiriitiilebilir. Ozellikle kavram yanilgilariimn
yaygin oldugu konular segilebilir.

Calismada web 2.0 araclarimin entegre edildigi Ogretim uygulamasi argiimantasyondur. Farkl
yontemlerle web 2.0 entegrasyonu saglanarak gesitli aragtirmalar yiiriitiilebilir.

Calismada ortaokul 6grencilerinin akademik basari, tartismact tutum ve teknolojiye yonelik tutumlari
arastirilmistir. Web 2.0 teknolojisinin farkli degiskenler {izerindeki etkileri arastirilabilir.

Yazar Katki Oran1 Beyani: Tiim yazarlar calismaya esit oranda katki saglamaistir.

Etik Kurul Raporu: Calismanin verileri 2018-2019 egitim 6gretim doneminde toplandig1 igin etik kurul
onayma basvurulmamistir. Ancak ¢alismada uygulanan tiim dl¢me araglar i¢in uygulama baslamadan
once 11 Milli Egitim Miidiirliigii'nden izin alinmis, calismaya katilan égrencilerin ailelerinden goniillii
aile onam formu istenmistir. Ayrica uygulama yapilan okulda diger ders faaliyetlerinin etkilenmemesi
ve program akisinin degismemesi i¢in Milli Egitim Bakanligi'nin programi ve yillik plan siireleri dikkate
alinarak uygulama yapilmustir.

Cikar Catismas1 Beyani: Yazarlar herhangi bir ¢ikar catismasi beyan etmemislerdir.
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Yurdugiil, H. ve Askar, P. (2008). Ogrencilerin teknolojiye yonelik tutum dlgegi faktdr yapilarinimn
incelenmesi: Tiirkiye 6rnegi. [lkigretim Online, 7(2), 288- 309.

EKLER:

Ek 1: 1. Etkinlik icin Teknoloji Destekli Argiimantasyon Temelli Ders Plan1 ve Asamalar1

Sinif Seviyesi 7.sin1f

Unite Kazanimlar1 (MEB, 2018, F.7.3.1.1. Kiitleye etki eden yer cekimi kuvvetini agirlik olarak
s.41) adlandirr.

F.7.3.1.2. Kiitle ve agirlik kavramlarin karsilastirir.

F.7.3.1.3. Yer ¢ekimini kiitle ¢ekimi olarak gok cisimleri temelinde

aciklar.
Etkinlik icin Onerilen Siire 4 ders saati (40'+ 40"+ 40"+ 40")
Kullanilan ~ Teknolojiler ve [Hikaye: Storyjumper, Soru Sorma, Kanit kartlari: Easelly, Degerlendirme:
Teknikler Puzzlemaker, Plickers
Argiimantasyon Kazanima: Ogrencﬂer gelistirdikleri iddialar1 gerekgelendirerek kanitlarla destekler.

Ogrenciler ders sonunda argiimantasyon bilesenleri olan; iddia, gerekge,
kanit, kars1 iddia, destekleyici argiiman ve ¢iiriitiicii kullanimlarini
gelistirirler.

Uygulama stireci:
Ogrencilerin bilimsel bir argiiman olusturabilmesi, degerlendirmesi ve elestirebilmesi igin temel araglar
Ogrencilere sunulur.

Amagc: Uygulama dncesinde 6grencilere bilimsel argiimantasyon ile ilgili egitici bir etkinlik yaptirilir.
Boylelikle 6grenciler bilimsel tartismanin ne oldugunu ve argiiman olusturmay1 anlayacaktir.

| Anahtar kavramlar/ g6revler:

e  Bir argiimanin {i¢ temel bilegenini olusturma; iddia, kant, tartisma.
¢  Uygunluk ve yeterlilik i¢in kanitlarin degerlendirilmesi.

e  Bir argiimani elestirme ve karsit argiiman olusturma.

e Rakip argiimanlarin giiclii ve zayif yanlarinin degerlendirilmesi.

Malzemeler:
. C)grenci ¢alisma yaprag:
e  Her grup icin kamut kartlar1

Dersin {slenisi:

1. Ogrencilere storyjumper’de hazirlanan hikaye gosterilir.

2. Ogrencilere galisma kagitlari dagitilir.

3. Ogrenciler okuduklar1 hikayeyi bireysel olarak inceler, iddia ve gerekgelerini olusturur. (15 dakika)

4. Ogrenciler 4 kisilik gruplara ayrilir. Gruplar calisma yapragindaki hikayeyi tartigirlar, ortak bir iddia ve
gerekce olustururlar. (20 dakika)

5. Gruplar olusturduklar: iddialar1 diger gruplarla paylasirlar. Gruplar kendi iddialarint gerekgeleri ile
birlikte tartigirlar. (40 dakika)

6. Ogrencilerle birlikte etkilesimli tahtada puzzlemaker programinda bulmaca etkinligiyapilir. (40 dakika)

7. Konunun degerlendirilmesi igin plickers uygulamasinda etkinlik yapilir (40 dakika).
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TeDAU Uygulama Ornekleri

Hikaye: Storyjumper

WIZLERIN UZAY

jmrﬁdﬂr nce Run bir

20re hazwik x,jofmmrduz

Yardeger grev

Uaun bie yolculugun adindan Hastata ve
Kermal gicevi odukian geaeqeriere ayak

AR o2 2

Birinci teknoloji destekli argiimantasyon etkinligi olan bu ¢alismanin amaci, 6grencilerin Storyjumper’da
okuduklar1 hikdyeden yola cgikarak kiitle ve agirhiga etki eden faktorlerle ilgili iddialarmi ortaya
koymalari ve yer ¢ekiminin kiitleye etkisini gezegenler temelinde ifade etmelerini saglamaktir. Bu amacgla
ogrenciler gruplara ayrilmis, Storyjumper’da hazirlanan dijital hikaye kitab1 akilli tahtadan 6grenciler ile
paylasilmis ve 6grenci calisma sayfalar: dagitilmistir.

Hikaye sorular:

a. Ikiz kardeglerin farkli gezegenlere gitmelerine ragmen Diinya’daki gibi 80 kg gelmelerinin nedeni
nedir? Agiklaymiz.

b. Ikiz kardeslerin ikisi de Diinyada 784,56 N gelmelerine ragmen farkli gezegenlerde &lgiimler
degismistir. Bu durumun nedenini agiklayinz.
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Kanit Karti- infografik: Easelly

KUVVET VE AGIRLIK ILITsSKIST

Yer karenin 5 =
Yer cekimi

bulundugu Kuvvetinin
cisimlere : varlisgini
.' uyguladiglr gcekim Isaac
Kuvvetine yer Newton
(. - ekimi kuvveti bulmustur
& enir.

(e —

Agirlik gezegenlerin

Simlere uyguladig:
ekim i

§TS4Saaany

Agirlik bicimi
NewtonCND “dur -
Agirlik bir kuvvett
Uvvetin tam Szelli
agirlik icin de
Tdir.

Agirlik Dunyva Ozerinde
bulundugu yere ve
gezegene gbre degigir.

Dinya' nin yer
cekimi Ay '1in yer
cek mi
kuvvetinin ©
katidir.

Ogrencilerin argiimantasyon etkinliginde farkli iddialardan yola gikarak ve infografik seklinde
hazirlanmis kanit kartlarini kullanarak kiitle ile agirlik kavramlariyla ilgili ikna edici iddialar sunmalar:
beklenmistir. Tartisma sonunda, 6grencilerin “kiitleye etki eden yer ¢ekimi kuvvetini agirlik olarak
adlandirir”, “kiitle ve agirlik kavramlarini karsilastirir” ve “yer ¢ekimini kiitle ¢ekimi olarak gok cisimleri
temelinde aciklar” kazanimlarma (MEB, 2018, s. 41) ulasmalar1 beklenmistir. Tartisma ortaminda aciga
¢ikan kavramlar 6zetlemek ve birbirleri ile iliskilerini gostermek amaci ile Puzzlemaker programindan
bulmaca ¢oziilmiis ve Plickers uygulamasi ile degerlendirme testi ¢oziilmiistiir.
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Ek 2: Etkinlik uygulamalar: (Etkinlik 2, 3, 4 ve 5)

Etkinlik- 2: Ogrencilerin Toondoo’da hazirlanan kavram karikatiiriinden yola ¢ikarak fiziksel anlamda is
yapilip yapilmadigina dair iddia olugturmalar1 ve iddialarina uygun gerekgeler sunmalarmi saglamak
amaclanmistir. Bu amagla 6grenciler gruplara ayrilmis, akilli tahtadan Toondoo’da hazirlanan kavram
karikatiirii gosterilmis ve 6grenci alisma sayfalar1 dagitilmistir. Ogrenciler karikatiirde katildiklar1 ifadeyi
se¢migler ve bu ifadeyi kanitlayacak gerekgeler sunmak igin infografik olarak hazirlanan kanit kartlarini
kullanmiglardir. Ogrenciler savunduklar: fikirleri gerekgeleri ile birlikte diger gruplarla paylagmislardur.
Tartisma sonunda, 6grencilerin “fiziksel anlamda yapilan isin, uygulanan kuvvet ve alman yolla iligkili
oldugunu agiklar” kazanimina ulasmalar1 saglanmistir. Etkinlik sirasinda agiga ¢ikan kavramlari ve bu
kavramlarin iligkilerini 6zetlemek amaci ile Wisemapping programinda kavram haritas1 olusturulmus ve
Plickers uygulamasi ile degerlendirme testi ¢oziilmiistiir.

Etkinlik- 3: Powtoon’da hazirlanmig animasyonu inceleyip, animasyondan yola ¢ikarak yapilan igin siiratle
ve Kkiitleyle iliskisini aciklayacak bir iddia olusturmalarini saglamak amaclanmistir. Bu amagla 6grenciler
gruplara ayrilmis, Powtoon programinda hazirlanan animasyon izletilmis ve ¢alisma sayfalar1 6grencilere
dagitilmistir. Ogrenciler akilli tahtada izledikleri animasyondaki iki durumdan yola cikarak bir iddia
olusturmuslar ve olusturduklar: iddialara infografik seklinde hazirlanmis kanit kartlarini kullanarak
gerekceler sunmuslardir. Gruplar olusturduklar1 iddia ve gerekgeleri tartismislar ve tartisma sonunda
ogrencilerin “enerjiyi is kavramu ile iliskilendirerek, kinetik ve potansiyel enerji olarak simuflandirir”
kazanimindan is kavramu ile enerji kavramin iliskilendirmeleri ve kinetik enerji kavraminin degiskenlerini
belirlemeleri saglanmistir. Etkinlik sonunda konunun pekismesi agisindan Word Art programinda kelime
bulutu olusturulmus ve Puzzlemaker programinda bulmaca etkinligi yapilmistir.

Etkinlik-4: Ogrencilerin Powtoon’da hazirlanmig animasyonu inceleyip, animasyondan yola gikarak toplarm
yere carpma siddetlerinin ytikseklik ve kiitle ile iliskisini aciklayacak iddia olusturmalar: ve olusturduklar:
iddialarin1 infografik kullanarak gerekgelendirmeleri amaglanmistir. Ogrenciler gruplara ayrilmis,
Powtoon’da hazirlanan animasyon akilli tahtadan izletilmis ve calisma sayfalar1 dagitilmistir. Iddialarin
olusturan gruplar diger gruplarla iddialarini ve gerekgelerini sunduklar: tartismalar: gergeklestirmislerdir.
Tartismalar sonunda 6grencilerin “enerjiyi is kavramu ile iliskilendirerek, kinetik ve potansiyel enerji olarak
smiflandirir” kazanimindan potansiyel enerji ve bagl oldugu degiskenleri kavramalari saglanmistir.
Tartisma ortaminda agiga c¢ikan kavramlar: 6zetlemek ve birbirleri ile iligkilerini gdstermek amaciyla Word
Art programinda kelime bulutu olusturulmus ve Puzzlemaker programinda bulmaca etkinligi yapilmistir.

Etkinlik- 5: Ogrencilerin Powtoon’da hazirlanmis animasyonu inceleyip, animasyondan yola gikarak kinetik
ve potansiyel enerjideki degisimin nedenini agiklayacak iddia olusturmalar1 ve iddialarin1 gerekgeleri ile
desteklemeleri amaglanmistir. Ogrenciler gruplara ayrilmis, Powtoon’da hazirlanan animasyon akill
tahtadan izletilmis ve galisma sayfalari dagitilmistir. Ogrenciler animasyonda inceledikten sonra iddialarimi
olusturmuslar ve diger gruplarla gerekcelerini ve destekleyicilerini kullanarak bilimsel tartisma
gerceklestirmislerdir. Tartisma sonunda Ogrencilerin “kinetik ve potansiyel enerji tiirlerinin birbirine
doniistimiinden hareketle enerjinin korundugu sonucunu ¢ikarir” kazanimina ulasmalari saglanmistir.
Tartisma ortaminda agiga ¢ikan kavramlar ve konu ile ilgili “siirtiinme kuvvetinin kinetik enerji tizerindeki
etkisini orneklerle agiklar” ile “hava veya su direncinin etkisini azaltmaya yonelik bir ara¢ tasarlar”
kazanimlar1 Padlet programinda hazirlanan panoda 6zetlenmis ve Plickers uygulamasinda degerlendirme
testi ¢ozlilmiistiir.
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Ek 3: 1. Etkinlik i¢in Argiimantasyon Uygulamas1 Asamalari

Etkinlik- 1: “Kiitleye etki eden yer cekimi kuvvetini agirlik olarak adlandirir.”, “Kiitle ve agirlik
kavramlarmi karsilastirir.” ve “Yer c¢ekimini kiitle ¢ekimi olarak gok cisimleri temelinde aciklar.”
Kazanimlarina (MEB, 2018, s. 41) yonelik arglimantasyon uygulamasi, uygulamaya ait ders plani ve
Ogrenci calisma sayfasi asagida verilmistir. Birinci argiimantasyon etkinligi olan bu ¢alismanin amaci,
ogrencilerin okuduklar1 hikdyeden yola ¢ikarak kiitle ve agirliga etki eden faktorlerle ilgili iddialarin
ortaya koymalari ve yer ¢ekiminin kiitleye etkisini gezegenler temelinde ifade etmelerini saglamaktir. Bu
amagla Ogrenciler gruplara ayrilmis ve &grenci calisma sayfalart dagitilmistir. Ogrencilerin
arglimantasyon etkinliginde farkli iddialardan yola ¢ikarak ve kanit kartlarini kullanarak kiitle ile agirlik
kavramlari ile ilgili ikna edici iddialar sunmalar1 beklenmistir. Tartisma sonunda, d6grencilerin yukarida
belirtilen kazanimlara ulagmalar: saglanmistir. Tartisma ortaminda agiga ¢ikan kavramlar: 6zetlemek ve
birbirleri ile iligkilerini gostermek amaci ile 6gretmen tarafindan tahtaya kavram haritas: ¢izilmistir.

AU Etkinligi 6rnekleri

Hikaye

Mustafa ve Kemal NASA’da gorev yapan ikiz astronot kardeslerdir. NASA'nin yeni kesif gorevi icin iki
kardes secilmistir. Ikiz kardesler goreve gitmeden Once uzun bir siire hazirik yapmuslardir. NASA
Mustafa’y1 Veniis’e, Kemal'i ise Mars’a kesfe yollamaya karar vermistir. Kardegler gerekli saglik
testlerinden ve Ol¢iimlerden gecirilmis ve iki kardesin de 80 kg ve 784,56 N agirliginda oldugu tespit
edilmistir. Nihayet uzay mekiklerinin firlatilacagi giin gelmistir. Bagarili bir firlatmanin ardindan artik
iki kardes ve ekipleri uzay yolculuklarina baglamigtir. Kardegler gorev yapacaklar1 gezegenlere dogru
ilerlerken uzay mekiklerinde gerekli testler ve saglik kontrolleri yapilmaya devam edilmistir. Mekiklerde
kardeslerin kiitle ve agirliklar1 tekrar olgiilmeye calisilmistir. Kardeslerin kiitleleri 80 kg olgtiliirken
agirliklar1 Olglilememistir. Uzun bir yolculugun ardindan Mustafa ve Kemal gorevli olduklar
gezegenlere ayak basmis; gezegenler hakkinda bilgi toplamak i¢in 6rnekler almaya, fotograflar cekmeye
ve bazi testler yapmaya baglamislardir. Veniis ve Mars’ta bulunan iki ekip de ikiz kardesler iizerinde
tekrar 6l¢lim yapmislardir. Olgiimler sonucunda Veniis’te bulunan Mustafa 80 kg ve 709 N agirhiginda,
Mars’ta bulunan Kemal ise 80 kg ve 296,88 N agirliginda gelmistir. Kesif gezilerini tamamlayan ekipler
Diinya’ya basaril1 birer doniis gerceklestirmis ve topladiklari bilgileri NASA’ya sunmuslardir.

Yukarida okudugunuz hikayeye gore;

a. Ikiz kardeglerin farkli gezegenlere gitmelerine ragmen Diinya’daki gibi 80 kg gelmelerinin
nedeni nedir? Aciklaymiz.

b. Ikiz kardeslerin ikisi de Diinyada 784,56 N gelmelerine ragmen farkli gezegenlerde &lgiimler
degismistir? Bu durumun nedenini agiklayiniz.

Kanit Kartlar

Su climleler 6grencilere yazili olarak verilmistir: “Yer ¢ekimi kuvvetini Isaac Newton bulmustur”, “Kiitle
cisimlerin sahip oldugu madde miktaridir”, “Agirlhik dinamometre ile Olgiiliir. Yer kiirenin tizerine
bulundugu cisimlere uyguladig1 ¢ekim kuvvetine denir”, “Agirlik gezegenlerin cisimlere uyguladig:
¢ekim kuvvetinin ol¢iistidiir.”, “Kiitle esit kollu terazi ile olgiiliir.”, “Agirhik bir kuvvettir ve kuvvetin
tiim ozellikleri agirhik i¢in de gegerlidir.”, “Kiitlenin birimi Kilogram (kg)”, “Kiitle bulundugu yere ve
gezegene gore degismez.”, “Agirlik birimi Newton (N) dur.”.

AU grubundaki diger etkinliklerin asamalar1 yukarida verilen Etkinlik-1 ile ayni sekilde yiiriitiilmiistiir.
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Matematik Ogretimi Icin Matematik Tarihini Incelemek:

Logaritma Ornegi

Duygu Oren Vural

Kocaeli Universitesi, Egitim Fakiiltesi
0z

Matematik tarihinin matematikteki kavramlarin anlagilmasindaki rolii son
yillarda 6nem verilen konular arasindadir, ancak matematik tarihinin matematik
ogretimine dahil edilmesinde hala bazi Logaritma,
matematikteki en temel kavramlardan biridir, bilim ve teknoloji alanlarmnda
siklikla kullanilmaktadir. Ancak, arastirmalar 6grencilerin logaritma kavramin
anlamakta zorlandiklarini, kimi zaman logaritmik ifadelerle ilgili islemlerde kimi
zaman ise logaritmik ifadelerle ilgili islemleri yapabildikleri halde logaritmanin
anlammi kavramakta giicliik gektiklerini gostermektedir. Matematikteki diger
kavramlarda oldugu gibi, logaritma kavraminin 6gretiminde 6grencilere tanitilma
ve yapilandirilma seklinin dgrencilerin onu nasil anladig: ile yakindan iligkili
oldugu bilinmektedir. Bir matematiksel kavramin ders kitabinda nasil
yapilandirildigir 6gretmenlerin kavrami sinifta nasil 6grettigini 6nemli oranda
etkilemektedir. Dolayisiyla, ders kitaplarinda matematiksel kavramlarin nasil ele
alndig1 matematik 6gretimindeki 6nemli parametrelerden biridir. Tiirkiye'de
logaritma kavrami 6grencilere 12. sinifta tanitilmaktadir. 12. sinif matematik ders
kitab1 incelendiginde logaritma kavraminin iistel fonksiyonun tersi olarak
tanimlanarak Ogretilmeye baslandigr goriilmektedir. Logaritma Ogretiminde
yogunluklu cebirsel yaklasimdan faydalanildigi anlasilmaktadir.
Logaritma kavraminin tarihi ile ilgili yapilan bu ¢alismada, logaritma kavraminin
tarihsel gelisiminin kavramin ders kitaplarinda ele alinma seklinden farkli oldugu
ortaya tarihsel
faydalanarak logaritmay1 tanimlamanin ve tanitmanin alternatif bir yolunu
Oonermeyi amaglamaktadir. Calismanin bulgularmin logaritmanin sayisal, cebirsel
ve geometrik ifadeleri arasinda iliskinin anlasilmasini kolaylastirmasi, boylelikle

kisitlar mevcuttur.

olarak

konulmaktadir. Bu c¢alisma, logaritmanin gelisiminden

logaritmanin anlaminin kavratilmasina faydast olmas: beklenmektedir.

Anahtar Kelimeler: Logaritma, logaritma tarihi, matematik ders kitab1, matematik
Ogretimi, ortaokul matematigi.
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Investigating History of Mathematics for Teaching

Mathematics: The Case of Logarithm

Duygu Oren Vural
Kocaeli University Faculty of Education

ABSTRACT

The role of the history of mathematics in understanding the concepts in
mathematics is among the topics that have been given importance in recent years,
however incorporating history of mathematical concept in teaching is still limited.
Logarithm is one of the most fundamental concepts in mathematics, it is
frequently used in the fields of science and technology. However, studies show
that students have difficulty in understanding the concept of logarithm, and they
have difficulty in comprehending the meaning of logarithm even if they can
perform operations on logarithmic expressions. As with other concepts in
mathematics, it is known that the way in which the concept of logarithm is
introduced and structured in teaching is closely related to how students
understand it. How a mathematical concept is structured in the textbook
significantly affects how teachers teach the concept in the classroom. Therefore,
how mathematical concepts are structured in textbooks is one of the important
parameters in mathematics teaching. In Turkey, the concept of logarithm is
introduced to students in the 12th grade. When the 12th grade mathematics
textbook is examined, it is seen that the concept of logarithm is defined as the
inverse of the exponential function. It is also understood that the algebraic
approach is heavily utilized in the teaching of logarithms. In this study on the
history of the concept of logarithm, it is revealed that the historical development
of the concept of logarithm is different from the way the concept is structured in
textbooks. This study aims to propose an alternative way of defining and
introducing the logarithm by making use of the historical development of
logarithm. It is expected that the findings of the study will facilitate the
understanding of the relationship between the numerical, algebraic, and
geometric expressions of the logarithm, thus helping to comprehend the meaning
of the logarithm.

Keywords: Logarithm, history of logarithm, mathematics textbooks, teaching
mathematics, secondary school mathematics.
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EXTENDED ABSTRACT

Introduction

The concept of logarithm is considered as a fundamental concept used in science, technology, and
mathematics (Williams, 2011). It is one of the core concepts for many mathematical courses as
well as it is a useful tool for addressing problems in daily life (Weber, 2002; Smith & Confrey,
1994). In Turkey, students are introduced to the concept of logarithm at 12th grade (MEB, 2018).
In mathematics textbooks, the concept logarithm was defined as a function which is the inverse
of the exponential function. Whilst in the concept of exponents students are told that exponential
operation represents “repeated multiplication” then the concept of logarithm is presented as
“power/indices reducing” (MEB, 2018). However, researchers pointed out that this way of
introducing the logarithm results in a limited conception of the concept (Confrey & Smith, 1995).
It was argued because of this limited view, students fail to perform several expressions, or might
perform operations in logarithmic expression successfully but not comprehend its meaning
(Brezovski & Zazkis; 2006). Also, students have great difficulty to recognize non-standard
problems based on logarithms without mentioning logarithmic function (Katzberg, 2002). The
difficulties students are experiencing indicate that the ways how the logarithm was taught to
students are very crucial. In this regard, how logarithm is structured in mathematics textbooks is
important. In recent years importance of the history of mathematics for teaching and learning has
been widely recognized (Katz, 1995; Radford & Puig, 2007). The idea that there is a close
connection between historical development of mathematics and difficulties experienced by
students had been largely advocated (Katz, 1995; Radford, 2001; Sfard, 1995). Investigating the
history of an algebraic concept provides us both a lens through which we consider the concept
itself and students’ difficulties from a different perspective and a tool by which we develop a way
of introducing and structuring algebra in the school. Based on this premise, investigating the
historical development of the concept of logarithms can contribute to understanding students’
difficulties and challenges and to designing effective instructional methods and strategies to
overcome such difficulties and challenges.

Purpose

This study aims to propose an alternative way of defining and introducing logarithms by
investigating the historical development of logarithm.

Method

This research is theoretical research. A critical review of related research on history of logarithm
was conducted.

Findings

Most of works on the history of mathematics (Ahglin, 1994; Burton, 2008; Cajori, 1930; Eves, 1980;
Hairer & Wanner, 1996) compromise on the idea that logarithms were invented by John Napier
(1550-1617). To understand Napier’s logarithms, one must understand the relationship between
the arithmetic and geometric sequences. It was argued that the first emergence of arithmetic and
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geometric series date back to Babylonians. In an Old Babylonian tablet (c. 1800 B.C.) there was
number patterns which answer the question “to what power must a certain number be raised in
order to yield a given number”. This number pattern can be considered earliest appearance of
logarithms. However, Babylonians interested in logarithms as something to be used to solve
certain types of problems (Boyer, 1968). Nonetheless, we cannot mention about comparison
between arithmetic and geometric sequences in this tablet. It was argued that multiplication as
an operation defined in Euclid’s Book VII provided a ground for the comparison of two patterns
operating parallel (Smith & Confrey, 1994). In Book VII, Euclid defined multiplication as “when
that which is multiplied is added to itself as many times as there are units in the other” (Heath,
1956, cited in Smith & Confrey, 1994). With Euclid, the relation between multiplication and
addition was begun to establish. Many historical documents argue that Archimedes (287-212
B.C.) was first who attempts to combine arithmetic and geometric series (Fauvel, 1995; Pierce,
1977; Simith & Confrey, 1994). Later, in 1484, Chuquet extended the Babylonian progression to
the twentieth term, and explicitly note that addition in the arithmetic progression corresponded
to multiplication in the geometric one (Fauvel, 1995). Chuquet was also one of the first
mathematicians who recognize zero and negative and fractional numbers as exponents (Cajori,
1913). All these can be seen as taking a step towards the latter developments of the logarithm. By
the end of sixteenth century, Napier had begun to investigate the most efficient way of
multiplying two large numbers to facilitate the computations involved in astronomy (Fauvel,
1995). Napier’s goal was to make a table wherein the multiplication of sines could be done by
addition instead (Katz, 2004). He used certain properties of trigonometric identities to convert the
multiplication problem into addition and subtraction. However, the calculations he carried out
were very lengthy. After many years of slowly building up the concept, he finally developed
logarithms (Smith, 2000). Napier set out to construct a table which consists of the logarithms of
sin@. It is important to highlight that the increments in the table were not arithmetic but rather
“geometric”. This idea proved to be an important benchmark in the history of mathematics.
Napier’s understanding of the relationship between the position (of a point) and the rate of
change (of velocity) allowed him to construct the relationship between additive and
multiplicative worlds. Although Napier’s goal was to simplify the computations, his work had
the greatest contribution to the development of the number e and the natural logarithms (Katz,
2004). After Napier, Henry Briggs (1561-1630) worked on the logarithms. Logarithm to base 10
came to be known as Briggsian logarithms.

Discussion & Conclusion

In the curriculum, the concept of logarithm follows the topic of exponents, and it is defined as the
inverse of exponential function. However, the analysis of the historical and conceptual
development of logarithms showed that what today seems like a simple base to exponent
relationship really has a long history of work and improvements (Villarreal-Calderon, 2008).
Based on the analysis of the historical and conceptual development of logarithm, followings are
suggested an alternative way of defining and introducing logarithm.

e The historical development of the logarithm concept highlighted the importance of
representations in the creation of logarithmic function. Explaining the historical
development of the concept with examples can make it easier for students to understand
logarithm.

e In the curriculum there is no reference to geometry or to table construction, the logarithm is
defined in an algebraic way. The concept of logarithm should be taught to students in a way
to establish a connection between geometric, numerical, and algebraic expressions.
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e The relation between sine, cosine, and circle can be usefully reviewed to understand the
logarithm. Reverting from ratios to sixteenth-century consideration of sines and cosines as
lengths can help to demystify the subject (Fauvel,1995).

e The curriculum approach to multiplication as repeated addition and argued that such an
approach results in an immature understanding of multiplication in exponential growth
(Confrey and Smith, 1995). An example of splitting as a primitive model for multiplication
and division can be used to facilitates students to see the relation between the arithmetic and
geometric series.

INTRODUCTION

1. Importance of History of Mathematics

In recent years, the importance of the history of mathematics for teaching and learning
mathematics has been widely recognized and promoted (Katz, 1995; Radford & Puig, 2007). As
for algebra, it is also well documented that the history of algebra has a great contribution both to
algebra as a branch of mathematics, and to teaching and learning algebra as a school subject.
Regarding the contribution of the history of algebra to teaching and learning, Toumasis (1993)
proposed that incorporating historical material into teaching helps both teachers and students to
discover the beauty of the history of mathematics. However, the history of algebra not only allow
us better to appreciate the beauty and complexity of algebraic concepts and the breakthroughs
that occurred during its construction (Bernardz, Kieran & Lee, 1996), but it also leads to
considering new items that have form part of competence, having new ways of understanding
the performance of pupils and, developing teaching models (Filloy, Puig & Rojano, 2008, p-258).

Several researchers agreed that there is a close connection between the historical development of
algebra and difficulties experienced by pupils (Katz, 1995; Radford, 2001; Sfard, 1995). Therefore,
investigating the history of an algebraic concept provide us both a lens through which we
consider the concept itself and students” difficulties from a different perspective and a tool by
which we develop a way of introducing and structuring algebra in the school. As Toumasis (1993)
said that “it was not always the way it is today and hence that it might have been otherwise as
well as that mathematics might be taught in some different way” (p-428).

2. The concept of logarithm in the curriculum

The concept of logarithm is thought of as one of the crucial moments in mathematics (Eves, 1980).
According to many resources on the history of mathematics, the logarithm was developed in
order to simplify the operation of multiplication and division and save an immense amount of
calculation, especially when large numbers are involved (Burton, 2007; Cajori, 1913; Eves, 1983;
Katz, 1995). Today, the logarithm is considered as fundamental concept used in science,
technology, and mathematics (Williams, 2011). It is a useful tool addressing problems in daily life
such as modeling and understanding population growth, radioactive decay, and compound
interest (Smith & Confrey, 1994; Weber, 2002). And it is also one of the core concepts for many
mathematical courses such as calculus, differential equations, and complex analysis. Students
start to learn the concept of logarithm when they are in secondary grades. In Turkey, students
are introduced to the concept of logarithm at 12th grade (MEB, 2018).
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Although mathematics textbooks used in different countries follow a somehow different
approaches for teaching logarithms (such as problem-solving approach or modeling approach),
the focus in many of the mathematics textbooks is somehow similar. Toumais (1993) stated that:
“In modern textbooks, logarithms are presented as a kind of dependence between two
variables. First, the exponential function is presented and then the logarithmic function is

defined as an inverse of the exponential function. In other words, if f(x)= a’ (a>0), then

f 100 =199 X and the real number '°9= X for each x>0, is called the logarithm of x to base
a. In some textbooks logarithm is defined as exponent to base a (a>0) e.g., if log, x = x
thenb=2"_ All the logarithmic properties are derived from these two definitions and from

the fact that @ and log, x are inverses” (p-428).

Actually, not much has changed since Toumais (1993)’s statement. Today, many mathematics
textbooks follow the same path portrayed by Toumasis. For example, in Turkey students were
introduced to the concept of logarithm at 12t grade level (MEB, 2018). In mathematics textbooks,
the concept logarithm was defined as a function which is the inverse function of the exponential

I
0g, X

X
function, thatis y= A ox= see Figure 1 below).

f -
f:R—~ }'.+: a >0 ve a# 1olacak sekilde f(x) = a* ustel fonksiyonunun tersi olan f (%)

fonksiyonuna, a tabamina gbre logaritma fonksiyonu denir. Logaritma fonksiyonu,

fipt g, ' (x)= log,x seklinde gosterilir.

acR —{1}iginy =a‘nx=lagay olur.

Figure 1. Description of Logarithmic function in 12th grade mathematics textbook (MEB: 2019, p-22)

In the textbook, several modeling questions are also included. However, first, students are
introduced to logarithms as an inverse of exponential functions, then they are presented to solve
the modeling question as an application of logarithm. Moreover, at the end of the chapter
separated for the logarithm, a piece of reading representing a historical anecdote describing John
Napier as the person who found the logarithm was given.
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John NAPIER (Con Nepyer) (1550-1617)
Logaritmayi bulan Iskogyali matematik-
cidir. Sayisal hesaplamalan kolaylag-
tiracak bir yol ararken dnce Napier'in
. v . C kemikleri olarak bilinen (zerlerine ra-
Napler in Kemlklerl & kamlar yaziimig kagik degnekler yar-
dimiyla yapilan bir carpma veya boime
. NP PR e metodu buldu. 1614'te yazdig1 “Loga-
= ;;;M“n“ont_sj = = i ritma Kurallaninin Tanimi” adh eserinde
oS = { aritmetik dizi ile geometrik diziyi karsi-

m -

= | lagtirarak matematige logaritma kavra-

3 ; N 5 2 N—— mini kazandirmigtir. 1, 2, 3, ... bigimin-
’,' Us ¢ 3 1BF v I deki aritmetik dizi ile buna karsilik gelen
l E — 10, 100, 1000, ... bigimindeki geometrik
T dizi arasindaki iligkiyi fark etmigtir.
- |5
S =
: ) - - I—
| = ;3—’ N~ — Napier logaritma sozcugini orantilarin
4 Oall 5% A 4 ?
3 3 h,? i1 ; sayisi ya da algoritmik hesap anlamina
= ’_,_,_‘ S ;; gelen logos ve aritmos sozciklerinden

olusturarak “logaritm" adini vermistir.
Gorsel 1.1

(Meydan Larousse Buyik Lagat ve Ansiklopedisi, 1992)
Figure 2. Reading about John Napier, given in 12th grade mathematics textbook (MEB: 2019, p-31)

3. Students’ difficulties in logarithm

Whilst in the concept of exponents students are told that exponential operation represents
“repeated multiplication” (e.g.,, 5° =5.5.5), then the concept of logarithm is presented as
“power/indice reducing” (MEB, 2018). However, researchers pointed out that this conception is
quite limited (Confrey & Smith, 1995), because, for students who see exponents as repeated

multiplication, expressions such as 50, 5" and 51lzwill be nonsense (Confrey, 1991). Similarly,

though students often correctly answer what log, 9 is, they fail to answer what log 1/9 , 10951 o

1095179 i (Confrey & Smith, 1995). Weber (2002) argued that students often forget many

properties of exponents and logarithms shortly after they learn them and have difficulty in
explaining why their properties are true. On the other hand, students might perform operations
in logarithmic expression successfully even its meaning is not comprehended (Brezovski &
Zazkis; 2006). Moreover, Confrey and Smith (1995) asserted that exponential and logarithmic
functions are typically presented as formulas with which students learn to associate the rules for
exponents/logarithms, a particular algebraic form, and routine algorithms. In this regard,
Kastberg (2002) found that students characterize the logarithmic function as a symbol or a

notation (such as '©9va=#) and understand logarithms as “problem to do”, and they have great
difficulty in recognizing non-standard problems based on logarithms without mentioning
logarithmic function.

While students are experiencing such difficulties, the ways how we teach logarithms to students
are very crucial. In this regard, investigating the historical development of the concept of
logarithms can contribute to understanding students’ difficulties and challenges and to designing
effective instructional methods and strategies to overcome such difficulties and challenges.

4. Historical Development of the Concept “Logarithm”

There is much that has been said about the historical development of logarithms. Most of the
works on the history of mathematics (Ahglin, 1994.; Burton, 2008; Cajori, 1930; Eves, 1980; Hairer
& Wanner, 1996) compromise on the idea that logarithms were invented by John Napier (1550-
1617). However, it is not improper to claim that none of the mathematical developments occurs
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suddenly. There are certain mathematical developments and the main works of mathematicians
that laid the ground for Napier’s invention of logarithms. It may seem unrelated for logarithms
taught in today’s classrooms, but a set of mathematical concepts and principles (such as
arithmetic and geometric sequences, trigonometric functions, continuous ratios, etc.) formed a
base for the emergence of logarithms. How did this happen?

To understand Napier’s logarithms, one must understand the relationship between the arithmetic
and geometric sequences. Since ancient times numbers were used to represent arithmetic
sequences such as (1,2, 3, 4 ...). It was argued that the first emergence of arithmetic and geometric
series dates back to Babylonians. Fauvel (1995) stated that “there is an Old Babylonian tablet (c.
1800 B.C.) which can provide a fruitful source for investigation of the pattern that in a sense
underlies logarithms. It was found that numbers on one side of the tablet arranged like this:” (p-
39).

15 2
30 4
45 8
1 16

It was emphasized that this table and its content is related with computation of interest. Fauvel
(1995) underlined that number patterns seen in Babylonian tablet which answer the question “to
what power must a certain number be raised in order to yield a given number” can be considered
earliest appearance of logarithms, since this problem is identical with finding logarithm to the
base a of a given number. However, Babylonians did not appear to be interested in logarithms as
a computational aid but rather as something to be used to solve certain types of problems (Boyer,
1968).

Though Babylonian’s tablet is an important step, we cannot mention a comparison between
arithmetic and geometric sequences, yet. It was argued that multiplication as an operation
defined in Euclid’s Book VII provided a ground for the comparison of two patterns operating
parallel (Smith & Confrey, 1994). In Book VII, Euclid defined multiplication as “when that which
is multiplied is added to itself as many times as there are units in the other” (Heath, 1956, cited
in Smith & Confrey, 1994). With Euclid, the relationship between multiplication and addition was
begun to establish.

Although arithmetic and geometric sequences were considered distinctly, many historical
documents argue that Archimedes (287-212 B.C.) was the first who attempts to juxtapose
arithmetic and geometric series together (Fauvel, 1995; Pierce, 1977; Simith & Confrey, 1994;). The
evidence of his use of exponents was revealed when he tried to estimate the number of grains of
sand in the universe. He used the term “order” as the exponent in an exponential expression with
a base of 100,000,000, and the addition of the “orders” corresponds to the product of the terms,
which is known as the first law of the exponents (Boyer, 1968). Dover (1953, cited in Fauvel, 1995)
further explained that Archimedes proved the basic logarithm property, essentially, for discrete
series:
“If there be any number of terms of a series in continued proportion, say

A, A, A A LA A

nseee. m+n—1*°**
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of which A =1, A,=10, and if any two terms as A,,, A, will be taken and multiplied, the
product A, A, will be a term in the same series and will be as many terms distant from
A, as A, is distant from A : also will be distant from A, by a number of terms less by

one than the sum of the numbers of terms by which A and A, respectively are distant

from A1 7 (p-42).

Later, in 1484, Chuquet extended the Babylonian progression to the twentieth term, and explicitly
note that addition in the arithmetic progression corresponded to multiplication in the geometric
one (Fauvel, 1995). Using multiplication and the property of proportional numbers, he listed the
first 20 powers of 2 and pointed out that when two numbers are multiplied, their indices are
added (Cooke, 2005).

Numbers Denomination Numbers Denomination Numbers Denomination

1 0 128 7 16384 14
2 1 256 8 32768 15
4 2 512 9 65536 16
6 3 1024 10 131072 17
16 4 2048 11 262144 18
32 5 4096 12 524288 19
64 6 8192 13 1048576 20

Chuquet was also one of the first mathematicians who recognize zero and negative and fractional
numbers as exponents (Cajori, 1913). All these can be seen as taking a step towards the latter
developments of logarithms (Flegg et al., 1985).

Fauvel (1995) highlighted Napier’s logarithm as a confluence of the three conceptual streams:
comparing arithmetic and geometric progressions, doing multiplication by means of addition,
and using the geometry of motion. Before clarifying these aspects, it is better to note that
logarithm Napier used as a concept is rather different from today’s perception of a logarithms.
There is strong evidence that by the end of the sixteenth century, Napier had begun to investigate
the most efficient way of multiplying two large numbers in order to facilitate the computations
involved in astronomy (Fauvel, 1995). As astronomers often deal with calculations that require
trigonometric functions (particularly sines), Napier's goal was to make a table wherein the
multiplication of sines could be done by addition instead (Katz, 2004). He used certain properties
of trigonometric identities to convert the multiplication problem into addition and subtraction,
such as the followings;

2 cos A cos B =cos (A +B) + cos (A - B)
2 sin A sin B = cos (A - B) — cos (A + B)
2 sin A cos B =sin (A +B) + sin (A - B)
2 cos A sin B =sin (A - B) —sin (A + B)

Ayoub (1993) denoted that in Napier’s day, the sine of an angle was not viewed as a ratio, it was
taken to be the leg of the right triangle as shown in Figure 3 below.
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(x,v)

Figure 3. Sine of an angle

About using trigonometric identities, Villarreal-Calderon (2008) pointed out that “If one were to
multiply 2994 by 3562, then sina would be 0.2994 (the decimal is placed so that the value of ot can
be used later) and sinf would be 0.3562—these would make a = 17.42 and 3 = 20.87 (values
obtainable in a table)” (p-338). After an intricate procedure, the result would yield an
approximate value. Katz (2004) denoted that performing such calculation tricks allows
astronomers to reduce errors and save time. However, the calculations Napier carried out were
very lengthy. After many years of slowly building up the concept step by step, he finally
developed logarithms (Smith, 2000). Napier (cited in Smith, 2000), explained why there was a
need for logarithms as followings;

“Seeing there is nothing...that is so troublesome to Mathematical practice, nor that doth
more modest and hinder Calculators, than the Multiplications, Divisions, square and
cubical Extractions of great numbers, which besides the tedious expense of time, are for the
most part subject to many errors, I began therefore to consider in my mind by what certain
and ready Art I might remove those hindrances”.

Napier set out to construct a table that consists of the logarithms of sin6. It is evident that in his
table Napier chooses r=10" (r= radius of a unit circle) and his table consists of logarithm 10" sinf

(where 30° <6< 90°) and increments of 1 (one degree) and the table of logarithms was ranging
107

from 10" to . It is important to highlight that the increments in the table were not arithmetic

but rather “geometric”. This indicates that Napier’s logarithm was based on the concept of
“geometric progression” which will be described below.

The process of geometric progression is explained with two moving points, P and O, along two
straight lines (see in Figure 4). P starts from A and moves geometrically along AB with decreasing
velocity in proportion to its distance from B. Point O moves arithmetically along a second line
CD at a constant velocity generating a number line. These two points start at the same time and
begin moving at the same speed. However, point P slows down and takes infinitely longer to
reach B, and at B its velocity would be zero. Point O continues to move at a constant speed (Cooke,
2005). Napier explained that suppose P is at the distance y from B at some instant in time t, while
point O reaches the position x from C. If x is the Napierian logarithm of y, then x=x = Nap log y

. While point P moves to a new position, the division between two positions in the geometric
model is mirrored by a subtraction in the arithmetic model in the corresponding position: thus,
the diagram changes division into subtraction (Cooke, 2005).


javascript:__doLinkPostBack('','ss~~AR%20%22Villarreal-Calderon,%20Rafael%22%7C%7Csl~~rl','');
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Figure 4. A model of Napier’s work

As Napier’s said (cited in Katz, 2004) “the logarithm of a given sine is that number which has
increased arithmetically with the same velocity throughout as that with which radius began to
decrease geometrically, and at the same time as radius has decreased to the given [number]” (p-
132). This idea proved to be an important benchmark in the history of mathematics.

Napier did not think about a base for his logarithm. The tables he prepared were compiled
through repeated multiplication, equivalent to powers of .9999999 (Cooke, 2005). His
understanding of the relationship between the position (of a point) and the rate of change (of
velocity) allowed him to construct the relationship between additive and multiplicative worlds.
Although Napier’s goal was to simplify the computations, his work had the greatest contribution
to the development of the number e and the natural logarithms (Katz, 2004). After Napier, Henry
Briggs (1561-1630) worked on the logarithms. “Logarithm of 1 is zero and the logarithm of 10 is
1”7 are the basic ideas added by Briggs, which we know common logarithms (Smith, 2000).
Consequently, the logarithm to base 10 came to be known as Briggsian logarithms.

5. Contributions of using history as a tool in teaching a mathematical concept

In the mathematics curriculum, the concept of logarithm follows the topic of exponents, and it is
defined as the inverse of the exponential function since the notion of the function has become the
main concept of secondary school mathematics. However, the analysis of the historical and
conceptual development of logarithms showed that what today seems like a simple base-to-
exponent relationship really has a long history of work and improvements (Villarreal-Calderon,
2008). The analysis of the historical and conceptual development of the logarithm suggests an
alternative way of defining and introducing logarithm. Some suggestion is listed as followings:

e Althoughitis not part of the curriculum, the historical development of the logarithm concept
highlighted the importance of representations in the creation of logarithmic functions.
Explaining the historical development of the concept with examples can make it easier for
students to understand the logarithm.

e In the curriculum, the concept of logarithm is introduced in a formal algebraic way. There is
no reference to geometry or to table construction. There is no connection between
geometrical, numerical, and algebraic experience. The concept of logarithm should be taught
to students in a way to establish a connection between geometric, numerical, and algebraic
expressions.

e AsFauvel (1995) suggested that “to the extent that the original motivation for logarithms has
disappeared from everyday experience, which on the face of it presents motivational
difficulties in teaching them now” (p.42).

2 cos A cos B =cos (A + B) + cos (A - B)

2 sin A sin B = cos (A - B) — cos (A + B)
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2 sin A cos B =sin (A + B) + sin (A - B)

2 cos A sin B = sin (A - B) —sin (A + B)
Fauvel (1995) proposed that exploring the process (presented above) offers several
interesting opportunities for enlarging students’ trigonometrical understanding. For
example, the relationship between sine, cosine, and circle can be usefully reviewed.
Reverting from ratios to sixteenth-century consideration of sines and cosines as lengths can
help to demystify the subject.

e Confrey and Smith (1995) criticized the current curriculum approach to multiplication as
repeated addition and argued that such an approach results in an immature understanding
of multiplication in exponential growth. They proposed splitting as a primitive model for
multiplication and division. In splitting, a particular quantity is split into equivalent multiple
versions with respect to a growth rate. As an example of splitting, they consider folding a
sheet of paper symmetrically, the paper is split into two similar rectangles, once (one
indicates the level of splits), the folding process goes on, the paper is split twice so that there
are 4 rectangles (two indicates the level of splits). Here, the connection between the levels of
splitting and the geometrical view of the results (similar rectangles) distinguishes splitting
from counting (Confrey, 1991). This also facilitates students to see the relationship between
the arithmetic and geometric series.

In conclusion, using the historical approach in teaching logarithms offer important opportunities
that as listed below (Toumasis, 1993).

1. Connects the new topic with the previous one.

[Mlustrates the practical examples for the origin of logarithms.

Helps students to apprehend the use of logarithms in numerical computation.
Justifies the basis of the term “logarithm”.

Illustrate the meaning of the number e=lim(1+1/n)"n as a base of logarithmic systems.
Connects the initial aim of logarithms with their modern form.

Develops the awareness of mathematics as a developing subject.
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