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This study aimed to determine the effect of educational robotics applications,
integrated with collaborative learning and entrepreneurship, on middle school students’
achievement-oriented motivation. An explanatory-sequential mixed-methods design
was employed in the research. The study sample included 40 sixth-grade students
enrolled in a public middle school. The study opted for a single-group pretest-posttest
design for the quantitative stage, while the semi-structured interviews were conducted
to delve into qualitative insights. During the eight-week intervention, students received
educational robotics training. The students were administered the “Achievement-
Oriented Motivation Scale” before and after the training. The data obtained from the
scales were analyzed using paired samples t-test. As a result of this analysis, it was found
that the student’s achievement-oriented motivation increased significantly at a
statistical level following the intervention. It was also observed that students gradually
developed belief and enthusiasm toward overcoming challenges as a result of the
applications.
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Arastirma Makalesi

Bu calismanin amaci is birlikli 6grenme ve girisimcilikle entegre edilen egitsel robotik
uygulamalarinin ortaokul 6grencilerinin basari odakli motivasyonlari zerine etkisini
belirlemektir. Arastirmada aciklayici sirali karma yontem tasarimi kullanilmigtir.
Arastirmaya bir ortaokula kayitli 40 altinci sinif 6grencisi dahil edilmistir. Nicel asamada
tek grup ontest- sontest deseni secilmistir ve nitel gorisleri derinlemesine incelemek
icin yari yapilandiriimis gériisme yontemi kullanilmistir. Ogrencilere sekiz hafta siire ile
egitsel robotik egitimi verilmistir. Bu egitimin Oncesinde ve sonrasinda 6grencilere
“Basari Odakli Motivasyon Olgegi” uygulatiimistir. Olgekten elde edilen veriler “Bagimli
orneklem t-testi” ile analiz edilmistir. Bu arastirmanin sonucunda 6grencilerin basari
odakh motivasyonlarinin istatistiksel olarak anlamli diizeyde arttigi bulunmustur.
Ogrencilerle yapilan goériismeler sonucunda ise &grencilerin basarmaya karsi
motivasyonlarinin arttigi, basarabileceklerine dair inang ve heveslerinin zamanla gelistigi
tespit edilmistir.
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Introduction

As technology drives significant transformations across all spheres of life and impacts every domain,
its integration into various fields, including education, has become evident (Davies and West, 2014). These
transformations have facilitated the integration of technology into education and have led to the
development of this integration through the use of different approaches, models, and materials (Georgina
and Olson, 2008). Educational robotics applications emerge as a notable approach to integrating
technology into educational practices. The origins of educational robotics trace back to the 1960s and
1970s, when the role of robotics in education began to surface through the use of the Logo programming
language, particularly in educational contexts for young students. This educational paradigm laid the
groundwork for what is now recognized as “Educational Robotics,” becoming a pivotal component of
school curricula worldwide (Patino-Escarcina et al., 2021). In recent years, robotics has garnered increased
attention in pedagogical circles, encompassing the design of programmable, controllable robots and the
utilization of sensors, motors, and other technological components (Rogers et al., 2010). Educational
robotics, within this context, refers to a specialized area of robotics dedicated to incorporating robotic
tools into educational environments to achieve educational objectives (Mikropoulos and Bellou, 2013). In
this respect, various educational robotics kits, software, and programming platforms are employed for
educational purposes (Pozzi et al., 2021).

Educational robotics endeavors to enhance STEM skills (Eguchi and Uribe, 2017), cultivate 21st-
century proficiencies such as critical thinking, creativity, innovation, and problem-solving (Aris and Orcos,
2019; Adams et al., 2010), foster leadership, teamwork, and social skills (loannou and Makridou, 2018),
and boost individuals’ self-confidence and motivation (Piedade, 2020). Numerous educational robotics
applications aligned with these objectives have been observed to strengthen students’ cognitive abilities
such as problem-solving (Gratani et al., 2021), creativity (Gubenko et al., 2021; Eteokleous, 2018; Zhang
and Zhu, 2022), critical thinking (loannou and Makridou, 2018), and computational thinking (Valls Pou et
al.,, 2022). Additionally, it has been noted that students perceive educational robotics applications as
enjoyable, thus fostering increased enthusiasm and motivation for learning and technology utilization
(Aris and Orcos, 2019; Chin, 2014; Kahndlhofer and Steinbauer, 2016). Furthermore, it has been revealed
that educational robotics applications contribute to the positive development of students’ self-confidence
and self-efficacy (Piedade, 2020). In all of these studies highlighting the positive outcomes of educational
robotics, it is suggested that educational robotics should be more thoroughly integrated into education.
It is crucial to develop curricula that contain educational robotics content, to provide education on
educational robotics throughout the schools, and to introduce students to educational robotics (Yang et
al., 2020; Papadakis et al., 2021; Rani et al., 2023).

Problem State

It has been observed that educational robotics primarily focuses on the cognitive development of
individuals, such as problem-solving, algorithmic thinking, and creativity. Given the importance of
cognitive skills development in the context of 21st-century goals, studies emphasizing the enhancement
of these skills through educational robotics are quite common. However, it is essential not to overlook
affective skills alongside cognitive skills, as they significantly influence individuals’ development (Braun et
al., 2020; Demirtas, 2018). Among these affective skills, motivation holds a prominent position.
Motivation is a concept encountered in various fields such as psychology, education, and project
management (Deci et al.,, 1991). In the fields of educational sciences and psychology, motivation is
frequently classified into distinct types. Among these, intrinsic motivation and extrinsic motivation are
commonly identified as two main categories. Intrinsic motivation refers to engaging in an activity as a
response to inherent needs such as satisfaction and meaningfulness, i.e., having personal value for the
student (Teppo et al.,, 2021). In contrast, in extrinsic motivation, an individual's behavior is more
dependent on the value of external factors that enhance the level of interest in the subject. Intrinsic
motivation is guided by internal innate needs such as internal interest, pleasure, and curiosity (Ryan and
Deci, 2000). Another type of motivation that plays a critical role for individuals is achievement-oriented
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motivation. Achievement-oriented motivation generally focuses on the desire to achieve (Steinmayr et
al., 2019).

Achievement-oriented motivation strengthens individuals’ focus on the desire to achieve rather than
the fear of failure. Additionally, it is a type of motivation that assists individuals in exerting effort and
striving to improve themselves to reach their goals (Ergin and Karatas, 2018). According to a study
conducted by Hsieh (2011), achievement-oriented motivation comprises two main components: the need
for achievement and the need for commitment. This motivation contributes to individuals’ sense of self-
improvement and accomplishment (Ergin and Karatas, 2018). Several studies in the literature argue that
success is not solely dependent on cognitive functions but also on motivation, which is considered one of
the most influential factors in achieving success (Steinmayr et al., 2019; Gupta and Milli, 2017; Tella,
2007). Therefore, the incorporation of instructional approaches and tools targeted at enhancing students’
motivation within the educational framework is widely acknowledged as essential (Rau, 2008).

Literature underscores the significant role of technology in improving students’ motivation towards
academic success. As emphasized by Rau (2008), the integration of computer technology into classroom
instruction is becoming increasingly prevalent, driven by the desire to enhance student motivation and
improve instructional efficiency. According to findings from a meta-analysis conducted by Batdi and Talan
(2019), augmented reality applications were found to consistently enhance students’ motivational levels.
Tokiwa et al. (2009) noted a prevalent student preference for Web 2.0 tools, attributing this choice to the
tools’ ability to enhance interactivity within distance learning contexts. Using their research, Autio (2011)
concluded that technology-integrated education fosters student motivation in Finland. Similarly, Batson
and Feinberg’s (2006) study revealed that both e-learning games and computer games contribute to
heightening student motivation in the learning process.

It is evident that the integration of technological tools into education serves as an effective means to
enhance students’ motivation. In this context, it is believed that educational robotics applications can also
improve students’ achievement-oriented motivation. There are research findings supporting the notion
that educational robotics applications enhance students’ motivation (Anwar et al., 2019; Daher, 2022;
Talan, 2020). Cam and Kiyici (2022) revealed that robotics-assisted programming education enhanced
students' motivation, whereas programming education without robotics support did not lead to increased
motivation among students. Similarly, Selguk et al. (2024) conducted a comparable study; however, their
findings indicated that students' motivation did not increase but rather decreased following robotics
applications. These studies commonly utilized the engineering design process in educational robotics
training. In addition to this process, approaches such as constructivist learning, project-based learning,
problem-based learning, scenario-based learning, and competition-based approaches have been
highlighted (Altin and Pedaste, 2013; Sartatzemi et al., 2005; Karahoca et al., 2011; Stein, 2004). On the
other hand, studies focusing on “collaborative learning” and entrepreneurship-based educational robotics
applications are relatively rare. The “collaborative learning” approach is also emerging as an alternative
for the integration of educational robotics into pedagogical processes (Denis and Hubert, 2001). The
fundamental characteristic of this approach is the use of educational robotics as a tool for the
development of students’ teamwork and collaboration skills (Demetroulis et al., 2023). In other words,
students have the opportunity to develop group work, collaboration, and social skills by using educational
robotics tools. This approach also focuses on determining leadership within the group and distributing
tasks accordingly (Altin and Pedaste, 2013). By taking responsibility, students become aware of their
responsibilities. Additionally, there is supporting evidence from various studies suggesting that the
collaborative learning approach contributes to the enhancement of students’ motivation (Garcia and
Martinez, 2017; Lee and Kim, 2020; Smith et al., 2018).

Chuang (2014) has demonstrated that technology-supported collaborative learning environments
enhance individuals’ motivation. Considering these research findings, it is believed that the adoption of
collaborative learning approaches in educational robotics applications will contribute to the development
of students’ achievement-oriented motivation in the relevant field. It has been shown that
entrepreneurship is one of the skills associated with motivation and collaborative learning (Antonaci et
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al., 2015). Entrepreneurship fosters individuals’ ability to collaborate, and entrepreneurial individuals
exhibit a high level of achievement-oriented motivation (Costin et al., 2018). Studies have indicated that
the collaborative learning approach preferred in educational robotics can also be effective in enhancing
students’ entrepreneurial skills, in addition to their social skills (Martins et al., 2016; Kirch et al., 2019;
Johansen and Schanke, 2013). The reason for this is that entrepreneurial skills encompass development
areas based on collaboration, such as social skills and group work (Li and Wu, 2019; Meral and Altun-
Yalgin, 2022). In light of these findings, it is expected that designing and implementing activities
integrating both collaborative learning and entrepreneurship will contribute to innovation in relevant
literature and act as a tool for leveraging educational robotics in the development of collaboration,
motivation, and entrepreneurship in schools.

In recent years, the integration of entrepreneurial skills with educational robotics has gained
importance (Polat and Basarmak, 2023). In the context of entrepreneurship, adapting to new technologies
is considered one of the core skills (Lepuschitz et al., 2018). Therefore, individuals can develop their
entrepreneurial aspects by utilizing educational robotics, which emerges as an alternative to the reflection
of technology in education. The importance of integrating educational robotics with entrepreneurial skills
is recommended in studies (Aris and Orcos, 2019; Polat and Basarmak, 2023). However, experimental
studies implementing these recommendations are still very limited. Thus, demonstrating the effects of
educational robotics integrated with entrepreneurial skills on students is considered to shed light on this
field. Additionally, the Ministry of National Education included digital competencies and entrepreneurial
skills among the core competencies in its 2018 curriculum. The general framework of the “Century of
Turkey Educational Model,” launched as a pilot in 2024, also emphasizes technology literacy,
entrepreneurship, and collaborative learning skills. Furthermore, sub-themes related to robotic coding
are included in competitions organized by the MoNE (Ministry of National Education) such as TUBITAK,
TEKNOFEST, and the Successful Practices Exhibition. Therefore, it is evident that educational policies
encourage the fields of entrepreneurship and robotic coding. Consequently, conducting educational
robotics and entrepreneurship activities in schools and carrying out scientific studies on these applications
are considered important. Further, systematic reviews on educational robotics reveal that Lego
Mindstorms, Arduino, BeeBot, Python, and Scratch are used most often in relevant research endeavors
(Fetin and Demircan, 2020; Souza et al., 2018). Despite the widespread preference for these platforms
and sets, the existence of alternative platforms and approaches has been recognized as a significant area
that deserves further exploration. Accordingly, the inclusion of the “Fischer Technik” set and the “Robo
Pro” software, which has received limited attention in studies, will contribute to the field. The “Fischer
Technik” set and the “Robo Pro” interface used for programming are designed to be simple, clear, and
user-friendly without incorporating complex programming languages. This approach is expected to enable
students at all proficiency levels to engage in coding relatively easily, fostering a sense of achievement
and enhancing their learning motivation. In this framework, the objective of this study is to examine
whether providing middle school students with robotics coding education that integrates entrepreneurial
and collaborative methodologies contributes to fostering achievement-oriented motivation. According to
this objective, the research aims to investigate the impact of collaborative and entrepreneurship-
supported educational robotics applications on middle school students’ achievement-oriented
motivation, and seeks answers to the following questions:

1. Do entrepreneurship-supported educational robotics applications have a significant impact on
middle school students’ achievement-oriented motivation?

2. Do entrepreneurship-supported educational robotics applications have a significant effect on the
sub-dimensions of middle school students’ achievement-oriented motivation?

3. How do students view entrepreneurship-supported educational robotics applications from the
perspective of their achievement-oriented motivations?
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Method

Research design

In this study, an explanatory mixed-methods approach was preferred. Explanatory mixed-methods
involve collecting quantitative data primarily, followed by the collection of qualitative data to better
explain the quantitative findings (Tashakkori and Creswell, 2007; Bowen et al., 2017). The reason for
choosing the explanatory mixed-method in this research is to delve deeper into the research questions
and enrich the data, thereby enhancing the reliability of the study (Creswell, 2003; Ivankova et al., 2006).
In the quantitative phase of the study, one of the experimental designs, the single-group pretest-posttest
model, was implemented. In the single-group pretest-posttest model, a single group is subjected to an
independent variable, and measurements are taken before and after the application of the independent
variable (Marsden and Torgerson, 2012). The effect of the independent variable in this model is assessed
by considering the difference between the pretest and posttest (Meyer et al., 2019). In the qualitative
phase of the study, semi-structured interviews consisting of open-ended questions prepared by the
researchers were conducted. Through these interviews, researchers have the opportunity to obtain data
containing participants’ expressions regarding the perceived situations or events (Patton, 2014).

Participants

The population of the study includes middle school students, with the sample consisting of 40 sixth-
grade students attending a middle school affiliated with the Erzincan Provincial Directorate of National
Education. In this research, a non-probabilistic sampling method, namely convenience sampling, was
employed. Convenience sampling was selected due to its practicality criteria such as geographical
proximity and ease of access (Etikan et al., 2016).

Table 1
The demographic characteristics of the sample
N Grade
Experimental group Pre-test 40 6th grade
Post-test 40 6th grade

Implementation process

The “Achievement-Oriented Motivation Scale” was administered to the experimental cohort before
the commencement of the experimental intervention. Subsequently, a structured curriculum involving
collaborative learning and entrepreneurship-centered robotics coding education was delivered to the
students over 8 weeks, with each session spanning 4 hours per week. The relevant training has been
structured as an extracurricular course activity. Post-educational intervention, the “Achievement-
Oriented Motivation Scale” was readministered to the entirety of the experimental group. Following this
guantitative assessment, semi-structured interviews were conducted with a cohort of 14 students to
elucidate their subjective perceptions concerning their achievement-oriented motivations. These
students have been selected based on their volunteering status. A detailed description of the
experimental intervention process is provided below. For this study, ethical approval was obtained
(Erzincan Binali Yildirnm University Ethics Committee for Educational Sciences and Human Research,
29/12/2023, 14/08).

The process of experimental intervention

Entrepreneurship and collaborative learning-based robotics coding education was planned for 8
weeks, with each session lasting 4 hours per week. Students were divided into groups of five. During the
first week, students were introduced to the “Fischer Technik” Lego set and the corresponding software
interface, “Robo Pro.” The activities were designed to target sub-dimensions of the Engineering Design
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Process (EDP) and entrepreneurship skills. Activities such as traffic lights, merry-go-round, automatic
doors, barrier gates, refrigerators, washing machines, sensor-operated hand dryers, and sensor-operated
stair lighting were conducted by three expert researchers. The related activities are arranged in a
sequence that progresses from the simplest to the most challenging. The development of the application
steps for these activities drew from the E-STEM (Entrepreneurship-based STEM Application Steps)
developed by Meral and Altun Yalgin (2022), G-FeTeMM (Entrepreneurial STEM Project Development
Process) developed by Deveci (2019), and entrepreneurship sub-dimensions outlined in the study by
Ozcan (2019). Additionally, educational robotics integration based on a collaborative learning approach
as presented in the study by Altin and Pedaste (2013) was adopted. The foundation of the collaborative
learning approach in educational robotics lies in students working together as a team to accomplish
shared goals (Demetroulis, et al., 2023). Moreover, task allocation within the group and the development
of dynamic and strategic skills are inherent characteristics of this approach (Altin and Pedaste, 2013). The
implementation steps for the designed activities are detailed below:

e Introduction of the “Fischer Technik” Lego set and the “Robo Pro” software to the students
e Formation of groups with a different leader each week

e Provision of a general problem scenario to the students and their investigation of this problem
scenario

e Drawing of prototypes related to the problem scenario by each student
e Construction of the chosen prototype model using Legos

e Writing of appropriate code

e Delivery of presentations showcasing the original designs

Each week, a different student within the cohort undertook the role of group leader. The group leader
delineated the responsibilities of each group member and facilitated task allocation accordingly.
Furthermore, the appointed group leader assigned different problem scenarios to the students involved
in the relevant activity, ensuring that the respective codes were composed by their peers. The problem
scenario for which the group leader was responsible was provided by the observing expert. These experts
refrained from directly intervening in the process, instead offering guidance when necessary. After the
8th week, each group presented their original designs crafted with Legos and engaged in an exchange of
ideas with the entire class environment. By the end of the 8th week, students had completed their original
designs. This timeline was due to the initial time required to familiarize themselves with the software
interface and the relevant LEGO components. Before the 8th week, the instructor provided the main
themes for the designs. However, the designs produced at the end of the 8th week were entirely the
students’ original creations. Figure 1 presents the activity plan for the first week.
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Figure 1

The activity plan for the first week
The Implementation Guide Iam coding atraffic light
Duration 2 hours

Outcomes Related to Robotics Coding

Students will be able to recognize the interface of the Robo
Pro software.

Students will be able to identify necessary materials such as
USB and interfaces.

Students will be able to build LEGO components for a traffic
light.

Students will be ableto write codes for tuming the light on and
off in Robo Pro software.

Students will be able to write different codes for various
problem scenarios.

Students will be able to write loop codes in Robo Pro software.

Required Materials

Fischer Technik LEGO Set
USB cable

Interface

Connection cables
Computer

Outcomes Related to Entrepreneurship

Self-Confidence: Students will be able to support themselves
in solving the defined problem.

Perception of Innovation and Creativity: Students will be
able to generate ideas to produce different solutions.
Leadership and Tendency to Stand Out: Students will be
able to make decisions within the group and share those
decisions with group members.

Leadership and Tendency to Stand Out: Students will be
able to present and explain their work and the products they
have created.

Social Skills and Teamwork: Students will be able to work
harmoniously within the group and communicate effectively
with group members.

Risk-taking: Expressing views and taking risks whether other
group members will respect or accept their ideas.

Process Stages

Instructor’s Guide

An Instructor/ a teacher:;

gives students a general problem related to traffic light design
and asks them to research the problem for 1 day,

forms student groups consisting of 3 members each,

requests that students generate solution ideas for the problem
identified by the leaders of the groups,

asks each group to sketch a common prototype design on
paper,

introduces the “Fischer Technik™ LEGO set and the “Robo
Pro™ interface to the students,

requests that the design be built using LEGO bricks and the
relevant codes be written (after the Robo Pro interface is
introduced, sudents create their problem scenarios and write
their codes, with no intervention during each step),

chooses a group leader for each activity and then asks each
group’s leader to share what they did at each step and their
unique designs after the activity (Presentations can be 10
minutes long).

Process Stages

Learner’s Guide

Alearner/a sudent

investigates the assigned problem state for 1 day,

defines a problem with specific boundaries (e g., designing a
traffic light that blinks at specific intervals),

discusses ideas within the 3-person groups to agree on a
common design,

draws the design on paper by the group,

creates a model using LEGO bricks and writes the relevant
codes,

for each activity. the leader chosen for that week shares with
the class what was done a each step of the research process
and the unique designs after the activity.

The relationship between the stages of the robotics education and the sub-dimensions of

entrepreneurship:
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Self-confidence: Each student took turns writing different codes for various problem scenarios. They
fulfilled the responsibilities assigned by the group leader. They attempted to solve the problems they
encountered themselves. It was observed that students’ efforts to solve problems on their own and their
perseverance in doing so increased their self-confidence (Fitriani et al., 2020).

Perception of innovation and creativity: Students created different problem scenarios themselves and
wrote various codes to solve these problems. They addressed deficiencies and technical issues while
constructing models. Additionally, they developed original designs in the final stage. According to Barak
and Goffer (2002), original design and problem-solving skills also enhance the perception of innovation
and creativity.

Social skills and teamwork: Throughout the eight weeks, students collaborated in groups, working
cooperatively and assisting one another. They endeavoured to establish a constructive communication
environment within the group and devised plans to achieve their goals for a common purpose.

Leadership and the tendency to stand out: In each activity, one student assumed the leadership role.
Leaders delegated tasks to their peers and facilitated task distribution among the entire group. They
collaborated with other group members to develop the overall plan for the work process. Leaders were
held responsible for time management, model construction, and writing different codes.

Risk-taking: Despite objections from peers, students were encouraged to voice their ideas within the
group. They were encouraged not to hesitate to make mistakes. As a result, students were encouraged to
try out their solutions even if they didn't work or solve the problem. The stages of the implementation
process are presented in Figure 2.

Figure 2
The stages of the implementation process

Experimental .

. group Experimental
Eight weeks of = group

robotics coding Post-test

Experimental

group
Pre-test Qualitative data

collection

activities focused Achievement-

on enfrepreneurship oriented :

and collaboration motivation scale Semi-structured
mterviews

Achievement-
oriented
motivation scale

Data collection tools

Students’ achievement-oriented motivation was assessed using the “Achievement-oriented
Motivation Scale” developed by Semerci (2010). This scale consists of four sub-dimensions: external
effect, internal effect, goal magnification, and self-awareness. The reliability of the scale, assessed using
Cronbach’s alpha coefficient, was found to be 0.89. It comprises 35 items, utilizing a 5-point Likert-type
format ranging from “Strongly Disagree” to “Strongly Agree.” Higher scores on the scale correspond to
greater levels of motivation. The Cronbach’s alpha coefficients for the scale’s sub-dimensions are as
follows: external effect (0.80), internal effect (0.76), goal magnification (0.75), and self-awareness (0.67).
Although the scale was initially developed for university students, it has since been used in studies
involving middle school students (Sahin and Bircan, 2023). The qualitative data were collected using a
semi-structured interview with five open-ended questions aimed at elucidating students’ motivations for
success.

Data analysis

Firstly, the normality of the data was tested using the Shapiro-Wilk test for quantitative variables. The
paired sample t-test was used to examine mean differences and significance levels between pre- and post-
tests in data sets with normal distributions. The analysis was conducted separately for both the overall
scale and its sub-dimensions. The content analysis technique was employed to analyze the qualitative
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data. Content analysis is a method aimed at summarizing a phenomenon and obtaining a comprehensive
description of it, creating concepts or categories that explain the phenomenon post-analysis (Mayring,
2015). Content analysis allows researchers to analyze data in an intuitive, sensitive, and interpretive
manner (Hsieh and Shannon, 2005).

Based on the “Achievement-oriented motivation” scale, normality was tested for the quantitative
data. Shapiro-Wilk results relevant to this study are shown in Table 2.

Table 2
The normality test results for the quantitative data
Scale N Shapiro-Wilk
Achievement-oriented motivation Pre-test 40 .832

Post-test 40 .533

Table 2 presents the results of the normality test conducted on the Achievement-Oriented Motivation
Scale’s pre-test and post-test scores. As the sample size is less than 50, the Shapiro-Wilk test was used to
determine the normality of the data (Shapiro and Wilk, 1965). The significance value for both pre-test and
post-test data is greater than 0.05, indicating a normal distribution (Razali and Wah, 2011).

Validity and reliability

Necessary information was provided to the students to ensure careful completion of the scale for the
validity of the quantitative part of the study. The application duration was not excessively prolonged to
minimize subject attrition and maturation effects. By incorporating both quantitative and qualitative data,
richer data were obtained, aiming to enhance the external validity of the study. Moreover, McMillan and
Schumacher (2010) suggest that the utilization of mixed methods is an effective factor in enhancing the
validity of the research by compensating for potential weaknesses that may arise from using a single
method alone. Additionally, validity and reliability analysis of the scale, which is valid and reliable, were
conducted through Cronbach’s alpha reliability analysis for this study. The Cronbach’s Alpha values
obtained for this study were 0.906 for the pre-test and 0.877 for the post-test of the “Achievement-
oriented Motivation” scale. A Cronbach’s alpha value greater than 0.70 indicates the reliability of the scale
(Taber, 2018). In terms of the validity of the qualitative aspect of the research, students must provide
honest responses (Rose and Johnson, 2020). Therefore, students were reassured, and communication was
established with them at the beginning of the study. The research process was conducted jointly by three
experts, ensuring expert control. During the coding of qualitative data, codes, and categories were
confirmed by both experts and participants using direct quotes. The reliability of the qualitative data was
calculated using the formula suggested by Miles and Huberman (2014) (Reliability = Agreement /
Agreement + Disagreement). The agreement between codes and categories independently created by
two different researchers in the field was determined according to this formula. The reliability coefficient
calculated in this way was found to be 89%. As this value is higher than 70%, the analysis of qualitative
data was considered reliable (Miles and Huberman, 2014).

Findings

Both quantitative and qualitative data obtained during the study were thoroughly analysed. The paired
samples t-test was utilized to analyse the quantitative data, while the content analysis technique was
employed for the qualitative data.

Findings of the quantitative data

The findings from the quantitative data are presented below using tables.
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Table 3
The results of the paired samples t-test for the quantitative data
Scale N X Sd t P Cohen’s d

Achievement- Pre- test 40 3.332 .563 31.972

oriented

motivation 000 123

Post- test 40 4.230 .418 63.993
* p<0,05

Table 3 presents the results of the paired samples t-test for the scores of the Achievement-Oriented
Motivation Scale. The arithmetic mean of the post-test scores of the Achievement-Oriented Motivation
Scale (x=3.701) is higher than that of the pre-test scores (x=2.883). Furthermore, the p-value is less than
0.05, indicating a significant increase in favour of the post-test. The Cohen’s d effect size further supports
this finding.

Table 4
The paired samples t-test results for the sub-dimensions of the scale
Sub-dimension Measurement N X Sd t p Cohen’s d
External effect Pre-test 40 3.367 .863 24.660
.000 -1.07
Post-test 40 4.245 .564 47.539
Internal effect Pre-test 40 3.218 .594  34.255
.000 -1.42
Post-test 40 4.225 .64 57.534
Goal magnification  Pre-test 40 3.239 .854 23.980 -1.11
.000
Post-test 40 4.225 .502 53.219
Self-awareness Pre-test 40 3.237 .757 27.037
.000 -93
Post-test 40 4.262 .748 36.001
* p<0,05

There is a significant difference in favour of the post-test for all sub-dimensions of the scale (p<0,05).
It is also evident from the Cohen’s d values that the effect size is large. These sub-dimensions include
external effect, internal effect, goal magnification, and self-awareness.

Findings of the qualitative data

Content analysis was used to analyse the qualitative data, and Tables 5, 6, 7, 8, and 9 present the
frequency and percentage values.

Table 5
Opinions on the question “What do you think about self-confidence in performing robotic applications?”
Category Code Frequency (f) Percentage (%)
High self-confidence Self-efficacy 10 40
Enjoyment 6 24
Teamwork 5 20
Happiness 2 8
Low self-confidence Difficulty 2 8
Total 25 100
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In Table 5, responses to the question “What do you think about self-confidence in performing robotic
applications?” are categorized as “high self-confidence” and “low self-confidence”. Under the “high self-
confidence” category, the code with the highest frequency is “self-efficacy” (f=10). Many students
mentioned gaining high self-confidence in robotic education. They expressed completing activities,
overcoming difficulties, and thus having high confidence in their ability to succeed. Following this is the
“enjoyment” code (f=6). Some students (f=6) mentioned starting to enjoy as they saw themselves as
capable of doing what they initially couldn't. Some students (f=5) expressed high self-confidence when
they succeeded through teamwork. Two students mentioned initially lacking confidence but gradually
gaining confidence as they completed activities and weeks passed, resulting in them feeling happier. The
“difficulty” code under the “low self-confidence” category is related to their decreasing confidence as the
activities became more challenging.

S1: “Our desire and confidence level increase every day as we see ourselves succeeding.”

S2: “In the initial stages, | encountered challenges in execution. However, upon witnessing my
capability to accomplish the task subsequently, | began to derive pleasure from the process.”

Table 6
Opinions on the question “What do you think about the sense of achievement in robotics activities? Can
you explain?”

Category Code Frequency(F) Percentage
(%)

High sense of achievement Gradual increase 13 45
Encountering new 9 31
situations
Trials on the model 5 17
Permanence 1 3

Low sense of achievement Lack of knowledge 1 3

Total 29 100

In Table 6, responses to the question “What do you think about the sense of achievement in robotics
activities? Can you explain?” are categorized as “high sense of achievement” and “low sense of
achievement.” Under the “high sense of achievement” category, the code with the highest frequency is
“gradual increase” (f=13). Many students believe that their sense of achievement increases over time with
robotics education. Additionally, some students (f=9) mentioned feeling a stronger sense of achievement
when encountering new situations or, in other words, facing new problems. Furthermore, some students
(f=5) stated that they feel closer to a sense of achievement by dealing with models for long periods,
repeatedly assembling and disassembling them, and changing their positions. One student argued that
robotics education provides permanence and allows them to remember the information, using it to
develop new models in the following weeks. The code “lack of knowledge” (f=1) under the “low sense of
achievement” category indicates that students’ sense of achievement was low in the initial weeks due to
lack of knowledge.

$3: “Mly sense of achievement increased over time. This is because | achieved better results over time.”

S4: “Working on the models, assembling and disassembling them repeatedly increased my sense of
achievement.”
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Table 7
Opinions on the question “Did seeing students succeed in robotic activities encourage you? Can you
explain?”

Category Code Frequency(F) Percentage (%)
Affective Motivation 8 19
Happiness 8 19
Collaboration 7 17
Desire for creation 6 14
Desire for problem-solving 4 10
Career ambition 3 7
Psychomotor Hand skill 4 10
Tool repair 2 5
Total 42 100

According to Table 7, responses to the question “Did seeing students succeed in robotic activities
encourage you? Can you explain?” have been categorized as “affective” and “psychomotor.” In the
“affective” category, the code with the highest frequency (f=8) is “motivation” and “happiness.” Students
expressed that as they saw themselves achieving things and solving problems, their motivation increased,
they became happy and thus gained courage. Furthermore, the students were allowed to motivate each
other better by exchanging ideas with their teams (f=7), thereby increasing their courage. Some students
expressed a desire to produce more products through models (f=6), and as they succeeded in problem-
solving (f=4), they felt more motivated, which encouraged them. Three students mentioned considering
a career or profession in this field in the future and stated that their courage increased in this direction.
In the “psychomotor” category, some students (f=4) mentioned that robotic activities encouraged them
by improving their hand skills (f=4) and repairing faulty parts (f=2).

S5: “Repairing faulty equipment with robotic activities provided me with support and encouragement.”

S6: “The robotics coding education encouraged me as | aspire to pursue a career in this field in the
future.”

Table 8

Opinions on the question “What do you think about being in the group that finishes the robotic activities
first?”

Category Code Frequency(F) Percentage (%)
Positive Motivation 8 28
Indicator of diligence 6 21
Proficiency in the field 6 21
Indicator of determination 5 17
Time management 1 3
Insignificant Making mistakes 2 7
Competition 1 3
Total 29 100

In Table 8, responses to the question “What do you think about being in the group that finishes the
robotic activities first?” have been categorized under “positive” and “insignificant” categories. In the
“positive” category, the code with the highest frequency (f=8) is “motivation.” These students believe that
being the first group to finish the activities is a motivating factor for them. Additionally, some other
students consider being the first group to finish as an indicator of diligence (f=6), proficiency in the field
(f=6), and determination (f=5). According to one student, it demonstrates good time management since
tasks can be accomplished within a limited amount of time. The “insignificant” category expresses that
being the first group to finish is not significant. Two students mentioned that finishing quickly may
increase the likelihood of making mistakes. One student expressed concern that racing against time would
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make robotics education more about competition rather than learning, potentially detracting from the
primary goal.

S7: “I would like to be in the group that finishes first because completing tasks quickly motivates me
and demonstrates my diligence and determination.”

$8: “Being the first to finish isn't always crucial because there's also the possibility of making mistakes.”

Table 9
Opinions on the question “What do you think about being the sought-after person in robotic education
studies?”

Category Code Frequency(F) Percentage (%)
Positive Indicator of excellence 10 19
Indicator of perseverance 9 17
Indicator of knowledgeability 9 17
Indicator of diligence 9 17
Indicator of success 8 15
Motivation 4 7
Indicator of supporting the group 2 4
Negative Pressure 1 2
Incorrect task distribution 1 2
Total 54 100

In Table 9, responses to the question “What do you think about being the sought-after person in
robotic education studies?” have been categorized under “positive” and “negative” categories. The code
with the highest frequency in the “positive” category is “indicator of excellence.” Most students (f=10)
believe that being sought-after in robotics education demonstrates their excellence in coding and group
work. Additionally, they expressed that being the sought-after person indicates their perseverance (f=9),
knowledgeability (f=9), diligence (f=9), and success (f=8) in robotic education. Some students (f=4) also
mentioned that being sought after motivates the group and signifies that they are supportive group
members(f=2). The codes belonging to the “negative” category are “pressure” (f=1) and “incorrect task
distribution” (f=1). One student expressing views related to this category believes that being the sought-
after person would create pressure on them. Furthermore, many tasks might fall on the sought-after
person, indicating that fair task distribution might not be ensured.

59: “Being the sought-after person in the group shows that | am someone who supports the group,
motivates others, and fulfils tasks within the group.”

”

510: “It demonstrates that | am proficient in group work, and | believe this will increase my motivation.
Conclusion & Discussion

This research aimed to investigate how educational robotics applications, which are grounded in the
collaborative learning approach and incorporate dimensions of entrepreneurship, influence the
achievement-oriented motivation of middle school students. Quantitative analysis revealed a statistically
significant increase in students’ achievement-oriented motivation scale across all sub-dimensions in the
post-test phase. Additionally, the qualitative data demonstrated that eight weeks of educational robotics
had a positive impact on students’ achievement-oriented motivation. Consequently, these findings
suggest that educational robotics improve middle school students’ achievement-oriented motivation.

Numerous research findings indicate that educational robotics can enhance students’ motivation.
Cejka et al. (2006) investigated kindergarten teachers' attitudes towards Lego Mindstorms-supported
robotics activities. According to the findings, participants highly valued these activities and demonstrated
a positive attitude and motivation towards their implementation. Chin et al. (2014) developed an
educational robot-based learning system that combines multimedia objects with educational robots to
provide engaging instruction. According to the results of this study, this proposed system improved
students’ motivation and interest in learning. Aris and Orcos (2019) investigated the impact of educational
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robotics on the motivation of middle school teachers and students. Students and teachers both showed
an increase in motivation towards educational robotics. Besides, it was noted by teachers and students
that educational robotics enhanced students’ scientific curiosity and interest, strengthened their social
skills, and instilled a spirit of teamwork. Thus, the findings of this study are consistent with the literature.
Furthermore, the implementation of educational robotics based on a collaborative approach in this study
has gained an encouraging quality in terms of motivating students to acquire a team spirit. Wang and
Hwang (2012) demonstrated that collaborative learning enhances group and task commitment and
motivation. The qualitative findings of this study also indicate that students are motivated by teamwork,
enjoy collaborating within the group, and derive pleasure from it. Therefore, quantitative and qualitative
findings are congruent with each other.

Achievement-oriented motivation is based on sub-dimensions such as external effect, internal effect,
goal magnification, and self-awareness. According to the relevant study conducted by Semerci (2010), the
external effect pertains to factors outside the individual’s control that affect their motivation for success.
Examples include expanding one’s horizons with new knowledge and feeling valuable. The internal effect,
on the other hand, concerns the individual’s inner world, encompassing the desire to learn new things,
feeling obligated to complete tasks, dedication to group responsibilities, and enjoyment of work. Goal
magnification relates to the desire to be the first to finish or to excel. Self-awareness involves believing in
one’s ability to succeed, not being discouraged by failure, and understanding oneself.

Quantitative findings have shown significant differences between pre-and post-test scores in external
and internal effects. Additionally, students gain confidence, believe they can overcome challenges when
they see they can accomplish something, and attribute their success to repairing parts and making
changes while participating in robotic activities. Furthermore, students expressed happiness in
brainstorming and collaborating with their teams to find solutions. Also, they developed an interest in
learning new things and pursuing a career in this field. These findings demonstrate that students’
achievement-oriented motivation has improved with the collaborative learning approach-based robotic
coding education. Besides, integrating entrepreneurship into the implementation stages of education has
contributed to students’ achievement-oriented motivation. Entrepreneurial individuals are goal-oriented
and driven to achieve (Soomro and Shah, 2022). Students designed new products during the application
phase and presented them to their peers, which motivated them to create new codes and models. This
experience allowed students to derive satisfaction from encountering new situations and achieving
success through innovative problem-solving.

There were also significant improvements in the sub-dimensions “goal magnification” and “self-
awareness.” These improvements can be attributed to the qualitative findings from student statements
regarding goal magnification. Students often strove to achieve high goals, aiming to finish first or create
the best model. They indicated that being in the first group to finish usually motivated them. Additionally,
they mentioned that their hard work and dedication to teamwork, proficiency in robotic coding, and
effective time management were signs of their success. Research findings also suggest that goal setting,
facing challenges, and achieving success enhance student motivation (Zimmerman and Moylan, 2009).
Collaboration and achieving quality outcomes were valued more by some students than being the first to
complete a task. The collaborative approach behind their robotics education could explain this belief, as
it stresses fostering positive relationships within the group for effective task completion rather than
competing with others (Almajed et al., 2016).

Additionally, the findings from student perspectives revealed a severe desire among students to be
considered valuable members of their groups. At the core of these sentiments lies the belief that being a
sought-after member boosts their motivation and enhances their self-confidence. According to the
findings, being the desired member within the group emerges as a motivating factor and confidence
booster for students in fulfilling group tasks. Moreover, being sought after within the group is perceived
by students as an indication of their knowledge, perseverance, and success. Additionally, students view
themselves as supportive team members who excel in task execution, reinforcing their status as valuable
group contributors. Being the sought-after individual in group work serves as a motivating and confidence-
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building factor for students (Filgona et al., 2020). Furthermore, the weekly collaborative robotics coding
activities encourage students to adapt better to teamwork, fostering their desire to be diligent and
esteemed contributors within the group.

The significant development observed in “self-awareness” can be attributed to the impact of robotics
coding activities on individuals’ sense of achievement and self-assurance. In this regard, students have
expressed that engaging in teamwork has boosted their self-confidence, as they initially doubted their
abilities but gradually found pleasure in realizing they could accomplish tasks. As the weeks progressed,
some students found that learning robotics coding was less challenging than they initially thought. They
gained confidence and a sense of accomplishment as they gained knowledge in robotics coding. By
designing and creating models every week, students have heightened their feelings of accomplishment
and self-assurance. In this context, the integration of entrepreneurial application steps and a collaborative
approach in robotics coding education has proven to be an effective factor. Research conducted on
collaborative learning methods has demonstrated a considerable improvement in students’ self-
confidence through collaborative learning. Additionally, entrepreneurship education has been identified
as a practice that positively impacts self-confidence and a sense of achievement (Boldureanu et al., 2020;
Costin et al., 2022; Prahani et al., 2018). In this regard, the findings of this study are consistent with
relevant literature results. Furthermore, this study has revealed that conducting robotics coding activities
through a collaborative learning approach also supports students in motivation, feeling of
accomplishment, and self-confidence. In summary, the results of this study suggest that eight weeks of
collaborative learning integrated with entrepreneurship-based educational robotics applications
positively contribute to the development of achievement-oriented motivation among students, as they
collaborate within groups to complete activities, gain encouragement from the gradual progression of
activities, strengthen their self-confidence and feelings of accomplishment, strive to excel in group work,
and are motivated to be recognized as effective individuals within the group.

Limitations and suggestions for future studies

The present study exclusively employed a single-group pretest-posttest model. Adding control groups
and a larger sample size to the design would improve the validity so it could be replicated with a more
robust experimental design in the future. The results can be improved by conducting a comparative study
between the group that received educational robotics training and the group that did not receive such
training. The study found that educational robotics applications integrated with collaborative learning and
entrepreneurship contribute to the achievement-oriented motivation of middle school students. Future
researchers could explore the effects of educational robotics on various skills and variables related to
motivation. Additionally, utilizing qualitative research methods such as interviews and observations could
provide more detailed insights. Analysing qualitative data, for instance, can identify courses in which
educational robotics can influence student achievement. Another consideration is the high cost of the
“Fischer Technik” robotics kit used in this study, which may limit accessibility across different
socioeconomic levels. Therefore, conducting studies with lower-cost robotic tools could be beneficial. The
present study draws attention to the potential benefits of integrating educational robotics applications
that involve collaborative learning into classrooms. The findings suggest that such integration can foster
the development of students’ leadership, creativity, and entrepreneurial skills.
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Tiirkge Siirimui

Giris

Teknolojinin etkisi ile egitim alaninda koklu degisiklikler meydana gelmistir (Davies & West, 2014). Bu
degisiklikler teknolojinin egitime entegrasyonunu saglamis ve bu entegrasyonun farkli yaklasimlar,
modeller ve materyaller kullanilarak gelismesine onciliik etmistir (Georgina & Olson, 2008). Egitsel
robotik uygulamalari teknolojinin egitime entegre edilmesinde kullanilan araglardan birisi olarak 6nemli
bir rol oynamaktadir. Egitsel robotlarin tarihi 1960’ ve 1970’li yillarin baslarina kadar uzanmaktadir. Bu
sure zarfinda Logo programlama dilini kullanan geng 6grencilere ydnelik egitimlerde robotigin egitimdeki
rolU vurgulanmistir. Bu tir egitimler artik “egitsel robotik” olarak bilinen alanin temelini olusturmaktadir
ve diinya ¢capinda okul mifredatlarinin nemli bir pargasi haline gelmistir (Patino-Escarcina vd., 2021). Son
yillarda robotigin egitim alanindaki kullanimi giderek daha ¢ok 6nem kazanmistir. Robotik alani
programlanabilir ve kontrol edilebilir robotlarin tasarimini ve sensérlerin, motorlarin ve diger araglarin
kullanimini kapsamaktadir (Rogers vd., 2010). Egitsel robotik ise pedagojik amaclarla 6gretme ve 6grenme
sureglerine entegre edilen robotik uygulamalar olarak tanimlanabilmektedir (Mikropoulos & Bellou,
2013). Bu baglamda birgok egitsel robot seti, yazihmi ve programlama platformu egitim siirecinde ve
pedagojik amaglar dogrultusunda kullaniimaktadir (Pozzi vd., 2021).

Egitsel robotik vasitasiyla; STEM becerilerini artirmak (Eguchi & Uribe, 2017), elestirel disinme,
yaraticilik, inovasyon ve problem ¢ézme gibi 21. ylizyil becerilerini kazandirmak (Aris & Orcos, 2019;
Adams vd., 2010), liderlik, ekip calismasi ve sosyal becerilerini gelistirmek (loannou ve Makridou, 2018),
bireylerin 6z gliven ve motivasyonunu artirmak (Piedade, 2020) amaclanmaktadir. Bu dogrultuda
ylratalen bircok egitsel robotik uygulamalarinin 6grencilerin problem c¢6zme (Gratani vd., 2021),
yaraticilik (Eteokleous, 2018; Gubenko vd., 2021; Zhang & Zhu, 2022), elestirel diistinme (loannou ve
Makridou, 2018), bilgi islemsel diistinme (Valls Pou vd., 2022) gibi bilissel becerilerini destekledigi,
ogrencilerin egitsel robotik uygulamalari ile eglendikleri, 6grenmeye ve teknoloji kullanimina karsi tutum
ve motivasyonlarinin gelistigi gorilmustir (Aris & Orcos, 2019; Chin, 2014; Kahndlhofer & Steinbauer,
2016). Dahasi egitsel robotik uygulamalari ile 6grencilerin 6z giiven ve 6z yeterliliklerinin de olumlu yénde
gelistigi ortaya konmustur (Piedade vd., 2020). Egitsel robotigin olumlu sonuglarina iliskin tim bu
calismalarda egitsel robotigin egitime daha fazla entegre edilmesi, bu alanda igerige sahip olan derslerin
mufredatlarinin gelistirilmesi, okullarda egitsel robotigin 6gretiminin yayginlastiriimasi ve 6grencilere
egitsel robotiginin tanitilmasi gerektigi belirtiimektedir (Papadakis vd., 2021; Rani vd., 2023; Yang vd.,
2020).

Problem Durumu

Egitsel robotik ile bireylerin daha ¢ok problem ¢6zme, algoritmik diisinme, yaraticilik gibi bilissel
gelisimine odaklanildigi gérilmistir. 21. ylzyil hedefleri agisindan bilissel becerilerin gelisiminin dnemli
oldugundan egitsel robotik ile daha ¢ok bu becerilerin artiriimasina dayali ¢calismalarin gergeklestirilmesi
oldukga yaygindir. Ancak bireylerin gelisimini 6nemli 6lglide etkileyen bilissel becerilerin yani sira duyussal
becerilerin de goz ardi edilmemesi gerekmektedir (Braun vd., 2020; Demirtas, 2018). Bu duyussal
becerilerin basinda motivasyon gelmektedir. Motivasyon psikoloji, egitim, proje yonetimi gibi bircok
alanda karsimiza gikan bir kavramdir (Deci vd., 1991). Egitim bilimlerinde ve psikolojide motivasyon daha
cok alt basliklara bodlinerek tanimlanmaktadir. Bunlardan biri i¢gsel motivasyon; digeri ise dissal
motivasyondur. i¢gsel motivasyon, memnuniyet ve anlamlilikla, yani égrenci icin kisisel degere sahip
olmakila iliskili bir motivasyon tiri iken digsal motivasyonda bir 6grencinin davranisi; konunun ilgi diizeyini
artiran dis faktérlerin degerine daha ¢ok bagimlidir (Teppo vd.,2021). i¢sel motivasyon, icsel ilgi, zevk ve
merak gibi i¢sel dogustan ihtiyaglar tarafindan yonlendirilmeye yanit olarak bir seyler yapmayi ifade eder
(Ryan & Deci, 2000). Bireyler agisindan kritik bir rol oynayan diger bir motivasyon tiiri ise “basari odakl
motivasyondur”. Basari odakli motivasyon genel olarak basarma arzusuna odaklanilan bir motivasyon tiiri
olarak karsimiza c¢ikmaktadir (Steinmayr vd., 2019). Basari odakli motivasyon, bireyin basarisizlk
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korkusundan ziyade basariya ulasma arzusuna odaklanmasini giliglendirir. Ayrica bireyin kendisini
gelistirmesi ve hedeflerine ulagmasi icin gereken ¢aba ve gayreti gdstermesine yardimci olan bir
motivasyon tiridir (Ergin & Karatas, 2018). Hsieh (2011) tarafindan gergeklestirilen bir galismaya goére
basari odakli motivasyonun iki temel ana bileseninin basarma ihtiyaci ve baghlik gereksinimi oldugunu
ifade etmistir. Basari odakl motivasyon, kisinin kendisini gelistirmesi ve hedeflerine ulasmasi icin gereken
cabayi gostermesine, kisinin kendisini daha iyi hissetmesine katki saglamaktadir (Ergin & Karatas, 2018).
Literatlirde yer alan birgok ¢alisma basarinin yalnizca biligsel fonksiyonlara bagli olmadigini bunun yani
sira motivasyonun basariy1 en ¢ok etkileyen faktérlerden birisi oldugunu savunmaktadir (Gupta ve Milli,
2017; Steinmayr vd., 2019; Tella, 2007). Bu sebeple 6grencilerin motivasyonlarinin artirilmasina yoénelik
yontem ve tekniklerin egitim siirecine entegre edilmesinin gerekli oldugu diistinilmektedir (Rau, 2008).

Ogrencilerin basarmaya yénelik motivasyonlarini giiclendirmede teknolojinin etkili bir role sahip
oldugunu soylemek mumkindir. Rau (2008) ilgili calismasinda 6grenci motivasyonunu ve 6gretim
verimliligini artirmak icin sinif egitimine gittikce daha fazla bilgisayar teknolojisinin entegre edildigini
belirtmistir. Batdi ve Talan (2019) ilgili meta-analiz ¢alismasinda artirilmis gerceklik uygulamalarinin
genellikle 6grencilerin motivasyonlarini olumlu yonde etkiledigini ifade etmistir. Tokiwa ve digerleri (2009)
web 2.0 araglarinin 6grenciler tarafindan sevildigini ve 6grencilerin bu dijital araglar sayesinde daha
etkilesimli bir sekilde uzaktan egitime katildiklarini goézlemlemistir. Autio (2011) Finlandiya’daki
ogrencilerin teknoloji egitiminin 6grenci motivasyonlar tzerinde oldukga etkili oldugu sonucunu elde
etmistir. Benzer bir calisma Batson ve Feinberg (2006) tarafindan yapilmis olup ¢alismada e-6grenme
oyunlarinin ve bilgisayar oyunlarinin 6grencilerin 6grenmeye yonelik motivasyonlarini artirdig tespit
edilmistir.

Goruldugiu Gzere teknolojik araglarin egitime entegrasyonu 6grencilerin motivasyonlarini artirmada
etkili bir vasita olarak karsimiza ¢ikmaktadir. Bu dogrultuda egitsel robotik uygulamalarinin da 6grencilerin
basari odakh motivasyonlarini gelistirebilecegi dustnilmektedir. Egitsel robotik uygulamalarinin
ogrencilerin motivasyonlarini gelistirdigine dair ¢alisma bulgulari mevcuttur (Anwar vd., 2019; Daher,
2022; Talan, 2020). Cam ve Kiyici (2022) robotik destekli programlama egitiminin 06grencilerin
motivasyonlarini artirdigini  fakat robotik destekli olmayan programlama egitiminin 6grencilerin
motivasyonlarini artirmadigini ortaya koymustur. Selgcuk ve digerleri (2024) de benzer bir arastirma
ylratmugstir fakat bu calismaya gore 6grencilerin robotik uygulama sonrasinda motivasyonlarinin
artmadigl, aksine azaldigl tespit edilmistir. Bu ¢alismalarda yer alan egitsel robotik egitimlerinde genel
olarak mihendislik tasarim streci kullanilmistir. Bu siirece ek olarak; yapilandirmaci 6grenme, proje
tabanli 6grenme, problem ¢ézme temelli 6grenme, senaryo temelli 6grenme ve yarisma tabanh
yaklasimlar 6n plana ¢ikmaktadir (Altin & Pedaste, 2013; Karahoca vd., 2011; Sartatzemi vd., 2005; Stein,
2004). “is birlikli 6grenme yaklasimi” ve girisimcilik temelli egitsel robotik uygulamalarina dair ¢alismalar
ise oldukga seyrektir. “is birlikli 6grenme” yaklasimi da egitsel robotigin pedagojik siireclere entegrasyonu
icin bir alternatif olarak 6ne ¢ikmaktadir (Denis & Hubert, 2001). Bu yaklasimin temel 6zelligi 6grencilerin
takim galismasi ve is birligi becerilerinin gelisiminde egitsel robotigin bir ara¢ olarak kullaniimasidir
(Demetroulis vd., 2023). Diger bir ifadeyle, 6grenciler egitsel robotik araglarini kullanarak grup galismasi,
is birligi ve sosyal becerilerini gelistirme firsatini elde etmektedirler. Bu yaklasimda énemli olan bir diger
husus ise grup icinde liderligin belirlenmesi ve gorev dagilimlarinin yapilmasidir (Altin & Pedaste, 2013).
Bu sekilde o6grenciler sorumluluk alma farkindaligini kazanmaktadirlar. Ayrica is birlikli 6grenme
yaklasiminin 6grencilerin motivasyonlarini gelistirdigine dair arastirma sonuclari yer almaktadir (Razon
vd., 2012; Tran, 2019; Wu vd., 2013).

Chuang (2014) teknoloji ve is birlikli yontem destekli 6grenme ortaminin bireylerin motivasyonlarini
artirdigini ortaya koymustur. Bu galisma bulgulari degerlendirildiginde 6grencilerin basari odakli
motivasyonlarinin gelisiminde is birlikli 6grenme yaklasiminin tercih edildigi egitsel robotik
uygulamalarinin ilgili alana katki saglayacagi dislintilmektedir. Motivasyon ve is birlikli 6grenme ile iliskili
becerilerden birisi de girisimciliktir (Antonaci vd., 2015). Girisimcilik bireylere is birligi yapabilme becerisi
kazandirir ve girisimci bireyler yuksek diizeyde basarma motivasyonuna sahiptir (Costin vd., 2018). Egitsel
robotikte tercih edilen is birlikli 6grenme yaklasiminin 6grencilerin sosyal becerilerinin yani sira girisimcilik
becerileri Gzerinde de etkili olabilecegi calismalarda ifade edilmistir (Johansen ve Schanke, 2013; Kirch vd.,
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2019; Martins vd., 2016). Clunku girisimcilik becerileri; sosyal beceriler ve grupla ¢alisma gibi is birligi
temelindeki gelisim alanlarini kapsamaktadir (Li & Wu, 2019; Meral & Altun-Yalgin, 2022). Bu bulgular
1siginda 6grencilerin motivasyonlarinin gelisiminde hem is birlikli 8grenme hem de girisimciligin entegre
edildigi etkinliklerin tasarlanmasi ve okullarda uygulanmasinin ilgili literatire yenilik kazandirmasi, egitsel
robotikten is birlikli 6grenme, motivasyon ve girisimcilik alanlarindaki gelisimde bir arag¢ olarak
faydalanilmasi beklenmektedir.

Son yillarda girisimcilik becerileri ile egitsel robotigin entegrasyonu 6nem kazanmaya baslamistir (Polat
& Basarmak, 2023). Teknolojinin uygulanmasi, yeni teknolojik alanlara uyum saglama girisimcilik becerileri
kapsaminda degerlendirilmektedir (Lepuschitz vd., 2018). Dolayisiyla bireyler girisimci yonlerini
teknolojinin egitime yansimasinda bir alternatif olarak karsimiza ¢ikan egitsel robotikten faydalanarak
gelistirebilmektedirler. Bu dogrultuda egitsel robotik ile girisimcilik becerilerinin kaynastiriimasinin 6nemi
calismalarda onerilmektedir (Aris & Orcos, 2019; Polat & Basarmak, 2023). Bu 6nerilerin uygulandigi
deneysel calismalar ise heniiz ¢ok sinirlidir. Dolayisiyla girisimcilik becerileri ile bitinlestirilen egitsel
robotigin 6grenciler lizerindeki etkilerini ortaya koymanin bu alana isik tutacagi disliniilmektedir. Ayrica
Milli Egitim Bakanhgi 2018 yili 6gretim programinda dijital yetkinlikler ve girisimcilik becerilerini temel
yetkinlikler arasinda kabul etmistir. 2024 yilinda pilot uygulama ile hayata gegirilen “Tiirkiye Ylzyil Maarif
Modeli” kapsamindaki 6gretim programinin genel cergevesinde de teknoloji okuryazarligi, girisimcilik ve
is birlikli 6grenme becerilerine vurgu vyapildigi goérilmektedir. Ayni zamanda MEB tarafindan
gerceklestirilen TUBITAK, TEKNOFEST, Basarili Ornekler Sergisi vb. yarismalarinda robotik kodlamaya
yonelik alt temalar yer almaktadir. Bu sebeple egitim politikalarinin da girisimcilik ve robotik kodlama
alanlarini tesvik ettigi aciktir. Dolayisiyla egitsel robotik ve girisimcilik calismalarinin okullarda yuriatilmesi
ve bu uygulamalara yonelik bilimsel ¢alismalar yapilmasinin énemli oldugu sdylenebilir. Dahasi egitsel
robotik alanindaki sistematik analiz calismalari, ilgili arastirmalarin birgogunda Lego Mindstorms, Arduino,
BeeBot, Python ve Scratch platformlarinin kullanildigini ortaya koymaktadir (Cetin & Demircan, 2020;
Souza vd., 2018). Genellikle bu platform ve setlerin tercih edilmesine karsin farkl set ve yazilimlarin da var
olmasi ama yeterince arastirmalarda yer almamasi da bir eksiklik olarak gérilmdistir. Bu sebeple bu
calismada arastirmalarda pek yer almayan “Fischer Technik” seti ve “Robo Pro” yaziliminin tercih edilmesi
ile de alana katki saglanacagi dusliniilmektedir. “Fischer Technik” seti ve bu seti kodlamak icin kullanilan
“Robo Pro” ara yiizl oldukga basit, sade ve anlasilirdir, karmasik programlama dilleri icermemektedir. Bu
sayede her seviyede 6grencinin ¢ok zorluk yasamadan kodlayarak basarma hissini tecriibe edecegi ve
0grenme motivasyonlarinin artacagi disiinilmektedir. Bu baglamda bu ¢alismada girisimcilik ve is birlikli
yaklasimin temel alindig robotik kodlama egitiminin 6grencilerin basari odakli motivasyonlarini gelistirip
gelistirmedigini kesfetmek hedeflenmistir. Bu hedef dogrultusunda is birligine dayali ve girisimcilik
destekli egitsel robotik uygulamalarinin ortaokul 6grencilerinin basari odakli motivasyonlari Uzerine
etkisinin arastirilmasi amaglanmistir ve asagidaki sorulara cevaplar aranmistir:

1. Girisimcilik destekli egitsel robotik uygulamalarinin ortaokul 06grencilerinin basari odakh
motivasyonlari Gizerine anlamli bir etkisi var midir?

2. Girisimcilik destekli egitsel robotik uygulamalarinin ortaokul o6grencilerinin basari odakh
motivasyonlarinin alt boyutlar tGizerine anlaml bir etkisi var midir?

3. Girisimcilik destekli egitsel robotik uygulamalarina yonelik 6grencilerin basari odakli motivasyonlari
baglamindaki gorisleri nelerdir?

Yéntem
Arastirma Modeli

Arastirmada aciklayici karma yontem tercih edilmistir. Aciklayici karma yontem nicel verilerin daha
baskin oldugu ve nicel verilerin toplanmasinin ardindan nicel verileri daha iyi agiklamak amaciyla nitel
verilerin toplandigi bir karma yontem desenidir (Bowen vd., 2017; Tashakkori & Creswell, 2007;). Bu
calismada aciklayici karma yontemin tercih edilmesinin sebebi arastirma sorularini daha derinlemesine
inceleyebilmek ve verilerin zenginlestirilmesini saglayarak arastirmanin giivenirligini artirmaktir (Creswell,
2003; lvankova vd., 2006). Arastirmanin nicel safhasinda deneysel desenlerden birisi olan tek gruplu 6n
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test-sontest modeli uygulanmistir. Tek gruplu 6n test-son test modelinde tek bir gruba bagimsiz
degiskenin uygulanmasi ve bagimh degisken ya da degiskenlerin &lgllmesi icin 6n ve son 6lglim soz
konusudur (Marsden & Torgerson, 2012). Bu modelde bagimsiz degiskenin etkisi 6n test ve son test
arasindaki farkin gozetilmesi ile degerlendirilir (Meyer vd., 2019). Arastirmanin nitel safhasinda
arastirmacilarin 6nceden hazirladigi agik uglu sorulardan olusan vyari yapilandirilmis goriismeler
gerceklestirilmistir. Bu goriismeler sayesinde arastirmacilar katilimcilarin algiladiklari durum ya da olaylara
iliskin kendi ifadelerinin yer aldigi verileri elde etme firsati bulmaktadir (Patton, 2014).

Calisma Grubu

Aragtirmanin evrenini ortaokul 8grencileri, 6rneklemini ise Erzincan il Milli Egitim Miidirligiine bagh
bir ortaokulda 6grenim goéren 40 6. Sinif 6grencisi olusturmaktadir. Arastirmada seckisiz olmayan
ornekleme yontemlerinden uygun 6érnekleme yontemi secilmistir. Uygun ornekleme cografi yakinlik ve
erisim kolayhg gibi pratiklik kriterlerinin karsilanmasi sebebiyle tercih edilmektedir (Etikan vd., 2016).

Tablo 1
Orneklemin Demografik Ozellikleri
N Kademe
Deney Grubu On test 40 6.sinif
Son test 40 6.sinif

Uygulama Siireci

veg

“Bagari odakli motivasyon 6lgegi” deney grubuna deneysel miidahale 6ncesi uygulanmistir. Ardindan
8 hafta siireli ve haftada 4 saat olmak Ulizere is birlikli 6grenme ve girisimcilik temelli robotik kodlama
egitimi dgrencilere verilmistir. ilgili egitim ders disi bir kurs faaliyeti olarak diizenlenmistir. Bu egitimin
sonrasinda “Basari odakl motivasyon 6lgegi” tiim deney grubuna tekrar uygulanmistir. Ardindan basari
odakli motivasyonlarina yonelik algilari ortaya koymak amaciyla 14 6grenci ile yari yapilandiriimis gériisme
gerceklestirilmistir. Bu 6grenciler génullilik durumuna gore secilmistir. Deneysel midahale sirecinin
detayli aciklamasina asagida yer verilmistir. Bu calisma icin etik kurul onayi alinmistir (Erzincan Binali

Yildirim Universitesi Egitim Bilimleri insani Arastirmalar Etik Kurulu, 29/12/2023, 14/08).
Deneysel Miidahale Siireci

Girisimcilik ve is birlikli 6grenme yaklasimi temelli robotik kodlama egitimi sekiz hafta sure ile her hafta
dért saat olarak planlanmistir. Ogrenciler beser kisilik gruplara ayrilmistir. ilk hafta 6grencilere “Fischer
Technik” lego seti ve bu setin galistirildig yazilim ortami olan “Robo Pro” ara yiizi tanitilmistir. Etkinlikler
MTS (Mihendislik tasarim silreci) ve girisimcilik becerilerine ait alt boyutlari hedef alacak sekilde
olusturulmustur. Ug uzman arastirmaci tarafindan égrencilerle trafik lambasi, ath karinca, otomatik kap,
bariyer kapi, buzdolabi, ¢camasir makinesi, sensorli el kurutucusu, sensorlii merdiven aydinlaticisi gibi
etkinlikler yiritilmastir. ilgili etkinliklerin yapilma sirasi kolaydan zora dogrudur. Bu etkinliklerin
uygulama basamaklarinin gelistiriimesinde Meral ve Altun Yalgin (2022) tarafindan gelistirilen E-STEM
(Girisimcilik temelli STEM uygulama basamaklari), Deveci (2019) tarafindan gelistirilen G-FeTeMM
(Girisimci STEM Proje gelistirme siireci) ve Ozcan (2019)’'un calismasinda yer verdigi girisimciligin alt
boyutlarindan faydalaniimistir. Buna ek olarak Altin ve Pedaste’tin (2013) calismasinda yer verdigi is birlikli
6grenme yaklasimi esas alinan egitsel robotik entegrasyonu esas alinmistir. Egitsel robotikte yer alan is
birlikli 6grenme yaklasiminin temeli 6grencilerin takim halinde calisarak ortak bir amaca yonelik faaliyetler
gerceklestirmesidir (Demetroulis vd., 2023). Ayrica grup icerisinde gorev dagilimlarinin yapilmasi, dinamik
ve stratejik becerilerin gelistirilmesi de bu yaklasimin 6zelliklerindendir (Altin & Pedaste, 2013). Bu
dogrultuda tasarlanan etkinliklere ait uygulama basamaklarina asagida yer verilmistir:

e Ogrencilere “Fischer Technik” lego seti ve “Robo Pro” yaziliminin tanitiimasi

e Her hafta farkh bir liderin oldugu gruplarin olusturulmasi

e (Ogrencilere genel problem durumunun verilmesi ve &grencilerin bu problem durumunu
arastirmasi
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* Problem durumuna ait prototiplerin her bir 6grenci tarafindan gizilmesi
e Uygun gorilen prototipe ait modelin legolarla olusturulmasi

e Uygun kodlarin yazilmasi

e (Ozgiin tasarima ait sunumlarin yapilmasi

Ogrenciler icerisinden her hafta farkli bir égrenci grup liderligi yapmistir. Grup lideri her bir grup
Gyesinin sorumluluklarini belirleyerek gérev dagilimini gerceklestirmistir. Ayrica ilgili etkinlikte gérevli olan
grup lideri 6grencilere farkli problem durumlari vererek ilgili kodlarin diger arkadaslari tarafindan
yazilmasini saglamistir. Grup liderinin sorumlu oldugu problem durumu ise gdzlemci uzman tarafindan
verilmistir. Uzmanlar slirece dogrudan midahale etmeyip sadece yonlendirmelerde bulunmuglardir.
8.hafta sonunda her bir grup legolarla kendi 6zgiin tasarimlarini ortaya koyarak bu tasarimlarin sunumunu
yapmislardir ve tim sinif ortami ile fikir alisverisinde bulunmuslardir. Ogrenciler 6zgiin tasarimlarini
8.haftanin sonunda gerceklestirmislerdir. Bu durumun sebebi ise baslangicta yazilmin ara yiziine ve ilgili
lego pargalarina alismalarinin zaman alici olmasidir. 8. haftadan 6nce cizilen tasarimlarin ana konusu
uygulayici tarafindan verilmistir. Ancak 8. haftanin sonunda yapilmasi istenen tasarimlar tamamen
Ogrencilerin 6zgilin tasarimlaridir. Sekil 1'de ilk haftaya ait etkinlik planina yer verilmistir.
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sekil 1
Birinci Haftaya Ait Etkinlik Plani
Etkinlik uygulama kilavuzu Trafik Lambasi1 Kodluyorum
Etkinlik stiresi 2 saat

Robotik kodlama ile ilgili kazanimlar Robo Pro yaziliminin ara yiiziinii tanir

USB, interface gibi gerekli malzemeleri tanir

Trafik lambasini olusturacak legolari inga eder

Robo Pro yaziliminda lamba yakip sondiirmeye iligkin

kodlar1 yazar

Farkl1 problem durumlarina gére farkli kodlari yazar

Robo Pro yaziliminda dongiisel kodlar1 yazar

Fischer technik lego seti

USB kablosu

Interface

Baglant1 kablolar1

Bilgisayar

Ozgiiven: Tanimlanan problemi ¢6zebilme konusunda

kendisine inanir ve kendisini destekler

e Yenilik¢ilik algis1 ve yaraticihk: Farkli ¢oziimler
iiretmeye yonelik fikirler ortaya koyar

e  Liderlik ve 6n plana ¢ikma egilimi: Grup igerisinde
karar verir ve kararlarini grup arkadaslari ile paylagir

e  Liderlik ve 6n plana ¢cikma egilimi: Calismalarini ve
ortaya koydugu tiriinleri agiklayarak sunar.

e Sosyal beceriler ve takimla ¢calisma: Grup igerisinde
uyumlu bir sekilde ¢alisir, grup i¢i iletisim kurar

e Risk alma: Ortaya attig: fikir ya da kararlarin grup
arkadaglar tarafindan saygi ile kargilanip
karsilanmayacag1 ya da kabul goriip gérmeyecegini
g0ze alarak fikrini belirtir

Gerekli malzemeler

Girisimeilik ile ilgili kazanimlar

Etkinlik siire¢ basamaklar1 e Uygulayicl 6gretmen Kilavuzu

e  Ogrencilere trafik lambasi tasarimina yonelik genel bir
problem verir ve dgrencilerin bu problemi 1 giin
boyunca aragtirmalarini ister

e 5kisiden olusan 6grenci gruplarmni belirler

e Olusturulan gruplardaki liderler tarafindan belirlenen
probleme iligkin 6grencilerin ¢oziim fikirleri
olusturmalari istenir

e Her bir grubun kendilerine ait ortak bir prototip
tasarimini kagida ¢izmeleri istenir

e “Fischer Technik” lego seti ve “Robo Pro” ara yiiziinii
ogrencilere tanitir

e Tasarimin legolar lizerinde inga edilmesi ve ilgili
kodlarin yazilmasi istenir (Robo Pro ara yiizii
tanitildiktan sonra 6grenciler farkli problem
durumlarini kendileri olusturarak buna gore kodlar
kendileri yazarlar, her bir adim i¢in 6grencilere
miidahale edilmez)

e Her bir etkinlik i¢in bir grup lideri seger, sonrasinda
her grubun o haftaki liderinden tiim adimlarda neler
yaptiklarini ve etkinlik sonrasindaki kendi 6zgiin
tasarimlarimi sinif ile paylagsmalarini ister (Sunumlar
10 dakika siireli olacaktir)

Girisimcilik egitiminin basamaklarinin alt boyutlarla iliskisi:

Oz giiven alt boyutu: Ogrencilerin her biri sirayla farkli problem durumlarina ait farkli kodlari yazdilar.
Grup lideri tarafindan verilen sorumluluklari yerine getirdiler. Karsilastiklari problemleri kendileri ¢gozmeye
calistilar. Ogrencilerin karsilastiklari problemleri kendilerinin ¢ézmeleri ve bu yénde ¢aba géstermelerinin
ogrencilerin 6z glivenlerini artirdigi gérilmastar (Fitriani vd., 2020).
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Yenilikcilik algisi ve yaraticilik alt boyutu: Ogrenciler farkh problem durumlarini kendileri olusturarak
bu problemleri ¢6zmeye yonelik farkh kodlar yazdilar, model olustururken eksik noktalari ve teknik
sorunlari ¢ézdiler. Ayrica son basamakta 6zgiin tasarimlar gelistirdiler. Barak ve Goffer'ye (2002)’ye gére
6zglin tasarim ve problem ¢6zme becerileri de yenilikgilik algisi ve yaraticihgi gelistirmektedir.

Sosyal beceriler ve grupla ¢alisma alt boyutu: Ogrenciler sekiz hafta boyunca grupla is birligi halinde,
yardimlasarak galistilar. Grup igerisinde yapici iletisim ortami kurmaya calistilar. Ortak bir amag icin
hedeflerini gergeklestirme plani yaptilar.

Liderlik ve én plana ¢ikma alt boyutu: Her etkinlikte bir 6grenci liderlik gérevini Ustlendi. Liderler diger
arkadaglarina gorevler verdi. TiUm grubun gorev dagilimini gergeklestirdi. Calisma siirecinin genel planini
diger grup arkadaslari ile is birligi yaparak olusturdu. O zaman yénetiminden modelin olusturulmasindan
ve farkli kodlarin yazilmasindan liderler sorumlu tutuldu.

Risk alma alt boyutu: Arkadaslar itiraz etse dahi fikirler grup icerisinde ortaya konmaya tesvik edildi.
Hata yapmaktan ¢ekinmemeleri Gizerine 6grencilere tesvikte bulunuldu. Sonug olarak ise yaramasa ya da
sorunu ¢6zmezse dahi 6grencinin ¢6ziim yollarini denemesi saglandi.

Sekil 2'de arastirmanin uygulama siirecine dair agamalar sunulmustur.

Sekil 2
Arastirmanin Uygulama Siireci

_ Deney grubu Deney grubu
Deney grubu 8 hafta siireli son-test
e girisimeilik ve

Nitel verilerin

Basar1 odakli is birligi temelli Bag?l odakh toplanmasi
motivasyon robotik kodlama moéllvg?iron Yar1
dlcegi etkinlikleri &es yapilandiriimis
goriisme

Veri Toplama Araglari

Ogrencilerin Basari odakli motivasyonlarinin dlciilmesinde Semerci (2010) tarafindan gelistirilen
“Basari odakh motivasyon 6lcegi” kullaniimistir. Bu 6lgege ait dort alt boyut bulunmaktadir. Bu alt
boyutlar; dissal etki, i¢sel etki, hedef blylitme ve 6z bilingtir. 35 maddeden olusan ve besli Likert tipi
formunda olan bu 6lgegin glivenilirligi icin Cronbach alfa glvenirlik katsayisi 0.89 olarak bulunmustur.
Olgekteki puanlama “Hig¢ katilmiyorum-Tamamen katiliyorum” ifadelerine gére 1-5 araliginda yapilmistir.
Olgekten alinan puanin artmasi ile motivasyon diizeyi de artmaktadir. Olgegin alt boyutlarina iliskin
Cronbach alfa degerleri ise su sekildedir: digsal etki (0.80), i¢csel etki (0.76), hedef blyiitme (0.75), 6z
bilingtir (0.67). Olcek tiniversite dgrencileri icin hazirlansa da daha sonrasinda ortaokul dgrencileri icin
kullanilan ¢alismalarda mevcuttur (Sahin & Bircan, 2023). Nitel verilerin elde edilmesi icin yari
yapilandiriimis gérisme formundan yararlaniimistir. Bu formda 6grencilerin basari odakh motivasyonlarini
ortaya koymaya yonelik 5 adet acik uglu soru yer almaktadir.

Veri Analizi

Nicel verilerin 6ncelikle Shapiro-Wilk testi ile normal dagilip dagilmadigi test edilmistir. Normal
dagildig1 gorilen veri setinin parametrik testlerden birisi olan bagimli érneklem t testi ile 6n ve son
testlerin ortalama farklarina ve anlamlilik degerlerine bakilmistir. Olcek genel ve alt boyutlar agisindan ayri
ayri analiz edilmistir. Nitel verilerin analizi icin icerik analizi teknigi kullanilmistir. icerik analizi, bir
fenomeni (olguyu) 6zetlemeyi ve onun kapsamli bir tanimini elde etmeyi hedefleyen ve analiz sonrasinda
fenomeni agiklayan kavramlar veya kategoriler yaratan bir analiz ydntemidir (Mayring, 2015). igerik analizi
arastirmacinin verileri sezgisel, duyarl ve yorumlayici bir bicimde analiz etmesine olanak tanir (Hsieh ve
Shannon, 2005).
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Nicel veriler igin “Basari odakli motivasyon” &lgegine ait veri setinin normal dagilip dagilmadig test
edilmistir. Bu galismaya iliskin Shapiro-Wilk sonuglari Tablo 2’de gdsterilmistir.

Tablo 2
Basari Odakli Motivasyon Olgedinin Verilerine Ait Normallik Testi Sonuglari
Olgek N Shapiro-Wilk
. On test 40 .832
Basari Odakli Motivasyon Son test 20 33

Tablo 2’de basari odakli motivasyon Olgegine ait 6n test ve son test puanlarinin normallik testi sonuglari
yer almaktadir. Orneklem sayisi 50’nin altinda oldugu icin Shapiro-Wilk sonuglari esas alindiginda (Shapiro
& Wilk, 1965) 6n ve son test verilerine ait anlamlilik degeri 0.05’in {izerinde oldugundan normal dagilim
gostermektedir (Razali & Wah, 2011).

Gegerlilik ve Glivenirlik

Arastirmanin nicel kisminin gecerligi icin 6grencilere 6lgegi dikkatli bir sekilde doldurmalari igin gerekli
bilgiler verilmistir. Denek kaybi ve denek olgunlasmasi etkisini azaltmak icin uygulama siresi gereginden
fazla uzun tutulmamistir. Nicel verilerin yani sira nitel verilerin de kullanilmasiyla daha zengin veriler elde
edilerek calismanin dis gecerliligi de saglanmaya calisiimistir. Ayrica McMillan ve Schumacher (2010) tek
bir yontem ile elde edilecek olasi zayif verilerin ek bir yontem ile telafi edilebilmesi agisindan karma
yontemin arastirmanin gegerliligini artirmada etkili bir faktor oldugunu ifade etmektedir. Bununla birlikte
gecerli ve glvenilir olan oOlgeklerin Cronbach alfa guvenirlik analizi bu g¢alisma igin de yapilmistir. Bu
calismada elde edilen Cronbach Alfa degerleri “Basari odakli motivasyon” dlgeginin 6n testi icin 0.906; son
testi icin 0.877 olarak bulunmustur. Cronbach alfa degerinin 0,70’ten biyilk olmasi dlcegin glvenilir
oldugunu gostermektedir (Taber, 2018). Arastirmanin nitel boyutunun gecerliliginde 6grencilerin dirist
cevaplar vermeleri oldukg¢a 6nemlidir (Rose & Johnson, 2020). Bu nedenle g¢alismanin basinda 6grenciler
rahatlatilmis ve onlarla iletisim kurulmustur. Arastirma slireci 3 uzman birlikte ylritmistir ve bu sayede
uzman kontrolii saglanmistir. Nitel veriler kodlanirken dogrudan alintilar kullanilarak kod ve kategoriler
hem uzman hem de katilimcilar tarafindan dogrulanmistir. Nitel verilerin giivenirligi Miles ve Huberman
(2014) tarafindan 6nerilen formal (Glvenirlik= Géris birligi/Goras birligi + Gorus ayrihgi) kullanilarak
hesaplanmistir. Alaninda uzman iki farkh arastirmacinin bagimsiz olarak olusturdugu kod ve kategoriler
arasindaki uyum bu formiile gére belirlenmistir. Bu sekilde hesaplanan givenirlik katsayisi %89 olarak
bulunmustur. Bu deger %70’ten yiksek oldugundan nitel verilere ait analizin glivenilir oldugu kabul
edilmistir (Miles & Huberman, 2014).

Bulgular

Arastirmada toplanan nicel ve nitel veriler analiz edilmistir. Nicel verilerin analizinde “Bagiml
orneklem t-testi”; nitel verilerin analizinde ise “igerik analizi” tekniginden faydalanilimistir.

Nicel Verilere Ait Bulgular

Nicel verilere ait bulgular tablolar araciligiyla asagida gosterilmistir.

Tablo 3
Basari Odakli Motivasyon Olcedine Ait Bagiml Orneklem t testi Sonuglari
Olgek N X sd t p Cohen’sd
On test 40 3.332 .563 31.972

Basari odakli motivasyon
.000 -1.23

Sontest 40 4.230 418 63.993

* p<0,05
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Tablo 3’te basari odakli motivasyon 0Olgegi skorlarina ait bagimli 6rneklem t testi sonuglarina yer
verilmistir. Basari odakl motivasyon 6lgeginin son test aritmetik ortalamasi (x=3,701) 6n teste (x=2,883)
gore daha yuksektir. Ayni zamanda p degeri 0,05’ten kiiglik oldugundan son test lehine anlamli diizeyde
artis oldugu gozlenmistir. Cohen’s d etki degeri de bunu dogrulamaktadir.

Tablo 4
Basari Odakli Motivasyon Olgedine Ait Alt Boyutlarin Bagimli Orneklem t testi Sonuglari
Alt boyut Olgiim N X sd t p Cohen’sd
Digsal etki On test 40 3.367 .863  24.660
.000 -1.07
Son test 40 4.245 .564 47.539
icsel etki On test 40 3.218 .594 34.255
.000 -1.42
Son test 40 4.225 .64 57.534
Hedef On test 40 3.239 .854 23.980 -1.11
blyiitme
.000
Son test 40 4.225 .502 53.219
Oz biling On test 40 3.237 757 27.037
.000 -.93
Son test 40 4.262 .748 36.001
* p< 0.05

Tablo 4’e gore basari odakl motivasyon 6lgegine ait tim alt boyutlarda 6n ve son test ortalamalari
arasinda son test lehine anlamli degisim vardir (p< 0.05). Cohen’s d degerlerine bakildiginda da bu etkinin
bilylk oldugu gortlmektedir. Bu alt boyutlar; dissal etki, i¢csel etki, hedef bliylitme ve 6z bilingtir.

Nitel Verilere Ait Bulgular

Nitel verilere ait bulgular icerik analizi ile analiz edilerek frekans ve yizde degerleri ile tablo 5, 6, 7, 8
ve 9’ da gosterilmistir.

Tablo 5
“Robotik Uygulamalarini  Gergeklestirirken Basarabilecedine Dair Oz giivenin Hakkinda Ne
Diisiintiyorsun?” Sorusuna Yénelik Gériisler

Kategori Kod Frekans(F) Yiizdelik (%)
Yiiksek 6z gliven Basarabilme inanci 10 40
Zevk duyma 6 24
Takim galismasi 5 20
Mutlu olma 2 8
Dislk 6z gliven Zorluk 2 8
Toplam 25 100

Tablo 5'te 6grencilerin “Robotik uygulamalarini gerceklestirirken basarabilecegine dair 6z glivenin
hakkinda ne dislinliyorsun?” sorusuna verilen cevaplar “yiiksek 6 zgliven” ve “dislik 6z gliven” kategorisi
altinda toplanmistir. “Yiiksek 6z gliven” kategorisinde en yiksek frekansa sahip kod “basarabilme inanci”
(f=10) kodudur. Ogrencilerin biiyiik bir béliimi robotik egitimi ile basarabilecegine dair yiiksek bir 6z
given kazandiklarini belirtmislerdir. Ogrenciler etkinlikleri basarili bir bicimde tamamladiklarini,
zorluklarin Gstesinden geldiklerini ve bu sayede basarmaya karsi olan inanglarinin yiiksek oldugunu ifade
etmislerdir. Bu sirayl “zevk duyma” kodu (f=6) takip etmektedir. Bazi 6grenciler (f=6) ilk basta yapamayip
zamanla yapabildiklerini gérdiikce zevk duymaya basladiklarini ifade etmistir. Birtakim 6grenci ise (f=5)
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takim calismasi yaparak basardiklarini gérdiklerinde 6z glvenlerinin ylksek oldugunu dile getirmistir.
Ogrencilerden ikisi ise ilk basta kendilerine glivenmediklerini ancak etkinlikleri yaptikca ve haftalar
gectikce basardiklarini ve daha mutlu olduklarini 6ne siirmistur. “Dusik 6z glven” kategorisine ait
“zorluk” kodu ise etkinliklerin zorlagsmasi ile 6z glivenlerinin dislk seviyede oldugu ile ilgilidir.

S1: “Her giin istek ve 6z gliven seviyemiz basardigimizi gérdiikce artti.”
$2: “jlk basta yapmakta zorlandim. Ama daha sonra yapabildigimi gérdiikce zevk duymaya basladim.”

Tablo 6
“Robotik etkinliklerine dair basarma hissin konusunda ne distiniyorsun? Agiklar misin?” Sorusuna Yénelik
Gortisler

Kategori Kod Frekans(F) Yiizdelik (%)
Yiksek basari hissi Zamanla artis 13 45
Yeni durumlarla 9 31
karsilagsma
Model lizerinde 5 17
denemeler
Kalcilik 1 3
Dusuk basari hissi Bilgi eksikligi 1 3
Toplam 29 100

Tablo 6’da 6grencilerin “Robotik etkinliklerine dair basarma hissin konusunda ne disliniiyorsun?
Aciklar misin?” sorusuna verilen cevaplar “yiiksek basari hissi” ve “diisiik basari hissi” kategorisi altinda
toplanmistir. “Yuksek basari hissi” kategorisinde en yiksek frekansa sahip kod “zamanla artis” (f=13)
kodudur. Ogrencilerin biyiik bir bélimi robotik egitimi ile zamanla basarma hislerinin arttigini
disinmektedir. Bunun yani sira 6grenciler (f=9) yeni durumlarla karsilastikga diger bir ifadeyle yeni
problemlerle karsilastikga basari hissini daha glgli bir bicimde hissettiklerini belirtmistir. Ayrica
ogrencilerin bazilari (f=5) modellerle uzun sireler ugrasarak tekrar takip ¢cikarma, yerlerini degistirme ile
basarma hissine daha ¢ok yakinlastiklarini ifade etmistir. Ogrencilerden biri ise robotik egitiminin kalicilik
sagladigini ve bu sayede bilgileri unutmayip yeni haftalarda bu bilgileri kullanarak yeni modeller
gelistirdiklerini savunmustur. “Duslk basari hissi” kategorisine ait “bilgi eksikligi” kodu (f=1) ise
ogrencilerin ilk haftalar bilgi konusunda eksiklik yasamasindan dolayi basari hislerinin disik oldugunu
ifade etmektedir.

$3: “Basarma hissim zamanla artti. Ciinkii zamanla daha iyi isler basardi.”
S4: “Modellerin lizerinde ugrasmak, tekrar takip ¢ikarmak basarma hissimi artirdi.”

Tablo 7
“Robotik etkinliklerini basarabildigini gérmek seni cesaretlendirdi mi? Ac¢iklar misin? Sorusuna Yénelik
Goriisler

Kategori Kod Frekans(F) Yiizdelik (%)
Duyussal Motivasyon 8 19
Mutluluk 8 19
is birligi 7 17
Uretme istegi 6 14
Problem ¢6zme istegi 4 10
Kariyer hevesi 3 7
Psikomotor El becerisi 4 10
Parga tamiri 2 5
Toplam 42 100
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Tablo 7'de 6grencilerin “Robotik etkinliklerini bagarabildigini gérmek seni cesaretlendirdi mi? Agiklar
misin?” sorusuna verilen cevaplar “duyugsal” ve “psikomotor” kategorisi altinda toplanmistir. “Duyussal”
kategorisinde en yiksek frekans degerine sahip kod (f=8) “motivasyon” ve “mutluluk” kodlaridir.
Ogrenciler bir seyler basarip sorun ¢6zebildiklerini gérdiikge motivasyonlarinin arttigini, mutlu olduklarini
ve bu sayede cesaret kazandiklarini ifade etmistir. Ayrica 6grenciler takimla is birligi icerisinde ¢alisarak
(f=7), birlikte fikir ahsverisinde bulunarak birbirlerini daha iyi motive etme sansi elde etmis ve cesaretleri
bu sayede artmistir. Ogrencilerin bazilari modeller araciligryla daha ok iiriin ortaya koyma isteginde olup
(f=6), problem ¢6zme konusunda da basarili olduk¢a daha ¢ok istek duyup (f=4) bu durumun onlari
cesaretlendirdigini dile getirmistir. Ogrencilerin iicii ise ileride bu alanda bir kariyer ya da meslek tercihi
disinduklerini ve bu yodnde cesaretlerinin arttigini belirtmistir. “Psikomotor” kategorisinde ise
ogrencilerin bazilari (f=4) robotik etkinliklerinin onlarin el becerisini gelistirmesi (f=4) ve arizalanan
pargalari tamir etme (f=2) yonii ile cesaretlendirici oldugunu dile getirmistir.

S5: “Arizali araglari tamir etmede robotik etkinlikleri destek sagladi ve beni cesaretlendirdi.”
S6: “Gelecekte bu alanda bir meslek istedigim igin beni cesaretlendirdi.”

Tablo 8
“Robotik etkinliklerini gruplar igerisinde ilk bitiren grupta olma konusunda ne diisiiniiyorsun?” Sorusuna
Yénelik Goriisler

Kategori Kod Frekans(F) Yiizdelik (%)
Olumlu Motivasyon 8 28
Caliskanhk gostergesi 6 21
iyi olma gostergesi 6 21
Azimli olma gostergesi 5 17
Zaman yonetimi 1 3
Onemsiz Hata yapma 2 7
Rekabet 1 3
Toplam 29 100

Tablo 8’de 6grencilerin “Robotik etkinliklerini gruplar icerisinde ilk bitiren grupta olma konusunda ne
diistintyorsun?” sorusuna verilen cevaplar “olumlu” ve “Gnemsiz” kategorisi altinda toplanmistir.
“Olumlu” kategorisinde en yiksek frekans degerine sahip kod (f=8) “motivasyon” kodudur. Bu 6grenciler
etkinlikleriilk bitiren grup olmanin kendilerinin motivasyonlarini artirici bir durum olduguna inanmaktadir.
Bunun yani sira diger 6grencilerden bazilari ise ilk bitiren grup olmanin ¢aliskanlik (f=6), o alanda iyi
olduklarinin (f=6) ve azimli olduklarinin (f=5) bir géstergesi oldugunu diisiinmektedir. Ogrencilerden birisi
ise zaman yodnetiminin iyi yapildiginin, verilen sinirli stire igerisinde gorevlerin bitirilebildiginin gostergesi
oldugunu ifade etmistir. “Onemsiz” kategorisi ise ilk bitiren grup olmanin énem arz etmedigini ifade
etmektedir. Clinkl 6grencilerden ikisi grubun hizli bir bicimde bitirmesi ile hata yapma olasiliginin
artacagini ifade etmektedir. Ogrencilerden birisi ise zamanla yarismanin robotik egitimini 6grenmekten
ziyade rekabet odakli olacagini ve bu rekabetin asil amacin unutulmasina sebep olabilecegini ifade
etmistir.

S7: “ilk bitiren grupta olmayi isterdim ¢iinkii hizli bitirmek beni motive eder, ¢aliskan ve azimli
oldugumu gésterir.”

$8: “lIk bitirmek her zaman énemli dedil, ¢ciinkii yanhs yapma ihtimali de olabilir.”
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Tablo 9
“Robotik egitimi ¢alismalarinda gruplarda aranan kisi olma konusunda ne diisiiniiyorsun?”Sorusuna
Yénelik Goriisler

Kategori Kod Frekans(F) Yizdelik (%)
Olumlu iyi olma gostergesi 10 19
Azimli olma gostergesi 9 17
Bilgili olma gostergesi 9 17
Galiskan olma gostergesi 9 17
Basarili olma gostergesi 8 15
Motivasyon 4 7
Grubu destekleme gostergesi 2 4
Olumsuz Baski 1 2
Yanhs gorev dagihimi 1 2
Toplam 54 100

Tablo 9’da 6grencilerin “Robotik egitimi ¢alismalarinda gruplarda aranan kisi olma konusunda ne
disiintyorsun?” sorusuna verilen cevaplar “olumlu” ve “olumsuz” kategorisi altinda toplanmistir.
“Olumlu” kategorisinde en yiiksek frekansa sahip kod “iyi olma géstergesi” kodudur. Ogrencilerin biiyiik
bir bolim (f=10) robotik egitiminde gruplarda aranan kisi olmanin onlarin grup ¢alismalarinda ve robotik
kodlamada iyi oldugunu gosterdigini dislinmektedir. Bunun yani sira robotik egitiminde gruplarda aranan
kisi olmanin onlarin azimli (f=9), bilgili (f=9), caliskan (f=9) ve basaril (f=8) oldugunun gostergesi oldugunu
ifade etmislerdir. Ayrica Ogrencilerden bazilari (f=4) aranan kisi olmanin gruba motivasyon
kazandirdiklarinin ve grubu destekleyen bireyler (f=2) olduklarinin isareti oldugunu da dile getirmistir.
“Olumsuz” kategorisine ait kodlar ise “baski” (f=1) ve “yanlis gérev dagilimidir” (f=1). Bu kodlara ait gorus
belirten o6grencilerden birisi grupta aranan kisi olmanin kendisi lzerinde baski olusturacagini
diisinmektedir. Ayrica gorev dagiliminin biyik cogunlugunun aranan kisi olan bireyde olacagini diger bir
ifadeyle adaletli bir gérev dagilimi saglanamayabilecegini belirtmistir.

S9: “Grupta aranan kisi olmam gruba destek veren, motive eden ve grupta gérevleri yerine getiren birisi
oldugumu gésterir.”

$10: “Grup ¢alismalarinda iyi oldugumu gésterir ve bu sayede motivasyonunun artacadini diistiniiriim.”
Tartisma & Sonug

Bu arastirmada is birlikli 6grenme yaklasiminin temel alindigi ve girisimcilik alt boyutlar ile
bitunlestirilmis egitsel robotik uygulamalarinin ortaokul 6grencilerinin basari odakli motivasyonlari
lUzerine etkisi incelenmistir. Calismadan elde edilen nicel veriler 6grencilerin basari odakl motivasyon
olgeginin genelinde ve tiim alt boyutlarinda son test lehine anlamli diizeyde artis oldugunu gostermistir.
Arastirmadan elde edilen nitel veriler de sekiz hafta siiren egitsel robotik uygulamalarinin 6grencilerin
basari odakli motivasyonlarina katki sagladigini ortaya koymaktadir. Dolayisiyla bu arastirma sonuglari
egitsel robotik uygulamalarinin ortaokul 6grencilerinin basari odakli motivasyonlarini gelistirdigini
gostermektedir.

Egitsel robotigin 6grencilerin motivasyonlarini gelistirdigi bircok arastirma bulgusu ile ortaya
konmustur. Cejka vd. (2006) anaokulu 6gretmeni ve 6grencilerinin Lego Mindstorms destekli robotik
etkinliklerine karsi motivasyon ve tutumlari degerlendirilmistir. Calisma verilerine gore katilimcilar bu
etkinliklere oldukca deger vermekte ve bu etkinlikleri uygulamaya karsi olumlu tutum ve motivasyon
gostermektedir. Chin vd. (2014) tarafindan ¢oklu ortam nesnelerini egitsel robotlarla birlestiren ilgi ¢ekici
bir 6g8retim sunan egitsel robot tabanli 6grenme sistemi gelistirilmistir. Bu dnerilen sistem ile 6grenci ilgi
ve motivasyonunun arttig gézlenmistir. Aris ve Orcos (2019) egitsel robotigin ortaokul 6gretmenleri ve
ortaokul 6grencilerinin motivasyonu lzerine olan etkisini arastirmistir. Arastirma sonucunda 6gretmen ve
ogrencilerin egitsel robotige karsi motivasyonlarinin arttigi gorilmastir. Ayrica 6gretmen ve 6grenciler
tarafindan egitsel robotigin 6grencilerde bilim merakini ve ilgisini artirdigi, sosyal becerileri gliclendirdigi
ve takim c¢alismasi ruhunu asiladigi belirtilmistir. Dolayisiyla ilgili alan yazin bulgulari ile bu ¢alisma
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sonuglari birbirini destekleyici niteliktedir. Ayrica bu calismada egitsel robotigin ig birlikli yaklasim
temelinde uygulanmasinin da 6grencilerin takim ruhu kazanarak daha gok motive olmasi agisindan tesvik
edici bir nitelik kazanmistir. Wang ve Hwang (2012) is birlikli 6grenmenin grup ve goérev baghhgini ve
motivasyonu artirdigini ortaya koymustur. Bu ¢alismanin nitel bulgulari da 6grencilerin takim galismasi ile
motive olduklarini, grupla yardimlasarak is birligi icinde calistiklarini ve bundan keyif aldiklarini ortaya
koymaktadir. Dolayisiyla nicel bulgular ve nitel bulgular birbiri ile 6rtiismektedir.

Bagari odakl motivasyonun alt boyutlari olarak digsal etki, i¢sel etki, hedef blylUtme ve 6z biling temel
alinmistir.  Semerci (2010) tarafindan vyapilan ilgili calismaya gore digsal etki; bireyin basar
motivasyonunda kendisi diginda kalan faktorlerin tamami ile ilgilidir. Yeni bilgiler ile bireyin ufkunun
genislemesi ve kendini degerli hissetmesi drnek gosterilebilir. igsel etki ise bireyin i¢ diinyasi ile ilgili olup
yenilikleri 6grenme istegi, gorev bitirme konusunda zorunluluk hissetme, grup sorumluluklarina adanma
ve ¢alismaktan hoslanmayi kapsamaktadir. Hedef biylitme ise ilk bitiren grupta olma istegi veya en iyisini
yapma istegi ile ilgilidir. Oz biling ise basariya inanma, basarisizliktan yilmama ve kendini tanima ile ilgilidir.

Nicel bulgular dissal ve igsel etki alt boyutlarinda 6n ve son test puanlari arasinda anlamh dizey fark
oldugunu gostermistir. Buna ek olarak nitel bulgular 6grencilerin bir seyler basarabildigini gordiklerinde
cesaret kazandiklarini, sorunlarin tstesinden gelebilecegine inandiklarini, pargalari tamir etmede, onlarla
ugrasip degisiklikler olusturmada robotik etkinliklerinin katki sagladigini ifade etmislerdir. Ayrica
ogrenciler takimla beyin firtinasi yaparak ve yardimlasarak sorunlara ¢6zim bulmaktan mutlu olduklarini
da belirtmislerdir. Ogrenciler ayrica yeni seyler 8grenerek daha farkli tiriinler gelistirmeye ve bu alanda bir
kariyer hedefine ilgi duymaya baslamislardir. Bu durum da 6grencilerin is birlikli 6grenme yaklasimi temelli
robotik kodlama egitimi ile basari odakli motivasyonlarinin gelistiginin bir gostergesidir. Ayrica egitimin
uygulama basamaklarinda girisimciligin de entegre edilmesinin Ogrencilerin basari odakl
motivasyonlarina katki sagladigi sdylenebilir. Clinki girisimci bireyler basarma arzusu tasiyan hedef odakh
bireylerdir (Soomro ve Shah, 2022). Ogrenciler uygulama kapsaminda yeni tiriin tasarlayarak bunlari diger
arkadaslarina sunmuslardir. Bu durum onlari yeni kodlar ve modeller tasarlama konusunda motive
etmistir. Clinkl 6grenciler yeni durumlarla ve yeni ¢6ziim odakli basarilarla karsilasmanin hazzini
yasamislardir.

Hedef biylitme ve 06z biling alt boyutlarinda da istatistiksel olarak anlamli dizeyde gelisim
gorulmistir. Hedef bliyitme alt boyutunda gozlenen artis nitel bulgularda yer alan 6grenci beyanlarina
dayandirilabilir. Ogrenciler genel olarak ilk bitiren grupta yer almay, ilk bitirmeseler de en iyi modeli
ortaya c¢ikarmay! hedefleyerek kendilerince yiiksek bir amag belirlemislerdir. Ogrenciler genel olarak ilk
bitiren grupta olmanin onlari motive ettigini belirtmislerdir. Ayrica takim ¢alismalarinda galiskan ve azimli
olduklarinin ve robotik kodlamada iyi olduklarinin, zaman yoénetiminin iyi yapildiginin bir gostergesi
oldugunu da dile getirmislerdir. Ogrencilerin bu ifadelerini destekleyen arastirma bulgulari da 6grencilerin
basari odakli motivasyonlarinin artmasinda kendilerine hedefler koymanin, zamanla miicadele etmenin,
kazanan grup olmanin etkili oldugunu agiklamaktadir (Zimmerman ve Moylan, 2009). Bunun yani sira bazi
ogrenciler ilk bitiren grupta olmaktan ziyade is birligi igcinde iyi isler basaran grupta olmanin daha 6nemli
oldugunu disiinmektedir. Bu disiincenin sebebi aldiklari robotik kodlama egitiminin is birlikli 6grenme
yaklasimina dayanmasi olabilir. Clinkii is birlikli 6grenme yaklasiminda rekabetin arka planda olmasi, grup
ici olumlu baghlik olusturarak gorevleri en iyi sekilde tamamlamaya calismak 6nemlidir (Almajed vd.,
2016).

Ogrencilerin gorislerinden elde edilen bulgular ayni zamanda égrencilerin grupta aranan kisi olmak
konusunda oldukca hevesli oldugunu aciga ¢cikarmistir. Bu dislincelerin de temelinde grupta aranan kisi
olmanin onlari motive ettigi, 6z givenlerini artirdigi dislincesi yer almaktadir. Bulgulara gére grupta
istenen kisi olmak 6grencileri grupta gorevleri yerine getirmede motive edici ve 6z gliven asilayan bir unsur
olarak karsimiza ¢ikmaktadir. Ayrica 6grencilere gore grupta aranan birey olmak onlarin bilgili, azimli ve
basarili olduklarinin bir géstergesidir. Bunun yani sira 6grencilere gore gruba destek veren, gérevleri en iyi
sekilde yapan kisiler olduklarinin da bir gostergesidir. Grup ¢alismalarinda grupta aranan birey olmak
6grencileri motive edici, 6z gliven gelistirici bir unsurdur (Filgona vd., 2020). Ayrica 6grencilerin her hafta
robotik kodlama etkinliklerinde grupla ¢alismasinin da 6grencilerin grupla calismaya daha iyi adapte
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oldugu, grupta caliskan ve iyi olarak adlandirilan bireyler olmak istemelerinde tesvik edici oldugu
dusilmektedir.

Oz biling alt boyutundaki anlamli diizeydeki gelisim ise bireylerin basari hissi ve kendilerine giivenme
konusunda robotik kodlama etkinliklerinin etkisi ile agiklanabilir. Bu dogrultuda 6grenciler takim ¢alismasi
yaparak 6z guvenlerinin arttigini, ilk basta zorlanip basaramayacaklarini disinseler de zamanla
yapabildiklerini goérerek zevk duymaya basladiklarini belirtmislerdir. Bazi 6grenciler haftalar gectikce
sandiklari kadar zor olmadigini, robotik kodlamada bilgi sahibi oldukga 6z glivenlerinin ve basarma
hislerinin giderek arttigini dile getirmislerdir. Ogrenciler her hafta tasarimlar yaparak, modeller
olusturarak bagarma hislerini ve 6z glvenlerini artirmiglardir. Bu noktada robotik kodlama egitiminin
girisimci uygulama basamaklari ve is birligi yaklagiminin temel alinmasi etkili bir faktér olmustur. Cunku is
birlikli 6grenme yaklasimina dayali yapilan ¢calismalar 6grencilerin 6z glivenlerinin is birlikli 6grenme ile
anlaml diizeyde arttigini, girisimcilik egitiminin de 6z gliveni ve basarma hissini olumlu yonde etkileyen
bir uygulama siireci oldugunu ortaya koymaktadir (Boldureanu vd., 2020; Costin vd., 2022; Prahani vd.,
2018). Bu baglamda ilgili literatir sonuglari ile bu galismanin sonuglari benzerlik tasimaktadir. Buna ek
olarak bu calismada robotik kodlama etkinliklerinin is birlikli 6grenme yaklasimi ile yuritilmesinin de
dgrencileri motivasyon, basarma hissi ve 6z giiven alanlarinda destekleyici oldugu ortaya ¢ikmistir. Ozetle,
bu calisma sonuglarina gore sekiz hafta sire ile verilen is birlikli 6§renme ve girisimcilik ile buttinlestirilen
egitsel robotik uygulamalari; 6grencilerin grup icerisinde is birligi yaparak etkinlikleri tamamlamasi,
etkinliklerin zamanla 6grencileri cesaretlendirmesi, 6z glvenlerini ve basarma hislerini glglendirmesi,
grup calismalarinda iyi isler ¢cikarmasi, grupta etkili bir birey olarak nitelendirilme konusunda gtidiilenmesi
sebeplerinden 6tiri basari odakli motivasyonlarini gelistirmede olumlu bir etkiye sahiptir.

Sinirhiliklar ve Gelecekteki Aragtirmalar icin Oneriler:

Bu calismada tek gruplu on test-son test modeli tercih edilmistir. Bu galismanin gegerliliginin artirilmasi
acisindan kontrol gruplu modellerin tercih edilerek daha bilyiik gruplarla tekrar edilmesi 6nerilmektedir.
Bu sayede egitsel robotik uygulamalari icermeyen bir egitim alan gruba gére motivasyon dizeyinin
karsilastirmali calismasi yapilarak gecerliligi daha yiiksek sonuglar elde edilebilir. Bu arastirma kapsaminda
is birlikli 6grenme ve girisimcilik ile bitinlestirilen egitsel robotik uygulamalarinin ortaokul 6grencilerinin
basari odakli motivasyonlari Gzerine katkisi oldugu gorilmustir. Gelecekte bu alanda ¢alismalar yapacak
olan arastirmacilar egitsel robotigin motivasyon ile iliskili farkl beceriler ya da degiskenler tizerine etkisini
arastirabilirler. Ayrica nitel arastirma yontemlerinden goriismenin yani sira gézlemden de faydalanilarak
daha detayli veriler elde edilmesi saglanabilir. Ornegin; nitel veriler araciligiyla egitsel robotigin basari
diizeyine etki edebilecegi derslerin tespitine yonelik ¢alismalar da yurutilebilir. Diger bir husus ise bu
calismada kullanilan “Fischer technik” robotik setinin maliyetinin yiksek olmasidir. Dolayisiyla her sosyo
ekonomik diizey icin erisilebilir olmayabilir. Dolayisiyla daha diisiik maliyetli robotik araglarla bu kapsamda
bir calisma gercgeklestirilebilir. Bunun yani sira bu galisma sonuglarindan yola c¢ikilarak girisimcilik
becerilerinin gelistiriimesinde is birlikli 6grenme yaklasimi temelli egitsel robotik uygulamalarinin
yayginlasarak derslerde kullanilmasinin 6grencilerin liderlik, yaraticilik ve girisimcilik gibi bircok beceriler
acisindan katki saglayici olacagi distinilmektedir.

“Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”nde belirtilen tiim yonergelere
uyulmustur ve “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” basligi altinda yer alan eylemlerin
hicbiri gerceklestirilmemistir.

Yazar Katki Orani
Yazar, ¢alismanin tamamindan tek basina sorumludur.
Etik Beyan

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

Yazar calisma kapsaminda herhangi bir kurum veya kisi ile g¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.
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