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Abstract

This study explores the effects of usability and user experience of mobile language
learning applications on the learning process by evaluating three popular
applications Busuu, Duolingo, and Memrise. The data were collected by user
interviews and the diary method. With the help of the think-aloud method, user
interviews were actualized, and in addition to that the researcher kept a diary by
trying all three applications for 10 days. Nielsen’s Heuristics and an adapted version
of these heuristics were used within the framework of this study. The researcher's
diaries were coded with the help of heuristics. Findings emphasize the strong
connection between the user experience and mobile language learning applications’
efficiency. Results indicate that even the adapted version of heuristics has
shortages, and it is needed to be developed for future researches. As a result,
investigation of user experience is recommended to be evaluated separately for the
different phases of application usage in further studies.
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Oz

Bu calisma, mobil dil 6grenme uygulamalarmin kullanilabilirlik ve kullanict
deneyiminin 6grenme siireci iizerindeki etkilerini ii¢ popiiler uygulama olan Busuu,
Duolingo ve Memrise'r degerlendirerek arastirmaktadir. Veriler kullanict
goriismeleri ve giinliik yontemi ile toplanmistir. Sesli diistinme yontemi yardimiyla
kullanict goriismeleri gergeklestirilmis ve buna ek olarak arastirmact her iig
uygulamayr da 10 giin boyunca deneyerek giinliik tutmustur. Bu c¢alisma
cercevesinde Nielsen'in Sezgisel Yontemleri ve bu sezgisel yontemlerin uyarlanmig
bir versiyonu kullanilmistir. Arastirmacinin  gilinliikleri sezgisel ydntemlerin
yardimiyla kodlanmistir. Bulgular, kullanici deneyimi ile mobil dil 6grenme
uygulamalarmin verimliligi arasindaki giiglii baglantiy1 vurgulamaktadir. Sonuglar,
sezgisel yontemlerin uyarlanmis versiyonunun bile eksiklikleri oldugunu ve
gelecekteki arastirmalar igin gelistirilmesi gerektigini gostermektedir. Sonug
olarak, ileriki ¢aligmalarda kullanici deneyiminin farkli uygulama kullanim
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INTRODUCTION

Digitalization and developing technology have affected language learning processes as well as every
field. First, computers began to take part in the language learning process, and the concept of Computer
Assisted Language Learning (CALL) emerged. It dates back to the 1960s. With the developments in
online connections and web technologies, the concept of Online Language Learning (OLL) emerged.
The evolution continued and the concept of Mobile Assisted Language Learning (MALL) emerged, with
mobile devices becoming more involved in daily life. With these developments, the language education
and learning process has started to turn into a more complex structure that can be affected by different
stakeholders. We can easily say that concepts such as usability, user experience, and user interface have
become components of this complex structure and play an important role in its success. The main priority
for the success of online learning is the usability of Systems For Electronic learning (SEL) for users and
satisfaction degree with the interface (Vlasenko et. al., 2022). The usability of applications created for
mobile devices or other platforms, and the holistic experience of the user in this process are among the
issues waiting to be designed and researched. As design researchers and designers, we found it valuable
to investigate this change and development process of language learning practices.

Traditional to Digital

In general, digitalization and the inclusion of technology in processes are perceived as positive. It may
not be right to see digitalization and the integration of technology into the education process as the
definitive solution to all problems. There will certainly be some topics that it will help and facilitate, but
on the other hand, it should also be appropriate to the nature of education. Diaz Arévalo (2022) stated
that although technological developments and language learning applications have become widespread,
teacher-student interaction is essential in the learning process, and applications have functions to
introduce words and content. The level of technology and complexity should not intimidate any
stakeholder who will use this tool. According to Carraher Wolverton & Guidry Hollier’s (2019) survey
of university lecturers, less technology should be used to simplify learning, and online courses should
be simpler. Teachers as well as students are important stakeholders in these systems and their views
should be considered. In addition, these stakeholders may not have a homogeneous distribution and the
same opinion, there may be sub-user groups with different views. In Ironsi’s (2022) study with language
instructors and pre-service teachers on the use of Google Meet as a simultaneous language learning tool,
pre-service teachers stated that they did not find it efficient and effective, while language instructors
stated the opposite.

After digital tools are included in the language learning processes, comparing the old method with the
new one, transferring the old to the new, or transforming it are among the perspectives encountered. In
this context, studies comparing the effectiveness of digital language learning tools with the traditional
language learning process are carried out. One of the most used language learning mobile applications
is Duolingo. Rachels & Rockinson-Szapkiw (2018) compared students learning Spanish through face-
to-face instruction and Duolingo in their study, and found no significant difference in grammar and
vocabulary of the two groups, recommending Duolingo as a cost-effective option. In some studies, the
existing methods in the traditional language learning process have been digitized with the help of
applications. Mirzaei et al. (2018) focused on the new vocabulary learning process, digitized and tested
the keyword method, which is a vocabulary learning strategy, as a tablet-based application. These
comparisons and transfers will help us make sense of mobile-centered education and learning
technologies.

MALL and GALL

Mobile devices, which are at the center of technology use in daily life, and language learning
applications that are developed especially for these devices are the focus of this research. Mobile
Assisted Language Learning (MALL), a subcategory of mobile learning, focuses on the language
learning process with the help of mobile devices, regardless of the user's location (Shortt et al., 2021).
Burston (2014), in his study examining the development process of MALL, stated that although MALL
made significant progress, it lagged behind the developments in learning theory and teaching
methodologies and that behaviorist and teacher-centered approaches were dominant in MALL practices.
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In addition to this backwardness, the new experience of the MALL has also confronted users with many
different challenges.

A clear description of what to do and how to do it in these mobile learning applications, and navigation
within the application are among the most common problems encountered. Ishaq et al. (2020)
investigated the usability and user experience of a mobile language learning app that was specifically
designed for the educational context by Pakistani government and they also underlined the interaction
and navigational issues for the younger age group and its loose link with the official educational content.
Al-Sabbagh et al. (2019) evaluated the usability of three mobile language learning apps with a sample
of Arabic-speaking immigrants who had recently arrived in Sweden and found unclear prescription and
navigation problems to be among the most common challenges. Another navigation-related issue was
that users restarted the application when they did not understand how to navigate. One of the innovative
features provided by these applications is enhancing the users’ interaction level, allowing users to
interact with each other. However, in Falk et al. (2016) study on Duolingo's interaction feature with 212
participants, although automatic feedback and interaction with the application were found positive and
beneficial, just very few users used the interaction with other users feature. As in this case, every new
and different feature may not be adopted by the user, so offering experience and comprehending the
user's needs are important. In addition to these studies, in their systematic literature study, Ahmad Faudzi
et al. (2023) define visual representation, user control, navigation, and signaling as four critical features
that in the case of misuse may cause cognitive load to the user.

There may be instances where the user's needs differ even in terms of language learning. To continue
their lives, people may have to learn a language even when they have limited sources. Within this
context, a number of applications targeting immigrants in Germany have been developed, with minimum
technical requirements and compatibility with old phones, German language education, and tips on
living in Germany are among the main features of these applications (Godwin-Jones, 2017). In addition
to burdening these applications with vital responsibilities such as maintaining life in another culture and
country, users should enjoy using these applications and have the desire to use them again. One of the
ways to achieve this is gamification. According to Kapp (2012), gamification uses game-based
mechanics, aesthetics, and game thinking to engage people, motivate action, promote learning, and solve
problems. The inclusion of the concept of gamification in language learning applications has also
produced positive results. Gamification Assisted Language Learning (GALL) emerged with CALL's
collaboration with the concept of gamification, and Udjaja (2018) revealed in his study that GALL
contributed between 20% and 100% to the Japanese learning process. Loewen et al. (2019), in their
study in which they examined the Turkish learning process of nine participants during a semester with
the Duolingo application, found that there was a positive relationship between the time spent in Duolingo
and learning outcomes, and features such as flexibility and gamification were seen as positive. On the
other hand, the fact that the developed learning applications do not contain sufficient gamification may
cause the users not to complete the learning process (Tundjungsari, 2020).

Usability and User Experience

In this section, first, the concepts of usability and user experience will be shared. With the help of these
concepts, previous studies on the design of mobile and learning environments will be revealed. The most
common definition of usability is; the effectiveness, efficiency, and satisfaction with which specified
users achieve specified goals in particular environments (International Organization for Standardization,
2018). In usability tests, where real users are asked to perform a genuine task, the efficiency of the
interaction and user satisfaction are interpreted (Hamel, 2012). For these evaluations and tests,
Heuristics developed by Nielsen have a pioneering feature.

Nielsen's 10 Heuristics is a systematic review of a user interface design for usability, aiming to find
usability problems in a user interface design so that they can be addressed as part of an iterative design
process (Nielsen, 1994). Heuristic evaluation is an informal method of usability analysis in which a set
of evaluators is presented with an interface design and asked to comment on it, and datasets from several
evaluators can yield quite good results (Nielsen & Molich, 1990). Rao Naidu et al. (2020) evaluated four
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tools designed for the language learning process, namely FluentU, Duolingo, Livemocha, and Hello
English, using Nielsen's 10 Heuristics. They evaluated each tool as one of the “met” “partially met”
and “not met” items according to each heuristic item. However, the data obtained as a result of this
evaluation is limited and may not result in a richness that will feed the design process because it is over-
categorized and simplified. Ishag et al. (2021) made a low-fidelity prototype of the game-based language
learning application they developed and evaluated it using heuristic and think-aloud methods. Four
teachers and one game designer participated in this evaluation process. The questionnaire used in the
assessment consists of 47 elements and there are 'Yes', 'No', or 'Not sure' options for each element.
Although the think-aloud method is one of the methods they use, the evaluators’ expertise level in design
and user experience, low fidelity prototype usage, and limited answer options in the questionnaire makes
it hard to reach the data richness.

Usability evaluations are often confused with user experience, which also encompasses user thoughts,
feelings, and preferences (Weichbroth, 2020). User experience, a kind of experience, is the sum of the
effects that the user feels before, during, and after interacting with a product or system (Hartson & Pyla,
2018). Hartson & Pyla (2018) have expressed the basic features of the user experience in items as
follows.

(1) Itis a result of direct and indirect Interaction.
(2) It is related to the totality of effects.

(3) It is felt internally by the user.

(4) It comprises usage context and ecology

Usability aims for effectiveness and efficiency, focused on user behavior and interaction; user
experience, on the other hand, aims to meet psychological needs and focuses on experience (Hassenzahl
et al.,, 2021). Hermawati and Lawson (2016) reviewed 70 studies on the customization of Design
Heuristics for specific areas and stated that although general Heuristics are suitable for most interfaces
and situations, some areas require implementation. They said the lack of validation effort and validation
method for this domain-specific Heuristics as an urgent problem.

Apart from the studies that directly use Nielsen's Heuristics, within the perspective of this study, the
studies carried out by adapting the heuristics on similar subjects to this study have been examined.
Zaharias and Poylymenakou (2009) have developed a questionnaire-based usability evaluation method
for e-learning applications, which focuses not only on cognitive but also on affective considerations.
The framework developed by Kumar et al. (2020) for the heuristic evaluation of mobile learning
applications consists of three stages: planning, conducting, and reporting. In the planning phase; the
content of the examination is defined, participants are chosen, hardware and software are chosen, and
documents and materials are prepared. In the conducting phase heuristic evaluation is directed, and in
the reporting phase the results are put in and possible solutions are identified. Jamaldeen et al. (2018)
summarized the current design principles in the mobile learning content, which aimed to create a design
guideline specific to mobile language learning applications for blended learning environments, as
follows: Design the interface to compensate for the small screen, Navigational strategies, Consider a
variety of elements, Spontaneous access of materials, Support multiple device types, Keep the
information organized, Multiple pedagogy/activities, Design for personalized learning, Incorporate
collaborative activities. While applying good design guidelines alone is a good start, it is not a substitute
for system usability evaluation, usability depends on the context and is shaped by the interaction between
users, tasks, and system intent (Grani¢ and Cukusi¢, 2011).

Kumar and Goundar (2019) reconsidered and developed Nielsen's 10 heuristics with a mobile learning
application perspective, and also proposed 3 new heuristics: Selection driven commands, content
organization, and visual representation. In this study, which used heuristics as one of the evaluation
tools, it was tried to find answers to the following questions.

(1) What kind of user experience do the most used maobile language learning apps offer? What are the
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problematic aspects? What are the successfully resolved features?

(2) What are the components of the framework that will be used to design a mobile application that will
facilitate the language learning process?

In this framework, this study approaches the language learning process holistically and focuses on the
user experiences of groups of young adults at different proficiency levels.

METHOD

Design research projects can be generalized into two phases as generative research and evaluative
research. Instead of this two-phase model, the first phase of which is defined as formative, discovery,
exploratory, or generative, and the second phase consists of iterative testing, or evaluation research,
Hanington (2007) proposed a three-phase model. These three phases are explore, generate and evaluate,
which overlap each other. Exploratory research is carried out in the early stages of the design process,
especially for designers to gain knowledge in an area they are unfamiliar with (Martin and Hanington,
2012). It includes ethnographic methods and other design methods such as diary studies, observation,
and surveys.

In this study, which can be called exploratory research; it was tried to find answers to the research
guestions by examining three mobile language learning applications. These apps are Duolingo,
Memrise, and Busuu. The reason for choosing these three applications is that they are the 3 applications
most commonly used in the potential sample in the unstructured pre-interviews. Different applications
may be preferred more in different samples and in different geographies. In these cases, the price of the
application, the use and advice of the close environment may be among the reasons for the preference.
Data were collected with two different tools, user interviews, and researcher diaries. The participants of
the study consisted of 3 female, 7 male, aged between 20-24 years with language proficiency levels
ranging from pre-intermediate to upper intermediate (Table 1).

Table 1. Participants’ Data.

Age Gender Proficiency Level

Ul 22 Female Pre-intermediate
u2 21 Male Intermediate

U3 23 Male Upper Intermediate
U4 20 Male Pre-intermediate
us 21 Male Pre-intermediate
U6 24 Male Intermediate

u7 20 Female Intermediate

us 22 Male Upper Intermediate
U9 20 Female Pre-intermediate
u10 21 Male Pre-intermediate

User Interviews

In this data collection process, semi-structured interviews were conducted with 10 participants who were

priorly informed about the research and gave their consent to use the relevant data. In the first stage of

the interviews, the participants' backgrounds, approaches to language learning and level of familiarity

with technology were collected. Each user was interviewed individually. “Think-aloud” method was

used after the semi-structured interviews. “Think-aloud” is a detailed observation method used to
844
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examine mental processes in which participants are asked to make verbal comments while working on
a task (Lewis, 1982). “Think-aloud” is a method used when users test an application or design proposal.
Cotton and Gresty (2006), in their study evaluating the use of the think-aloud method in the field of e-
learning, stated that although the analysis process might be difficult and time-consuming, the data they
obtained with this method were information that researchers could overlook with other methods, and
they emphasized that this method yielded extremely rich and explanatory data. There is no need to have
a finished product to test with and learn from the user, existing products, early designs, general
interaction concepts, detailed interactions, and versions of your products can also be tested at any stage
of the process (Perea and Giner, 2017). Since this study is mainly exploratory research and does not
include a design proposal yet, “the think aloud” method was used when using the three applications
mentioned above. The snowball sampling method was used, and interviews were conducted with people
who actively use at least one of these three applications. In the think aloud phase, each user was asked
to use the application and while the users were experiencing the application, the researcher took audio
recordings of the users' experiences, took notes on the users' expressions, positive and negative features,
and recorded relevant screenshots.

Diaries and Logs

Rose (2019) defines the differences between “diaries ”, “logs” and “‘journals” from a language learning
research perspective. According to Rose (2019) diaries have an open-ended, unstructured, and reflective
nature while logs are concentrated on collecting the more specific information needed and are therefore
more structured and constrained.

The biggest advantage of the diary method is that it obtains longitudinal information in the natural
context of the interaction (Lallemand, 2012).

A pro account was created for all 3 applications by the first researcher and used for a week to become
familiar with the applications. Afterward, the first researcher took notes by using all three applications
for at least half an hour every day for 10 days. He took these notes in two different ways and within the
perspective of two different identities.

On odd days, when he saw a problem on the screens, interface, or interaction, he immediately took a
screenshot. He has noted problems alongside and above these screenshots. Expert reviews are the
evaluation of interfaces conducted by experts in the field or user interface design, using reference points
such as design heuristics (Shneiderman et al., 2018). He existed in these odd days, with the identities of
expert and evaluator.

On even days, the researcher used each application for half an hour. While using it, he took small notes
if he needed it. At the end of the half-hour session in which he used the application, he took note of his
experience and reflections. He expressed his own learning experience explicitly. Here, we can say that
the researcher exists mostly with a user identity.

Notes taken by the researcher on odd days can be expressed as logs because they are more structured
and simultaneous. The more unstructured notes he took after the experience on even days can be
expressed as diaries (Table 2).

Table 2. 10 Days Long Diary Process of the Researcher.
Role Duration Actions Quialification

Odd Days Expert +90 minutes Expert examination and Log input
screenshot taking when
there is a problem with
interface or interaction

(Day 1, 3,5,7, Evaluator (at least 30 minutes for
9) each app)
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Even Days User +90 minutes Taking reflective notes Diary input
(Day 2, 4,6, 8, (at least 30 minutes for about user experience
10) each app)

FINDINGS

User Interviews

A total of 10 people were interviewed, including 4 Busuu users, 3 Memrise users, and 3 Duolingo users.
The interviews were evaluated on an application-specific basis. First of all, audio recordings of all
interviews were translated into text. In the analysis process, MAXQDA, a qualitative data analysis
program, was used. On MAXQDA, the interview records were coded with an open coding method. Open
coding is accomplished by dividing the data into meaningful expressions and defining them. The goal
is to develop rich codes to describe data (Vollstedt and Rezat, 2019). The themes that stand out in the
data collected from the users and important quotations were transferred to Miro. Miro is a kind of online
whiteboard application. Axial coding is a qualitative research method that involves associating data and
establishing connections between data (Simmons, 2018). While we were trying to create the relationship
between these data, we noticed that there was also a time-wise relationship between them. We noticed
that the data is distributed over three main time sets: application usage time, before and after. Application
usage time, on the other hand, was divided into components as study time, before and after. We
performed time-wise axial coding of us with the help of these.

Visual summaries of the analysis process are given in the figures below. We noted the positive feedback
of the users about the application on the green post-its, the negative feedback on the red post-its, the
direct quotations on the blue post-its, and the wishes/requests shared by the users on the yellow posts.

Figure 1 contains a visual summary of the outputs of Busuu's analysis studies. If we start from the
registration process, the questions asked at this stage, the time, and language options provide a special
initial configuration for the user. In addition, the placement test performed at this stage and starting the
lesson directly after it allows the user to enter the application in a smooth, target-oriented manner.

The difference between the visual identities of the screens onboarding and immediately after was
expressed by a user as follows.

There is something about this screen, | felt like | switched to another application because the design of
this page is very different from the pages I encountered at the beginning.

Users gave negative feedback about the paid membership promotions they encountered as soon as they
started using the application. The absence of the dark theme option was also noted by many users as an
important shortcoming.

In the lecture phase, the categorization of the content as words and grammar was seen positively by the
users. In addition, sharing additional information about the culture of the society is stated as a feature
that differentiates Busuu. Supporting the content with visuals and texts, different question types, multi-
faceted feedback, and the progress bar that gives feedback on the stage of the process are other positive
features emphasized about the lecture phase.

Other characteristic features are the ability to socialize, study with friends, and help others. Helping
others, in particular, is an innovative feature not included in other apps, where users correct other users'
exercises that are in their native language or languages they know very well. The possibility of being
exposed to frequent notifications when the application is not used was emphasized as a negative situation
by the users.
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You can find the visual summary of the outputs of Memrise's analysis below (Figure 2). Similar to
Busuu, the problem of promoting paid memberships too often, in the beginning, was encountered here
as well. A user stated that after achieving certain successes in the application and after using sessions of
the application, a paid membership promotion would be more successful.

Busuu

S — R T —

Figure 1. Busuu analysis process outputs visual summary.

Memrise

el — Roryeing S oow —lp —

i
e i e o

b ey

Figure 2. Memrise analysis process outputs visual summary.

Some expressions and design elements are not fully understood. A user expressed the lack of clarity in
terminology as follows.

847
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“I didn't quite understand what it meant to master the word. So, how do we classify mastery or what do
we need to do to master a word?”

Similarly, there are points in batches and icons that users cannot understand.

“There is a sign on the first lesson, it says 14. | don't know what it is, but it could have been expressed
more meaningfully when I finished the first lesson. For example, the color of that green button could
change. Still looks green.”

Another item that other users had difficulty in making sense of was the points they earned during the
lesson.

“Points, exactly. | wouldn't have noticed if you hadn't told me. They could have made the score more
understandable, for example, in terms of estimation. I've never seen him.”

All these unclear, incomprehensible, and hard-to-understand points cause interruptions in the user
experience. The options provided by adjusting the duration of the lesson and many other features allow
the user to customize the experience according to themselves are considered successful by users.
Supporting the content with videos and including everyday language and slang are other features of

Memrise course content emphasized by users. On the other hand, some translation problems in the
course content were reported as incompleteness by the users. Outside the classroom, chatting with Al,
competition, and cooperation with friends, daily weekly summaries are among the memrise features that
users are happy with.

Below is a visual summary of Duolingo's analysis study (Figure 3). Similar to other applications, the
promotion of the paid membership and the discomfort of the users were encountered here as well. In
fact, a user defined the constant discount of a paid membership on the main screen as a pressure to buy.

While users found the home screen and learning process to be defined as a path useful for following
their processes, they stated their discomfort about the locked content and lessons on the path. One user
stated that there are too many game items.

The fact that the learning process includes so many game elements were not considered appropriate by
the user. Similarly, other users have stated that they are uncomfortable with the excess of elements such
as badges and strikes. The excess of these elements also causes complexity and reduces
comprehensibility.

Different users have stated that the tabs at the bottom of the page that provide navigation with other
pages are excessive and not understandable as follows.

“Even without 6 tabs, these could have been done by minimizing. All social things could be together.
These "Daily Quests" could be clicked to go to the "Feed" section or from the profile, such as
notifications, for example, this part. It's getting very crowded. And because they're all colorful...”

“There is a birdhouse, it takes you to the home page, there is no problem with that. Broken heart picture
It tells about the mistakes | made, but I couldn't detect them without clicking it. The shield shows my
ranking. One female picture shows my own profile. | don't think any of this is understandable. ”

We encountered that the progress bar, in other words, knowing the time it takes to complete the exercise
motivates users to complete it. In addition, users stated that they care about numerical data which is
shared after the exercise such as how many words were learned and how long they spent in the exercise.

Interaction with friends, emphasizing that the activities carried out with friends are more fun,
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congratulating success, and motivation to beat someone or to compete with each other are among the
data we have reached about the social dimension of the application.

Duolingo
Shgn up b— » Narrgacng tw asp — » Letare — > Nestgaing the apy — > Alvar use
o
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sainng 10 Ml
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e
wish negative positive quaterien

Figure 3. Duolingo analysis process outputs visual summary.

The weaknesses and strengths of the three applications imply the positive and negative attributes of
language learning apps in terms of user experience. Unclear badges and icons’ usage, frequent
notifications, paid membership promotions were evaluated negatively by the users. On the other hand,
being able to follow personal progress, socialization and collective learning with friends, customization
for learning content, dark themed screens were apricated by the users.

Table 3. Detailed User Experience Comparison of Busuu, Memrise and Duolingo

Weaknesses Strengths
Busuu Paid membership promotions Initial questions for customization
Absence of dark theme option Initial placement test

Visual identity differences in between  Direct pass to lessons after registration

screens
Grammar and word content

Frequent notifications L .
categorization option

Lack of subtitles
Progress bar
Different question types
Multi-faceted feedback

Visual and text combination
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Socialization opportunity

Collective learning with friends

Memrise Paid membership promotions Dark theme option
Unclear terminology usage Initial reminder settings
Translation problems Customization option
Incomprehensive items Being able to adjust course duration (self-
Unclear badges and icons phased)
Notifications Word pop-up
Everyday language content
Video support
Al chat opportunity
Collective learning with friends
Daily weekly summary
Duolingo Purchasing pressure Process summary

Over gamification
Too many tabs
Locked content

Unclear tabs and icons

Progress bar
Customizable goals
After-course summary

Collective learning with friends

. (competitions, interactions, challenges)
Too many visual elements

Diaries and Logs

All three applications were used by the first researcher each day for a total of 10 days. Each session
lasted around thirty minutes. The data analyzed in this section consists of notes taken after 30 sessions
and 15 hours of use in total. The researcher created the dataset by taking notes as an expert identity
(analyze) on odd days and as a user identity (reflection) on even days. We used the evaluation tool
obtained by Kumar and Goundar (2019) by revising Nielsen's heuristics. All the notes were transferred
to the MAXQDA program, a total of 30 documents. Positive and negative subcodes were also created
for each item in the 13-item Koumar and Goundar's evaluation tool. If a successful situation or
application related to the relevant evaluation item was noted, it was coded with positive; and if a problem
was noted, it was coded with negative.

For all three applications, the notes taken with the expert ID and the number of codes for these notes are
more than those taken with the user ID. Out of a total of 153 codings, 98 are in the analysis notes and
55 are in the reflection notes. The ratio is close to 1 to 2. The reason for this may be that one by one and
more detailed problem-specific notes are taken at the time of use in the analysis notes, and more general
notes are taken in the reflection notes after the application use. 114 of the codes are negative and 39 are
positive. We can say that a significant part of the notes taken during the research consists of problem
areas. Among the three applications, Memrise (60) was the most coded and Duolingo (41) was the least
coded. There is approximately a 1/3 relationship between positive and negative codes for Duolingo and
Memrise. In Busuu, the rate of positive codes is more than 1/3.

In the table below, there is a detailed report based on each evaluation item (Table 3). There are striking
850
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differences between the coding numbers of 13 items. “Match between the system and real world”,
“Recognition rather than recall” and “Selection driven commands” are coded only a few times.
“Visibility of the system status”, “Visual representation” and “Content organization” were the most
coded items. Most of the coding for "Visual representation” is in the analysis notes. "Visibility of the
system status™ codes are more evenly distributed between analysis and reflection. It is normal for the
codes related to visual elements to be mostly among the notes taken with the help of screenshots

instantly.
Table 4. Detailed Numerical summary of Diary's work
Analyse Reflection

Busuu Duolingo  Memrise Busuu Duolingp  Memrise SUM

+ - + - - + - + - + -
Aesthetic and 0 1 1 0 1 0 1 0 1 1 0 9
minimalist design
Consistency and 0 3 0 1 2 0 0 0 1 0 0 7
standards
Content 2 4 0 3 5 1 1 1 0 0 6 24
organization
Error prevention 1 2 0 1 0 0 1 0 0 1 1 8
Flexibility and 1 2 1 1 2 0 1 1 2 0 2 13
efficiency of use
Help and 0 0 0 2 2 0 0 0 1 0 1 7
documentation
Help users 1 0 2 0 2 0 1 0 1 1 2 10
recognize diagnose
and recover from
errors
Match between the 0 1 0 1 0 0 0 0 0 0 0 2
system and the real
world
Recognition rather 0 1 0 1 2 0 0 0 0 0 0 4
than recall
Selection driven 0 1 0 0 0 0 1 0 0 0 1 3
commands
User control and 1 2 0 1 2 0 1 0 2 0 2 11
freedom
Visibility of the 4 2 3 2 1 1 3 1 1 4 1 24
system status
Visual 3 5 0 7 8 0 3 0 2 0 3 31
representation
SUM 13 24 7 20 27 2 13 3 11 7 19 153

37 27 34 15 14 26
851
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We think that it is not a problem if an element in the table is coded as few or not at all. For example, for
Busuu, there is no coding in the “help and documentation ” item. Since there was no problem with this
during use, any note was not coded as negative. On the other hand, the absence of positive coding does
not mean that there is no positive experience. On the contrary, the experience may be fluent without the
need for help. Another point that draws our attention is that it is too generalizing to evaluate an
application with a single positive or negative statement specific to an evaluation item.

As seen in the table above, an application has both positive and negative codes specific to an evaluation
item. While there are problems in “help and documentation ”, for example, in the stages of creating a
new user and starting to use the application, it may have good documentation for the course content and
exercises. Or multiple negative codes belonging to the same evaluation item of the same application
may belong to different screens and different stages of the usage process.

In addition, we thought that some items were worth coding, but none of the 13 items and their
explanations were fully met. For example, “content organization” is included in the evaluation tool as
an item. The quality of the content, which senses the content appeals to, and what elements it consists
of remain outside the definition in the evaluation tool. We think that all these criteria should be included
in the evaluation process for every application, especially in a learning and language learning
application.

CONCLUSION

In this study, we evaluated the user experience of the most popular mobile language learning apps by
focusing on their positive and negative features, and tried to outline specific user experience components
for language learning.

Within this scope, we have already shared the definitions and perspectives of usability and user
experience. In this study, we adopted more open-ended methods in the evaluation of the interviews,
while we adhered to a 13-item heuristic evaluation tool in the diary evaluations. We think it would be
beneficial to use more expanded tools that include the richness of both perspectives and to include
beyond efficacy and effectiveness in the evaluations.

Mobile devices and mobile technologies have some features and constraints by their nature, and we need
to include them in evaluation processes and tools. The design constraints of mobile technology can be
specified as limited screen space, battery life, storage, memory and communication capabilities, usage
in different physical and social contexts, and hosting different screen technologies and sizes (Benyon,
2019). These properties can change very radically depending on the context, since they are technical
values, numerical methods can also be developed to measure and compare them. Despite all these
limitations, the user's expectation is not modest. It is expected of the product owners to develop the best
suitable solution. This study shows us for language learning apps, it’s important to form a consistent
visual language in user interface, to provide customization both in user interface and learning content,
to present personal progress of the user, to include multi-faceted information transmission, to have a
dark mode, to provide a space for learning with friends and to use clear icons. Over-gamification,
frequent notifications, inadequate subtitling, complex terminology, unclear visuals and aggressive paid-
membership policy negatively affect the user experience.

Even if we use an expanded version of Nielsen's heuristics specific to mobile learning, we think that
some titles and important items are still out of scope. We have shared examples of these above.
Interaction and quality of interaction, privacy, and similar items can also be added.

The experience consists of different stages, and not every element may be fully covered at each stage.
More detailed assessments may be required for each stage of the experience. For these reasons, we think
that there is a need for time-wise axial coding and heuristic evaluation, which we use in the analysis
phase of user interviews. To facilitate the evaluation process, we think it would be appropriate to clearly
identify these potential additives and even group them under categories. We think it would be useful to
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have more comprehensive documents, including examples, for more novice evaluators.

Usability is key to the success of e-learning applications, and if there is a problem with the user interface,
people will walk away, get frustrated, and stop using it (Ardito et al., 2006). If there is a usability problem
in an e-learning application, it will harm the user’s learning process, no one wants to spend more time
learning how to use the software instead of learning the content (Wong et. al, 2003). For these reasons,
even a small error that may occur in this section may be difficult to compensate for. It may be appropriate
for the whole team to adopt these concepts and to inform not only the designers and experts but also the
developers about these concepts.

This study has potential limitations. The research sample were young adult user group, who were already
familiar with the target language and had certain level of technological skill and mobile app usage. User
experience of people with different language and technological skills and different aged results may not
be the same. Experience of an elder person or a kid, or a total beginner or a professional language learner
naturally will be different from the sample. For example, over-gamification might not be a problem for
a younger age group, or professional language learners might seek more than everyday language.

Most research in the field of HCI is short-term studies, and on the contrary, the importance of examining
long-term use is emphasized by different sources (Karapanos et al., 2021). The researcher's diary part
of this study is valuable and differentiated as it examines a 10-day period. We recommend that similar
studies that are spread over time and that are specific to different user groups should be carried out and
that evaluation tools should be developed and updated with the help of these studies.
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