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In the scope of the study it was aimed to develop the acceptance scale of LEGO
robotics instructional practices to determine the prospective teachers’ acception of
LEGO robotics instructional practices. Scale development study was carried out
with the help of 360 prospective teachers having been educated at Bartin University
during the 2016-2017 academic semester. Before testing form of the scale was
applied to the prospective teachers, they had been introduced on LEGO Mindstorms
EV3 set and how to integrate these sets into learning and teaching process. Item
analysis studies were done with the correlational analysis method and the factor
structure of the scale was determined with the exploratory and confirmatory factor
analysis methods. Both exploratory and confirmatory factor analysis studies
indicated the scale had one factor and four components. The components of the scale
was called as perceived benefit, perceived easy use, intention to use and attitude.
Cronbach Alpha reliability parameter of the whole scale was found as .956 and
Cronbach Alpha reliability parameters of the components of the scale were found
respectively as .924; .929; .834, .915. Exploratory and confirmatory factor analysis
studies as well as Cronbach Alpha parameters indicated the acceptance scale of
LEGO robotics instructional practices has been a reliable and valid data collection
tool.
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Calisma kapsaminda dgretmen adaylarmin LEGO Robotik 6gretim uygulamalarin
benimseme ve kabul etme durumlarmi belirlemek icin “LEGO Robotik Ogretim
Uygulamalarimin Kabulii” 6lgeginin gelistirilmesi amaglanmistir. Olcek gelistirme
caligmas1 2016-2017 égretim yilinda Bartin Universitesi Egitim Fakiiltesi 3. ve 4.
simiflarinda 6grenim géren 360 6gretmen adayiyla gergeklestirilmistir. Olgek deneme
formu 6gretmen adaylarina uygulanmadan dnce ¢alisma grubunun tamamina LEGO
Mindstorms EV3 ve LEGO Mindstorms EV3 setinin 6grenme 6gretme siireglerinde
nasil kullanilabilecegine iligkin temalarda video gdsterimiyle tanitim yapilmigtir.
Madde analizi caligmalar1 korelasyona dayali analiz yontemiyle gergeklestirilmis;
Olgegin faktor yapisi acimlayict ve dogrulayict faktor analizi ¢alismalariyla ortaya
konmustur. Agimlayici ve dogrulayici faktdr analizi ¢alismalar: dlgegin tek faktorlii
dort bilesenli bir yapiya sahip oldugunu gostermektedir. Olgek bilesenleri algilanan
fayda, algilanan kullamm kolaylhigi, tutum ve kullanima yonelik niyet olarak
adlandirilmistir. Olgegin biitiiniine iliskin hesaplanan Cronbach Alpha giivenirlik
katsay1st .956; 6lgegin bilesenlerine iliskin Cronbach Alpha giivenirlik katsayilari ise
sirasiyla .924; .929; .834 ve .915 olarak hesaplanmistir. A¢imlayic1 ve dogrulayict
faktor analizi ¢aligmalar: ile hesaplanan Cronbach Alpha degerleri LEGO robotik
Ogretim uygulamalarini kabulii 6l¢eginin gegerli ve giivenilir bir veri toplama aract
oldugunu gostermektedir.
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Introduction

Education, which is aimed to contribute to the personal development of individuals and help them to gain a
certain status in the society, has to update itself continuously according to changing circumstances as in other
systems regulating social life. This process of update has resulted in the adoption of modern educational
approaches, as required by the 21st century, instead of conventional practices from the materials used to the
assessment - evaluation methods employed. This has manifested the requirement that the new curricula developed
must be flexible, appealing / interesting and creative so that learners will be more knowledgeable and productive
(Erbas and Demirer, 2015). Furthermore, today’s learners are digital natives (Prensky, 2001) and their learning
characteristics have been changing, which have required major changes in education - teaching processes (Pala
and Erdem, 2015). Thus, practices by which technology is integrated to education have started to come into
prominence with new curricula. The use of technology in education has concentrated on the mentioned subjects,
especially after constructivist learning and student- oriented learning have become the focus of interest in today’s
educational environments (Ugur Erdogmus and Cagiltay, 2013). Moreover, technology - supported instructional
practices offer great opportunities in respect of the implementation of teaching theories, and technological
developments increase the opportunity of learning with a constructivist approach (Karagiorgi and Symeou, 2005).
Today’s practices in which individuals construct the course content in their minds through concrete materials,
learning by doing is considered important and learner autonomy is supported are seen as the elements that will
contribute to the achievement of expected learning outcomes as a result of learning - teaching activities.
Educational technologies stand as one of the practices to be used in its context, and an idea of education in which
the education - teaching process is not supported by using many different types of technology seems almost
impracticable (Spector, 2016).

Educational technology involves an integration between the teaching approach and technology (Koehler,
Mishra, Kereluik, Shin and Graham, 2014). In other words, educational technology is a systematic approach
towards education - teaching processes with a view to plan, realize and evaluate education - teaching processes in
the best manner (Alkan, 2011). Educational technology also involves disciplined application of knowledge so as
to improve learning, teaching or performance (Spector, 2016). Numerous educational technologies with various
characteristics are used in today’s world. Augmented reality, virtual reality, adaptive learning environments, online
learning, wearable technology, mobile learning, new generation learning management systems, natural user
interfaces, Internet tools, flipped classroom model are some of the developing educational technologies which are
commonly used today. (NMC, 2017; Johnson et al., 2016; Adams Becker et al., 2016; Johnson, Adams Becker,
Estrada and Freeman, 2015). In addition to the mentioned technologies, educational robotic practices are among
the major developing technologies in field of educational technologies (Johnson et al., 2016; Benitti, 2012).

Educational robotic practices are an instructional strategy based on the use of robots for instructional purposes
(Catlin, 2012). Study materials designed for educational robotic practices are usually prepared in such a manner
that they will assist learners in their learning (Ospennikova, Ershov and Iljin, 2015). Educational robotic practices
attract students’ attention (Prensky, 2010) and increase their motivation (Ortiz, 2015). Moreover, educational
robotic practices form creative environments (Catlin, 2012) and ensure improvement of computational thinking
skills (Kazimoglu, Kiernan, Bacon and Mackinnon, 2012). LEGO Mindstorms robotic practices are among today’s
popular instructional practices which are commonly used in learning and teaching processes.

LEGO products are a kind of toy consisting of interlocking blocks in various colors, which can be joined
together to construct a model. LEGO products are effective elements increasing students’ interest in the course
and enabling them to learn while having fun (Sungur, 2013). In addition to such elements, the products containing
ultrasonic, auditory, tactile sensors, servo motors and a programmable piece (e.g. EV3 Brick) are called as LEGO
Mindstorms products. Programming of the model created with the LEGO Mindstorms products to fulfill the pre-
determined functions (usually by using the LOGO programming language) is referred to as educational LEGO
robotic practices (LEGO practices). The literature review addresses a large number of studies worldwide on the
use of LEGO practices for learning and teaching process. Upon the review, it has been observed that LEGO
practices contribute to the learning - teaching process in the following ways:

»  The learner takes an active role in the process (Kazez and Geng, 2016).

»  They have a positive effect on the motivation of learners for learning and taking part in the class. (Ortiz,
2015; Aufderheide, Krybus and Witkowski, 2012, Murillo, Masteo, Castellanos and Montano, 2011).
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» They assist learners in their learning by doing, through testing, experiment and design (Somyurek,
2015).

+ They help learners by contributing to their development of positive attitudes towards the course
(Ozdogru, 2013).

» They are effective in enabling learners to improve their problem solving skills (Castledine and
Chalmers, 2011)

»  They provide opportunity for teamwork and have an effective function in improving collaborative
learning skills of learners. (Aufderheide, Krybus and Witkowski, 2012).

*  They contribute to learners’ development of attitudes towards the course (Beisser, 2005).

»  They have a positive effect on the academic success of learners (Strawhacker and Bers 2015; Murillo,
etal., 2011)

*  They contribute to the development of learners’ scientific process skills (Cayir, 2010).

LEGO practices are widely used in the teaching - learning process. In this process towards achievement of
objectives, it is important that teachers and learners are interested in and enthusiastic about robotic practices.
Especially for the robotic practices intended for use in the class, it is of high importance that instructors who have
an important role in the process of necessary planning, design and implementation are eager / intentioned to use
LEGO robotic instructional practices, the studies to be carried out are ensured to be effective and LEGO robotic
instructional practices are performed. This is evidenced by results of the examination on the roles of instructors in
LEGO robotic instructional practices under the studies conducted. (Mcknight, 2015; Ortiz, 2015; Strawhacker and
Bers 2015). Consequently, it is revealed that there is need to examine whether preservice teachers who are likely
to have the role of an instructor in robotic instructional practices are eager / intentioned to use LEGO robotic
instructional practices. The results of such examination point out to the technology acceptance model.

The Technology Acceptance Model (TAM) is a quite widely used technological model (Hsia, 2016). The TAM
is aimed to determine individuals’ levels of acceptance of the relevant technology on basis of the criteria ‘perceived
ease of use’ and ‘perceived usefulness’ (Teo, 2010; Davis, 1989); perceived ease of use and perceived usefulness
are addressed as the primary markers of the TAM (Khee, Wei and Jamaluddin, 2014; Davis, 1989). Perceived
usefulness is referred to as the opinion that the individual’s own work/effort/skill, etc. performance will be
improved in frame of the relevant topic after using the relevant technology; while perceived ease of use is referred
to as the opinion that the individual can use the relevant technology by spending very little effort (Hsia, 2016). It
is stated under the model that an individual’s perceived ease of use and perceived usefulness in respect of a
technology have an effect on determining the attitude of such individual towards using the relevant technology;
that the individual’s attitude towards the use of technology directly influences, while perceived ease of use and
perceived usefulness indirectly influences, such individual’s intention to use technology (Dastjerdi, 2016).
Depending on the intention towards using the relevant technology, the individual will develop a behavior to use
the technology (Davis, 1993).

It is seen upon the literature review that there are no studies on the TAM performed in Turkey, and there are
very few studies on the same subject worldwide. Some of these studies are seen to be related to the LEGO robotic
instructional practices while some others are seen to be related to robotic practices in different fields. A study by
Chesney (2006) focused on the acceptance of entertainment - oriented software (EOS) systems. In this frame, a
scale developed on the acceptance of EOS systems was applied to 68 individuals who use the LEGO Mindstorms
products. It is seen from the study that the perceived usefulness for the EOS systems is the predominant criterion
in deciding upon the perceived ease of use, and that the perceived ease of use does not have a direct effect on the
intention towards use. Nevertheless, it is indicated that alternative EOS systems should be addressed as users may
have more intention to use alternative EOS systems. In the study performed by Shih et al (2011), it was aimed to
develop an assessment tool to estimate, explain and enhance students’ levels of acceptance of LEGO Mindstorms
NXT according to the TAM. The sample group of the study consists of 69 primary students who previously used
LEGO Mindstorms NXT set. Data collection was performed by means of the ‘acceptance of LEGO Mindstorms
NXT set according to the TAM” scale and ‘perception of self-efficacy’ scale. As a result of the research, it was
stated that the students’ acceptance of LEGO Mindstorms NXT set were in conformity with the TAM. Shih, Chen,
Chen and Hsin (2012) examined effectiveness of the use of LEGO Mindstorms NXT for the programme on fight
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against natural disasters. In this frame, users’ intentions to use the LEGO products were examined via TAM. A
total of 172 persons from primary school level to college level, who previously used the LEGO Mindstorms NXT
set, constitute the participants of the study. Data were collected through a survey developed by the researchers.
As a result of the research, it was stated that acceptance status of the use of LEGO in line with the determined
purpose was determined according to the TAM. Moreover, it was stated that the perceived ease of use is
statistically not significant, and that the perceived usefulness, attitude towards use and intention towards use have
a high level of significance. Heerink, Krose, Evers and Wielinga (2006) used a robotic technology called iCat in
their study, whereby they examined the elderly users’ acceptance levels of robots and their attitude towards robots,
and the effect of robots on their social skills. The study was conducted with 28 elderly participants at elderly care
institutions. Data collection was performed through observation, interview and survey. As a result of the study, it
was stated that the TAM does not have a high level of effect on social skills, and that elderly users have a good
level of attitude towards robots.

When the literature is reviewed in terms of the levels of acceptance of the LEGO robotic instructional practices,
it is seen that the studies conducted are related to former versions (RCX and NXT) of the LEGO Mindstorms
products, and they examine levels of acceptance of the LEGO products in relation to a certain topic. Upon the
literature review, no study was found in scope of which the LEGO Mindstorms EV3 products were used in
instructional practices and preservice teachers’ levels of acceptance of the LEGO robotic instructional practices
were examined; there is need for research on these topics.. Therefore, the research aimed to develop the
“Acceptance of LEGO Robotic Instructional Practices” scale in order to identify preservice teachers’ levels of
acceptance of the LEGO Robotic instructional practices. It is considered that the scale developed in line with this
aim will contribute to the literature and the assessment tool developed will be helpful for future studies. In addition,
a curriculum containing robotic instructional practices was prepared by the Ministry of National Education (MEB)
in scope of the Computer Sciences course at secondary school level (MEB, 2016). General objectives of the
curriculum of Computer Science course include ensuring the students are “equipped with basic knowledge about
robot programming”, they “gain technical experience about programming”, and “develop an understanding of
algorithm design and express it verbally and visually” (MEB, 2016). Furthermore, it is stated that a robot
programming unit is available in scope of the course and robot kits can be used (MEB, 2016). In this frame, it is
believed that it is of significance to examine levels of acceptance by preservice teachers, as teachers of the future,
of the LEGO practices, which are among instructional robotic practices. In this way, the scale developed in scope
of the research is expected to contribute to the field.

Method

The research aimed to develop the “Acceptance of LEGO Robotic Instructional Practices” scale in order to
identify preservice teachers’ levels of acceptance of the LEGO Robotic instructional practices. In line with this
aim, a study was performed to develop an assessment tool for the literature which will be valid and reliable.

Participants

The scale development study was conducted with 360 preservice teachers in the 3rd and 4th years of their
undergraduate education at the Faculty of Education, Bartin University in the academic year 2016 - 2017. 180 of
the preservice teachers (50%) study at Science Teaching programme, 84 (23,4%) at Classroom Teaching
programme, 29 (8%) at Mathematics Teaching programme and 67 (18,6%) at Social Sciences Teaching
programme. In line with the requirement that the size of sample group must be at least five times higher than the
number of observed variances (Blyikoztirk, 2002; Child, 2006), it can be concluded that the number of
participants is adequate for the use of factor analysis technique for the scale development study.

Data Collection Process and Analysis
Preparation of the Scale Test Form

Opinions of 5 experts from the Department of Computer and Instructional Technologies, 3 experts from the
Department of Educational Sciences and 1 expert from the Department of Turkish Education were received with
regard to the items of the scale test form, which was created after the literature review on the technology acceptance
model and LEGO robotic instructional practices. The scale test form was examined by experts in frame of
variances such as the extent to which the items comprise the variance to be assessed, conformity of the items with
the factor or factors to be assessed, expression of the items in a comprehensible and clear manner, conformity of
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the items with the study group, etc.. On basis of expert opinions, some items were omitted from the scale form
while some were revised in line with expert opinions. Following this process, the same experts were asked to
provide their opinions by which the final version of the scale test form was created. The test form contains 26
items and the form was designed as a 5-point Likert type scale. Categories of the scale were ascertained as follow:
“Strongly disagree (1)”, “Disagree (2)”, “Partially agree (3)”, “Agree (4)” and “Strongly agree (5)”.

The scale test form was applied to preservice teachers studying at the Faculty of Education, Bartin University
in the fall semester of the academic year 2016 - 2017. 2 LEGO Mindstorms EV3 Education sets, available for use
in LEGO robotic instructional practices, were used for this process of application. One of the sets was kept in
available condition for robot design while the other set was used by the researchers to design a robot. Additionally,
an exemplary LEGO robotic instructional practice was demonstrated by the researchers, taking into consideration
the instructional plans of undergraduate programs subject to application. Furthermore, the designs created by the
relevant researchers were generally used in relation to the LEGO robotic instructional practices. During the
implementation process, a demonstration was made to preservice teachers regarding the LEGO Mindstorms EV3
set; the preservice teachers watched a 5-minute video prepared by the researchers, on how the LEGO Mindstorms
EV3 set can be used in learning - teaching processes. Following the demonstration and the video presentation,
LEGO set box and preservice teachers were shown the theme site materials and provided with brief information
about how the robot was designed (Picture 1).

Picture 1. A Few Shots Captured during the Test Scale Application

As seen in Picture 1, LEGO Mindstorms EV3 set, a robot designed by the designers and a PowerPoint
presentation were used while providing the aforementioned information. Following the demonstration which took
around 15 minutes, preservice teachers were given some time to view the materials brought by the researchers.
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Thereafter, preservice teachers were asked to fill out the scale test form. All procedures performed in scope of the
introduction of the LEGO Robotic instructional practices were repeated in all of the classrooms from which data
were collected. Demonstration of the LEGO Robotic instructional practices and data collection process were
completed within a period of two weeks.

Data Analysis

Correlation - based analysis (r) method was used in the item analysis studies. Pearson correlation coefficient
was calculated for item- total test correlations. Additionally, following the exploratory factor analysis (EFA),
confirmatory factor analysis (CFA) was performed for the test of the model introduced under the study. Principal
components analysis was employed as a factor extraction method in the EFA. The software packages SPSS 22.0
and AMOS 23.0 were used in the analyses. Kaiser - Meyer - Olkin (KMO) test and Bartlett’s test of sphericity
were applied to examine conformity of the data with the EFA. The KMO coefficient was calculated as .945 and
Bartlett’s test of sphericity as p<.05, which were found significant. The KMO value was higher than .70 and
Bartlett’s test of sphericity value was significant, which both evidenced that the data were eligible for performing
an EFA (Bryman and Cramer, 1999).

HO hypothesis was rejected in line with the KMO value and Bartlett’s test of sphericity value. Thus, it was
agreed that the size of sample group was adequate for acceptance scale of the LEGO robotic instructional practices
to be subject to factor analysis. According to Bllyiikoztirk (2002), factor values below .30 indicate a relation at a
low level. Therefore, only the items with a factor load over .30 were processed in the factor analysis. Items with a
difference less than .10 between load values of two factors were omitted from the scale. Reliability of the scale
and its components was estimated by using Cronbach’s Alpha internal consistency coefficient. The model
determined according to the results of EFA was tested via CFA, and chi-square (¥2), x2/sd, RMSEA, RMR, GFlI,
IFI, NNFI, NFI and AGFI goodness of fit indices for the model were examined.

Findings

Item- total test correlations of the scale items and factor structure of the scale are given in Table 1.

Tablo 1. LEGO Robotik Ogretim Uygulamalarinin Kabulii Olgeginin Giivenirlik, Madde Toplam Test
Korelasyonu ve Faktor Analizi Sonuglari

Item Item Total Factor Loads
No Test Correlation 1 2 3 4
M1 740 719
M2 ,813 ,814 -,332
M3 ,819 ,813
M4 ,796 794
M5 ,814 ,802
M6 ,743 746
M7 770 747
M8 ,784 770
M9 715 721

M10 ,642 ,615 ,503

M11 734 752

M12 ,739 721

M13 ,654 ,624 ,522

M14 ,611 573 ,638

M15 ,787 784

M16 721 ,815

M17 ,756 ,829

M18 771 417 ,626 ,460

M19 ,394 775

M20 725 ,810
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M21 ,763 ,788

M22 417 ,788

M23 ,761 ,789 317

M24 ,790 74

M25 ,790 ,828

M26 ,782 444 ,618 377
Eigenvalues 14,268 1,533 1,358 1,067
Described variance 54,867 5,896 5,224 4,106
Reliability ,965

When Table 1 is examined, it is seen that the internal consistency coefficient of the scale test form is .965.
When the eigenvalue statistics of the scale are examined, it is seen that there are 4 factors with an eigenvalue over
1. The 1st factor with an eigenvalue of 14,268 explains 54,867% of the variance while the 2nd factor with an
eigenvalue of 1,533 explains 5,896% of the variance. When eigenvalues and factor loads are examined together
for unrotated results, it can be said that the scale has a one- dimensional structure due to the difference between
eigenvalues of the 1st and the 2nd factors. (1) The scale test form has a high internal consistency coefficient (.965),
(2) the variance ratio which the 1st factor alone explains is high, and (3) the eigenvalue of the 1st factor is about
10 times higher than that of the 2nd factor, which are the indicators of the fact that the scale is a one-factor scale.
Varimax rotation method was used to provide a clearer description of the factor load distribution.

Results of the EFA analysis based on Varimax rotation method revealed that the scale has a structure with
consists of a single factor and three components. Item - total test correlations, factor structure and Cronbach’s
alpha coefficient of reliability for the scale are given in Table 2.

Table 2. Factor Load Distribution of the Acceptance Scale of LEGO Robotic Instructional Practices According to
Varimax Rotation Method

Item No Item Total Factor Loads
Test Correlation 1 2 3 4

M2 .808 811

M3 .803 .816

M4 .786 .780

M5 797 .690

M21 .826 .597

M23 .802 .630

M24 .816 .745

M25 .815 794

M26 .801 .804

M10 .624 .822

M1l .762 627

M12 728 .660

M13 .630 .730

M16 773 .813

M17 .817 794

M18 .837 .650
Eigenvalues 9.718 1.142 .950 776
Described variance 60.738 7.138 5.938 4.851
Reliability .924 .929 .834 915

When Table 2 is examined, it is seen that item total test correlations are high. The four components explain
78.665% of the total variance. The first factor alone explains 60.738% of the variance and the Cronbach Alpha
coefficient estimated for the entire scale was found .956, which are indicators of the fact that the items have a
homogeneous structure. Furthermore, when the eigenvalue statistical values are examined, it is seen that the 1st
factor has an eigenvalue of 9,718 and the 2nd factor is about eight times higher than its eigenvalue, which both
indicate that the scale has a one-factor and four-component structure.
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The Cronbach Alpha reliability coefficients for the components of the scale were found as .924; .929; .834 and
.915, respectively. The Cronbach Alpha coefficient calculated for the entire scale was found as .956. If the
Cronbach Alpha value is .70 and higher, it is accepted that the scale tested is reliable (Sipahi et al., 2010). In this
context, the reliability values obtained in respect of the components and the entire scale manifest that the scale is
a reliable data collection tool to determine to what extent LEGO robotics instructional practices are accepted. The
Pearson Product-Moment Correlation Coefficients were calculated as the evidence of the validity of the scale;
correlations between each of the components of the scale as well as between the components and the total score
of scale are shown in Table 3.

Table 3. Component and Total Score Correlations

. Total
1. Component 2. Component 3. Component Component  Points
1. Component 1** 135** .642** 131*%* .885**
2. Component 135%* 1** .686** 162%* 921%*
3. Component .642** .686** 1** .646** 837**
4. Component A31** 162** .646** 1** 875**

As seen in Table 3, there is a meaningful positive correlation between each of the components as well as
between the components and the total score. These findings reveal that the scale has a one-factor and four-
component structure. The final version of the scale consists of 16 items. When the distribution of the items in the
scale by component is examined, it is seen that the first component consists of items 2, 3, 4 and 5. This component
is referred to as the perceived usefulness (A.F.). This is due to the fact that the items in this component reflect the
benefits provided by the use of the LEGO robotic instructional practices in the learning - teaching process. The
items in this component are as follows:

Item 2. Using LEGO Mindstorms increases my productivity in classes.

Item 3. Using LEGO Mindstorms improves my performance in classes.

Item 4. Using LEGO Mindstorms increases my efficiency in classes.

Item 5. | think that using LEGO Mindstorms is useful for activities related to my school life.

The second component contains the items 21, 23, 24, 25 and 26. This component is referred to as the intention
towards use (A.K.K.). The items in this component show the intention towards the use of the LEGO robotic
instructional practices in the learning - teaching process. The items in this component are as follows:

Item 21. | want to do LEGO Mindstorms practices in my classes.

Item 23. | would like to do LEGO Mindstorms practices in my future classes.

Item 24. | will encourage my colleagues to do LEGO Mindstorms practices.

Item 25. | will include LEGO Mindstorms practices in my education and teaching career.
Item 26. | will use LEGO Mindstorms practices in solution of problems.

The third component consists of the items 10, 11, 12 and 13. This component is referred to as the perceived
ease of use (K.T.). The items in this component emphasize that the LEGO robotic instructional practices will
require little effort for their use in the learning - teaching process. The items in this component are as follows:

Item 10. | find it easy to learn LEGO Mindstorms applications.
Item 11. | easily teach lessons with LEGO Mindstorms practices.

Item 12. The steps that | have to take to solve any problem in LEGO Mindstorms practice are clear and
comprehensible.

Item 13. I think I will easily master LEGO Mindstorms practices.

The fourth component consists of the items 16, 17 and 18. This component is referred to as the attitude towards
use (K.N.). The items in this component include expressions reflecting the attitude towards the use of the LEGO
robotic instructional practices in the learning - teaching process. The items in this component are as follows:
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Item 16. It would be fun to do LEGO Mindstorms practices in my classes.
Item 17. | would enjoy doing LEGO Mindstorms practices in my classes.
Item 18. It would make me happy to do LEGO Mindstorms practices in my classes.

The model determined according to results of the EFA were tested via CFA; following the analyses, goodness
of fit indices for the model were examined. Chi-square (x2), ¥2/sd, RMSEA, RMR, GFI and AGFI statistics are
among the most commonly used statistics estimated with regard to CFA and model data fit (Duyan and Gelbal,
2008). It was indicated that the y2/df ratio smaller than 5 is considered as an indicator of acceptable fit model
(Kline, 2005), so it was suggested that the y2/df ratio should be below 5 (Hooper, Coughlan and Mullen, 2008).
Moreover, a GFI value over 0.85, an AGFI value over 0.80 and RMR and RMSEA values below 0.10 are
considered as the acceptable lower limits for model data fit (Anderson and Gerbing, 1984; Cole, 1987, Meydan
and Sesen, 2011). As for the statistics calculated with regard to CFA and model data fit, RMSEA was calculated
as (.086), NFI and NNFI as (.93), PNFI as (.76), CFl as (.94), GFI as (.88), AGFI as (.84), chi-square/degree of
freedom as (3.65). Considering the goodness of fit indices obtained in relation to the model, it can be said that the
model gives a good fit to observed structure. The path diagram for the ‘acceptance of the use of LEGO robotic
instructional practices in the learning - teaching process’ model is presented in Figure 1.
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Figure 1. Path diagram for the ‘acceptance of the use of LEGO robotic instructional practices’
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Discussion, Conclusion and Suggestions

A scale was developed under the study with a view to identify preservice teachers’ levels of acceptance of
LEGO robotic instructional practices and to test validity and reliability. In frame of the scale development study,
data were collected from preservice teachers studying in the 3rd and 4th years of their undergraduate education at
the Faculty of Education, Bartin University in the academic year 2016 - 2017. Prior to the data collection process,
a literature review was conducted on the technology acceptance model and LEGO robotic instructional practices,
and items were written for the scale test form. Expert opinion was received from the experts at Departments of
Computer and Instructional Technologies, Educational Sciences and Turkish Education with regard to the items
of scale in the test form. In this frame, experts were asked to evaluate the items of the scale in terms of criteria
such as the extent to which the items comprise the variance to be assessed, conformity of the items with the factor
or factors to be assessed, expression of the items in a comprehensible and clear manner, conformity of the items
with the study group, etc..; the final version of the scale test form was created after feedbacks received and revisions
made. Before the process in which the scale form was applied to the study group, the entire study group was given
a demonstration, by video presentations, on the theme of how LEGO Mindstorms EV3 set and LEGO Mindstorms
EV3 set can be used in learning - teaching processes, and questions directed by the preservice teachers on the
mentioned topics were answered.

As aresult of the EFA studies, it is seen that the variance value explained is 78.665%. The explanatory variance
value obtained (78.665%) was considered adequate in making a decision as to the factor structure of the scale. On
basis of the fact that the first factor alone explains 60.738% of the variance, the scale exhibits a one-factor structure
(one factor - four components). Furthermore, when the eigenvalue statistical values are examined, it is seen that
the first factor has an eigenvalue of 9,718 and the second factor is about eight times higher than its eigenvalue,
which both indicate that the scale has a one-factor and four-component structure. The Cronbach Alpha reliability
coefficient calculated for the entire scale was found as .956; while the Cronbach Alpha reliability coefficients for
the components of the scale were found as .924; .929; .834 and .915, respectively. In this context, the reliability
values obtained in respect of the components and the entire scale manifest that the scale is a reliable data collection
tool to determine to what extent LEGO robotics instructional practices are accepted. When the Pearson Product-
Moment Correlation Coefficients are calculated and correlations between components of the scale as well as
between with the total score of scale are examined, it is obviously seen that components represent a meaningful
correlation between each other and with the total score of the scale.

Confirmatory factor analysis was carried out to test the model identified upon exploratory factor analysis under
the study. As for the statistics calculated with regard to Confirmatory Factor Analysis and model data fit, RMSEA
was calculated as (.086), NFI and NNFI as (.93), PNFI as (.76), CFI as (.94), GFI as (.88), AGFI as (.84), chi-
square/degree of freedom as (3.65). Considering the goodness of fit indices obtained in relation to the model, it
can be said that the model gives a good fit to observed structure.

As aresult of exploratory and confirmatory factor analysis activities, it was concluded that the acceptance scale
of the LEGO robotic instructional practices represents a one-factor and four-component structure consisting of 16
items. By having regard to the components of technology acceptance model, components of the scale were
identified as follows: perceived usefulness, perceived ease of use, attitude and intention towards use.

In today’s educational environment in which technology- supported instructional practices are an integral part
of classrooms, LEGO robotic instructional practices will inevitably lead the learning - teaching process. As the
LEGO robotic instructional practices can be functionally used at any stage of education from primary school to
college level and in any discipline, it is expected that these practices will be adopted by teachers and the quality
of education is enhanced by teachers using these practices. A data collection tool is required to assess levels of
acceptance by teachers or preservice teachers of these practices so that reliable information will be acquired in
respect of the realization status of this expectation. Thus, the ‘acceptance of LEGO robotic instructional practices’
scale will enable easier collection of data on to what extent teachers or preservice teachers adopt and use LEGO
robotic practices in their teaching. Furthermore, the scale developed by the researchers can be functionally used at
faculties of education in order to acquire information about to what extent preservice teachers subject to an
instructional process supported by LEGO robotic instructional practices adopt such practices and use them in their
teaching when they are qualified as teachers, and to carry out scientific studies on this subject. Moreover, structural
models produced in scope of factors which are considered to have a direct or indirect effect on levels of acceptance
by teachers or preservice teachers of the LEGO robotic instructional practices can be tested. Additionally, this
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scale may be adapted to learners of various educational levels, who will be ensured to design robots by using the
LEGO robatic instructional practices and to use the robots they designed for learning purposes.
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LEGO Robotik Ogretim Uygulamalarimin Kabulii Olceginin Gelistirilmesi:
Gecgerlik ve Giivenirlik Calismalar:

Giris

Bireyin kisisel gelisimine katki saglama ve sosyal bir varlik olarak bulundugu toplumda belli bir statii
kazanmasina yardimci olma amaci tasiyan egitim, toplumsal yasamu diizenleyen diger sistemlerde oldugu gibi
degisen kosullara gore kendini siirekli olarak yenilemek zorundadir. Bu yenilesme, kullanilan materyallerden
6lgme degerlendirme yontemlerine kadar bir¢cok boyutta da geleneksel anlayigin yerini 21. yiizyilin gerektirdigi
modern egitim anlayislarinin benimsenmesi sonucunu dogurmustur. Bu kapsamda gelistirilen yeni 6gretim
programlarinda, 6grenenlerin daha bilgili ve tiretken olmalarinin saglanmasi igin bu programlarin esnek, ilgi/dikkat
cekici ve yaratict olmalar1 gerekliligi ortaya konulmustur (Erbas ve Demirer, 2015). Ayrica glinlimiiz
ogrenenlerinin birer dijital yerli olmasi (Prensky, 2001) ve degisen 6grenen 6zellikleri, egitim-0gretim siireclerinde
onemli degisimleri zorunlu hale getirmistir (Pala ve Erdem, 2015). Dolayisiyla teknolojinin egitimle
biitiinlestirildigi uygulamalar yeni &gretim programlariyla birlikte 6ne ¢ikmaya baglamustir. Ozellikle
yapilandirmaci ve 6grenci merkezli 6grenme, giiniimiiz egitim ortamlarinda dikkate alinan yaklasimlar haline
geldikten sonra egitimde teknoloji kullanimlari bu konulara odaklanmistir (Ugur Erdogmus ve Cagiltay, 2013).
Bununla birlikte teknoloji destekli 6gretim ¢aligmalar: dgretim teorilerini uygulama hususunda biiytik firsatlar
sunmakta ve teknolojideki gelismeler yapilandirmaci yaklasimla 6grenmeyi daha miimkiin kilmaktadir
(Karagiorgi ve Symeou, 2005). Giiniimiizde bireyin somut materyallerle ders icerigini zihninde yapilandirdigt,
yaparak yasayarak 6grenmenin dnemsendigi ve 6grenen 6zerkliginin desteklendigi uygulamalar; 6grenme dgretme
etkinlikleri sonucunda istendik O6grenme c¢iktilarinin elde edilmesine katki saglayacak unsurlar olarak
goriilmektedir. Egitim teknolojileri bu baglamda kullanilacak uygulamalardan biri olmakta ve giinimizde bir¢ok
farkli tiirde teknoloji kullanilarak egitim-6gretim siirecinin desteklenmedigi bir egitim diigiincesi neredeyse
imkansiz olarak goriilmektedir (Spector, 2016).

Egitim teknolojisi, 6gretim anlayisi ile teknolojinin entegrasyonunu icermektedir (Koehler, Mishra, Kereluik,
Shin ve Graham, 2014). Bir bagka deyisle egitim teknolojisi, egitim Ogretim siireglerini en iyi bir sekilde
planlamak, gergeklestirmek ve degerlendirme yapmak amaciyla egitim Ogretim siireclerine sistematik bir
yaklagimdir (Alkan, 2011). Ayrica, egitim teknolojisi 6grenmeyi, 6gretimi veya performansi gelistirmek amaci
i¢in disiplinli olarak bilginin uygulanmasi igermektedir (Spector, 2016). Giiniimiizde farkli 6zelliklerde bircok
egitim teknolojisi kullanilmaktadir. Arttirilmis gergeklik, sanal gerceklik, uyarlanabilir 6grenme ortamlart,
¢evrimigi 6grenme, giyilebilir teknolojiler, mobil 6grenme, yeni nesil 6grenme yonetim sistemleri, dogal kullanici
arayiizleri, internet araglari, ters yiiz edilmis sinif modeli (flipped classroom) giiniimiizde yaygin olarak kullanilan
ve gelismekte olan egitim teknolojilerinden bazilaridir NMC, 2017; Johnson, ve digerleri, 2016; Adams Becker,
ve digerleri, 2016; Johnson, Adams Becker, Estrada ve Freeman, 2015). Bu teknolojilerin yan1 sira egitsel robotik
uygulamalari egitim teknolojileri alanindaki gelismekte olan 6nemli teknolojiler arasinda yer almaktadir (Johnson
ve digerleri, 2016; Benitti, 2012).

Egitsel robotik uygulamalar1 6gretim amagli robot kullanimina dayanan bir 6gretimsel stratejidir (Catlin,
2012). Egitsel robotik uygulamalar icin tasarlanan ¢alisma materyalleri, genellikle 6grenenlerin 6grenmelerine
destek olacak sekilde hazirlanmaktadir (Ospennikova, Ershov ve Iljin, 2015). Egitsel robotik uygulamalar
ogrencilerin ilgisini ¢ekmekte (Prensky, 2010), motivasyonlarini arttirmaktadir (Ortiz, 2015). Bununla birlikte
egitsel robotik uygulamalar yaratict ortamlar meydana getirmekte (Catlin, 2012), bilgisayarca diisiinme
becerilerinin gelismesini saglamaktadir (Kazimoglu, Kiernan, Bacon ve Mackinnon, 2012). LEGO Mindstorms
robotik uygulamalari, 6grenme O6gretme siirecinde yaygin olarak kullanilan, giiniimiiz popiiler egitsel robotik
uygulamalar arasinda yer almaktadir.

LEGO iiriinleri ¢esitli renklerdeki yap1 parcalarindan olusan ve bu parcalarin iizerlerindeki girintiler/¢ikinlar
araciligiyla birbirine baglanmasiyla ortaya bir yapinin meydana getirildigi bir oyuncak ¢esididir. LEGO iiriinleri
ogrencilerin derse ilgisini arttiran ve eglenirken 6grenmelerini saglayan etkili parcalardir (Sungur, 2013). Bu
parcalar ile birlikte 151k, ultrasonik, ses, dokunma sensorlerinin, servo motorlarin ve programlanabilir bir parganin
(EV3 Brick gibi) yer aldigi iiriinler LEGO Mindstorms {iriinleri olarak adlandirilmaktadir. LEGO Mindstorms
diriinleri ile olusturulan yapinin 6nceden belirlenmis gorevleri yerine getirmesi amaciyla programlanmasi
(genellikle LOGO programlama dili ile) ile olusan iiriinler ise egitsel LEGO robotik dgretim uygulamalar1 (LEGO
uygulamalar1) olarak ifade edilmektedir. Alan yazin incelendiginde diinya genelinde LEGO uygulamalariin
O6grenme Ogretme siirecinde kullanilmasma yonelik ¢ok sayida caligmaya rastlanilmaktadir. Bu galigmalar
incelendiginde LEGO uygulamalarinin 6grenme dgretme siirecine olan katkilari su sekildedir:

+  Ogrenen aktif bir sekilde gorev almaktadir (Kazez ve Geng, 2016).
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+  Ogrenenlerin 6grenmeye ve derse yonelik motivasyonunu olumlu yonde etkilemektedir (Ortiz, 2015;
Aufderheide, Krybus ve Witkowski, 2012, Murillo, Masteo, Castellanos ve Montano, 2011).

+  Ogrenenlerin yaparak, deneyerek, tasarlayarak grenmelerine yardime olur (Somyiirek, 2015).
+  Ogrenenlerin derse yonelik olumlu tutum gelistirmesine katki saglar (Ozdogru, 2013).
+  Ogrenenlerin problem ¢dzme becerilerinin gelismesinde etkili olur (Castledine ve Chalmers, 2011)

* Grup calismasi yapilmasma olanak vermekte ve Ogrenenlerin ig birlikli 6grenme becerilerinin
gelismesinde etkili olmaktadir (Aufderheide, Krybus ve Witkowski, 2012).

*  Ogrenenlerin derse yonelik tutumlarinin gelismesine katki saglar (Beisser, 2005).

+  Ogrenenlerin akademik basarilarin1 olumlu yonde etkilemektedir (Strawhacker ve Bers 2015; Murillo,
ve digerleri, 2011)

+  Ogrenenlerin bilimsel siire¢ becerilerinin gelismesine katk1 saglamaktadir (Cayir, 2010).

LEGO uygulamalar1 6grenme 6gretme siirecinde yaygm bir sekilde kullanilmaktadir. Bu surecte hedeflere
ulasilmasinda 6gretici ve dgrenenlerin robotik uygulamalara yonelik ilgili ve istekli olmasi 6nem arz etmektedir.
Ozellikle derslerde kullanilmak istenen robotik uygulamalar igin gerekli planlama, tasarlama ve uygulama
sirecinde 6nemli bir role sahip olan 6greticilerin LEGO robotik 6gretim uygulamalarini kullanmaya yo6nelik
istekli/niyetli olmasi, yapilacak caligmalarin etkililiginin saglanmasi1 ve LEGO robotik 6gretim uygulamalarinin
yapilmasi biiyiik O6neme sahiptir. Yapilan c¢aligmalarda yer alan Ogreticilerin LEGO robotik 6gretim
uygulamalarindaki rolleri incelendiginde bu durumun desteklendigi goriilmektedir (Mcknight, 2015; Ortiz, 2015;
Strawhacker ve Bers 2015). Dolayistyla robotik dgretim uygulamalarinda dgretici roliine sahip olmasi muhtemel
olan 6gretmen adaylarinin LEGO robotik 6gretim uygulamalarini kullanmaya yonelik istekli/niyetli olup olmama
durumlarmin incelenmesi gerekliligi ortaya ¢ikmaktadir. Bu durumun incelenmesi hususunda teknoloji kabul
modeli 6ne ¢ikmaktadir.

Teknoloji kabul modeli (Technology Acceptance Model, TKM), teknolojileri yonelik olarak ¢ok yaygin bir
sekilde kullanilan bir modeldir (Hsia, 2016). TKM, bireylerin ilgili teknolojiyi kabul etme durumlarini algilanan
kullanim kolaylig1 ve algilanan fayda yapilar1 temelinde belirlemeyi amaglamakta (Teo, 2010; Davis, 1989),
algilanan kullanim kolaylig1 ve algilanan fayda TKM 'nin birincil belirleyicileri olarak belirtilmektedir (Khee, Wei
ve Jamaluddin, 2014; Davis, 1989). Algilanan fayda, bireyin ilgili teknolojiyi kullandiktan sonra ilgili konu
cergevesinde kendi ig/caligma/beceri/vb. performansinin artacagi inanci; algilanan kullanim kolayligi ise, bireyin
ilgili teknolojiyi ¢cok az gaba harcayarak kullanabilecegi inanci olarak agiklanmaktadir (Hsia, 2016). Modelde,
bireyin ilgili teknolojiyi kullanmaya yonelik tutumunu belirlemede, o teknoloji ile ilgili bireydeki algilanan
kullanim kolaylig1 ve algilanan faydanin etkili oldugu; bireyin teknolojiyi kullanmaya yo6nelik niyetini belirlemede
de bireyin teknolojiyi kullanmaya yonelik tutumunun dogrudan etkili oldugu, algilanan kullanim kolaylig1 ve
algilanan faydanin dolayh olarak etkili oldugu belirtilmektedir (Dastjerdi, 2016). ilgili teknolojiyi kullanmaya
yonelik niyetine bagli olarak bireyde teknolojiyi kullanma davranisi ger¢eklesmektedir (Davis, 1993).

Alanyazinda robotik uygulamalar ile TKM’nin incelendigi Tiirkiye’de gerceklestirilmis caligmaya
rastlanilmamis, diinya genelinde gergeklestirilmis ¢ok az sayida calismaya rastlanilmistir. Bu caligmalardan
bazilar1 LEGO robotik 6gretim uygulamalari ile ilgili, bazilar1 ise farkli alanlardaki robotik uygulamalar ile ilgili
oldugu goriilmistiir. Chesney (2006) yaptigi ¢alismada eglence odakli yazilim (EOY) sistemlerin kabuliinii
aragtirmislardir. Bu baglamda EOY sistemlerinin kabuli ile ilgili gelistirilmis bir 6lgegi LEGO Mindstorms
iriinlerini kullanan 68 kullanici uygulamislardir. Calismada EOY sistemleri i¢in algilanan faydanin algilanan
kullanim kolayligina karar vermede baskin 6ge oldugu; algilanan kullanim kolayliginin kullanmaya yonelik niyet
iizerinde dogrudan bir etkisi olmadig1 goriilmiistiir. Bununla birlikte alternatif EOY sistemlerinin incelenmesi ve
kullanicilarin alternatif EOY sistemlerini kullanmaya yo6nelik niyetlerinin daha fazla olabilecegi belirtilmistir. Shih
ve digerleri (2011) yaptiklart calismada 6grencilerin LEGO Mindstorms NXT’ye yonelik kabul etme durumlarini
TKM’ye gore tahmin etmek, acgiklamak ve gelistirmek i¢in degerlendirme araci gelistirmek amaglanmistir. Daha
O6nce LEGO Mindstorms NXT setini kullanan 69 ilkdgretim 6grencisi arastirmanin 6rneklemini olugturmustur.
LEGO Mindstorms NXT setinin TKM’ye gore kabulii 6l¢egi ve LEGO Mindstorms NXT setine yonelik 6zyeterli
algis1 Glgegi vasitasiyla veri toplama islemi gergeklestirilmistir. Arastirmanin sonucunda 6grencilerin LEGO
Mindstorms NXT setini kabul durumlarinin TKM’ye gore uygun oldugu belirtilmistir. Shih, Chen, Chen ve Hsin
(2012) yaptiklar1 calismada dogal felaketleri engelleme programi icin LEGO Mindstorms NXT kullaniminin
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etkililigi incelenmistir. Bu dogrultuda kullanicilarin LEGO {iriinlerini kullanmaya yonelik niyetleri TKM ile
incelenmistir. [Ikdgretim diizeyinden iiniversite diizeyine kadar olan ve daha 6nce LEGO Mindstorms NXT setini
kullanan toplamda 172 kisi arastirmanin katilimeilarini olusturmustur. Arastirmacilar tarafindan gelistirilen bir
anket vasitasiyla veri toplama islemi gergeklestirilmistir. Arastirmanin sonucunda LEGO’nun belirlenen amag
dogrultusunda kullanimina iligkin kabul durumlarinin TKM’ye gore saglandigi belirtilmistir. Bunun yani sira
algilanan kullanim kolayliginin istatistiksel olarak anlamli olmadig, algilanan fayda, kullanima ydnelik tutum ve
kullanmaya yonelik niyet i¢in yliksek diizeyde anlamlilik ortaya ¢iktig1 ifade edilmistir. Heerink, Krose, Evers ve
Wielinga (2006) yaptiklari caligmada ise iCat isimli bir robotik teknoloji kullanilmig, yaslh kullanicilarin robotlari
kabul etme durumlar1 ve robotlara yonelik tutumlar ile birlikte ¢alismada robotlarin yash kullanicilarin sosyal
becerilerine etkisi incelenmistir. Yagli bakim enstitiilerinde yagamini siirdiiren 28 yaslt katilimer ile ¢alisma
gerceklestirilmigtir. Gozlem, goriisme ve anket yoluyla veri toplama iglemi gerceklestirilmistir. Caligmanin
sonucunda TKM nin sosyal becerilere yiiksek diizeyde bir etkisinin olmadig, yash kullanicilarin robotlara yonelik
tutumlarinin iyi diizeyde oldugu belirtilmistir.

LEGO robotik ogretim uygulamalarint kabul etme durumlarina yonelik alanyazin incelendiginde
gergeklestirilen galismalarin LEGO Mindstorms iiriinlerinin eski versiyonlarina (RCX ve NXT) ait oldugu,
calismalarda belirli bir konuya y6nelik LEGO iiriinlerinin kabul edilme durumlariin incelendigi goriilmektedir.
Yapilan alanyazin taramasi sonucunda LEGO Mindstorms EV3 {iriinlerinin 6gretim uygulamalarinda kullanildigi,
ogretmen adaylarinin LEGO robotik 6gretim uygulamalarini kabul etme durumlarinin incelendigi bir ¢aligmaya
rastlanilamamistir ve bu konularda aragtirmalara gereksinim vardir.. Dolayisiyla arastirmada 6gretmen adaylarinin
LEGO Robotik gretim uygulamalarimi kabul etme durumlarimi belirlemek igin “LEGO Robotik Ogretim
Uygulamalarinin Kabulii” 6lgeginin gelistirilmesi amaglanmistir. Bu amag¢ dogrultusunda gelistirilen 6lgegin
alanyazina katki saglayacagina ve gelecekte yapilacak ¢aligmalar i¢in kullanilabilir bir 6lgme aract gelistirildigine
inanilmaktadir. Ayrica Milli Egitim Bakanligi (MEB) tarafindan ortaokul diizeyinde Bilgisayar Bilimi dersi
kapsaminda robotik 6gretim uygulamalarinin yer aldigi bir &gretim programi hazirlanmistir (MEB, 2016).
Bilgisayar Bilimi dersi 6gretim programinin genel amaglar1 arasinda 6grencilerin “robot programlama konusunda
temel bilgilerle donanmalar1”, “programlama konusunda teknik birikim olusturmalar1” ve “algoritma tasarimina
iliskin anlayis gelistirerek sézel ve gorsel olarak ifade etmeleri” yer almaktadir (MEB, 2016). Ayrica ders
kapsaminda robot programlama {initesinin yer aldig1 ve robot kitlerinin kullanilabilecegi belirtilmektedir (MEB,
2016). Bu baglamda gelecegin 6gretmenleri olan 6gretmen adaylariin egitsel robotik uygulamalarindan biri olan
LEGO uygulamalarini benimseme durumlariin incelenmesinin énem arz ettigine inanilmaktadir. Bu baglamda
aragtirma kapsaminda gelistirilen 6l¢egin alana katki saglayacagi diistiniilmektedir.

Yontem

Ogretrpen adaylarmin LEGO Robotik 6gretim uygulamalarini kabul etme durumlarini belirlemek i¢in “LEGO
Robotik Ogretim Uygulamalarinin Kabulii” 6l¢eginin gelistirilmesi amaclanmistir. Bu amag¢ dogrultusunda
alanyazina gegerli ve giivenilir bir 6l¢me araci kazandirilmasi i¢in 6l¢gme araci gelistirme ¢aligmasi yapilmistir.

Katilimeilar

Olgek gelistirme ¢alismas1 2016-2017 gretim yilinda Bartin Universitesi Egitim Fakiiltesi 3. ve 4. siiflarinda
ogrenim goren 360 ogretmen adayiyla gergeklestirilmistir. Ogretmen adaylarinin 180’1 (%50) Fen Bilgisi
Ogretmenligi, 84’ii (%23,4) Smif Ogretmenligi, 29°u (%8) Matematik Ogretmenligi ve 67’si (%18,6) Sosyal
Bilgiler Ogretmenligi programlarinda 6grenim gormektedirler. Orneklem biiyiikliigiiniin gozlenen degisken
sayisinin en az bes kati olmasi agiklamasi (Biiytlikoztiirk, 2002; Child, 2006) dogrultusunda 6l¢ek gelistirme
calismasi i¢in katilimei sayisinin faktor analizi tekniginin kullanimu i¢in yeterli oldugu sonucuna varilabilir.

Veri Toplama Siireci ve Analizi
Olcek Deneme Formunun Hazirlanmasi

Teknoloji kabul modeline ve LEGO robotik 6gretim uygulamalarina iligkin alanyazin taramasimin ardindan
olusturulan dlgek deneme formunun maddelerine iliskin Bilgisayar ve Ogretim Teknolojileri Boliimiinde 5
uzmaninin, Egitim Bilimleri Boliimiinde 3 uzmanin ve Tiirkge Egitimi Boliimiinde 1 uzmanin goriisleri alinmistir.
Maddelerin 6lgiilmek istenen degiskeni kapsama durumlari, maddelerin 6lgiilmek istenen faktor ya da faktorlere
uygunluklari, maddelerin anlasilir olmasi ve agik olarak ifade edilme durumu, maddelerin ¢alisma grubuna
uygunlugu, vb. degiskenler baglaminda denemelik 6l¢ek formu maddeleri uzmanlar tarafindan incelenmistir.
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Uzman goriislerine dayanarak, bazi maddeler 6lgek formundan cikarilmig, bazilari ise uzman goriisleri
dogrultusunda revize edilmistir. Bu islemin ardindan tekrar ayni uzmanlardan goriis alinmis ve denemelik dlgek
formuna son sekli verilmistir. Deneme formunda 26 madde yer almaktadir ve deneme formu 5°1i Likert tipi 6l¢ek
formunda tasarlanmis, Olgek kategorileri; “Kesinlikle Katilmiyorum (1)”, “Katilmiyorum (2)”, “Kismen
Katiliyorum (3)”, “Katiliyorum (4)” ve “Kesinlikle Katiliyorum (5)” olarak belirlenmistir.

Denemelik 6lgek formu 2016-2017 akademik yili giiz doneminde Bartin Universitesi Egitim Fakiiltesinde
O0grenim goren Ogretmen adaylarina uygulanmistir. Bu uygulama siirecinde LEGO robotik 06gretim
uygulamalarinda kullanilmaya hazir halde olan 2 adet LEGO Mindstorms EV3 Education seti kullanilmigtir. Setin
biri robot tasarimina hazir halde bulunurken diger set ile arastirmacilar tarafindan bir robot tasarimi yapilmistir.
Buna ek olarak arastirmacilar tarafindan uygulama yapilan lisans programlarinin 6gretim planlar dikkate alinarak
birer 6rnek LEGO robotik 6gretim uygulamasi gosterilmistir. Bunun yani sira genel olarak LEGO robotik 6gretim
uygulamalari ile ilgili arastirmacilar tarafindan yapilan tasarimlar kullanilmistir. Uygulama siirecinde 6gretmen
adaylarina LEGO Mindstorms EV3 seti ile ilgili tanitim yapilmis, LEGO Mindstorms EV3 setinin 6grenme
ogretme siireglerinde nasil kullanilabilecegine iliskin aragtirmacilar tarafindan hazirlanan 5 dakikalik bir video
Ogretmen adaylarina izlettirilmistir. Tanitim ve video gdsteriminin ardindan LEGO seti kutusu ve tema sahasi
malzemeleri 6gretmen adaylarina gosterilmis ve robot tasarimi nasil yapildigina iliskin kisa bilgiler verilmistir
(Resim 1).

Resim 1°de goriildiigii gibi, bu bilgilerin verilmesi agamasinda LEGO Mindstorms EV3 seti, aragtirmacilar
tarafindan tasarimi yapilmis bir robot ve PowerPoint sunumu kullanilmistir. Ortalama 15 dakika siiren tanitimin
ardindan arastirmacilar tarafindan getirilen malzemeleri incelemeleri i¢in 6gretmen adaylarma kisa bir siire
taninmistir. Bu siirecin ardindan 6gretmen adaylarindan denemelik dlgek formunu doldurmalari istenmistir. LEGO
Robotik 6gretim uygulamalarinin tanitimi kapsaminda yapilan tiim islemler veri toplanan siniflarin tamaminda
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tekrarlanmigtir. LEGO Robotik &gretim uygulamalariin tanitimi ve veri toplama islemi iki hafta siirecinde
tamamlanmistir.

Verilerin Analizi

Madde analizi ¢alismalarinda korelasyona dayali analiz (r) yontemi kullanilmustir. Madde toplam test
korelasyonlari igin Pearson korelasyon katsayisi hesaplanmistir. Ayrica arastirmada agimlayici faktor analizinden
(AFA) sonra ortaya konulan modelin testi i¢in dogrulayici faktor analizi (DFA) yapilmistir. AFA’da faktor
cikartma teknigi olan temel bilesenler analizi kullanilmistir. Analizlerde SPSS 22.0 ve AMOS 23.0 paket
programlar1 kullanilmugtir. Verilerin AFA’ya uygunlugunu incelemek igin Kaiser-Meyer-Olkin (KMO) testi ve
Bartlett’in kiiresellik testi uygulanmistir. Hesaplanan KMO katsayis1 .945 ve Bartlett’in Kiiresellik Testi degeri
p<.05 diizeyinde 6nemli bulunmustur. KMO degerinin .70’ten biiyiik olmas1 ve Barlett’in Kiiresellik Testi
degerinin 6nemli olmasi verilerin AFA yapmak i¢in uygun oldugunu gostermistir (Bryman ve Cramer, 1999).

KMO ve Bartlett’in Kiiresellik Testinin degerleri dogrultusunda HO hipotezi reddedilmistir. Dolayisiyla
orneklem biiylikliigiiniin LEGO robotik 6gretim uygulamalarinin kabulii 6l¢eginin faktor analizine tabii tutulmasi
i¢in yeterli oldugu kabul edilmistir. Biiyiikoztiirk’e (2002) gore .30’un altindaki faktor yiik degerleri diisiik
diizeyde iliski oldugunu gostermektedir. Dolayisiyla faktér analizinde sadece faktor yiikii .30’un {izerinde olan
maddeler (izerinde islem yapilmistir. Olgekte iki faktordeki yiik degeri farki .10’ dan kiigiik olan maddeler dlgekten
cikarilmigtir. Cronbach Alpha i¢ tutatlik katsayisi kullanilarak 6lgege ve Olgegin bilesenlerine ait giivenirlik
hesaplanmistir. AFA sonuglarina gore belirlenen model DFA ile test edilerek, modele iligkin Ki-kare (y2), ¥2/sd,
RMSEA, RMR, GFI, IFI, NNFI, NFI ve AGFI uyum iyiligi indeksleri incelenmistir.

Bulgular

Olgek maddelerine iliskin madde toplam test korelasyonlar1 ve &lgegin faktdr yapisma Tablo 1°de yer
verilmigtir.

Tablo 1. LEGO Robotik Ogretim Uygulamalarinin Kabulii Olgeginin Giivenirlik, Madde Toplam Test
Korelasyonu ve Faktor Analizi Sonuglari

Madde Madde Toplam Test Faktor Yukleri

No Korelasyonu 1 2 3 4
M1 740 719

M2 ,813 ,814 -,332

M3 ,819 ,813

M4 ,796 794

M5 ,814 ,802

M6 743 ,746

M7 ,770 747

M8 ,784 770

M9 ,715 721

M10 ,642 ,615 ,503

M11 734 ,752

M12 ,739 721

M13 ,654 ,624 ,522

M14 ,611 573 ,638

M15 ,787 ,784

M16 721 ,815

M17 ,756 ,829

M18 771 417 ,626 460
M19 ,394 775

M20 ,725 ,810

M21 ,763 ,788

M22 417 ,788

M23 ,761 ,789 ,317
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M24 ,790 174

M25 ,790 ,828

M26 ,782 444 ,618 377
Ozdeger 14,268 1,533 1,358 1,067
Agtklanan varyans 54,867 5,896 5,224 4,106
Guvenirlik ,965

Tablo 1 incelendiginde, dlgegin deneme formunun i¢ tutarlilik katsayisi .965 oldugu gériilmektedir. Olgegin
dzdeger istatistigi incelendiginde, 6zdegeri 1°den biiyiik olan 4 faktdr oldugu goriilmektedir. Ozdegeri 14,268
olaran 1. faktor, varyansin %54,867" sini agiklarken 6zdegeri 1,533 olan 2. faktor ise varyansin %5,896’sim
aciklamaktadir. Dondiirtilmemis sonuglar i¢in 6zdegerler ve faktor yiikleri birlikte incelendiginde 1. ve 2. faktoriin
ozdegerleri arasindaki farktan dolay1 dlgegin tek boyutlu bir yapida oldugu sdylenebilir. Olgegin tek faktorlii
oldugunun gostergeleri olarak (1) 6l¢egin deneme formunun i¢ tutarlilik katsayisinin (.965) yiiksek olmasi, (2) 1.
faktoriin tek basia acgikladigi varyans oraninin yiliksek olmasi ve (3) 1. faktoriin 6zdegerinin 2. faktoriin yaklagsik
10 kat1 olmas1 kabul edilebilir. Faktor yiik dagilimimi daha net ortaya koymak i¢in varimax dondiirme yontemi
kullanilmastir.

Varimax déndirme yontemine dayalt AFA analizi sonuglar1 6lgegin tek faktorlii li¢ bilesenli bir yapiya sahip
oldugunu gostermistir. Olgegin madde toplam test korelasyonlarina, faktdr yapisina ve Cronbach Alpha giivenirlik
katsayisina Tablo 2’de yer verilmistir.

Tablo 2. Varimax Déndiirme Yéntemine Gére LEGO Robotik Ogretim Uygulamalarinin Kabulii Olgeginin Faktor
Yiikii Dagilimi

Tablo 2 incelendiginde, madde toplam test korelasyonlarinin yiiksek oldugu goriilmektedir. Dort bilesen
toplam varyansin %78.665’ini aciklamaktadir. Birinci faktoriin degiskenin %60.738’ini tek basina agiklamasi ve
6lcegin tamamina yonelik hesaplanan Cronbach Alpha katsayisinin .956 bulunmasi maddelerin homojen bir
yaptya sahip oldugunun gostergesidir. Ayrica 6zdeger istatistik degerleri incelendiginde, 1. faktoriin 6zdegerinin
9,718 olmas1 ve 2. faktoriin 6zdegerinden yaklasik sekiz kat fazla olmasi 6lgegin tek faktorlii dort bilesenli bir
yaptya sahip oldugunu gostermektedir.

Olgegin bilesenlerine iliskin Cronbach Alpha giivenirlik katsayilari ise sirastyla .924;.929; .834 ve .915 olarak
hesaplanmustir. Olgegin biitiiniine iliskin hesaplanan Cronbach Alpha katsayis1 .956 bulunmustur. Cronbach Alpha
degerinin .70 ve istii olmasi durumunda test edilen Slgegin giivenilir oldugu kabul edilmektedir (Sipahi ve
digerleri, 2010). Bu baglamda da bilegenlerine ve 6lgegin tamamina iliskin elde edilen giivenirlik degerleri 6l¢egin
LEGO robotik dgretim uygulamalarinin ne derece kabul edildigini belirlemeye yonelik giivenilir bir veri toplama
aract oldugunu gostermektedir. Olgegin gegerliginin kaniti olarak Pearson Momentler Carpimi Korelasyon
katsayilar1 hesaplanmis olup, dlgek bilesenlerinin kendi aralarinda ve lgek toplam puaniyla olan iliskileri Tablo
3’te yer almaktadir.

Tablo 3. Bilesen ve Toplam Puan Korelasyonlari

. . . . Toplam
1. Bilesen 2. Bilesen 3. Bilesen 4. Bilesen Puan
1. Bilesen 1** 135 .642** 31+ .885**
2. Bilesen 135** 1** .686** 762*%* .921**
3. Bilesen .642** .686** 1** .646** .837**
4. Bilesen 731** 762** .646** 1** .875**

Tablo 3’te goriildiigi gibi bilesenler birbirleriyle ve toplam puanla pozitif yonde anlamli iligki gdstermektedir.
Bu bulgular 6lgegin tek faktorlii dort bilesenli bir yapiya sahip oldugunu ortaya koymaktadir. Olgegin son hali 16
maddeden olusmaktadir. Olgekte yer alan maddelerin bilesenlere gore dagilimi incelendiginde birinci bilesenin; 2,
3, 4, ve 5. maddelerden olustugu goriilmektedir. Bu bilesen algilanan fayda olarak adlandirilmigtir. Ciinkii bu
bilesende yer alan maddeler LEGO robotik 6gretim uygulamalarinin 6grenme-6gretme siirecinde kullaniminin
sagladig faydalar yansitmaktadir. Bu bilesende yer alan maddeler asagidaki gibidir:

Madde 2. LEGO Mindstorms kullanmak derslerdeki verimliligimi arttirir.
Madde 3. LEGO Mindstorms kullanmak derslerdeki performansimi arttirir.
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Madde 4. LEGO Mindstorms derslerdeki etkinligimi arttirir.
Madde5. LEGO Mindstorms kullanmay1 okul yasantim ile ilgili islerde yararli buluyorum.

Ikinci bilesende 21., 23., 24., 25. ve 26. maddeler yer almaktadir. Bu bilesen kullanima yénelik niyet olarak
adlandirilmistir. Bu bilesende yer alan maddeler LEGO robotik &gretim uygulamalarinin 6grenme-6gretme
stirecinde kullanimina iligkin niyeti gostermektedir. Bu bilesende yer alan maddeler asagidaki gibidir:

Madde 21. Derslerimde LEGO Mindstorms uygulamalar1 yapmak istiyorum.

Madde 23. Gelecekte derslerimde LEGO Mindstorms uygulamalari yapmayi isterim.

Madde 24. Arkadaslarimi da LEGO Mindstorms uygulamalar1 yapmalari tesvik edecegim.

Madde 25. Ogrenim ve 6gretmenlik hayatimda LEGO Mindstorms uygulamalarma da yer verecegim.
Madde 26. Problemlerin ¢6ziimiinde LEGO Mindstorms uygulamalarini kullanacagim.

Ugiincii bilesen 10., 11., 12. ve 13. maddelerden olusmaktadir. Bu bilesen algilanan kullanim kolaylig1 olarak
adlandirilmistir. Bu bilesende yer alan maddelerle LEGO robotik dgretim uygulamalarinin 6grenme-6gretme
stirecinde kullaniminda harcanan ¢abanin az olacagi vurgulanmaktadir. Bu bilesende yer alan maddeler agagidaki
gibidir:

Madde 10. LEGO Mindstorms uygulamalarimi 6grenmek benim i¢in kolaydir.

Madde 11. LEGO Mindstorms uygulamalar ile derslerimi kolayca yaparim.

Madde 12. LEGO Mindstorms uygulamasindaki herhangi bir problemin ¢dziimii i¢in yapmam gerekenler net
ve anlagilirdir.

Madde 13. LEGO Mindstorms uygulamalarinda kolayca ustalasacagimi diistiniiyorum.

Dordiincii bilesen 16., 17. ve 18. maddelerden olusmaktadir. Bu bilesen kullanima yonelik tutum olarak
adlandirilmigtir. Bu bilesende yer alan maddeler LEGO robotik &gretim uygulamalarinin dgrenme-6gretme
stirecinde kullanimina iliskin tutumu yansitan ifadelerdir. Bu bilesende yer alan maddeler asagidaki gibidir:

Madde 16. Derslerimde LEGO Mindstorms uygulamalari yapmak eglenceli olabilir.
Madde 17. Derslerimde LEGO Mindstorms uygulamalari yapmak hosuma gider.
Madde 18. Derslerimde LEGO Mindstorms uygulamalari yapmak beni mutlu eder.

AFA sonuglarina gore belirlenen model DFA ile test edilmis; analizler sonucunda ise modele ait uyum iyiligi
indekslerine bakilmstir. Ki-kare (¥2), x2/sd, RMSEA, RMR, GFI ve AGFI istatistikleri DFA ile model veri
uyumuna iligkin hesaplanan istatistiklerden en yaygin kullanilanlardir (Duyan ve Gelbal, 2008). Modele iliskin
hesaplanan %2/df oraninin 5’ten kii¢iik olmasi kabul edilebilir uyumun gostergesi oldugu belirtilmis (Kline, 2005)
ve y2/df degerinin 5’in altinda olmas1 dnerilmistir (Hooper, Coughlan ve Mullen, 2008). Ayrica GFI degerinin
0.85’ten, AGFI degerinin 0.80’den biiyiik ve RMR ile RMSEA degerlerinin 0.10’dan kiigiik olmas1 model veri
uyumu i¢in kabul edilebilir alt sinirlar olarak goériilmektedir (Anderson ve Gerbing, 1984; Cole, 1987, Meydan ve
Sesen, 2011). DFA ile model veri uyumuna iligskin hesaplanan istatistiklerden RMSEA (.086), NFI ve NNFI (.93),
PNFI (.76), CFI (.94), GFI (.88), AGFI (.84), ki-kare/serbestlik derecesi (3.65) olarak hesaplanmigtir. Modele
iligskin elde edilen iyilik uyum indekslerinden modelin gbzlenen yaprya uygun oldugu sdylenebilir. LEGO robotik
Ogretim uygulamalarinin 6grenme-6gretme siirecinde kullaniminin kabulii modeline iliskin path diyagranmi Sekil
1’de sunulmustur.
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Sekil 1. LEGO robotik 6gretim uygulamalariin kabulli modeli yol diyagrami
Tartisma, Sonug ve Oneriler

Arastirma kapsaminda Ogretmen adaylarinin LEGO robotik 6gretim uygulamalarmi kabul durumlarini
belirlemeyi saglayan gecerli ve giivenirligi test edilen bir dlgek gelistirilmistir. Olgek gelistirme calismasinda
2016-2017 dgretim yilinda Bartin Universitesi Egitim Fakiiltesinde 3. ve 4. Smifta dgrenim géren dgretmen
adaylarindan veri toplanmistir. Veri toplama siireci 6ncesinde teknoloji kabul modeline ve LEGO robotik 6gretim
uygulamalarina iligkin alanyazin taramasi yapilarak dlcek denem formu igin maddeler yazilmistir. Deneme
formundaki 6lgek maddelerine iliskin Bilgisayar ve Ogretim Teknolojileri Egitimi, Egitim Bilimleri ve Tiirkce
Egitimi Bolimlerindeki uzmanlardan uzman gorisii alinmistir. Bu baglamda uzmanlardan 6lgek maddelerini,
maddelerin 6l¢iilmek istenen degiskeni kapsama durumlari, maddelerin 6l¢iilmek istenen faktor ya da faktorlere
uygunluklari, maddelerin anlasilir olmasi1 ve agik olarak ifade edilme durumu, maddelerin ¢aligma grubuna
uygunlugu, vb. degiskenler agisindan degerlendirmeleri istenmis, elde edilen doniit ve diizeltme islemleri ardindan
olgegin deneme formuna son sekli verilmistir. Olgek formunun calisma grubuna uygulanmasi siirecinden 6nce,
¢alisma grubunun tamamina LEGO Mindstorms EV3 seti ve LEGO Mindstorms EV3 setinin 6grenme 6gretme
stireclerinde nasil kullanilabilecegine iliskin temalarda video gdsterimiyle tanitim yapilmis, 6gretmen adaylarinin
ilgili konulardaki sorular1 yanitlanmustir.

AFA calismalar1 sonucunda, agiklanan varyans degerinin %78.665 oldugu goriilmektedir. Elde edilen
aciklayic1 varyans degeri (%78.665) 6lgegin faktor yapisina iliskin karar vermede yeterli goriilmiistiir. Birinci
faktoriin tek basina degiskenin %60.738’ini agiklamasina dayanarak, 6lcegin tek faktorlii bir yap: (tek faktorli-
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dort bilesenli) sergiledigi sOylenebilir. Ayrica 6zdeger istatistik degerleri incelendiginde, birinci faktoriin
6zdegerinin 9,718 olmasi ve ikinci faktoriin 6zdegerinden yaklasik sekiz kat fazla olmasi 6lcegin tek faktorlii dort
bilesenli bir yapiya sahip oldugunu géstermektedir. Olgegin biitiiniine iliskin hesaplanan Cronbach Alpha
giivenirlik katsayisi .956; dlcegin bilesenlerine iliskin Cronbach Alpha giivenirlik katsayilar ise sirasiyla .924;
.929; .834 ve .915 olarak hesaplanmistir. Bu baglamda da bilesenlerine ve 6l¢egin tamamina iliskin elde edilen
giivenirlik degerleri dlgegin LEGO robotik 6gretim uygulamalarinin ne derece kabul edildigini belirlemeye
yonelik gilivenilir bir veri toplama aract oldugunu gostermektedir. Pearson Momentler Carpimi Korelasyon
katsayilar1 hesaplanarak Olgek bilesenlerinin kendi arasinda ve Olgegin toplam puantyla olan iligkileri
incelendiginde, bilesenlerin kendi aralarinda ve 6l¢egin toplam puaniyla olumlu yonde anlaml iligki gosterdigi
acikca goriilmektedir.

Arastirmada agimlayici faktor analizinden sonra tespit edilen modelin denenmesi i¢in dogrulayici faktor analizi
gerceklestirilmigtir. Dogrulayici faktor analizi ile model veri uyumuna iligkin hesaplanan istatistiklerden RMSEA
(.086), NFI ve NNFI (.93), PNFI (.76), CFI (.94), GFI (.88), AGFI (.84), ki-kare/serbestlik derecesi (3.65) olarak
hesaplanmistir. Modele iliskin elde edilen iyilik uyum indekslerinden modelin gézlenen yapiya uygun oldugu
soylenebilir.

Agimlayici ve dogrulayici faktor analizi ¢alismalar: sonucunda LEGO robotik 6gretim uygulamalarimin kabulii
6lgeginin 16 maddeden olusan tek faktorlii dort bilesenli bir yapi sergiledigi sonucuna varilmistir. Teknoloji kabul
modeli bilesenleri dikkate alinarak O6lgek bilesenleri algilanan fayda, algilanan kullamim kolayligi, tutum ve
kullanima yonelik niyet olarak adlandirilmistir.

Teknoloji destekli 6gretim uygulamalarinin siniflarin ayrilmaz pargasi oldugu giiniimiiz egitim anlayiginda
LEGO robotik &gretim uygulamalartyla 6grenme 6gretme siirecine yon vermek kagiilmazdir. LEGO robotik
Ogretim uygulamalarinin ilkokuldan tiniversite diizeyine kadar egitimin her asamasinda ve her disiplin alaninda
islevsel olarak kullanilabilir olmasi nedeniyle bu uygulamalarin 6gretmenler tarafindan benimsenmesi ve
Ogretmenlerin bu uygulamalarla 6gretimi niteliklestirmesi beklenmektedir. Bu beklentinin gergeklesme durumuna
iligkin giivenilir bilgi elde etmek icin 6gretmen ya da &gretmen adaylarinin bu uygulamalar1 kabul etme
durumlarini Glgen bir veri toplama aracina ihtiyag duyulmaktadir. Dolayisiyla LEGO robotik 06gretim
uygulamalarinin kabulii 6l¢egiyle 6gretmen ya da 6gretmen adaylariin dgretim uygulamalarinda LEGO robotik
uygulamalar1 benimseme ve kullanma durumlarina iliskin bilgi edinilmesi kolaylasacaktir. Ayrica egitim
fakiltelerinde LEGO robotik 6gretim uygulamalariyla desteklenen dgretim siirecinin 6gretmen adaylarinin bu tiir
uygulamalar1 kabul ederek 6gretmenlik meslegine basladiklarinda bu tiir dgretim uygulamalara yer verme
durumlarina iliskin bilgi edinmek adina ve bu tiir bilimsel ¢aligmalari ger¢eklestirmede arastirmacilar tarafindan
gelistirilen 6lcek islevsel olarak kullanilabilir. Ayrica 6gretmen ya da 6gretmen adaylarinin LEGO robotik 6gretim
uygulamalarini kabul durumlarina dogrudan ya da dolayli etkisi oldugunu diisiiniilen degiskenler kapsaminda
iiretilen yapisal modeller test edilebilir. Ayrica bu Olgek Ogrenci merkezli egitim anlayisiyla LEGO
uygulamalariyla robot tasarlamalari ve tasarladiklari robotu 6grenme amacl kullanmalar1 saglanan farkli egitim
seviyesindeki 6grenenlere de uyarlanabilir.

Tesekkiir ve Bilgilendirme

Bu ¢alisma Bartin Universitesi Bilimsel Arastirma Projeleri Koordinatérliigii tarafindan desteklenmistir.(Proje
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