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Dear Readers,

We are delighted to present you the November 2024 issue of the Journal of Limitless
Education and Research.

The aim of our Journal, which has been continually published by the Limitless Education and
Research Association (LERA) for 8 years since 2016, is to contribute scientifically to the field of
education and research. To this end, theoretical and applied original studies are published for free
and shared with readers at nationwide and worldwide.

The Limitless Journal of Education and Research is published in Turkish and English three
times a year and indexed in EBSCO, Education Full Text (H. W. Wilson) Database Coverage List, which
is accepted as a field index by the Higher Education Council (UAK in Turkish). Additionally, it is
indexed in various national and international indexes such as ASOS, DRIJI, ESJI, OAJl, ROAD, SIS,
SOBIAD, Worldcat, and receives numerous citations. To the SOBIAD impact factor, our journal is in
the top 90th among scientific journals in our country. Our initiatives and studies continue so as to
let our journal be scanned in national and international indexes.

SEAD Journal, an internationally peer-reviewed journal, is published with scientific
contributions of articles, research, and projects by academics, researchers, educators, and teachers
from different countries. Our journal has been maintaining its publication for eight years without
compromising its academic and scientific quality, delivering current and new studies to readers in
the field.

In this issue of our journal, four scientific research and articles related to education are
included. We would like to thank all the editors, authors, reviewers, and translators who contributed
to the preparation and publication of this issue.

We extend our respect with the hope that our journal will contribute to scientists,
researchers, educators, teachers, and students in the field.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION
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Degerli Okuyucular,
Sizlere Dergimizin Kasim 2024 sayisini sunmaktan biytk mutluluk duyuyoruz.

Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016 yilindan bu yana 8 yildir kesintisiz
olarak yayinlanan Dergimizin amaci, egitim ve arastirma alanina bilimsel yonden katki saglamaktir.
Bu amagla kuramsal ve uygulamali 6zglin calismalar Ucretsiz yayinlanmakta, ulusal ve uluslararasi
dizeydeki okuyucularla paylasiimaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda {i¢ say olarak Tirkce ve ingilizce
yayinlanmakta, UAK tarafindan alan indeksi olarak kabul edilen EBSCO, Education Full Text (H. W.
Wilson) Database Covarage List’te taranmaktadir. Ayrica ASOS, DRJI, ESJI, OAJI, ROAD, SIS, SOBIAD,
Worldcat gibi ulusal ve uluslararasi cesitli indekslerde taranmakta ve ¢ok sayida atif almaktadir.
SOBIAD etki faktériine gore Dergimiz, Ulkemizdeki bilimsel dergiler icinde ilk 90. sirada
bulunmaktadir. Dergimizin ulusal ve uluslararasi indekslerde taranabilmesi i¢in girisimlerimiz ve
¢alismalarimiz devam etmektedir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), uluslararasi hakemli bir dergi olmakta, farkli
Ulkelerdeki akademisyen, bilim insani, arastirmaci, egitimci ve Ogretmen yazarlarin makale,
arastirma, proje gibi bilimsel katki ve destekleriyle yayinlanmaktadir. Akademik ve bilimsel
kalitesinden 6din vermeden sekiz yildir yayin hayatini siirdiirmekte, giincel ve yeni calismalari
alandaki okuyuculara ulastirmaktadir.

Dergimizin bu sayisinda egitimle ilgili dort bilimsel arastirma ve makaleye yer verilmistir. Bu
sayinin hazirlanmasi ve yayinlanmasinda emegi gegen bitlin editor, yazar, hakem ve gevirmenlere
tesekkiir ediyoruz.

Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve 6grencilere katkilar
getirmesi dilegiyle saygilar sunuyoruz.

SINIRSIZ EGITIM VE ARASTIRMA DERGISI
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Investigation of Duolingo-Music in Terms of Universal Design
for Learning and Gamification Components
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Berivan DAGHAN, Gazi University, beri.odh@gmail.com, 0000-0002-9889-4617
Sefa BOKE, Gazi University, sefabke@gmail.com, 0000-0003-4472-3887

Abstract: This study aims to analyze the music module of the Duolingo application in terms of
universal design of learning (UDL) and educational game components. The research was carried out using
an evaluative design within qualitative research methods. Universal Design Principles Checklist and
Educational Gamification Elements Identification Form were the data collection tools. The application was
subjected to a detailed evaluation by three experts specialized in music education and gamification.
According to the results, the Duolingo music application was mainly based on the principles of UDL and
educational game components. It was determined that 37 of the 45 items within the UDL principles were
met by the application, and its compliance with universal design principles was generally high. However,
it was determined that some areas had the potential for improvement. In particular, it was emphasized
that improvements should be made in features such as content customization, user control, and
alternative keyboard compatibility. When the application was examined in terms of educational game
components, it was seen that some features, such as customizable avatars and leaderboards, were
available, as well as visual or auditory feedback. However, the lack of narrative tasks and in-game teams
shows that the application must also be improved. In conclusion, it has been determined that Duolingo's
music application has strengths and areas that need improvement. Therefore, it is recommended that the
application be evaluated experimentally in future studies. Such studies can help us better understand the
application's effectiveness and learning outcomes. In addition, suggestions can be developed to improve
the user experience and create a more effective learning environment.

Keywords: Education, Music, Music education, Gamification, Universal design for learning.
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1. Introduction

In today's digital world, accessibility and inclusion are gaining increasing importance and
are being addressed with new approaches integrated into technology. Accessibility can be
defined as enabling individuals with physical or mental disabilities, the elderly, or people with
any special needs to move unhindered in environments, products, and services (Petrie et al.,
2015, p.1; Shaheen & Lazar, 2017, p.2). When accessibility is considered equal, it also means
providing fair opportunities to every member of society without discrimination, such as
language, religion, race, age, gender, or disability status, allowing them to use their potential at
the maximum level. In this direction, the universal design approach offers accessibility and

inclusiveness for every individual.
1.1. Universal Design of Learning (UDL)

Universal design first emerged in architecture in the 1970s as an approach to producing
solutions that facilitate people's access to buildings. In this way, it seeks to enable individuals
with special needs to use buildings and products independently (King-Sears, 2009, p.199). It
includes products and services that can be used directly without needing assistive

technologies and made usable with assistive technologies (Edyburn, 2005, p.17).

The field of the approach was soon recognized as having the potential to respond to the
different learning, perception, approach, and emotional needs of individuals with no apparent
special needs, and it was transferred to other fields. The seven universal design principles
expressed by Connell et al. (1997) are fair use and/or equality in use, flexibility in use, simple
and intuitive use, perceptible information, error tolerance, low physical effort, and size and
space for approach and use, and educational practices based on these principles have the
potential to contribute to the provision of accessibility, inclusion and learning at the highest level
for every individual. The principle of fair use is that the design is helpful for people with different
abilities; flexibility in use is that it can be arranged according to the preferences of individuals;
user experience is easy to understand regardless of the level of knowledge and skills; simple and
intuitive use is that it is easy to understand regardless of the level of knowledge and skills;
perceptible information is that it conveys the necessary information to the user irrespective of
the environmental conditions; minimizing the negative consequences of various hazards and
accident possibilities corresponds to fault tolerance; efficient and comfortable use corresponds
to low physical effort, and providing space for use regardless of the physical characteristics and

mobility of the user corresponds to the principle of size and space for approach and use (Darrow,
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2010, p.43-44; Story, 1998, p.7). Thus, the Universal Design Principles of Learning (UDP) is an
instructional framework that puts the learner at the center, acknowledges the diversity of skills
and abilities among students, and provides a set of principles for inclusive curriculum
development and delivery (McKenzie & Dalton, 2020, p.5). In this direction, it also draws
attention to an approach that integrates technology and curriculum-based measurement to
improve reading and comprehension skills for students with disabilities (Hall et al., 2014, pp.72-
83). The approach is designed to expand opportunities for all students by removing barriers that
may occur in the access to education for individuals (Mariappan & Yasin, 2023, p.518). Thus, it
is an approach that consists of principles for designing teaching and learning to meet the needs
of all learners, with the ultimate goal of making education accessible to all learners (Ahmed,
2021, p.173; Yin-Feng, 2021, p.131). Likewise, it enables students to learn successfully (Levey,
2023, p.487). Ralabate (2011) and Black et al. (2015) emphasized the cognitive neuroscience-
based approach of IET and stated that it reduces barriers for students with disabilities by
including different learning preferences and learners. Camacho et al. (2016) also emphasize that
IET applications are beneficial not only for disabled students but also for all students, while
Variawa and McCahan (2010) state that it strengthens the participation of all students in the

education and learning process.

There are many studies in the literature on applying universal design principles in music
education. Darrow (2010) discusses the importance of using these principles to ensure
accessibility and inclusion in educational practices and emphasizes the relevance of universal
design principles in music education. Shaw and Auletto (2021) conducted a study focusing on
access to music education at the state level and highlighted inequalities and challenges related
to equitable access to music education. Samuels (2019) explored improvisation with inclusive
and accessible digital musical instruments, emphasizing the importance of removing barriers
and promoting inclusivity in music performance and creation. Darrow (2016, pp. 313-314)
encourages music educators to apply alternative approaches to existing techniques, considering
that each student has unique interests and abilities. In this way, he emphasizes that students

should be allowed to explore by using technological tools effectively.
1.2. Gamification in Education

Another student-centered approach is gamification, which is summarised as ‘using game
elements in non-game areas’ (Deterding et al., 2011, p.9). The primary purpose of gamification

is to bring the game elements to the real world and to experience similar emotions realistically.
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Kapp defines gamification as ‘the process of using game-based mechanics, aesthetics and game
thinking to influence people, encourage action, promote learning and solve problems’

(Kiryakova et al., 2014, p.679).

Gamification in education is a strategy to make learning processes more effective,
exciting, and participatory using game design principles. This motivates students to achieve
learning goals, increase participation, and make learning more enjoyable (Glrler, 2020, p.174).
Gamification in education can achieve several goals, such as providing students with problem-
solving skills, encouraging teamwork, making learning fun, and increasing motivation.
Gamification strategies can include techniques such as point systems, rewards, rankings,
storytelling, simulations, and competitions. To implement the gamification approach, Werbach
and Hunter (2012) developed a gamification model consisting of three categories: dynamics,
mechanics, and components. Dynamics covers five main components that are important in the
gamification process: (a) constraints; (b) emotions that are intended to be elicited, such as
curiosity, competition, and happiness; (c) story; (d) progression, which characterizes the process
the user will experience in gamification; and (e) relationships, which characterize social
interaction. The basic processes that connect these dynamics and support progress are called
mechanics. Factors such as challenge, chance, competition, cooperation, feedback, resource
acquisition, rewards, turn order, and winning status are within the scope of mechanics. Each
mechanic serves specific dynamics. Furthermore, components can be defined as more
specialized versions of dynamics or mechanics. They serve particular dynamics or mechanics.
For example, achievements, avatars, badges, collections, gifting, leaderboard, points, virtual
items, and teams are examples of these components (Arkiin-Kocadere & Samur, 2016, p.405;

Sahin et al., 2017, pp.375-376).

Gamification in music education supports establishing an emotional connection with
music and aims to bring the individual's learning experience to its highest potential. Following
this approach, Brett et al. (2020) developed educational games for keyboard and piano learning
to make learning exciting and compelling. Aras and Can (2023) found that gamification through
educational software development increased student motivation in guitar education. This
indicates that gamification can make music education more interactive and entertaining and
motivate students. Point systems, rewards, competitions, and other game elements can
encourage students to improve their musical skills. Various learning materials, multi-sensory
interventions, and flexible learning methods allow students to develop their musical abilities so

that music education becomes an enriching experience for all.
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The two approaches considered in the research, IET and gamification, can be considered
as two essential approaches that support inclusiveness and universality in access to knowledge,
considering individuality. Likewise, with the development of technology, education is not only
limited to printed books, but the level of access to education is increasing with digital platforms,
digital mobile applications, and virtual and augmented reality applications (Tili¢, 2020, p.673).
According to Edyburn and Edyburn (2011), IET also addresses the issue of diversity in the
classroom, proactively values diversity, and supports it with technology tools that differentiate
and support different learners. When the recently designed educational and technological
applications and games are analyzed, it is seen that both approaches mentioned in the research
are used together. In this sense, Duolingo is a language learning application used by university
students. It effectively improves listening, reading, speaking, and writing skills, as well as
grammar and vocabulary knowledge. The application also increases students' motivation to
learn English (Irzawati, 2023; Permatasari & Aryani, 2023). Generation Y mainly prefers Duolingo
as it enables digital learning of English. It facilitates independent and out-of-class learning by
providing a model based on daily life. The application offers fun and gamified learning by

combining text elements with audio-visual questions (Nita et al., 2023).

Duolingo has launched a module that aims to introduce music, which is accepted as a
universal language, to course programs through fun activities. According to Duolingo Team
(2023, 11 October), learning music helps reading, verbal, listening, and mathematics skills and
can potentially delay cognitive decline associated with aging. Although music education has
many benefits, they emphasize that more than 3.6 million students in the USA do not have
access to music education due to the high cost of music lessons. Therefore, they state that they
have a mission to make music education accessible to everyone. Considering this mission, it is
seen that the application aims to appeal to a vast audience. This broad audience includes
students with different learning needs, such as other age groups, languages, cultures, and music
genres, individuals with different perceptions and learning levels, and individuals with special
needs. To effectively meet the needs of a broad target audience, it is essential that the
application is designed according to universal design principles. The Duolingo music design team
(2023) states that to appeal to a broad audience, unlike other applications, they focus on
teaching music literacy, such as note reading, identification, and playing familiar songs, rather
than training students to perform on a specific instrument. In this respect, they have determined
an approach to teaching the language of music instead of costly tools such as instruments. When

achieving these goals, they explained that instead of watching long videos or reading long texts
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to get explanations of musical concepts, they adopted an approach based on learning by
interacting with game-like exercises that provide focus and motivation. It is worth exploring the
extent to which the Duolingo music application utilizes universal design principles and
gamification elements to meet the needs of its target audience. . Accordingly, this study aims to
analyze the application of Duolingo music in terms of universal design principles and educational

game components. To achieve this aim, the following questions were addressed:

1. How does the Duolingo music application comply with the universal design for

learning principles?

a. How appropriate is the Duolingo music application regarding the content

presentation dimension?

b. How does the Duolingo music application comply with the dimension of usage and

interaction options?

c. What is the appropriateness of the Duolingo music application in terms of interest

and motivation options?
2. What are the educational game components in the Duolingo music application?
2. Method
2.1. Research Design

The design of this study, which aims to evaluate the Duolingo music application in terms
of universal design for learning and gamification elements, is descriptive and evaluative
research, which are qualitative research types. Evaluative research is a disciplined and
systematic form of inquiry conducted to reach an evaluation or appraisal conclusion about an
object, program, practice, activity, or system and provide information for decision-making
(Kellaghan, 2010). Evaluative research is a type of research that assesses how well a product,
program, or concept meets its aims and objectives. It can improve a solution's design, usability,
and effectiveness and justify its value and impact. Evaluative research is well-suited to this
context as it provides a structured approach to assess whether specific criteria related to
educational accessibility and engagement were met. Since this research examines the Duolingo
Music Application designed for music education in the context of universal design principles and
gamification elements, document analysis was used as a data collection technique. In the

analysis, a comparison was made based on forms.
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2.2. Data Source

The Duolingo Music application was taken as a data source in this study. Duolingo is an
educational technology company that produces language learning applications in the category
of education and social networks in Google Play and IOS stores. It was first released in beta
version on 30 November 2011, and its public offering was made on 19 June 2012. The application
began with English language instruction and, as of January 2024, offers 46 different language
learning options. The application has been rated by 21065547 users with an average of five stars.

Therefore, it can be considered a successful application with a worldwide user network.

In addition to world languages, Duolingo is developing modules for teaching universal
languages such as maths and music. Since October 2023, the music module has also been added.
Initially, Duolingo Music is available for iOS devices (OS 16 or later) in English and Spanish. The
application is available free of charge. Users can pay and benefit from privileges such as stopping
adverts and the right to infinite lives. Since the Duolingo music module was only recently

launched, data on its intensive use by country and user ratings are not yet available..

In the Duolingo music application, users can access all language options through an

application interface shown in Figure 1.

Music ingilizce
New Courses
E

Math

Figure 1. Duolingo Music language options interface

There are a total of 69 units in Duolingo music under titles such as acquiring the building
blocks of sound, learning time with quarter notes, playing and reading the note fa, comparing

3/4 and 4/4 measures, dividing a quarter note in half, comparing la and other notes, and
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studying different arrangements of rhythms. Each unit consists of various steps, puzzles, and
tasks, from simple to challenging. Each unit has a treasure chest and an end-of-unit task to earn

points by collecting more stars (Figure 2).
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Figure 2. Duolingo Music unit steps and distribution

The application establishes a relationship between note names, the location of the notes
on the piano, note sounds, and rhythms. It provides this relationship with various puzzles,

matching, listening, and playing activities (Figure 3).

Arrange from low to high pitch ¥s Play all of these notes L
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Figure 3. Duolingo Music sample applications
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As can be seen in Figure 3, methods such as matching the notes with the sounds listened
to, ordering the notes from treble to treble, playing the missing note by finding the missing note
and playing the regular rhythm by paying attention to the beats are some of the teaching
methods included in the application. The application uses the universal system in rhythm and
meter concepts. However, it uses the American system based on letters such as A, B, and C

instead of the European note system, which is expressed as do re mi in the naming of the notes.
2.3. Data Collection

Data for this research were collected using two different evaluation forms: the
‘Universal Design Principles Checklist’ and the ‘Form for Determining the Elements of

Gamification in Education.’
2.3.1. Universal Design Principles Control Checklist

The Universal Design Principles Checklist was used to determine the conformity of the
Duolingo music application with the principles of universal design for learning. The checklist
developed by Senel et al. (2019) to assess the compliance of a mobile application with universal
design principles was taken as a basis. While preparing the relevant list, nine guiding features
under three main principles within the scope of the UD principles in the literature were used as

basis (CAST, 2011). Based on expert opinions, each item's content validity index (CVI) was 0,95.

For this study, the researchers reorganized the relevant list for qualitative analysis. The
list prepared by Senel et al. (2019) was ready for statistical analysis, and scoring is expected in
the checklist. However, columns indicating the presence or absence of the relevant criterion and
an explanation and comments section were added instead of the scoring system to obtain more
in-depth data specific to this research. It aimed to reach more detailed qualitative data by asking

the experts to explain how the relevant criterion items were used in practice.

The Universal Design Principles Checklist was adapted from Senel et al. (2019) to
evaluate how well the Duolingo music module aligned with UDL principles. It included 23 items

categorized into three key dimensions:

1. Content Presentation: Assessed whether the module presented content to support

diverse learners (e.g., adjustable text size, visual aids, and multimedia).

2. Usage and Interaction Options: Focused on flexibility in user interaction, such as

personalized feedback, alternative keyboard compatibility, and user pacing.
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3. Interest and Motivation Options: Evaluated the inclusion of motivational elements,

task difficulty levels, and adaptive learning paths.

This form guided the assessment, which is form, evaluated the presence or absence of
specific criteria rather than collecting quantitative data such as frequency counts. Each item on
the checklist was assessed qualitatively, focusing on whether the design elements were present.
The tool aimed to determine the module's compliance with universal design principles without

using numerical metrics or frequency-based analysis.
2.3.2. Form for Determining the Elements of Gamification in Education

The researchers created the ‘Form for Determining the Elements of Gamification in
Education’ to determine the gamification elements in the Duolingo music application. In the
form, there are three dimensions: game mechanics, dynamics, and components, which align
with the relevant literature. Game mechanics are the components of games that have various
functions for the game process consisting of elements such as points, rewards, social areas,
virtual items, teams, avatars, levels, leaderboard, badges, challenge activity, desire, and luck
(Deterding, 2012; Kapp, 2012; Zichermann & Cunningham, 2011). Game dynamics are actions
that enable players to interact with game mechanics, such as feedback and support, limitations,
progression, relationships, narrator, exchange, cooperation, rescue, etc. (Werbach, 2016;

Zichermann & Cunningham, 2011).

The form prepared for this study determined 15 criterion items, including game
components. All items in the form were defined to ensure the validity and reliability of the
raters, and a consensus was reached with the raters. To evaluate the appropriateness of the
wording and game components, the opinions of a Turkish language expert and two field experts
working on gamification in education were obtained. The form was finalized according to the

expert opinions.

The identification form of educational gamification elements was designed following
models proposed by Werbach and Hunter (2012). It included 15 items that assessed the

presence of key gamification components in the module, such as:
1. Points and Rewards: Motivational elements that encourage user engagement.

2. Leaderboards and Avatars: Social and personalization features that enhance user

experience.
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3. Challenges and Levels: Task-based elements that progressively increase in difficulty,

driving user learning and achievement.
This form also categorized gamification elements into three primary dimensions:

e Dynamics: Overarching principles guiding user interaction (e.g., constraints,

emotions).

e Mechanics: The processes through which users interact with the content (e.g.,

challenges, feedback, resource acquisition).
e Components: Specific features such as avatars, badges, or rewards.

Like the universal design for learning checklist, this form was used to determine the
presence or absence of these elements. The qualitative nature of this tool allowed for an in-
depth analysis of how effectively gamification elements were integrated into the learning
experience. Columns indicating the presence or absence of the relevant criterion and an
explanation and comments section to obtain more in-depth data specific to this research. The
only numerical data in the study is included in the graph showing the numerical fulfillment of

the relevant criteria in terms of the sub-dimensions in the universal design for learning form.

Both forms used in this research focused on determining whether specific criteria were
met rather than collecting quantitative data such as frequency counts. Duolingo is a mobile
application. Furthermore, because of the nature of apps, universal design principles are present
or absent throughout the app. When a feature is included in the app, it is defined for all stages.
Therefore, the application's structure makes it impossible to perform a frequency analysis. For
this reason, the forms used in this study examined the presence and absence of the relevant

features in the application.
2.3.3. Data Collection Procedure

For data collection, both forms were shared with three experts working on music
education, technology in music education, and gamification. Three experts were chosen based

on their extensive experience in music education and gamification:
* A professor specializing in music pedagogy and technology integration in education.
¢ A researcher in gamification and its application in learning environments.

¢ A technologist with expertise in digital music tools and accessibility.
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Each expert had over ten years of experience and was actively involved in research
related to educational technologies. Their participation ensured that the evaluation covered

both pedagogical efficacy and user engagement.

Since the Duolingo music application was running on iOS 16 and later versions during
the study period, it was limited to three experts with the technology to evaluate. Before starting
the evaluation process, the experts were given brief information about the forms, and items
that may have been misunderstood were clarified through question-and-answer sessions. The
experts were allowed to experience the whole application, complete the 69-level game, and

evaluate it. The experts made their evaluations independently of each other.
2.4. Validity and Reliability

In evaluative research designs, since the data are evaluated based on the criteria in the
forms, validity and reliability were assessed by calculating the agreement between expert
evaluator. Inter-rater validity and reliability were calculated using the formula suggested by
Miles and Hubermann (1994). Using the formula, the items on which the experts agreed or

disagreed were determined separately for each data collection tool.

The universal design for learning checklist applied to the Duolingo music application
determined [Reliability = 42 / (42 + 3) = 93,3] as [Reliability = 13 / (13 + 2) = 86,6], as a result of
the gamification elements form. Since the inter-rater reliability was calculated to be higher than

85% for both forms, the research is highly valid and reliable.
2.5. Analysis of the Data

The data analysis examined the experts' evaluations of the Duolingo music application
based on the forms. The presence/absence criteria were used to analyze whether the items in
the ‘Universal Design Principles Checklist’ and ‘Form for Determining the Elements of
Gamification in Education’ used in data collection were included in the Duolingo music
application. In both forms, an opinion column was provided for the evaluators to analyze the
criteria in detail. In the study, qualitative analysis was carried out through the criteria-based
statements of the evaluators. The qualitative data produced by the expert evaluators regarding
the criteria in the data collection forms were subjected to content analysis and included in

explaining the relevant criteria.
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3. Results

3.1. Compliance of Duolingo Music Application with Universal Design of Learning

Principles

This section presents the findings obtained in accordance with the table of universal
design for learning principles for the Duolingo music application, which isin line with the

research's problem and sub-problems.

The first sub-problem of the research is to determine the extent to which the Duolingo
music application complies with the universal design for learning principles. According to the
measurement tool, the appropriateness of the content analyzed in terms of presentation, use
and interaction, interest, and motivation sub-dimensions was evaluated, and the general

percentages are presented in Graph 1.

I. Principle: Representation II. Principle: Action and Expression Ill: Principle: Engagement

’-

= Present = Absent = Present = Absent = Present = Absent

Principles
11,1%

N

Graph 1. Ratios of Duolingo Music application according to the dimensions of SCT

As seen in Graph 1, the Duolingo music application meets the principles of SCM to a
great extent. The sub-dimension with the highest fulfillment rate is the dimension of interest
and motivation options, with a rate of 88.9%; this data is followed by the presentation of the
content, with 67,7%, and the use and interaction dimension, with 64,1%. Findings related to

each sub-dimension are given in the following sections.
3.1.1. Presentation of Content Dimension

The first sub-dimension of the universal design for learning is the presentation of the
content. This section provides information about the application's tools regarding what changes
can be made in the prepared content's written, visual, and audio elements, how the teaching
process is planned, and how the teaching process can be reinforced. According to the experts'
evaluations, the items related to the content presentation in the Duolingo music application are

given in Table 1.
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Criteria for the dimension of content presentation in universal design for learning

Criteria for the Dimension of Content

. Present Absent Comments
Presentation
1.Ch to th tent si text, . .
a-nges ° (? content size (text, The app does not allow users to adjust text size,
graphics, tables, images, etc.) are X L - . . .
limiting accessibility for visually impaired users.
allowed.
2. Adjusting contrast between . . .
. Color contrast adjustments are only available via
background and content and changing X . . I
. device settings, not within the app.
colors is allowed.
No figurative language or metaphors are
3. Similes and metaphors are used. X . € 8 g. P
incorporated to explain concepts.
4.U trol and d adjust t . . . -
.ser controfan spefe @ .jus ment are There is no speed control option, which may limit
available for elements like videos, X - . ; .
. . . ) users' ability to adjust learning to their pace.
animations, and audio recordings.
There is no support for subtitles or speech-to-text
5. Subtitles or speech-to-text techniques . PP . S P .
X conversion, reducing accessibility for hearing-
are used. . -
impaired users.
Th not incl ign lan r
6. Sign language is used. X Pf app does. gt include sign la 'gua.ge sgppo Y
which could limit access for hearing-impaired users.
7. Text-to-speech technology is X There is no text-to-speech support, which could aid
supported. users with reading difficulties.
Users can control the volume through their devices
8. Volume adjustment is allowed. X . &
but not through in-app controls.
. The app provides visual and auditory
9. Language options or non-language . .
) - X support but currently offers content only in English
supports (visuals, etc.) are provided. .
and Spanish.
10. Visual itory, or il ivalen
0 |s.ua ! éUdlto y, or tactile equivalents Visual and auditory feedback is provided, but no
(e.g., vibrations) for effects, alerts, and X . . . .
S . tactile equivalents (e.g., vibrations).
notifications are provided.
11. Auditory options are provided for X Auditory feedback is available to complement visual
visual content. learning tasks.
12. Multiple media (text, speech, X The app integrates various media forms, including
drawing, animation, etc.) are used. text, audio, and interactive activities.
13. Basic terms and symbols . .
) e Sy Key musical terms are introduced gradually through
(mathematical, scientific, etc.) are X
. tasks and puzzles.
explained.
14. Connections with prior knowledge are X The app builds on previously learned concepts
made. across levels.
15. Critical prerequisite concepts are X Essential concepts are reviewed before advancing to
taught/reminded beforehand. new ones.
Th lication m n he n h nly if
16. Key ideas and relationships are € application moves 0. .tOt e next p. a.se 0. yia
highlighted using graphics X level has succeeded sufficiently. When it is switched
gnlig g graphics. on again, the previous phases can be repeated.
17. Examples are given to emphasize X Practical examples are included in each task to
critical topics. reinforce learning.
18. Steps and procedures are sequential X The app presents tasks in a clear, step-by-step
and clear. manner.
19. Tables, algorithms, etc., are provided X Progress tracking uses tables and charts to organize
to organize/categorize information. user data.
20. Instruction is segmented. X Each module is divided into manageable steps.
21. The instructional process is sequential X Tasks increase in difficulty progressively to scaffold
and staged. learning.
22. The interface is not complex. X A simple interface ensures ease of use for all users.
23. Opportunities for repetition and . . L
PP P X Users can repeat exercises to improve their skills.

practice are provided.

According to Table 1, regarding the content design for students with different visual

needs, it was determined that the application does not allow changing the text and content

sizes, adjusting the contrast between the background and content, and color changes. The

application was designed to cover the entire screen of mobile devices with different screen sizes
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such as smartphones and tablets. However, changes in in-app size are not allowed. In this
respect, students with different visual needs should use large screens. Regarding the
background settings, dark-light mode or color contrast can be adjusted with the possibilities of

the device used, although not from within the application.

The content presentation also has settings related to sound, visual and sound
relationships, and different speeds. However, the application does not have a sound and sound
speed setting. According to the evaluators, it is possible to adjust the sound settings according
to the possibilities of the device used. However, a tool that can adjust the speed of the music,
listening, and matching exercises in the application according to the needs of the students is not

provided.

There are also items related to hearing and language options in the universal learning
design. Table 1 shows no sign language, subtitle, or text-to-speech conversion tools exist in the
application. According to the opinions of the expert evaluators, especially in the context of
language options, it was revealed that the application currently works with an English interface
and that there are auditory and visual options to identify the symbols that reveal the music

language.

In the context of the pedagogical presentation of the topics in the sub-dimension of the
content, it meets all other items except for including simulations and metaphors. It is seen that
features such as establishing a connection with prior knowledge, dividing the teaching into parts,
and being sequential and progressive are included in the application. In different educational
applications, basic terms and behaviors related to the subject can be given in separate videos
with more cognitive-based explanations. In Duolingo music, instead of such explanations,
symbols and terms are presented in the form of a game and puzzle with activities such as

matching or trial and error.
3.1.2. Action and Interaction Options Dimension

The second part of the SCT is the dimension of usage and interaction options. This
section includes information about the prepared content's purpose, goals, personalization
options, and the extent to which interaction with other users is possible. The results of this

dimension for Duolingo music are given in Table 2.
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Criteria for the Dimension of Action

. . Present Absent Comments
and Interaction Options
1. The educational purpose, objectives, X Each level clearly states its goals, guiding
and program are clear. users effectively.
. . Matching and puzzle-based tasks
2. Various assessment tools (multiple . .
. X provide different forms of
choice, open-ended, etc.) are used.
assessment.
3. Social media and interactive web X Users can share achievements via
tools are used. social media platforms.
4. Provides personalized and effective X Feedback is given immediately after
feedback. tasks to promote improvement.
5. Individuals can continue at their own X Users can repeat levels and advance
pace. according to their learning speed.
6. Provides checklists, goals, and .
& . Users can set goals and track their
templates for the user to plan their X . o .
progress with built-in planning tools.
study process.
7. Provides information about users' X Progress metrics (points, stars) are
progress. displayed at the end of each task.
Users can access an online help
8. Provides online support and help. X section and frequently asked
questions.
9. It offers various options for user Only touch-based interaction is
interaction (manual, voice, one-touch, X available, limiting accessibility for
keyboard, or adaptive keyboard). users with special needs.
10. Compatible with alternative X The app does not support Braille or
keyboards (F, Q, Braille, etc.). other adaptive keyboards.
- . Users can only track
11. Offers the ability to save and display . v .
X achievements and not save or display
work products.
personal work products.
12. Provides environments for taking X There is no built-in feature for users to
notes. take notes within the app.
The app lacks rubrics or scales for
13. Offers tools for self-assessment PP .
X users to assess their progress

(rubrics, scales, etc.).

independently.

As seen in Table 2, it was determined that the purpose, objectives, and education

program given in the Duolingo music application were clear. The expert evaluators determined

that different measurement and scoring tools were used to measure this training, such as

matching, identification, puzzles, and playing in time. These tools give a point for each note

played correctly and on time. If the note is played correctly but there are delays in time, a

deduction is made from this full score. At the end of each activity, users are given feedback on

their progress with a performance score. Although the application provided users with effective

feedback on their achievements, it was observed that it needed to offer various tools for self-

assessment (rubrics, scales, etc.) and individual note-taking.
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It was also observed that there were no different options for user interaction (manual,
voice, one-button, keyboard, or adapted keyboard); only the touch keyboard option was
available. The application design did not include alternative keyboard options such as F, Q, and

Braille.

It was determined that the Duolingo music application was designed to allow individuals
to pass the stages according to their learning speed and preferences. Users can try countless
times to get the highest performance score. In addition, even if they have received enough
points to pass the relevant stage, they can return and increase their score. Progression options
are also available for users with more advanced musical knowledge and background. Users who
want to skip to the following units can participate in a placement activity and pass if they get
enough points. The application also provides tools for the user to plan the study process. It was
observed that there was a checklist for designing the study, and goals such as 15- and 30-day
plans and various templates were provided so that the user could work regularly. However, it
appeared that users could not exhibit their work products; only the achievements and scores

obtained from these studies could be shared via social media tools.

Regarding user interaction, the application aims to create an environment for
interaction both within its interface and through different social media platforms. In addition,
users are directed to frequently asked questions and online support sections to solve various

problems they experience.
3.1.3. Interest and Motivation Options Dimension

The third part of the universal design for learning is the dimension of interest and
motivation options. This section includes information about how much the content appeals to
individuals with different characteristics, whether it contains rewards, affirmation, etc., and the
presentation of role models that motivate the user. The results of the dimension for the

Duolingo music application are presented in Table 3.
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Table 3

Interest and motivation options dimension

Criteria for the Dimension of
Interest and Motivation Options
1. The most frequently used

Present Absent Comments

Key elements are organized for quick

elements are arranged in the most X -
. access and enhanced usability.

accessible manner.
2. Designed to appeal to individuals Though it focuses on Western music, the
of different genders, ages, and X app is user-friendly and suitable for
abilities. children and adults.
3. Provides modular use for the X Users can complete levels independently
user. without following a strict order.
4. Tasks are given to encourage .

. S . The app motivates users to explore
active participation, exploration, X

. . concepts through trial and error.
and experimentation. P g

5. Difficulty levels are created in the Levels increase in complexity, maintaining

. X
defined tasks. user engagement.
6. Motivational elements such as .
) . Points, stars, and treasure chests serve as
rewards and affirmations are X L
. motivational rewards.
included.
7. Alarms, warnings, and A
e s . The app sends notifications to encourage
notifications are provided for X . .
L daily learning.
planned activities.
8. Motivational role models who Users can view leaderboards to see high-
have used the application are X achieving friends as motivational
presented as examples. examples.
9. Designed to appeal to individuals . -
.g pp The focus on Western music theory limits
from different social and cultural X . .
the cultural inclusiveness of the content.
backgrounds.

Table 3 shows that the highest level of meeting the criteria was realized in this
dimension. It is stated that the application interface is quite simple and understandable, and the
most frequently used items are organized in an easily accessible way; the bottom line is that it
provides modular use to the user, and in this respect, it directly appeals to primary school
students, but it can also be suitable for people who want to learn music at an advanced age. It
is seen that there are different levels of difficulty in the application, and there are tasks that

enable active participation.

Regarding the motivation options, there are motivating elements such as reward and
approval. According to expert opinions, these motivating elements appear to the user in many
forms. For every task done correctly, some elements can be associated with success, such as
points, stars, and treasure chests, and emotional tools, such as Duolingo's owl-shaped mascot
jumping and showing joy. Trial rewards for the ad-free app version are also offered to help you
reach a high level in both time and achievement scores. It is thought that success is supported

cognitively, emotionally, and financially.
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In order to sustain interest and motivation, the app provides a plan for when learning
will take place and aims to turn it into a habit by reminding users of notification messages every
time it is time to study. It was seen that notifications were given to reach the daily goal within
24 hours with planned activities, and motivating role models were presented as examples with
features such as leaderboards and following friends. In particular, the achievements of friends

who use the application regularly and have high scores are also announced with notifications.

In order to attract more users, the application is expected to be designed for the
interests and needs of socially and culturally different individuals. In this respect, it has been
determined that the application is based on classical Western music, piano, and a universal note-

reading system. It does not cover ethnic instruments and sound systems of different cultures.
3.2. Educational Game Components in Duolingo Music Application

The Educational game components table, which was used to determine the educational
game components in the Duolingo music application, the second sub-problem of the research,
provides information about the content, scoring system, levels, the ability to create avatars, and
the status of both the players themselves and their friends in the game (online/offline status,

etc.). The findings for the Duolingo music application are given in Table 4.

Table 4

Educational game components

Game Components Present Absent Comments
Users receive points and stars for task completion, reinforcing their

Achievements X
progress.
Badges X Badges mark essential milestones, promoting further engagement.
Leaderboard X Leaderb.o.ards allow users to compare scores, fostering friendly
competition.
Levels X The app offers 69 levels, with increasing difficulty in engaging users
progressively.
Points X Points reward users for correct answers and progress through tasks.
Avatars X Users can create and customize avatars, enhancing personalization.
Virtual items X Users collect items such as treasure chests as rewards.
Collections X Items and achievements can be collected to track progress.
Unlocking content X New levels unlock progressively, motivating users to continue.
Challenges X Tasks provide time-based and accuracy-based challenges.
. Users can follow friends and see their achievements on
Social graphs X

leaderboards.

No competitive combat features are integrated, as the app focuses
on collaborative progress.

The app does not incorporate narrative missions, limiting the

Combat X

Story-driven

L. X .
missions potential for deeper engagement.
User-to-user gift . . . . . .

. & X No feature for sharing virtual gifts with other users is available.

sharing
In-game team s

& . X Users cannot form teams or collaborate within the app.
formation
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As seen in Table 4, Duolingo music educational game components are included mainly.
The expert evaluators found that the application provides visual and auditory feedback when
the tasks set for the game sections are completed, motivational and feedback messages appear
on the screen as a surprise, and the application provides feedback for success, duration, and
continuity. With these tools, achievements are notified to the user simultaneously. Relevant
achievements are converted into points, and points and milestone achievements are visualized
with a badge. There are also leaderboards showing the scores and achievement rankings of
other users. At the end of a completed episode, the app shows the place on the leaderboard

and evaluates it at different levels, such as silver, gold league, etc.

Experts noted that avatars help to personalize the user experience. Users can create
their avatars by choosing their gender, hairstyle, accessories, and various colors of clothes from

the given options.

The application includes collectible objects such as treasure chests and precious stones.
Badges, which are indicators of success, can also be collected. It was determined that the
collections in the application are objects earned as an indicator of success, and no objects can
be purchased. Adding different friends to the following list with social graphs in the application
is possible. Experts stated that the friends in the follow-up list can view the amount of work
completed on specific days, the achievements earned, and the scores attained.However, they

emphasized that there are no tools like team building and gift sharing with friends.
4. Discussion and Conclusion

In this study, the Duolingo music module was analyzed regarding its compliance with
the principles of SCL and its game elements. Compliance with the principles of universal design
for learning was examined in the dimensions of content presentation, usage and interaction
options, and interest and motivation options. Accordingly, it was found that Duolingo music met
16 out of 23 items in the dimension of presentation of the content and complied mainly with
universal design principles. In music education, it is seen that making connections with previous
knowledge, dividing the curriculum into parts, and organizing it in a clear, understandable, and
sequential manner are the applications. However, it is thought that features such as the inability
to make changes in content, text, and text size, the inability to make user control and speed
adjustment for elements such as video, animation, and sound recording, the lack of simulations
and metaphors, and the lack of sufficient explanatory information about the content are the

aspects of the program that can be improved. In the study by Senel et al. (2019), in which they
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examined the applications for language teaching, including the Duolingo application, in the
context of universal design principles, it was observed that only 6 of the 26 applications
examined allowed changes in text size. This rate is considered relatively low, considering the
students with low visual proficiency. In this respect, the study's results are similar to the related
literature. It is thought that adding features to make text and text size changes may provide

convenience for the visually impaired and people with different visual needs.

Two of the most essential components of music education are rhythm and speed
(Krumhansl, 2000; Straus, 2003). As a result of the study, it was found that the Duolingo music
application does not allow speed adjustment. It was observed that it only allowed responding at
its speed as a matching activity in the first learning phase of the notes, but it was not possible to
adjust the speed in the activities for hearing and playing the pieces. Regarding the subject, it was
observed that it was possible to slow down the sound recordings with the turtle icon in other
language modules of the Duolingo application, such as English. However, this feature was not
available in the music application. The related literature emphasizes that working slowly is
valuable and necessary for learning music (Fitch, 2002; Kwastek & Cour, 2019; Maxfield, 2018).
Allingham (2022) found that slow practice has four functions: managing information load,
creating a motor learning foundation, problem-solving, and organizing mental states. Studies
also question slow practice's effectiveness (Trapkus, 2023). However, since the subject of this
research is the customization of the learning experience for people with different needs, it aims
to add options to slow down and speed up the application according to the needs rather than
the benefit of slow or fast working. In this respect, it is thought that adding speed adjustment

options in future versions would be appropriate to comply with the universal learning design.

In the dimension of use and interaction options of universal design for learning
principles, it was seen that the Duolingo music application met 9 out of 13 items and provided
compliance to a great extent. When it is examined in terms of music education, it is seen that
the features such as the purpose, objectives, and program of the education being apparent,
using different measurement tools, providing personalized and effective feedback, and the
ability to continue the application according to the individual's learning speed are the strengths
of the application. However, features such as different options for user interaction and the fact
that it does not work compatible with alternative keyboards are considered to be aspects that
need improvement. Rose and Meyer (2002) state that certain deficiencies in usage and
interaction options point to factors that can be continuously improved by further adapting to

the principles of universal design for learning. In this respect, the first area for improvement is
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the use of manual, voice, one-key, keyboard, or adapted keyboard. Duolingo music application
uses touch screens in terms of prevalence and ease of use. It is thought that adding a voice
access interface to the application regarding music education and universal desing for learning
principles is essential. Just as there are different skill areas, such as reading, writing, speaking,
and listening, language teaching has similar skill areas, such as hearing, listening, singing, and
writing in music. In this respect, it is thought that it is not enough for the Duolingo music
application to interact only through the touch screen. It is thought that adding interfaces that
can connect midi keyboards and braille keyboards for the visually impaired in more advanced

versions will make the application a more effective design.

In the field of music, the keyboard refers to the keyed parts of instruments such as
pianos, electronic organs, etc., as well as the finger-pressed parts of instruments such as strings
and wind instruments with similar names. The language of music and the piano keyboard are
embodied in the Duolingo music app. In future versions of the application, stringed keyboards
for wind and percussion instruments from different cultures can be added to ensure higher

compliance with the principles of universal design for learning.

Another issue that is thought to be significant among the usage and interaction options
is related to the different notation systems used worldwide. Different notation systems are used
in music. The essential components of the European modern tonal system are expressed in
melody, harmony, and rhythm, which explain the basic grammatical rules of musical notation
(Tsuji & Mdller, 2021). Today, there are music notation systems such as tablature, Nashville
Numbers, time unit box system (TUBS), MIDI notation, lyric sheets, chord charts, and rap flow
charts that are used for different needs (Costachescu, 2022). In addition to these systems for
notation, two basic systems have been used for naming notes. The first of these systems is the
do-re-mi system, named after the first syllables of the hymn of St. lohanne Battista, which is
mainly used in Mediterranean countries such as France, Italy, Spain, and Turkey. The second is
the A-B-C system, used in northern countries such as England and Germany and first described
by the 6th-century philosopher Boethius (Hawkins, 2011). In the Duolingo music application,
only the A-B-C system was used to name the notes, and it is thought that the do-re-mi system
could also be available as an option. In line with this issue, Demirel (2022) conducted research
on the design and use of colored sheet music for children in music education and presented an
approach that takes into account the visual presentation of musical notation to improve
accessibility and learning for young students. Ozgiil (2023), in his research on mobile

applications designed for musical hearing education, suggested increasing the types of activities,
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adding more advanced levels, adding activities for reading the key of C, and adding modules
related to the music of different cultures, such as Turkish music to improve the applications. In

this respect, the literature supports the findings of this study.

In the interest and motivation options dimension of the universal design for learning
principles, the Duolingo music application met 8 out of 9 items and showed great conformity.
The program's strengths include active participation in music education, tasks encouraging
exploration and experimentation, using the application before, and presenting motivating role

models as examples.

When the Duolingo music application was examined for gamification elements, it met
11 out of 15 items and essentially included gamification elements. It was seen that elements
such as the game/application giving visual or auditory feedback in case of completion of the
target behaviors determined for the game sections, the presence of customizable avatars, the
presence of extra content that can be accessed through the achievements gained in the game,
the leaderboard, levels, and scores created and presented to the users are the strengths of the
application. However, the lack of narrative tasks and the inability to form in-game teams are

considered aspects of the program in need of improvement.

When the results obtained from both forms are evaluated together, it is seen that the
elements, such as presenting the information sequentially and increasing student motivation,
come to the fore in both forms. It is seen that items such as achievements, badges, leaderboards,
and social interaction in the gamification elements table aim to increase motivation with the
dimension of interest and motivation options in the universal design for learning principles. It is
seen that the primary purpose of both gamification in education and the interest and motivation
dimension of SCT is to shape behaviors, increase motivation, and encourage more participation
among students (Huseinovi¢, 2023; Pdez-Quinde & Arroba-Freire, 2023). The literature
emphasizes that gamification elements in the Duolingo application significantly affect
millennials' motivation, frequency of practice, vocabulary mastery, and ability to apply English
to daily life (Irzawati, 2023; Nita et al., 2023). Gamification tools and multimedia resources
effectively increase learning strategies, motivation, and engagement in music education (Candel
& Colmenero, 2022). Gamification elements can help increase students' engagement in music
education, especially in learning notation (Samat et al., 2022). Digital educational games have
been shown to support music teaching by focusing on children's music education (Freitas &

Morais, 2019). Game-based learning apps and tools can potentially transform challenges such
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as developing bad habits and lack of motivation in music learning (Margoudi et al., 2016). A
gamified rhythmic dictation practice for music theory learning was found to significantly impact
students' exam scores, indicating the positive impact of gamification on motivation and learning
outcomes (Pesek et al., 2020). In another study, Molero et al. (2021) aimed to overcome the lack
of motivation of children new to music by using HoloMusic XP, a piano education application
developed through gamification, and concluded that students' motivation increased. In this
context, it is thought that the Duolingo music application can potentially increase students'
interest level and motivation about music. However, it is recommended that future research
should be conducted to determine the effects of these tools on students' use and motivation in

terms of music application.

Chung and Wu (2017) found that their application for music education, which includes
games with repetition, practice, and creative functions, game design, and multitouch
applications, positively affect children's attitude, interaction, and problem-solving, motivate
children's active attitude and interaction with tablet computers, musical games that require
practice provide a challenge for children to push their limits, musical game design with creative
functions and recorded audio files encourage interactions and repetition, and do not require
prerequisite musical knowledge and skills. In this respect, the findings of this study are
supported by the fact that the Duolingo application also uses a multi-touch screen, the music
activities in it are designed to be repetitive without the need for prior knowledge, there is a
visual and auditory response system with the audio files in it. There are challenging activities at

the end of the sections that push the limits of the students.

This study only examined the application of Duolingo music to the universal design
principles of learning and gamification elements. In future studies, evaluations can be made on
the subjects included in the application and the content's quality, sequencing, ease, and
difficulty levels. It is recommended that experimental studies be conducted to test how the
application's contribution to music learning and motivation varies according to age, language,

region, and music culture.
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Ozet: Bu arastirma, Duolingo miizik modiiliiniin, grenmenin evrensel tasarimi ve egitsel oyun
bilesenleri acgisindan derinlemesine incelenmesini hedeflemektedir. Arastirma, nitel arastirma
yontemlerinden degerlendirici arastirma desenini benimseyerek gerceklestirilmistir. Veri toplama araglari
olarak Evrensel Tasarim ilkeleri Kontrol Listesi ve Egitimde Oyunlastirma Unsurlarini Belirleme Formu
kullaniimistir. Uygulama, mizik egitimi ve oyunlastirma alanlarinda galismalari olan ¢ uzman tarafindan
ayrintili bir degerlendirmeye tabi tutulmustur. Arastirma sonuglarina gore, Duolingo miizik uygulamasinin
o6grenmenin evrensel tasarimi ilkelerine ve egitsel oyun bilesenlerine biiyilik 6lgliide uygun oldugu ortaya
cikmistir. Ogrenmenin evrensel tasarimi ilkeleri iginde yer alan toplam 45 maddenin 37'sinin uygulama
tarafindan karsilandigi ve genel olarak evrensel tasarim ilkelerine uygunlugunun yiksek oldugu
belirlenmistir. Bununla birlikte, bazi alanlarda gelistirme potansiyeli oldugu tespit edilmistir. Ozellikle,
icerik Ozellestirme, kullanici kontroli ve alternatif klavye uyumlulugu gibi o6zelliklerde iyilestirmeler
yapilmasi gerektigi vurgulanmistir. Uygulamanin egitsel oyun bilesenleri agisindan incelendiginde, gorsel
veya isitsel geri bildirimlerin yani sira kisisellestirilebilir avatarlar ve liderlik tablolari gibi bazi 6zelliklerin
mevcut oldugu gorilmistiir. Ancak, hikayeli gérevlerin ve oyun igi takimlarin bulunmamasi, uygulamanin
bu alanda da gelistirilmesi gerektigini gostermektedir. Sonug olarak, Duolingo muzik uygulamasinin gigli
yonlerinin yani sira gelisime agik yanlarinin da oldugu belirlenmistir. Bu nedenle, ileriki ¢alismalarda
uygulamanin deneysel olarak degerlendirilmesi 6nerilmektedir.
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1. Giris

GuUnumuzin dijital diinyasinda erisilebilirlik ve kapsayicilik kavramlari giderek artan bir
Onem kazanmakta ve teknolojiye entegre edilmis yeni yaklasimlarla birlikte ele alinmaktadir.
Erisilebilirlik, fiziksel veya zihinsel engelleri olan bireylerin, yaslilarin veya herhangi bir 6zel
ihtiyaca sahip kisilerin cevrelerde, (riinlerde ve hizmetlerde engelsiz bir sekilde hareket
etmelerini saglamasi olarak tanimlanabilir (Petrie ve digerleri, 2015, s.1, Shaheen & Lazar, 2017,
s.2;). Erisilebilirlik, esitlik ile birlikte ele alindiginda toplumun her Gyesine dil, din, irk, yas, cinsiyet
ve engellilik durumu gibi ayrimlari gozetmeksizin adil firsatlar sunarak potansiyellerini
maksimum diizeyde kullanmalarina olanak tanimayi da ifade eder. Bu dogrultuda evrensel
tasarim anlayisi, her birey icin erisilebilirligi ve kapsayicilig bir arada sunan bir yaklasim olarak

karsimiza ¢ikmaktadir.
1.1. Ogrenmenin Evrensel Tasarimi

Evrensel tasarim, 1970'lerde ilk olarak mimarlik alaninda insanlarin binalara erisimini
kolaylastiran ¢oztimler Gretmeyi amaclayan bir yaklasim olarak ortaya ¢ikmistir. Bu sayede 6zel
ihtiyaclari olan bireylerin bina ve Urilinleri bagimsiz bir sekilde kullanabilmesini amaclar (King-
Sears, 2009, s.199) ve yardimci teknolojilere ihtiya¢ duymadan dogrudan kullanilabilen trtnleri
ve hizmetleri, yardimci teknolojilerle kullanilabilir hale getirilen Griinleri ve hizmetleri igerir

(Edyburn, 2005, 5.17).

Yaklagimin alani kisa surede sekilde goriinirde 6zel gereksinimi olmayan bireylerin de
farkl 6grenme, algi, yaklasim ve duygusal ihtiyaglarina yanit verme potansiyeli oldugu gorilmis
ve diger alanlara da aktariimistir. Connell ve digerleri (1997) tarafindan adil kullanim ve/ya
kullanimda esitlik, kullanimda esneklik, basit ve sezgisel kullanim, algilanabilir bilgi, hata
toleransi, duslik fiziksel caba ve yaklasim ve kullanim i¢in boyut ve alan olrak ifade edilen yedi
evrensel tasarim ilkesi ve bu ilkelere dayali olarak gerceklestirilen egitim uygulamalari;
erisilebilirlik, kapsayicihgin ve 6grenmenin her birey icin en Ust dizeyde saglanmasina katkida
bulunabilecek potansiyeli tasimaktadir. Tasarimin farkl yeteneklere sahip insanlar igin kullanish
olmas! adil kullanima; bireylerin tercihlerine gore dlizenlenebilmesi kullanimda esneklige;
kullanici deneyimi bilgi ve beceri diizeyinden bagimsiz olarak kolay anlasilir olmasi basit ve
sezgisel kullanima; ortam kosullarindan bagimsiz olarak gerekli bilgileri kullaniciya iletmesi
algilanabilir bilgiye; cesitli tehlikelerin ve kaza olasiliklarinin olumsuz sonuglarinin en aza
indirilmesi hata toleransina; verimli ve rahat kullanilmasi disik fiziksel ¢cabaya ve kullanicinin

fiziksel 6zelliklerine ve hareketliligine bakilmaksizin kullanim igin alan saglamasi da yaklasim ve
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kullanim icin boyut ve alan ilkesine karsilik gelmektedir (Darrow, 2010, s.43-44; Story, 1998, s.7).
Buradan hareketle, 6grenmenin evrensel tasarim ilkeleri 6grenciyi merkeze alan ve 6grenciler
arasindaki beceri ve yetenek cesitliligini kabul eden ve kapsayici miifredat gelistirme ve sunumu
icin bir dizi ilke sunan bir 6gretim gergevesidir (McKenzie & Dalton, 2020, s.5). Bu dogrultuda,
engelli 6grenciler icin okuma ve anlama becerilerini iyilestirmek amaciyla teknoloji ve mifredata
dayali 6lciimi entegre eden bir yaklasim olarak da dikkat cekmektedir (Hall ve digerleri, 2014,
s.72-83). Yaklasim, egitimin bireylere ulasmasinda olusabilecek engelleri kaldirarak tiim
ogrenciler icin firsatlari genisletmek Uzere tasarlanmistir (Mariappan & Yasin, 2023, s.518).
Dolayisiyla, tiim 6grencilerin ihtiyaclarini karsilamak icin 6gretme ve 6grenmeyi tasarlamaya
yonelik ilkelerden olusan ve nihai hedefin 6grenmeyi tim 6grenciler icin erisilebilir kilmak
oldugu bir yaklasimdir (Ahmed, 2021, s.173; Yin-feng, 2021, s.131). Ayni sekilde, 6grencilerin
o0grenmede basarili olmalarini saglamaktir (Levey, 2023, s.487). Ralabate (2011) ve Black ve
digerleri (2015), 6grenmenin evrensel tasarim ilkelerinin bilissel nérobilime dayanan yaklasimina
vurgu yaparak farkli 6grenme tercihlerini ve Ogrenenleri kapsayarak engelli 6grencilerin
onlindeki engelleri azalttigini belirtmislerdir. Camacho ve digerleri (2016) da tasarim ilkeleri
uygulamalarinin yalnizca engelli 6grencilere degil tim 06grencilere fayda saglayan bir yapida
oldugunu vurgularken Variawa ve McCahan (2010) ise bu sayede tiim 6grencilerin egitim ve

0grenme siirecine katilimini gliglendirdigini belirtmektedir.

Evrensel tasarim ilkelerinin miizik egitiminde uygulanmasina yonelik literatiirde birgok
calismanin oldugu gorilmektedir. Darrow (2010), egitim uygulamalarinda erisilebilirligi ve
kapsayiciligl saglamak icin bu ilkelerin kullanilmasinin 6nemini tartismakta ve evrensel tasarim
ilkelerinin muzik egitimi baglamindaki uygunlugunu vurgulamaktadir. Shaw ve Auletto (2021),
eyalet diizeyinde miizik egitimine erisime odaklanan bir calisma ylratmis ve mizik egitimine
adil erisimle ilgili esitsizlikleri ve zorluklari vurgulamistir. Samuels (2019), kapsayici ve erisilebilir
dijital mizik aletleriyle dogaclamayi arastirmis, mizik performansi ve yaratiminda engelleri
kaldirmanin ve kapsayiciligl tesvik etmenin énemini vurgulamistir. Darrow (2016, s. 313-314),
miuzik egitimcilerinin, her 6grencinin benzersiz ilgi ve yeteneklere sahip oldugunu goz 6nilinde
bulundurarak, mevcut tekniklere alternatif yaklasimlar uygulamasini tesvik etmektedir. Bu
sayede teknolojik araglari da etkili bir sekilde kullanarak 6grencilere kesfetme firsati taninmasi

gerektigini vurgulamaktadir.
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1.2. Egitimde Oyunlastirma

Ogrenci merkezli bir diger yaklasim da oyunlastirmadir. Oyunlastirma, “oyun
unsurlarinin oyun disi alanlarda kullaniimasi” olarak 6zetlenmektedir (Deterding ve digerleri,
2011, s.9). Oyunlastirmanin temel amaci oyun elemanlarini gercek diinyaya tasiyarak benzer
duygulari gercekgi bir sekilde yasatmaktir. Kapp ise oyunlastirmayi, "insanlari etkilemek, eylem
gerceklestirmeye tesvik etmek, 6grenmeyi tesvik etmek ve sorunlari ¢dzmek igin oyun tabanli
mekanikleri, estetigi ve oyun diisiincesini kullanma suireci” olarak ifade etmektedir (Kiryakova ve

digerleri, 2014, 5.679).

Egitimde oyunlastirma, 6grenme slireclerini oyun tasarimi prensipleri kullanarak daha
etkili, ilgi cekici ve katihmci hale getirme stratejisidir. Bu sayede 6grencilere 6grenme hedeflerine
ulasma sirecinde motivasyon saglamak, katihmi artirmak ve 6grenmeyi daha keyifli hale
getirmek amaciyla kullanilir (Gurler, 2020, s.174). Egitimde oyunlastirma, 6grencilere problem
¢6zme becerileri kazandirmak, takim calismasini tesvik etmek, 6grenmeyi eglenceli hale
getirmek ve motivasyonu artirmak gibi bir dizi hedefi gerceklestirmek icin kullanilabilir.
Oyunlastirma stratejileri arasinda puan sistemleri, odiller, siralamalar, hikaye anlatimi,
similasyonlar ve yarismalar gibi cesitli teknikler bulunabilir. Bunun yani sira, oyunlastirma
yaklasiminin uygulanabilmesi icin Werbach ve Hunter (2012), dinamikler, mekanikler ve
bilesenler seklinde, ¢ kategoriden olusan bir oyunlastirma modeli gelistirmistir Dinamikler,
oyunlastirma siirecinde 6nemli olan bes ana bileseni kapsar: (a) Sinirlamalar; (b) merak, rekabet,
mutluluk gibi ortaya ¢ikariimasi hedeflenen duygular; (c) hikaye; (d) kullanicinin oyunlastirmada
yasayacagl sireci niteleyen ilerleme ve (e) sosyal etkilesimi niteleyen iliskiler. Bu dinamikleri
birbirine baglayan ve ilerlemeyi destekleyen temel siiregler ise mekanikler olarak adlandirilir.
Micadele, sans, yarisma, is birligi, donit, kaynak edinimi, éddller, sira, kazanma durumu gibi
faktorler, mekanik kapsaminda ele alinir. Her bir mekanik, belirli dinamiklere hizmet etmektedir.
Ayrica, bilesenler, dinamik veya mekaniklerin daha 6zellesmis versiyonlari olarak tanimlanabilir.
Bilesenler, belirli dinamiklere veya mekaniklere hizmet etme egilimindedir. Ornegin, kazanimlar,
avatar, rozet, koleksiyon, hediyelesme, lider tahtasi, puan, sanal esya ve takimlar bu bilesenlere
ornek olarak verilebilir (Arkiin-Kocadere & Samur, 2016, s.405; Sahin ve digerleri, 2017, s.375-
376).

Miuzik egitiminde oyunlastirma, miuzikle duygusal bag kurulmasini destekler ve kisinin
0grenme deneyimini en (st potansiyeline ulastirmayi hedefler. Bu dogrultuda, Brett ve digerleri

(2020), 6grenmevyi ilgi cekici ve etkili hale getirmeyi amaglayan klavye ve piyano 6grenimi igin
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egitsel oyunlar gelistirmislerdir. Aras ve Can (2023) gitar egitiminde, egitsel yazilim gelistirme
yoluyla oyunlastirma kullaniminin 6grenci motivasyonunu artirdigini tespit etmislerdir.
Dolayislyla, oyunlastirma, muzik egitimini daha etkilesimli ve eglenceli hale getirerek 6grencilere
motivasyon kazandirabilir. Puan sistemleri, odiller, yarismalar ve diger oyun 06geleri,
ogrencilerin mizikal becerilerini gelistirmeye tesvik edebilir. Cesitli 6grenme materyalleri, ¢oklu
duyusal girisimler ve esnek 6grenme yontemleri, 6grencilerin miizikal yeteneklerini en iyi sekilde
gelistirmelerine olanak tanir, boylece mizik egitimi herkes igin zenginlestirici bir deneyim haline

gelir.

Arastirmada ele alinan 6grenmenin evrensel tasarim ilkeleri ve oyunlastirma, bireyselligi
gbz o6ninde bulundurarak, bilgiye erisimde kapsayici ve evrenselligi destekleyen 6nemli iki
yaklasim olarak kabul edilebilir. Ayni sekilde, teknolojinin gelisimiyle birlikte egitim yalnizca basili
kitaplarla sinirli kalmamis, ayni sekilde dijital platformlar, dijital mobil uygulamalar, sanal ve
artinlmis gerceklik uygulamalariyla egitime erisim diizeyi artmaktadir (Tilhg, 2020, s.673).
Edyburn ve Edyburn’e (2011) gére 6grenmenin tasarim ilkeleri siniftaki cesitlilik konusunu da ele
alir, cesitlilige proaktif olarak deger verir ve farkh 6grenenleri farkhlastirmaya ve desteklemeye
hizmet eden teknoloji araclariyla destekler. Son donemde tasarlanan egitsel teknolojik uygulama
ve oyunlar incelendiginde arastirmada bahsi gecen her iki yaklasimin da birlikte kullanildigi
gorilmektedir. Bu anlamda, gliniimiizde Duolingo, liniversite 6grencileri tarafindan yaygin
olarak kullanilan bir dil 6grenme uygulamasidir. Dilbilgisi ve kelime bilgisini gelistirmenin yani
sira dinleme, okuma, konusma ve yazma becerilerini gelistirmede etkili oldugu bulunmustur.
Uygulama ayrica 6grencilerin ingilizce 6grenme motivasyonunu da artirmaktadir (Irzawati, 2023;
Permatasari & Aryani, 2023). Duolingo, ingilizce'nin dijital olarak égrenilmesine olanak sagladig
icin 6zellikle Y kusag: tarafindan tercih edilmektedir. GUnlik hayata dayali bir model sunarak
bagimsiz ve sinif disinda 6grenmeyi kolaylastirmaktadir. Uygulama, metin 6gelerini gorsel-isitsel
sorularla birlestirerek eglenceli ve oyunlastiriimis bir 6grenme saglamaktadir (Nita ve digerleri,
2023). Duolingo, kurs programlarina evrensel bir dil olarak kabul edilen mizik bransini da
eglenceli aktiviteler aracihgiyla kazandirmayi hedefleyen modulini piyasaya strmdstir.
Duolingo Team’e (2023, 11 Ekim) gore arastirmalar, miizik 6grenmenin okuma, so6zel, dinleme
ve matematik becerilerine yardimci oldugunu hatta yaslanmayla iliskili bilissel gerilemeyi bile
geciktirme potansiyeli oldugu gostermektedir. Mzik egitiminin bircok faydasi olmasina ragmen,
mizik derslerinin olduk¢a maliyetli olmasi nedeniyle ABD'de 3,6 milyondan fazla 6grencinin
mizik egitimine erisiminin olmadigina vurgu yapmaktadirlar. Bu nedenle miuzik egitimini

gezegendeki herkes icin erisilebilir kilma misyonu Ustlendiklerini belirtmektedirler. Bu misyon
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dikkate alindiginda, uygulamanin ¢ok genis bir kitleye hitap etme amaci oldugu gortlmektedir.
Bu genis kitle icinde farkh yas gruplar, farkl dil, kiltir ve muzik tirleri, farkh algi ve 6grenme
dizeylerindeki bireyler, 6zel gereksinimli bireyler gibi farkli 6grenme ihtiyaglarina sahip
ogrenciler bulunmaktadir. Bu genis hedef kitlenin ihtiyaglarini karsilama noktasinda
uygulamanin evrensel tasarim ilkelerine uygun sekilde tasarlanip tasarlanmadigi 6nem

kazanmaktadir.

Duolingo mizik tasarim ekibi (2023) genis kitlelere hitap edebilmek igin diger
uygulamalardan farkli olarak 6grencileri belirli bir enstriimandaki performans igin egitmek yerine
nota okuma, tanimlama ve tanidik sarkilari calma gibi mizik okuryazarligini 6gretmek Ustiine
odaklandiklarini belirtmektedirler. Bu bakimdan calgilar gibi edinilmesi maliyetli araglar yerine
mizik dilini 6gretmek Gzere bir yaklasim belirlemislerdir. Bu amaclarina ulasma noktasinda da
mizikal kavramlarin aciklamalarini almak icin uzun videolar izlemek veya uzun metinleri okumak
yerine, odaklanmayi ve motivasyonu saglayan oyun benzeri alistirmalarla etkilesime girerek
o0grenmeyi temel alan bir yaklasim benimsediklerini aciklamislardir. Duolingo miuzik
uygulamasinin hedef kitlenin ihtiyacglarini karsilama noktasinda tasariminda evrensel tasarim
ilkeleri ve oyunlastirma 6gelerini hangi diizeyde kullandigi merak konusudur. Bu dogrultuda, bu
arastirmanin amaci Duolingo miizik uygulamasinin evrensel tasarim ilkeleri ve egitsel oyun

bilesenleri agisindan incelenmesidir. Bu amaca ulasmak i¢in asagidaki sorulara yanit aranmistir:

1. Duolingo miizik uygulamasinin égrenmenin evrensel tasarimi ilkeleri’'ne uygunlugu

nasildir?

a. Duolingo muzik uygulamasinin igerigin sunumu boyutu bakimindan uygunlugu

nasildir?

b. Duolingo mizik uygulamasinin kullanim ve etkilesim secenekleri boyutu

bakimindan uygunlugu nasildir?

c. Duolingo miizik uygulamasinin ilgi ve motivasyon secenekleri boyutu bakimindan

uygunlugu nasildir?

2. Duolingo miuizik uygulamasinda yer alan egitsel oyun bilesenleri hangileridir?

493 Sinirsiz Egitim ve Arastirma Dergisi, 9 (3), 463 - 518



(\%:z7 Duolingo-Miizik Uygulamasinin Ogrenmenin Evrensel Tasarimi ve...

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

2. Yontem
2.1. Arastirmanin Deseni

Duolingo mizik uygulamasini 6grenmenin evrensel tasarim ilkeleri ve oyunlastirma
unsurlart bakimindan degerlendirmeyi amaclayan bu c¢alismanin deseni nitel arastirma
turlerinden betimsel ve degerlendirici (evaluative) arastirmadir. Degerlendirme arastirmasi, bir
nesne, program, uygulama, faaliyet veya sistem hakkinda bir degerlendirme veya deger bicme
sonucuna ulasmak ve karar vermede kullanilacak bilgileri saglamak amaciyla yiritilen disiplinli
ve sistematik bir sorgulama bi¢cimi olarak tanimlanmaktadir (Kellaghan, 2010). Degerlendirici
arastirma, bir Grlin, program veya konseptin amac ve hedeflerini ne kadar iyi karsiladigini
degerlendiren bir arastirma tiridir. Bir ¢ozimin tasarimini, kullanilabilirligini ve etkinligini
gelistirmenin yani sira degerini ve etkisini gerekcelendirmek igin de kullanilabilir. Degerlendirici
arastirma deseni, egitimde erisilebilirlik ve katihmla ilgili belirli 6l¢ttlerin karsilanip
karsilanmadigini degerlendirmek i¢in yapilandirilmis bir yaklasim sagladigindan bu ¢alismanin
amacina uygun oldugu dislinilmistir. Bu arastirma muzik egitimine yonelik olarak tasarlanmis
olan Duolingo Mizik Uygulamasinin evrensel tasarim ilkelerine ve oyunlastirma unsurlari
baglaminda incelenmesine dayali bir calisma oldugu icin veri toplama teknigi olarak dokiiman

inceleme kullaniimistir. incelemede formlar temelinde bir karsilastirma yapilmistir.
2.2. Veri Kaynagi

Bu arastirmada veri kaynagi olarak Duolingo Miizik uygulamasi ele alinmistir. Google
Play ve I0S magazalarinda egitim ve sosyal ag kategorisinde yer alan Duolingo, dil 6grenme
uygulamalari Gireten bir egitim teknolojisi sirketidir. ilk olarak 30 Kasim 2011’de beta siiriimii ile
yayinlanmig ve 19 Haziran 2012’de de halka arzi gerceklesmistir. ilk olarak ingilizce dgretimi ile
baslayan uygulama Ocak 2024 itibariyle 46 farkli dil 6grenimi secenegi sunmaktadir. Uygulamayi
21,065, 547 adet kullanici ortalama olarak bes yildiz ile puanlamistir. Bu bakimdan diinya

capinda oldukga genis bir kullanici agina sahip basaril bir uygulama oldugu dusiinilebilir.

Duolingo, dinya dillerinin yani sira matematik ve miuzik gibi evrensel dillerin de
ogretilmesi icin moddller gelistirmektedir. Ekim 2023’ten itibaren mizik modilu de eklenmistir.
Baslangic olarak, Duolingo Music iOS cihazlarda (OS 16 veya Ustii) ingilizce ve ispanyolca olarak
sunulmustur. Uygulama (cretsiz olarak kullanilabilmektedir. Kullanicilarin 6deme yaparak
reklamlari durdurma ve sonsuz can hakki gibi ayricaliklardan yararlanma imkani bulunmaktadir.
Duolingo miuzik modilii henliz yeni piyasaya strildigi icin hangi Ulkelerde yogun olarak

kullanildigi, kullanicilarin uygulamaya verdikleri puanlar gibi verilere heniiz ulasilamamaktadir.
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Duolingo miuzik uygulamasinda kullanicilar bir uygulama araylzi altinda tim dil
seceneklerine ulasabilmektedirler. Uygulama araylzii ve dil secenekleri Sekil 1'de

gorilmektedir.

[ ] ) @ 288 P s
&= (1)

B & ()

Music ingilizce

New Courses

Math

Sekil 1. Duolingo Miizik dil segenekleri araylizii

Duolingo miizik iginde sesin yapi taslarini edinmek, dortliik notalarla zamani 6grenmek,
fa notasini calmak ve okumak, 3/4’luk ve 4/4’luk 6lguleri karsilastirmak, doértlik notayi ikiye
bolmek, la ve diger notalari karsilastirmak ve ritimlerin farkh dizenlemelerini ¢alismak gibi
basliklar altinda toplam 69 (nite bulunmaktadir. Her Unite basitten zora farkhi basamaklar,
bulmacalar ve gorevlerden olusmaktadir. Her (initede hazine sandigi ve Unite sonu gorevi ile

daha fazla yildiz toplanarak puan kazanmaya imkan veren kisimlar bulunmaktadir (Sekil 2).

Sekil 2. Duolingo Miizik inite basamaklari ve dagilimi
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Uygulama, nota isimleri, notalarin piyano lzerinde bulunduklari yer, nota sesleri ile
ritimler arasinda iliski kurmaktadir. Bu iliskiyi cesitli bulmacalar, eslestirme etkinlikleri ile

dinleme ve ¢alma ¢alismalari ile saglamaktadir (Sekil 3).

Arrange from low to high pitch ¥s Play all of these notes ¥s

9 bJ bJ J
000 8 888 88

Tap to each beat P: Match the pairs Ps

PARS 0000000 OO0 bJJ bd ¢
o ‘.

Sekil 3. Duolingo Miizik érnek uygulamalar
Sekil 3’te gorildigi gibi dinlenilen sesler ile notalarin eslestirilmesi, pesten tize dogru
notalarin siralanmasi, eksik notanin bulunarak calinmasi ve dizenli ritmin vuruslara dikkat
ederek ¢alinmasi gibi yontemler uygulama iginde yer alan 6gretim yontemlerinden birkagidir.
Uygulama ritim ve oOlci kavramlarinda evrensel sistemi kullanmaktadir. Ancak notalarin
isimlendirmesinde do re mi olarak ifade edilen Avrupa nota sistemi yerine Amerikan sistemi olan

A B C gibi harflere dayali sistemini kullandigi gérilmektedir.
2.3. Verilerin Toplanmasi

Bu arastirma icin verilerin toplanmasinda “Evrensel Tasarim ilkeleri Kontrol Listesi” ve
“Egitimde Oyunlastirma Unsurlarini Belirleme Formu” olmak izere iki farkli degerlendirme

formu kullaniimistir.
2.3.1. Evrensel Tasarim ilkeleri Kontrol Listesi

Duolingo miuzik uygulamasinin  evrensel tasarim ilkelerine uygunlugunun
belirlenmesinde Evrensel Tasarim ilkeleri Kontrol Listesi kullaniimistir. Senel ve digerleri (2019)
tarafindan bir mobil uygulamanin evrensel tasarim ilkelerine uygunlugunu belirlemek igin
gelistirilen kontrol listesi temel alinmistir. ilgili liste hazirlanirken alan yazinda yer alan

0grenmenin evrensel tasarim ilkeleri kapsamindaki 3 ana ilke altinda yer alan 9 kilavuz 6zelligi
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temel alinmistir (CAST, 2011). Uzman gorislerine dayal olarak, her bir madde icin kapsam

gecerlik indeksi (KGI) 0,95 olarak bulunmustur.

Bu arastirma igin ilgili liste, arastirmacilar tarafindan nitel analize de imkan verecek
bicimde yeniden dlzenlenmistir. Senel ve digerleri (2019) tarafindan hazirlanmis liste
istatistiksel analiz amagh olarak hazirlanmis olup kontrol listesinde puanlama yapilmasi
beklenmektedir. Ancak bu arastirma 6zelinde daha derinlemesine veriler elde etmek icin 6l¢lt
maddeleri ayni kalacak sekilde puanlama sistemi yerine ilgili 6lctitin bulunmasi ya da
bulunmamasi durumunu belirten situnlar ile agiklama ve yorumlar kismi eklenmistir.
Uzmanlardan ilgili 6lgiit maddelerinin uygulamada nasil yer aldiginin agiklamalarinin yapilmasi

istenerek daha detayl nitel verilere ulasilmasi amaglanmistir.

Ogrenmenin evrensel tasarim ilkeleri kontrol listesinde igerigin sunumu, kullanim ve
etkilesim secenekleri ile ilgi ve motivasyon secenekleri olmak Uzere (¢ temel boyut
bulunmaktadir. igerigin sunumu boyutunda gérsel-isitsel ayarlar ile konularin sunumuna iliskin
hazirlanmis 23 6l¢it bulunmaktadir. Kullanim ve etkilesim secenekleri boyutunda hem igerik
hem de uygulama ile etkilesimi gbzeten 13 6l¢iit yer almaktadir. ilgi ve motivasyon segenekleri

boyutunda da aktif katilm ile 6dl ve tesvik edici unsurlari igeren 9 6lgit bulunmaktadir.

Evrensel Tasarim ilkeleri Kontrol Listesi, Duolingo miizik modiiliiniin tasarim ilkeleriyle
ne kadar uyumlu oldugunu degerlendirmek icin Senel ve digerlerinin (2019) ¢alismasindan

uyarlanmistir. Form, (¢ temel boyutta kategorize edilmis 23 madde icermektedir.

1. icerik Sunumu: Modiiliin farkh &grenenleri desteklemek igin icerik sunup
sunmadiginin degerlendirilmesi (6rnegin, ayarlanabilir metin boyutu, gérsel yardimlar ve

multimedya).

2. Kullanim ve Etkilesim Secenekleri: Kisisellestirilmis geri bildirim, alternatif klavye

uyumlulugu ve kullanici hizi gibi kullanici etkilesimindeki esnekligin degerlendirilmesi,

3. ilgi ve Motivasyon Secenekleri: Motivasyon unsurlarinin, gérev zorluk seviyelerinin ve

uyarlanabilir 6grenme yollarinin dahil edilmesine iliskin degerlendirmeler.

Bu form, frekans analizi gibi nicel verileri toplamak yerine belirli dl¢ltlerin varligini veya
yoklugunu degerlendirmek amaciyla olusturulmustur. Kontrol listesindeki her bir madde,
tasarim unsurlarinin mevcut olup olmadigina odaklanilarak nitel olarak degerlendirilmistir. Bu
arag, uygulamanin evrensel tasarim ilkelerine uygunlugunu sayisal 6lgiitler ya da sikliga dayali

analizler kullanmadan belirlemeyi amaglamaktadir.
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2.3.2. Egitimde Oyunlastirma Unsurlarini Belirleme Formu

Duolingo miuzik uygulamasinda yer alan oyunlastirma unsurlarinin belirlenmesinde
arastirmacilar tarafindan olugturulan “Egitimde Oyunlastirma Unsurlarini Belirleme Formu”
kullanilmistir.  Formun hazirlanmasinda ilgili literatiir dogrultusunda oyun mekanikleri,
dinamikleri ve bilesenleri olmak lzere li¢ boyut bulunmaktadir. Oyun mekanikleri, oyunlarin,
puanlar, odiller, sosyal alanlar, sanal esyalar, takimlar, avatarlar, seviyeler, liderlik cetveli,
rozetler, meydan okuma etkinligi, istek ve sans gibi 6gelerden olusan oyunsal siireg icin gesitli
fonksiyonlari olan bilesenleridir (Deterding, 2012; Kapp, 2012; Zichermann & Cunningham,
2011). Oyun dinamikleri ise geribildirim ve destek, sinirlamalar, ilerleme, iliskiler, anlatici,
ahsveris, is birligi, kurtarma vb. oyuncularin oyun mekanikleriyle etkilesimini saglayan

eylemlerdir (Werbach, 2016; Zichermann & Cunningham, 2011).

Bu arastirma icin hazirlanan formda oyun bilesenlerini iceren toplam 15 6l¢lit maddesi
belirlenmistir. Puanlayicilar arasindaki gecerlik glvenirligi saglamak icin formda yer alan tim
maddelerin tanimlamalari yapilarak degerlendiricilerle fikir birligi saglanmistir. ifade ve oyun
bilesenleri baglamindaki uygunlugun degerlendirilmesi icin bir Tirkce dil uzmani ile egitimde
oyunlastirma konularinda calisan iki alan uzmanindan goris alinmistir. Uzman gorislerine gore

form son haline getirilmistir.

Egitimde oyunlastirma unsurlarini belirleme formu, Werbach ve Hunter (2012)
tarafindan o©nerilen modeller takip edilerek tasarlanmistir. For, temel oyunlastirma

bilesenlerinin varligini degerlendiren 15 madde icermektedir:
1. Puanlar ve Odiiller: Kullanici katilimini tesvik eden motivasyon unsurlari.

2. Liderlik Tablolari ve Avatarlar: Kullanici deneyimini gelistiren sosyal ve kisisellestirme

ozellikleri.

3. Zorluklar ve Seviyeler: Zorluk derecesi giderek artan, kullanicinin 6grenmesini ve

basarisini tesvik eden gorev tabanh unsurlar.
Bu form ayrica oyunlastirma unsurlarini (i¢ ana boyutta kategorize etmistir:

e Dinamikler: Kullanici etkilesimini yonlendiren kapsayici ilkeler (6rn. kisitlamalar,

duygular).

* Mekanik: Kullanicilarin icerikle etkilesime gectigi stirecler (6rn. zorluklar, geri bildirim,

kaynak edinimi).
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 Bilesenler: Avatarlar, rozetler veya 6diller gibi spesifik 6zellikler.

Ogrenmenin evrensel tasarimi kontrol listesi gibi, bu form da bu unsurlarin varligini ya
da yoklugunu belirlemek icin kullanilmistir. Bu aracin nitel yapisi, oyunlastirma unsurlarinin
o0grenme deneyimine ne kadar etkili bir sekilde entegre edildiginin derinlemesine analiz
edilmesine olanak saglamistir. Formdailgili 6lcttlerin varligini ya da yoklugunu gosteren stitunlar
ve bu arastirmaya 6zgi daha derinlemesine veri elde etmek igin bir agiklama ve yorumlar bélimi
bulunmaktadir. Calismadaki tek sayisal veri, 6grenme icin evrensel tasarim formundaki alt
boyutlar acisindan ilgili 6lcttlerin sayisal olarak karsilanma durumunu gosteren grafikte yer

almaktadir.

Bu arastirmada kullanilan her iki form da frekans sayilari gibi nicel veriler toplamaktan
ziyade belirli kriterlerin karsilanip karsilanmadigini belirlemeye odaklanmistir. Duolingo bir mobil
uygulamadir. Ayrica, uygulamalarin dogasi geregi, evrensel tasarim ilkeleri tamaminda
mevcuttur veya yoktur. Bir 6zellik uygulamaya dahil edildiginde, tim asamalar i¢in tanimlanir.
Dolayisiyla uygulamanin yapisi frekans analizi yapilmasini imkansiz kilmaktadir. Bu nedenle bu

¢alismada kullanilan formlarda ilgili 6zelliklerin uygulamadaki varligi ve yoklugu incelenmistir.
2.3.3. Veri Toplama Siireci

Veri toplamak icin her iki form da muzik egitimi, mizik egitiminde teknoloji ve
oyunlastirma konularinda c¢alisan (i¢ uzmanla paylagilmistir. U¢ uzman, mizik egitimi ve

oyunlastirma alanindaki kapsamli deneyimlerine dayanarak segilmistir:

e Mizik pedagoijisi ve egitimde teknoloji entegrasyonu konusunda uzmanlasmis bir

profesor.
¢ Oyunlastirma ve 6grenme ortamlarinda uygulanmasi konusunda bir arastirmaci.
e Dijital mizik araclari ve erisilebilirlik konusunda uzman bir teknoloji uzmanu.

Her bir uzman on yildan fazla deneyime sahiptir ve egitim teknolojileriyle ilgili

arastirmalarda aktif olarak yer almaktadir.

Duolingo mizik uygulamasi, calismanin yapildigi sire zarfinda 10S 16 ve sonraki
versiyonlarda calistigindan degerlendirmeyi yapabilecek teknolojiye sahip olan l¢ uzman ile
sinirl kalmistir. Degerlendirme siirecine baslamadan 6nce uzmanlara formlar hakkinda kisa
bilgiler verilmis, soru-cevap ile anlam yanilgisi olabilecek maddeler agikliga kavusturulmustur.

Uzmanlarin  tim uygulamayr incelemeleri, 69 seviyelik oyunu tamamlamalar ve
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degerlendirmeleriicin zaman taninmistir. Uzmanlar, degerlendirmelerini birbirlerinden bagimsiz

olarak yapmislardir.
2.4. Gegerlik ve Giivenirlik

Degerlendirici arastirma desenlerinde veriler formlarda yer alan olgutler lizerinden
degerlendirmeye alindigl icin gecerlik glvenirlik calismalari uzman degerlendiriciler arasi
hesaplama ile gergeklestirilmistir. Uzman degerlendiriciler arasi gegerlik givenirlik Miles ve
Hubermann (1994)'in 6nerdigi forml izerinden hesaplanmistir. Formiil kullanilarak her iki veri

toplama araciigin ayri olarak uzmanlarin uzlastigi ya da fikir ayriligi olan maddeler belirlenmistir.

Duolingo miizik uygulamasi igin uygulanan 6grenmenin evrensel tasarim ilkeleri kontrol
tablosu sonucunda [Guvenirlik = 42 / (42+3) = 93,3]; oyunlastirma unsurlari formu sonucunda
[Glvenirlik = 13 / (13+2) = 86,6] olarak tespit edilmistir. Her iki form icin de degerlendiriciler
arasi glvenirlik %85’ten daha yiksek olarak hesaplandigi igin arastirmanin da yiiksek oranda

gecerli ve glvenilir oldugu gortlmektedir.
2.5. Verilerin Analizi

Verilerin analizinde Duolingo mizik uygulamasina iliskin uzmanlarin formlar temelinde
yaptiklari degerlendirmeler analiz edilmistir. Veri toplamada kullanilan “Evrensel Tasarim ilkeleri
Kontrol Listesi” ve “Egitimde Oyunlastirma Unsurlarini Belirleme Formu”nda yer alan maddelerin
Duolingo muzik uygulamasinda yer alip almadigi var/yok olgutleri ile analiz edilmistir. Her iki
formda da degerlendiricilerin 6lgitlere iliskin géruslerini ayrintih olarak ifade etmeleri igin bir
goris sttunu saglanmistir. Calismada degerlendiricilerin bu 6lgiit bazli ifadeleri Gzerinden nitel
analiz gergeklestirilmistir. Veri toplama formlarinda yer alan olgitlere iliskin uzman
degerlendiricilerin Urettigi nitel veriler ise igerik analizine tabi tutulmus ve ilgili dlcutlerin

acitklamasinda yer verilmistir.
3. Bulgular

3.1. Duolingo Miizik Uygulamasinin Ogrenmenin Evrensel Tasarimi ilkelerine

Uygunlugu

Bu boélimde, arastirmanin problem ve alt problemleri dogrultusunda Duolingo muzik
uygulamasi icin 6grenmenin evrensel tasarim ilkeleri tablosu dogrultusunda edinilen bulgular

sunulmustur.

Arastirmanin ilk alt problemi Duolingo miizik uygulamasinin 6grenmenin evrensel

tasarim ilkelerine ne olgiide uygunluk gosterdiginin belirlenmesidir. Olgme aracina gore
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incelemeye alinan igerigin sunumu, kullanim ve etkilesim, ilgi ve motivasyon alt boyutlar

bakimindan uygunlugu degerlendirilmis ve genel ylizde oranlari Grafik 1’de sunulmustur.

1. ilke: igerigin Sunumu II. iIke: Kullanim ve Etkilegim 111: ilgi ve Motivasyon Segenekleri

11,1%

Q@ O ¢

= Var = Yok = Var = Yok = Var = Yok

Grafik 1. Duolingo Miizik uygulamasinin 6grenmenin evrensel tasarim ilkeleri boyutlarina gére
oranlar

Grafik 1’ de gorildugi gibi Duolingo miizik uygulamasinin 6grenmenin evrensel tasarim
ilkelerini blylk oranda karsiladigi gortilmektedir. Karsilama orani en yiiksek olan alt boyutun
%88,9 oranla ilgi ve motivasyon secenekleri boyutu oldugu; bu veriyi %67,7 ile icerigin sunumu
ve %64,1 ile kullanim ve etkilesim boyutunun karsiladigi gorilmektedir. Her bir alt boyuta iliskin

bulgulara ilerleyen basliklarda yer verilmistir.
3.1.1. igerigin Sunumu Boyutu

Ogrenmenin evrensel tasarim ilkelerinin ilk alt boyutu icerigin sunumudur. Bu béliim,
hazirlanan igerigin yazili, gorsel ve isitsel 6gelerinde ne gibi degisiklikler yapilabildigi, 6gretim
slrecinin nasil planlandigl ve Ogretim slrecinin nasil pekistirilebilecegi gibi konularda
uygulamanin icinde vyer alan araglar hakkinda bilgi saglamaktadir. Uzmanlarin
degerlendirmelerine gére Duolingo miizik uygulamasinda yer alan igerigin sunumuna iliskin

maddeler Tablo 1’de yer almaktadir.
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[cerigin sunumu boyutu
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igerigin Sunumu Boyutu Olgiitleri

Degerlendirici Yorumlari

1. icerik (metin, grafik, tablo, resim vs.)
boyutunda degisiklige izin verilmektedir.

2. Arka plan ve igerik arasindaki karsithg
ayarlamaya ve renk degisikliklerine izin
verilmektedir.

3. Benzetim ve metaforlar kullaniimistir.

4. Video, animasyon, ses kaydi gibi ogeler igin
kullanici kontroll ve hiz ayari yapilabilmektedir.

5. Altyazi veya konusmadan vyaziya teknikleri
kullanilmistir.

6. isaret dili kullanilmistir.

7. Metinden konusmaya donugstirme teknolojisi
desteklenmektedir.

8. Ses ayari yapmaya izin verilmektedir.

9. Dil segenekleri veya dil-disi destekler (gorsel
vb.) sunulmustur.

10. Efektler, uyarilar ve bildirimler igin gorsel,
isitsel veya dokunsal (6rn. titresimler) esdegerleri
vardir.

11. Gorsel igerik icin isitsel segenekler
saglanmistir.

12. Birden ¢ok medya (metin, konusma, gizim,
animasyon, vb.) kullaniimaktadir.

13. Temel terimler ve semboller (matematiksel,
bilimsel, vb.) agiklanmistir.
14. On bilgilerle baglanti kurulmaktadir.

15.  Kritik  6nkosul  kavramlar  6nceden
ogretilmekte/hatirlatiimaktadir.

16. Anahtar fikirler ve iligkiler grafikler yardimiyla
vurgulanmistir.

17. Kritik konulari vurgulamak igin 6rnekler
verilmistir.
18. Adimlar ve iglemler sirali ve agiktir.

19. Bilgilerin  organize/kategorize edildigi
tablolar, algoritmalar vb. sunulmustur.

20. Ogretim parcalara bélinmistir.

21. Ogretim siireci sirali ve asamalidir.

22. Araylz karmasik degildir.

23. Tekrar ve alistirma olanagi tanimaktadir.

Metin ve grafik boyutlari degistirilemiyor; bu,
gorme engelli kullanicilar igin erisilebilirligi
sinirlayabilir.

Kontrast ayarlari yalnizca cihaz ayarlarindan
yapilabiliyor; uygulama igi secenek
sunulmuyor.

Kavramlara iliskin metaforlara rastlanmamistir.
Kullanicilarin medyayi kendi hizlarina gére
ayarlamalarina izin veren bir hiz kontrol
secenegi yok.

Altyazi destegi bulunmamaktadir; bu, isitme
engelli kullanicilar igin erisilebilirligi
kisitlamakla birlikte bir mizik uygulamasi
olmasi nedeniyle géz ardi edilebilir.
Uygulamada isaret dili destegi
bulunmamaktadir.

Metin-okuma destegi bulunmamaktadir; bu,
okuma guigligi geken kullanicilar igin bir engel
olustururabilir.

Ses, sadece cihaz ayarlarindan kontrol
edilebiliyor.

Uygulama gorsel ve isitsel destek saglamaktadir
ancak su anda yalnizca ingilizce ve ispanyolca
icerik sunmaktadir.

Gorsel ve isitsel geri bildirim saglanir, ancak
dokunsal esdegerleri (6rn. titresimler) yoktur.

Gorsel 6grenme gorevlerini tamamlamak igin
isitsel geri bildirim mevcuttur.

Uygulama metin, ses ve interaktif aktiviteler
dahil olmak (izere gesitli medya formlarini
entegre eder.

Temel mizik terimleri, gorevler ve bulmacalar
araciligiyla kademeli olarak tanitilir.

Uygulama, seviyeler halinde daha o0nce
Ogrenilen kavramlar Gzerine inga edilir.

Yeni kavramlara gegmeden Once temel
kavramlar gozden gegirilmektedir.

Uygulama, yalnizca bir seviye yeterince basarili
oldugunda bir sonraki asamaya geger. Tekrar
acildiginda, 6nceki agamalar tekrarlanabilir.
Ogrenmeyi pekistirmek igin her géreve pratik
ornekler dahil edilmistir.

Uygulama, gorevleri agik, adim adim bir sekilde
sunmaktadir.

ilerleme takibi, kullanici verilerini diizenlemek
icin tablolar ve grafikler kullanir.

Her modiil yonetilebilir adimlara bolinmastdr.
Ogrenmeyi desteklemek igin gorevlerin zorluk
derecesi kademeli olarak artar.

Basit bir arayliz tim kullanicilar igin kullanim
kolayhigi saglar.

Kullanicilar  becerilerini  gelistirmek igin
ahistirmalari tekrarlayabilirler.
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Tablo 1’e gore icerigin farkli gorsel ihtiyaglari olan 6grenciler i¢in tasarlanmasina iliskin
olarak uygulamanin metin ve icerik boyutlarinin degistirilmesi ile arka plan ve icerik arasindaki
karsithg ayarlamaya ve renk degisikliklerine izin vermedigi belirlenmistir. Uygulama akill
telefon, tablet gibi farkli ekran buylkliklerine sahip mobil cihazlarin ekraninin tamamini
kaplayacak sekilde tasarlanmistir. Ancak wuygulama i¢ci boyut degisikliklerine izin
verilmemektedir. Bu bakimdan farkli gérme ihtiyaci olan 6grencilerin genis ekranlar kullanmasi
gerekmektedir. Arka plan ayarlari ile ilgili olarak ise uygulama icinden olmasa da kullanilan

cihazin imkanlari ile karanhk-aydinlik mod ya da renk karsitligi ayarlanabilmektedir.

icerigin sunumunda ses, gorsel ve ses iliskisi ile farkli hizlar ile ilgili ayarlar da yer
almaktadir. Ancak uygulamanin kendi icinde bir ses ve ses hizi ayari bulunmamaktadir.
Degerlendiricilerin goruslerine gore ses ayarlarini kullanilan cihazin imkanlariile gerceklestirmek
mimkindir. Ancak uygulama icinde yer alan mizikler, dinleme ve eslestirme alistirmalarinin

hizini 6grenci ihtiyaglarina gore ayarlayabilecek bir arag sunulmamistir.

Ogrenmenin evrensel tasariminda isitme ve dil seceneklerine iliskin de maddeler
bulunmaktadir. Tablo 1'e gére uygulamada isaret dili, alt yazi ve metinden konusmaya
dondstiren araglarin bulunmadigi goriilmektedir. Uzman degerlendiricilerin gorislerine gore
ozellikle dil secenekleri baglaminda uygulamanin su an ingilizce bir arayiiz ile ¢calistigi ve miizik

dilini ortaya koyan sembolleri tanimlayici isitsel ve gorsel segceneklerin yer aldigi ortaya ¢ikmistir.

icerigin sunumu alt boyutunun konularin pedagojik olarak sunulmasi baglaminda ise
benzetim ve metaforlara yer verme maddesi haricinde diger tim maddeleri karsiladig
gorilmektedir. On bilgiler ile baglanti kurulmasi, dgretimin pargalara béliinmesi, sirali ve asamali
olmasi gibi 6zelliklerin uygulamada yer aldig1 goriilmektedir. Farkli egitsel uygulamalarda konuya
iliskin temel terim ve davranislar ayri videolar halinde daha bilissel temelli agiklamalar ile
verilebilmektedir. Duolingo muzikte ise bu tiir aciklamalar yerine sembol ve terimlerin
eslestirme ya da deneme-yanilma gibi etkinliklerle bir oyun ve bulmaca biciminde verildigi

gorilmektedir.
3.1.2. Kullanim ve Etkilesim Secenekleri Boyutu

Ogrenmenin evrensel tasarimi ilkelerinin diger boyutu kullanim ve etkilesim secenekleri
boyutudur. Bu bolim hazirlanan igerigin amaci, hedefleri, kisisellestirme secenekleri ve diger
kullanicilar ile ne derece etkilesim kurulabildigi ile ilgili bilgileri igermektedir. Duolingo muzik igin

bu boyutun sonuglari Tablo 2’de yer almaktadir.
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Kullanim ve etkilesim segcenekleri boyutu
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Kullanim ve Etkilesim Segenekleri

Boyutu Olgiitleri Var Yok Degerlendirici Yorumlari
o Her seviye, kullanicilara etkili bir sekilde
1. Egit hedefl
beliflilr?;i?mau, edefler ve program X rehberlik ederek hedeflerini agik¢a
g ’ belirtmektedir.
2 FarkI_| Glgme araglari (goktan Eslestirme ve bulmaca gibi gorevler farkli
segmeli, agik uglu, vb) X degerlendirme bigimleri saglamaktadir
kullaniimaktadir. & ¢ & ’
3. Sosyal medya ve etkilesimli web X Kullanicilar basarilarini sosyal medya
araglari kullaniimaktadir. platformlari aracihgiyla paylagabilir.
4. Kisisellestirilmis ve etkili X Gelisimi tegvik etmek igin gérevlerden hemen
geribildirim saglamaktadir. sonra geri bildirim verilmektedir.
5. Birey kendi hizina gére uygulamaya X Kullanicilar seviyeleri tekrarlayabilir ve 6grenme
devam edebilir. hizlarina gore ilerleyebilirler.
6. Kullanicinin ¢alisma siirecini Kullanicilar hedefler belirleyebilir ve yerlesik
planlamasi icin kontrol listesi, X planlama araglari ile ilerlemelerini takip
hedefler ve sablonlar saglamaktadir. edebilirler.
7. Kullanicilara ilerlemeleri hakkinda X ilerleme &l¢iimleri (puanlar, yildizlar) her
bilgi sunar gorevin sonunda gorintilenmektedir.
8. Cevrimigi destek ve yardim X Kullanicilar gevrimigi yardim bolimiine ve sikga
saglamaktadir sorulan sorulara erisebilir.
9. Kull tkilesimi igin farkl i
uffanici etkiiesimi i¢in farki Yalnizca dokunma tabanli etkilesim mevcuttur,
secenekler (elle, sesle, tek tusla, 1L .
X  buda 6zel ihtiyaglari olan kullanicilar igin
klavye veya uyarlanmis klavye) L e .
erisilebilirligi sinirlayabilir.
sunulmustur.
10. Alternatif klavyelere (F, Q, Braille X Uygulama Braille alfabesini veya diger
vb.) uyumlu galismaktadir. uyarlanabilir klavyeleri desteklemiyor.
Kull I I | ki ili
11. Galisma urinlerini saklama ve ) anlc.l ?r yainizca b.???n ar.| t.a Ip edebilir
i N X ancak kisisel calisma Griinlerini kaydedemez
sergileme olanagi vardir. e
veya gorlntileyemez.
12. Not alabilmek igin ortamlar X Kullanicilarin uygulama iginde not almasi igin
saglamaktadir yerlesik bir 6zellige rastlanamamustir.
Uygulama, kullanicilarin ilerlemelerini bagimsiz
13. Oz-degerlendirme icin araclar X olarak degerlendirebilmeleri i¢in dereceli

(rubrik, 6lgek vb) sunar

puanlama anahtarlari veya 6lgeklerden
yoksundur.

Tablo 2’de gorildigu gibi Duolingo mizik uygulamasinda verilen egitimin amacinin,

hedeflerin ve programin anlasilir oldugu belirlenmistir. Uzman degerlendiriciler bu egitimi

olcmek icin eslestirme, tanimlama, bulmaca, siresi icinde ¢alma gibi farkli 6lcme ve puanlama

aracglarinin kullanildigini tespit etmislerdir. Bu araglarda dogru ve zamaninda ¢alinan her nota

icin bir puan verilmektedir. Notanin dogru calinmasina ragmen zamaninda gecikmeler olmasi

halinde bu tam puan Uzerinden kesintiye gidilmektedir. Her etkinligin sonunda bir performans

puani ile kullanicilara ilerlemeleri hakkinda geribildirim verilmektedir. Uygulama kullanicilara
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basarilari konusunda etkili geribildirim saglamasina ragmen 6z-degerlendirme (rubrik, 6lcek vb.)

ve bireysel not alma icin ¢esitli araglari sunmadig1 gorilmastir.

Kullanici etkilesimi icin farkli seceneklere (elle, sesle, tek tusla, klavye veya uyarlanmis
klavye) yer verilmedigi, sadece dokunmatik klavye seceneginin bulundugu gorilmdistir. F, Q,

Braille gibi alternatif klavye segeneklerinin uygulama tasariminda yer almadigi goriilmustir.

Duolingo mizik uygulamasinin, bireylerin kendi 6grenme hizlari ve tercihlerine gore
asamalarl gecmeye izin verecek sekilde tasarlandigi tespit edilmistir. Kullanicilar en yiliksek
performans puanini alabilmek igin sayisiz kez deneme yapabilmektedirler. Bunun yaninda ilgili
asamayl gecmek icin yetecek kadar puan almis olsalar da tekrar donis yapip puan
ylkseltebilmektedirler. Mizik bilgisi ve altyapisi daha ileri diizeyde olan kullanicilar i¢in de
ilerleme secenekleri sunuldugu gorilmektedir. Kullanicilar ileriki Gnitelere atlamak
istediklerinde bir seviye tespit etkinligine katilarak yeterli puan almalari halinde gecis
yapabilmektedirler. Uygulama kullanicinin ¢alisma sirecini planlamasi icin de araclar
sunmaktadir. Calismanin planlanmasi icin bir kontrol listesinin bulundugu, kullanicinin dizenli
calismasi icin 15, 30 glinllk planlar gibi hedeflerin ve cesitli sablonlarin saglandigi gorilmistir.
Ancak kullanicilarin calisma Urinlerini sergileyemedikleri, sadece bu ¢alismalardan elde edilen

basarilari ve puanlari sosyal medya araclari ile paylasilabildigi gorilmustar.

Kullanicilar arasi etkilesim ile ilgili olarak uygulamanin hem kendi arayizi icinde hem de
farkl sosyal medya platformlari araciligi ile kullanicilar arasinda bir etkilesim ortami yaratmayi
amacladigi gorilmektedir. Ayrica kullanicilar yasadiklari farkli sorunlarin ¢éziimiinde sik sorulan

sorular ve gevrimici destek bolimlerine yonlendirilmektedirler.
3.1.3. ilgi ve Motivasyon Segenekleri Boyutu

Ogrenmenin evrensel tasarim ilkelerinin tiglincii bélimdi ilgi ve motivasyon segenekleri
boyutudur. Bu bélim hazirlanan igerigin farkl 6zelliklerdeki bireylere ne derece hitap ettigi,
odil, onaylama vb. unsurlara yer verilip verilmedigi ve kullaniciyir motive edici rol-modellerin
sunumu ile ilgili bilgiler icermektedir. Duolingo mizik uygulamasi i¢cin boyutun sonuclari Tablo

3’te yer almaktadir.
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ilgi ve motivasyon segenekleri boyutu
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ilgi ve Motivasyon Segenekleri

Boyutu Olgiitleri Var

Yok

Degerlendirici Yorumlari

1. En ¢ok kullanilan égeler en
erisebilir bicimde diizenlenmistir.
2. Farkli cinsiyet, yas ve yetenekteki
bireylerin ilgisine uygun X
tasarlanmistir

3. Kullaniciya modiiler kullanim

o X
saglar.
4. Aktif katilim, kesif ve denemeye X
tesvik eden gorevler verilmistir.
5. Tanimlanan gorevlerde zorluk X
seviyeleri olusturulmustur.
6. Odiil, onaylama vb. motive edici X
unsurlara yer verilmistir.
7. Planli aktiviteler icin alarm, ikaz, X

bildirim saglanmaktadir.

8. Daha 6nce uygulamayi kullanan,

motive edici rol-modeller 6rnek X
olarak sunulmustur.

9. Sosyal ve kilturel agidan farkli

bireylerin ilgilisine uygun X
tasarlanmistir.

Temel 6geler hizh erisim ve gelismis
kullanilabilirlik i¢in diizenlenmistir.

Uygulama kullanici dostudur ve ¢ocuklar ve
yetiskinler igin uygundur.

Kullanicilar kati bir sirayi takip etmeden seviyeleri
bagimsiz olarak tamamlayabilirler.

Uygulama, kullanicilari deneme yanilma yoluyla
kavramlari kesfetmeye yonlendirmektedir.

Seviyeler ilerledikge karmagiklagmaktadir.

Puanlar, yildizlar ve hazine sandiklari
motivasyonel odiiller olarak hizmet etmektedir.
Uygulama, giinlik 6grenmeyi tesvik etmek igin
bildirimler gondermektedir.

Kullanicilar, yiksek basari gosteren arkadaslarini
motive edici 6rnekler olarak gormek igin lider
tablolarini gériuntileyebilirler.

Sadece bati mzigi teorisine odaklaniimasi,
icerigin kilturel kapsayiciligini sinirlamaktadir.

Tablo 3’te olcitleri en yiksek oranda karsilama diizeyinin bu boyutta gerceklestigi

gorilmektedir. Uygulama araytziiniin oldukga sade ve anlasilir oldugu, en ¢ok kullanilan 6gelerin
en alt satirda kolay erisilebilir bigimde dizenlenmis oldugu, kullaniciya modiler kullanim
sagladigl bu agidan ilkdgretim diizeyindeki 6grencilere direkt hitap etmekte oldugu, ancak ileri
yaslarda muzik 6grenmek isteyen kisiler icin de uygun olabilecegi belirtilmistir. Uygulamada

farkl zorluk seviyelerinin oldugu ve aktif katim saglayici gérevlerin bulundugu gorilmektedir.

Motivasyon segenekleri ile ilgili olarak da 6diil, onaylama gibi motive edici unsurlarin yer
aldigi gorilmektedir. Uzman gorislerine goére bu motive edici unsurlar bir¢ok bicimde
kullanicinin karsisina gikmaktadir. Dogru yapilan her gérevde puanlar, yildizlar ve hazine sandigi
gibi basari ile iliskilendirilebilen unsurlar ile Duolingo’nun baykus seklindeki maskotunun
ziplayarak seving gosterisinde bulunmasi gibi duygusal aracglarin da yer aldigi goriilmustir. Hem
siire hem de basari puani olarak yiksek bir seviyeye ulasildiginda uygulamanin reklamsiz
versiyonu icin deneme oddlleri de verilmektedir. Basarinin bilissel, duygusal ve maddi olarak

desteklendigi dislinlilmektedir.

Uygulama ve motivasyonu siirdirebilmek icin 6grenmenin ne zamanlar

ilgi
gerceklesecegine iliskin bir plan sunmakta ve her ¢calisma zamani geldiginde bildirim mesajlariyla

hatirlatmalar yaparak bir aliskanliga donistiirmeyi amaglamaktadir. Planh aktivitelerle 24 saat
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icinde, glinlik hedefe ulasabilmek icin bildirimlerin verildigi, olusturulan lider tablosu ve arkadas
takip etme gibi 6zelliklerle motive edici rol-modellerin 6rnek olarak sunuldugu gérilmustar.
Ozellikle uygulamayi diizenli kullanan ve puani yiiksek arkadaslarin basarilari da bildirimler ile

duyurulmaktadir.

Uygulamanin daha fazla sayida kullanicinin ilgisini ¢cekebilmesi igin, sosyal ve kiiltirel
acidan farkh bireylerin ilgi ve ihtiyaclarina da yonelik tasarimlarin yapilmasi beklenmektedir. Bu
bakimdan uygulamanin klasik bati mizigi, piyano ve evrensel nota okuma sistemi (izerine kurulu

oldugunu, farkli kiilttrlerin etnik galgilari ve ses sistemlerini kapsamadigi tespit edilmigtir.
3.2. Duolingo Miizik Uygulamasindaki Egitsel Oyun Bilesenleri

Arastirmanin ikinci alt problemi olan Duolingo-mizik uygulamasinda yer alan egitsel
oyun bilesenlerinin tespitinde kullanilan egitsel oyun bilesenleri tablosu igerigin, puanlama
sistemi, seviyeleri, avatar olusturabilme durumu, oyuncularin hem kendisinin hem de
arkadaslarinin oyun icerisindeki durumlari (cevrimici/cevrimdisi olma durumu vs.) ile ilgili bilgiler
vermektedir. Duolingo mizik uygulamasi icin bulgular Tablo 4’te verilmistir.

Tablo 4
Egitsel oyun bilesenleri

Oyun Bilegenleri Var Yok Degerlendirici Yorumlari

Kullanicilar gérev tamamlama igin puanlar ve yildizlar alarak
ilerlemelerini pekistirebilir.

Rozetler X Uygulamada rozetler 6nemli kilometre taslarini isaretlemektedir.
Lider tablolari, kullanicilarin puanlarini karsilastirmalarina olanak

Basarilar X

Lider Tablosu X
tanimaktadir.
Seviyeler X Uygulama, kullanicilarin ilgisini giderek daha fazla ¢eken 69 seviye
sunmaktadir.
Puanlar, dogru cevaplar ve gorevlerdeki ilerleme igin kullanicilari
Puanlar X e . s
odullendirmekte ve gelisimi izlemeye yardimci olmaktadir.
Kullanicilar avatar olusturabilir ve 6zellestirebilir, bu 6zellik
Avatarlar X

kisisellestirmeyi artirabilir.
Sanal egyalar X Kullanicilar 6dil olarak hazine sandiklari gibi 6geler toplayabilmektedir.
ilerlemeyi takip etmek igin hazine sandigi gibi cesitli esyalar

Koleksiyonl X
olekslyoniar toplanabilmektedir.

icerik kilidi agma X Ye'enl sev'lyeler a§amal! olarak agilmakta ve kullanicilari devam etmeleri
icin motive etmektedir.

Miicadele Etme X vagulama icinde gorevler zamana dayali ve dogruluga dayah zorluklar
saglamaktadir.

Sosyal Grafikler X Kullanicilar arliada§llar|n| takip edebilir ve basarilarini liderlik
tablolarinda gorebilir.

Savas X Uygulamanin mizikal bir ilerlemeye odaklandigi diisiintilmektedir.

Bunun igin rekabetgi savas 6zellikleri eklenmemis olabilir.
Hikayeli gorevler X Uygulama, hikayeli gorevleri icermemektedir.

Kullanicilar Arasi
Hediye Paylasimi
Oyun ici takim Kullanicilarin uygulama iginde takim olusturmasina veya is birligi
kurma yapmasina iliskin bir 6zellige rastlanmamistir.

X Sanal hediyeleri diger kullanicilarla paylasma 6zelligine rastlanmamistir.
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Tablo 4’te gorildiigu gibi Duolingo mizik egitsel oyun bilesenlerini blyik oranda
icermektedir. Uzman degerlendiriciler, oyun bolimleri icin belirlenmis olan goérevlerin
tamamlanmasi durumunda uygulamanin gorsel ve isitsel donisler verdigini, motivasyon ve
geribildirim mesajlarinin ekranda stirpriz bir sekilde gorildigini, uygulamanin hem basari hem
siire hem de sireklilik igin geri bildirim verildigini tespit etmislerdir. Bu araglar ile basarilar es
zamanli olarak kullaniciya bildirilmektedir. ilgili basarilar puanlara déniistiirilmekte ve puanlar
ve kilometre tasl olan basarilar ise bir rozet ile gorsellestirilmektedir. Ayni zamanda diger
kullanicilarin aldiklari puanlar ve basari siralamalarini gosteren lider tablolari bulunmaktadir.
Uygulama bitirilen bir bolimiin sonunda lider tablosundaki yeri gdstererek giimds, altin lig gibi

farkl seviyelerde degerlendirmektedir.

Uzmanlar avatarlarin kullanici deneyimini kisisellestirmeye yardimci oldugu belirtmistir.
Kullanicilar verili seceneklerin icinde cinsiyet, sa¢ sekli, aksesuarlar ve gesitli renk giysileri secerek

kendi avatarlarini olusturabilmektedir.

Uygulamada hazine sandigi ve degerli taslar gibi koleksiyon yapilabilecek objeler
bulunmaktadir. Ayni zamanda basari gostergesi olan rozetlerin de koleksiyon yapilabildigi
gorilmektedir. Uygulama icinde koleksiyonlarin basari gostergesi olarak kazanilan objeler
oldugu, satin alinabilecek objelerin bulunmadig belirlenmistir. Uygulama iginde sosyal grafikler
ile farkli arkadaslar takip listesine alabilmek mumkindir. Uzmanlar takip listesindeki
arkadaslarin hangi giinler ne kadar c¢alistigini, hangi basarilari kazandigini ve puanlarinin
gorulebildigini belirtmislerdir. Ancak takip edilen arkadaslar ile takim kurma ve hediye paylasimi

gibi aracglarin bulunmadigini vurgulamislardir.
4. Sonug ve Tartisma

Bu arastirmada, Duolingo mizik modill, 6grenmenin evrensel tasarim ilkelerine
uygunlugu ve icerisindeki oyun dgeleri bakimindan incelenmistir. Ogrenmenin evrensel tasarim
ilkelerine uygunlugu icerigin sunumu, kullanim ve etkilesim secenekleri ile ilgi ve motivasyon
secenekleri boyutlarinda incelenmistir. Buna gore, Duolingo miuizigin icerigin sunumu boyutunda
yer alan 23 maddeden 16’sini karsilayarak bliylik oranda evrensel tasarim ilkelerine uygunluk
gosterdigi tespit edilmistir. Muzik egitimi acisindan bakildiginda 6nceki bilgilerle baglanti
kurulmasi, 6gretim programinin pargalara bélinmesi ile agik, anlasilir ve sirali bir sekilde
organize edilmesinin uygulamanin gii¢li yanlari oldugu goérilmektedir. Ancak igerik, yazi ve
metin boyutunda degisiklik yapilamamasi, video, animasyon, ses kaydi gibi 6geler icin kullanici

kontrolii ve hiz ayari yapilamamasi, benzetim ve metaforlara yer verilmemesi, igerikle ilgili yeterli
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aciklayici bilgilerin bulunmamasi gibi 6zelliklerin programin gelismeye acik yanlari oldugu
distnilmektedir. Senel ve digerlerine (2019) ait icinde Duolingo uygulamasinin da yer aldigi dil
Ogretimine yonelik uygulamalari evrensel tasarim ilkeleri baglaminda inceledikleri ¢alismada,
incelemeye alinan 26 uygulamanin yalnizca 6 tanesinde yazi boyutunda degisiklige izin verildigi
gorilmustlir. Bu oranin gorme yeterliligi diistik olan 6grenciler gbz dnline alindiginda oldukga
disuk bir oran oldugu distinilmektedir. Bu bakimdan arastirma sonuglari ilgili literatir ile
benzerlik gostermektedir. Yazi ve metin boyutunda degisiklik yapilmasina iliskin 6zelliklerin
eklenmesinin gérme engelliler ve farkh gérme ihtiyaglari olan kisilere yonelik bir kolayhk

saglayabilecegi dislinlilmektedir.

Miuzik egitiminin en temel bilesenlerinden ikisi ritim ve hizdir (Krumhansl, 2000; Straus,
2003). Arastirma sonucunda Duolingo muzik uygulamasinin hiz ayari yapmaya izin vermedigi
tespit edilmistir. Sadece notalarin ilk 6grenme asamasinda bir eslestirme etkinligi olarak kendi
hizinda yanit vermeye izin verdigi ancak isitme ve parcalarin calinmasina yonelik etkinliklerde hiz
ayari yapiimasinin miimkin olmadigi gérilmustir. Konu ile ilgili olarak Duolingo uygulamasinin
ingilizce vb. gibi diger dil modiillerinde bulunan kaplumbaga ikonu ile ses kayitlarini
yavaslatmanin mimkiin oldugu ancak mizik uygulamasinda bu 06zelligin bulunmadigi
goérilmistir. ilgili literatiirde mizik 6grenmek icin yavas ¢alismanin yararli ve gerekli oldugu
vurgulanmaktadir (Fitch, 2002; Kwastek & Cour, 2019; Maxfield, 2018). Allingham (2022), yavas
ahistirmanin bilgi yikiinii yénetme, motor 6grenme temeli olusturma, problem ¢ézme ve zihinsel
durumlari diizenleme olmak Ulzere dort islevi oldugunu tespit etmistir. Yavas g¢alismanin
etkililigini sorgulayan calismalar da bulunmaktadir (Trapkus, 2023). Ancak bu arastirmada s6z
konusu olan 6grenme deneyiminin farkl ihtiyaglari olan kisiler icin 6zellestirilmesi oldugundan
yavas ya da hizli calismanin yararindan ¢ok uygulama tzerinde ihtiyaca gore yavaslatilabilme ve
hizlandirabilme seceneklerinin eklenmesine yoneliktir. Bu bakimdan 6grenmenin evrensel
tasarimina uygunlugu bakimindan ileriki siirimlerde hiz ayari seceneklerinin eklenmesinin

uygun olacagi disinilmektedir.

Ogrenmenin evrensel tasarimi ilkelerinin kullanim ve etkilesim secenekleri boyutunda
ise Duolingo miuzik uygulamasinin, 13 maddeden 9'unu karsilayarak biliylik oranda uygunluk
sagladigl gorilmustir. Mizik egitimi agisindan incelendiginde egitimin amaci, hedefleri ve
programinin belirgin olmasi, farkli 6lgme araglarinin kullaniimasi, kisisellestirilmis ve etkili
geribildirim saglamasi, bireyin kendi 6grenme hizina goére uygulamaya devam edebilmesi gibi
ozelliklerin uygulamanin gigli yanlari oldugu gérilmektedir. Ancak kullanici etkilesimi icin farkl

secenekler, alternatif klavyelerle uyumlu ¢alismamasi gibi 6zelliklerin gelismeye acik yanlar
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oldugu disliniilmektedir. Rose ve Meyer (2002), kullanim ve etkilesim seceneklerindeki belirli
eksikliklerin, 6grenmenin evrensel tasarimi ilkelerine daha fazla uyum saglayarak sirekli
gelistirilebilecek yonleri isaret ettigini belirtmektedirler. Bu bakimdan ilk olarak gelismeye acik
konunun elle, sesle, tek tusla, klavye veya uyarlanmis klavye kullanimi oldugu sdylenebilir.
Duolingo miizik uygulamasi yayginlik ve kullanim kolayligi bakimindan dokunmatik ekranlari
kullanmaktadir. Hem mizik egitimi hem de 6grenmenin evrensel tasarimi ilkeleri bakimindan
uygulamaya ses ile ulasabilme araylziiniin eklenmesinin dnemli oldugu distnilmektedir. Dil
Ogretimi icerisinde nasil okuma, yazma, konusma, dinleme gibi farkli beceri alanlari varsa
miuzikte de isitme, dinleme, soyleme, yazma gibi benzerlik gosteren beceri alanlar
bulunmaktadir. Bu bakimdan Duolingo miizik uygulamasinin yalnizca dokunmatik ekran araciligi
ile etkilesime girmesinin yeterli olmadigi distinilmektedir. Daha da ileri versiyonlarinda midi
klavyeler ile gorme engelliler icin braille klavyelerin baglanabilecegi arayizlerin eklenmesinin

uygulamayi daha etkili bir tasarim haline getirecegi dlistintlmektedir.

Muzik alaninda klavye; piyano, elektronik org gibi calgilarin tuslu kisimlarini ifade
etmenin yani sira tuse gibi benzer isimlendirmeler ile yayli, Giflemeli gibi calgilarin da parmaklarla
basilan kismina karsilik gelmektedir. Duolingo mizik uygulamasinda, mizik dili ve piyano
klavyesi ile somutlastiriimistir. Uygulamanin ileri striimlerinde farkli kiltirlere iliskin yayl,
Uflemeli, vurmali ¢algilarin da klavyeleri eklenerek 6grenmenin evrensel tasarimi ilkelerine daha

ylksek uyum gostermesinin saglanabilecegi diisiinilmektedir.

Kullanim ve etkilesim segenekleri icerisinde énemli oldugu diisiiniilen bir diger husus da
dinyada kullanilan farkli nota gésterim sistemlerine iliskindir. Mizikte farkli notasyon sistemleri
kullanilmaktadir. Avrupa modern tonal sisteminin temel bilesenleri ezgi, armoni ve ritim ile ifade
edilir ve bu bilesenler miizik notalarinin temel dilbilgisi kurallarini aciklar (Tsuji & Miiller, 2021).
GUnUmuzde farkli ihtiyaglara yonelik olarak kullanilan tablature, Nashville Numbers, zaman
birimi kutu sistemi (TUBS), MIDI notasyonu, sarki szt sayfalari, akor gizelgeleri ve rap akis
cizelgeleri gibi muzik yazisi sistemleri bulunmaktadir (Costachescu, 2022). Notalarin gosterimi
icin kullanilan bu sistemlerin yani sira notalari adlandirmak icin de iki temel sistem kullanilmistir.
Bu sistemlerden ilki daha ¢ok Fransa, italya, ispanya ve Tiirkiye gibi Akdeniz ulkelerinde
kullanilan Aziz lohanne Battista ilahisinin ilk hecelerinden isimlerini alan do-re-mi sistemidir.
ikincisi ise ingiltere, Almanya gibi kuzey ilkelerinde kullanilan, ilk olarak 6. yiizyll filozofu olan
Boethius’” un tanimladigi bilinen A-B-C sistemidir (Hawkins, 2011). Duolingo miuzik
uygulamasinda notalari adlandirmada sadece A-B-C sistemi kullaniimis olup, do-re-mi sisteminin

de sec¢enek olarak bulundurulabilecegi diuslinilmektedir. Bu konu dogrultusunda Demirel
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(2022), muzik egitiminde ¢ocuklar icin renkli notalarin tasarimi ve kullanimi tizerine bir arastirma
ylaratmis ve geng Ogrenciler igin erisilebilirligi ve 6grenmeyi gelistirmek amaciyla mizik
notalarinin gérsel sunumunu dikkate alan bir yaklagim sunmustur. Ozgiil (2023) miiziksel isitme
egitimi icin tasarlanmis mobil uygulamalari ele aldig1 arastirmasinda uygulamalarin gelistirilmesi
icin etkinlik turlerinin artirilmasi, daha ileri seviyelerin eklenmesi, do anahtari okumaya yonelik
etkinliklerin eklenmesi, Tirk muzigi gibi farkh kultirlerin muziklerine iliskin moddllerin de
eklenmesini 6nermislerdir. Bu bakimdan literatlir bu arastirmanin bulgularini da destekler

niteliktedir.

Ogrenmenin evrensel tasarimi ilkelerinin ilgi ve motivasyon secenekleri boyutunda ise
Duolingo miuizik uygulamasinin 9 maddeden 8’ini karsilayarak bliyiik oranda uygunluk gosterdigi
tespit edilmistir. Muzik egitimi acisindan aktif katihm, kesif ve denemeye tesvik eden gorevler
icermesi, daha once uygulamayi kullanan, motive edici rol-modellerin 6rnek olarak sunulmasi

gibi basliklarin programin giicli yanlari oldugu gortlmektedir.

Duolingo miuzik uygulamasi oyunlastirma unsurlari bakimindan incelendiginde 15
maddeden 11’ ini karsilayarak blyik oranda oyunlastirma unsurlarini icermektedir. Oyun
bollimleri icin  belirlenmis olan hedef davranislarin  tamamlanmasi  durumunda
oyunun/uygulamanin goérsel ya da isitsel donut vermesi, kisisellestirilebilir avatarlarin
bulunmasi, oyun igerisinde kazanilan basarilar yoluyla ulasilabilen ekstra igeriklerin bulunmasi,
lider tablosu, seviyeler ve puanlarin olusturulup kullanicilara sunulmasi gibi unsurlarin
uygulamanin giigli yanlari oldugu gorilmustir. Ancak hikayeli gérevlerin bulunmamasi, oyun igi

takim kurulamamasi gibi basliklarin programin gelismeye agik yanlari oldugu disiiniilmektedir.

Her iki formdan ortaya ¢ikan sonuglar birlikte degerlendirildiginde iki formda da bilginin
sirali olarak sunulmasi ve 6grenci motivasyonunu artirmaya yonelik unsurlarin 6n plana ciktig
gorilmektedir. Ogrenmenin evrensel tasarimi ilkelerindeki ilgi ve motivasyon segenekleri boyutu
ile, oyunlastirma unsurlari tablosundaki basarilar, rozetler, lider tablolari, sosyal etkilesim gibi
maddelerin direkt olarak motivasyonu artirmayi amacladigl gérilmektedir. Hem egitimde
oyunlastirma hem de tasarim ilkelerinin ilgi ve motivasyon boyutunun temel amacinin
davranislari sekillendirmek, motivasyonu artirmak ve 6grenciler arasinda daha fazla katilimi
tesvik etmek olarak goriilmektedir (Huseinovi¢, 2023; Paez-Quinde & Arroba-Freire, 2023).
Literatlirde Duolingo uygulamasinda yer alan oyunlastirma unsurlarinin Y kusaginin
motivasyonu, pratik yapma sikligi, kelime hakimiyeti ve ingilizceyi giinliik hayata uygulama

becerisi lUzerinde 6nemli etkileri oldugu vurgulanmaktadir (Irzawati, 2023; Nita ve digerleri,
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2023). Oyunlastirma araclarinin ve multimedya kaynaklarinin muzik egitiminde 6grenme
stratejilerini, motivasyonu ve katihmi artirmada etkili oldugu bulunmustur (Candel & Colmenero,
2022). Oyunlastirma unsurlari, 6grencilerin muzik egitimine, 6zellikle de nota 6grenmeye
katihmini artirmaya yardimci olabilir (Samat ve digerleri, 2022). Dijital egitsel oyunlarin,
cocuklarin mizik egitimine odaklanarak mizik 6gretimini destekledigi gosterilmistir (Freitas &
Morais, 2019) Oyun tabanli 6grenme uygulamalari ve araclari, muzik 6greniminde koti
ahskanliklar gelistirme ve motivasyon eksikligi gibi zorluklari dénistiirme potansiyeline sahiptir
(Margoudi ve digerleri 2016). Miizik teorisi 6grenimi igcin oyunlastiriimis bir ritmik dikte
uygulamasinin, 6grencilerin sinav puanlarini dnemli Ol¢lide etkiledigi gorilmustir; bu da
oyunlastirmanin motivasyon ve 6grenme ciktilari Gzerindeki olumlu etkisini gdstermektedir
(Pesek ve digerleri 2020). Bir baska calismada Molero ve digerleri (2021), oyunlastirma yoluyla
gelistirilen piyano egitimi uygulamasi HoloMusic XP'yi kullanarak miizige yeni baslayan
cocuklarin  motivasyon eksikliklerini gidermeyi amacladiklari ¢alismada 6grencilerin
motivasyonlarinin arttigl sonucuna varmislardir. Bu baglamda, Duolingo mizik uygulamasinin
ogrencilerin muzikle ilgili ilgi diizeyini ve motivasyonunu artirma potansiyeline sahip oldugu
duslintilmektedir. Ancak mizik uygulamasi 6zelinde bu araglarin 6grencilerin kullanimi ve
motivasyonu lizerinde hangi agilardan etkisi oldugunun belirlenmesinin ileriki arastirmalarda ele

alinmasi onerilmektedir.

Chung ve Wu (2017) miuzik egitimine yonelik olarak tekrarlama, pratik ve yaratici
islevlere sahip oyunlari iceren uygulamalarinda oyun tasariminin ve ¢oklu dokunmatik
uygulamalarin amaca yonelik hedefleri ¢ocuklarin tutumunu, etkilesimini ve problem ¢dzmesini
olumlu yonde etkiledigini, ocugun aktif tutumunu ve tablet bilgisayarlarla etkilesimini motive
ettigini, pratik gerektiren mizikal oyunlarin cocuklara kendi sinirlarini zorlayacaklari bir meydan
okuma sagladigini, yaratici isleviere ve kaydedilmis ses dosyalarina sahip miuzikal oyun
tasariminin etkilesimleri ve tekrari tesvik ettigini ve 6n kosul mizik bilgisi ve becerisi
gerektirmedigini tespit etmislerdir. Bu bakimdan Duolingo uygulamasinin da ¢oklu dokunmatik
ekran kullanmasi ve igerisinde yer alan muizik etkinliklerinin 6n bilgiye ihtiya¢ duyulmadan
tekrara dayali olarak tasarlanmasinin, icinde yer alan ses dosyalari ile gorsel ve isitsel yanit
sistemi bulunmasinin, bolim sonlarinda 6grencilerin sinirlarini zorlayici meydan okuma

etkinliklerinin bulunmasinin bu arastirmanin bulgularini destekledigi gérilmektedir.

Bu arastirmada Duolingo mizik uygulamasi yalnizca 6grenmenin evrensel tasarim
ilkeleri ve oyunlastirma unsurlari bakimindan incelenmistir. ileriki arastirmalarda uygulama

icinde yer alan konular ile igerigin niteligi, siralanisi, kolaylik-zorluk dereceleri Uzerine
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degerlendirmeler yapilabilir. Uygulamanin mzik 6grenmeye ve motivasyona katkisi yas, dil,
bulunulan boélge ve miuzik kiltirine gére nasil degisiklik gosterdiginin sinanmasina yonelik

deneysel calismalarin yiritilmesi 6nerilmektedir.
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