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Abstract

With the rapid evolution of technologies, mobile devices have become ubiquitous in daily
life, offering unprecedented flexibility in language teaching and learning. A variety of

language learning apps claim to boost learning outcomes, enhance learners’ motivation and
make the experiences enjoyable. This research aims to investigate the effectiveness of
mobile-assisted language learning (MALL) platforms, focusing on Duolingo as a
representative example.

This study adopts a mixed-method quasi-experimental design involving 18 Chinese college
students in the UK. Data were obtained from a pretest and a posttest of French proficiency,
a motivation survey guided by Self-Determination Theory (SDT), and semi-structured

interviews with 5 participants. The students learned French through English instruction
exclusively using Duolingo for 4 weeks in uncontrolled conditions. The results showed that

the learners’ scores significantly increased after the 4-week learning session, but their
progress was not correlated with the time spent on Duolingo. Furthermore, novice learners
made more progress than intermediate learners with similar learning time. Participants

reported positive attitudes on both extrinsic and intrinsic motivation scales, though neither
scale correlated with the progress they made. According to the interview data, Duolingo
enhanced learners’ motivation, perseverance and learning experiences, but it may not be as
effective as traditional instruction due to its unsystematic knowledge, mechanical exercises
and slow progress, particularly for more advanced learners. Limitations and implications are
also discussed, highlighting the need for further research with robust designs to enhance
the understanding of the impacts of MALL platforms.

Keywords: mobile-assisted language learning, mobile learning, language learning apps,

Duolingo, Self-Determination Theory
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Chapter 1. Introduction

1.1. Background

As technological advancements continue to reshape the way people gain

knowledge, technology-enhanced learning remains a focus in educational research.
Smartphones, tablets and other portable devices are becoming ubiquitous around the
world, providing individuals with access to extensive information related to almost any field
or subject. Moreover, the onset of the COVID-19 pandemic, along with associated
quarantine policies, accelerated the increase of mobile learning (m-learning) demands due
to the temporary closure of schools. The interruption of this historic epidemic is
unprecedented: during the most serious outbreak, schools from pre-primary to upper-
secondary levels in 151 countries were closed or partially closed, affecting nearly 1.3 billion
students (UNESCO, 2022)1. Therefore, the classes were forced to move online with the help
of telecommunication technologies, m-learning platforms and personal devices. This shift
during the pandemic contributed to the integration of technology into education in the post-
COVID-19 pandemic digital era (Jeong, 2023).

Following this trend, mobile-assisted language learning (MALL), as a subcategory of
m-learning, also attracted learners’ and researchers’ attention. It benefited from information
and communication technology (ICT) which could transcend the constraints of time and
space to deliver educational content, enabling people to learn with great flexibility. However,
within the domain of MALL research, the diversity of platforms and features makes it
challenging to generalize universally applicable conclusions regarding its impacts on
language learning. Prior empirical studies may investigate language learning outcomes
influenced by built-in mobile features such as photo-taking (e.g., Liu & Chen, 2015) and text
messaging (e.g., Derakhshan, 2011); or the impacts of social media such as Facebook (e.g.,
Fithriani et al., 2019) and Instagram (e.g., Gonulal, 2019). However, these features and
platforms are not specifically designed for language learning, nor can they provide teaching
materials by themselves. Therefore, this thesis primarily focuses on apps designed for
language learning. The experiment is carried out using arguably the most representative
one, Duolingo, which delivers structured language courses in a gamified way.

Duolingo has been chosen for its worldwide accessibility, highly-rated reputation

1 UNESCO: Global monitoring of school closures
https://webarchive.unesco.org/web/20220629024039/https://en.unesco.org/covid19/educationresponse/
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and long-standing leading position in the educational app industry. It was founded in 2011
by Luis von Ahn and Severin Hacker with the mission to “develop the best education in the
world and make it universally available” (Duolingo, 2020). Upholding this mission, it is now
offering 108 language courses to over 300 million learners all over the world (Duolingo, June
2024)2. It is also highly rated 4.7 out of 5 in both the Apple Store and Google Play (until
March 2024). Its global popularity and extensive content make it the current market leader
in the MALL app industry. The latest statistics released by Duolingo revealed its rapid
development with a promising future: the total revenues achieved 531.1 million USD in 2023
with 44% increase from the prior year (Duolingo, 2024). It is also expected to be one of the
next billion-dollar startups (Forbes, 2019). Meanwhile, the actual effectiveness of Duolingo
and other commercial language learning apps has long been questioned.

1.2. Research Background and Objectives

Can mobile apps really be a reliable assistance or even a substitute for traditional
language classes? To what extent can they enhance learning outcomes? Numerous
commercial materials and research findings supported their effectiveness. For example,

Duolingo claims that ‘you can learn as much as 5 semesters of university instruction in just
5 sections of Duolingo’3. The claims were somewhat supported with empirical evidence: the
average progress made by Spanish learners is 8.1 WebCAPE4 points per hour of study on
Duolingo (Vesselinov & Grego, 2012). According to Kittredge et al. (2024), after 4-6 weeks
of engagement with the Duolingo app, users can achieve A1 proficiency level according to
the Common European Framework of Reference for Languages (CEFR), enabling them to
start basic conversations. It is also found to be even more effective than traditional English
as a Foreign Language (EFL) classes in boosting various English proficiency (Rodríguez-
Fuentes & Swatek, 2023). Exciting as these reports may seem, they are mostly conducted
by the research team of Duolingo, or funded by the company and used as advertising
content on its website. Less positive or significant outcomes have been reported by some
independent researchers, noting the effectiveness of Duolingo may be exaggerated by its
commercial materials (Loewen, 2019). Similar situations have also been observed in the
research of other language learning apps, which will be further discussed in the literature
review chapter.

Furthermore, advertisements of mobile apps also emphasize their motivational

2 Duolingo Language Courses: https://www.duolingo.com/courses/all
3 Duolingo Works: https://www.duolingo.com/efficacy
4 Web based Computer Adaptive Placement Exam: https://emmersion.ai/products/webcape/
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features that make language learning more enjoyable and easier to persist. For example,
Duolingo claims, “After just 4 weeks of Duolingo, 8 out of 10 new learners are more
motivated to learn a language” (Duolingo, see Footnote 3), and Babble states “99% of the
participants declared they would continue to use Babble”5. However, there is a paucity of
studies that systematically investigated users’ motivation with MALL platforms under
established theoretical frameworks. Even among the small number of empirical research
with rigorous design and solid theoretical foundation, few target the learning process of
non-English languages, thus leaving an important gap to be filled. Therefore, this thesis
aims to investigate the impacts of MALL on Chinese ESL learners’ achievement and
motivation in learning French on Duolingo.

1.3. Research Questions and Outline

This thesis is guided by three research questions and adopts a mixed-method

approach. The first two questions are addressed through quantitative methods, while the
third one is explored using a qualitative approach.

1. To what extent does the use of Duolingo contribute to Chinese ESL students’
French proficiency?

2. In what ways does Duolingo influence students’ motivation in learning French?

3. How do students perceive their experiences of MALL with Duolingo?

This chapter has briefly introduced the research background and the platform

selected to carry out this experiment. In the next chapter, I will analyse the existing studies
regarding MALL, Duolingo and motivation in language learning with purposefully selected
studies. Then, the methodology chapter will explain the research design, the sampling

approach, the Duolingo platform, data collection and analysis methods and ethical
considerations in great detail. Results will be presented with learners’ statistics, relations of
the variables, and interview data from the experiment, addressing the research questions.
Explanations of the results and potential limitations will be discussed in the following
chapter. In the end, a brief conclusion will summarize the background, study design,
findings and implications of this research.

5 Research at Babble: https://uk.babbel.com/why-babbel-works
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Chapter 2. Literature Review

The objective of this thesis is to investigate Chinese ESL students’ achievement and
motivation in the MALL experience with Duolingo. A review of previous literature will be
provided in the following order: m-learning and MALL, MALL research in language
proficiency, MALL research in learners’ motivation, and research gaps.

2.1. M-learning and MALL

2.1.1. Concepts of M-learning and MALL

Researchers have attempted to define m-learning from different perspectives. Quinn
(2001, p. 1) emphasized the tools used to carry out learning activities, defining m-learning
as “elearning through mobile computational devices: Palms, Windows CE machines, even
your digital cellphone”. O’Malley et al., (2005) defined m-learning from the learners’
perspective as a kind of learning that happens when the learner is not fixed at a
predetermined location, or when the learner benefits from the learning opportunities offered
by mobile technologies. The concept of “mobile” could signify “the learning mediated by

mobile devices”, “the mobility of learners”, or the mobility of learning content that can be
accessed anywhere (Taylor, 2006, p. 24). Therefore, the definition of m-learning may vary in
individual studies to serve different research aims, and its concept has also evolved due to

technological development and the emergence of smaller, more portable devices.

In the early stage of m-learning studies, researchers included a range of portable
mediums with the potential to serve learning purposes, such as books, audio cassettes,
portable radios and audio CDs (Kukulska-Hulme & Shield, 2008). However, with the
advancements in ICT, m-learning studies now focus on using smartphones, tablet
computers, e-books and other such wireless Internet-connected devices which can be
used to access learning materials. Therefore, the concept of m-learning in this thesis aligns
with the more recent definition released by UNESCO in 2013:

Mobile learning involves the use of mobile technology, either alone or in combination
with other ICT, to enable learning anytime and anywhere. Learning can unfold in a
variety of ways: people can use mobile devices to access educational resources,
connect with others, or create content, both inside and outside classrooms. (West &
Vosloo, 2013, p.6)

In this light, the concept of MALL is also formulated, referring to the use of mobile
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technology and probably with other ICT in language learning, which enables learners to
access learning materials, connect with others or create contents anytime, anywhere.
Although MALL is usually regarded as a specialization or subcategory of m-learning that
specifically looks into the language learning process (Duman et al., 2014; Shortt et al., 2023),
a distinction is specified here. M-learning also encompasses the general technological
support for broad educational needs, such as management platforms, administration of
school systems, and communications between schools, families and students (West &
Vosloo, 2013), while MALL would primarily focus on linguistic skills and language learning
experiences. Therefore, the general m-learning platforms which only have administrative or
communicative functions, such as learning management systems (e.g., Canvas, MS Teams)
would not be considered in this thesis, and the MALL platforms involved will be specified in
the following section.

2.1.2. MALL Platforms

Platforms employed by prior empirical MALL studies can be briefly classified into
two types, one featured in built-in functions of mobile devices like photo-taking (e.g., Liu &

Chen, 2015), audio/video recordings (e.g., Shakarami et al., 2014) and text messages (eg.,
Alemi et al., 2012), while the other included commercial products like language learning
apps, websites and social media. Although both types take advantage of the flexibility and
convenience offered by mobile devices, they actually share little in common in terms of
learning content and pedagogy. The built-in functions of smartphones or tablets do not
create systematic instructional materials by themselves, nor do they provide resources for
professional training or practising. Consequently, the influences of built-in mobile features
are not language-specified, and are easily transferable to other areas of mobile learning.
Therefore, to keep this thesis concise and focused on the language learning process, it
would primarily concentrate on MALL with commercial platforms which could potentially
provide language-specific instruction or practising opportunities.

A variety of commercial language learning apps have been analyzed to figure out the
trends and limitations in the development of the MALL industry. Heil et al. (2016) reviewed
the top 50 ranked language learning apps on Google Play and Apple Store. Their results
revealed a predominant focus on teaching vocabulary in isolation without contextualized
usage, and little explanatory corrective feedback or personalized adaption was provided to
individual learners. Based on their findings, only a small part of the top-ranked apps aim to
offer a whole package of language learning experiences that could possibly be an
alternative to human teachers, while most apps focus on a single language or a specific
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language skill, mostly vocabulary, and provide fragmented knowledge for practising. The
different focus and characteristics of language learning apps pose a challenge to
generalizing the overall effectiveness of MALL, because the findings in a certain app may
not be transferable to another MALL platform with different designs or focus. Therefore,
further classification of the apps is essential to draw more reliable and generalizable
conclusions.

The commercial apps in previous empirical MALL literature can be further
categorized according to their primary functions. Rosell-Aguilar (2017) classified apps for
language learning into three types, which are illustrated in Figure 1. The first type includes
apps that provide whole packages of language learning solutions. These apps have
structured language courses with explanatory instructions to grammatical rules and a
variety of exercises, or provide opportunities for interaction by matching users with other
language learners, tutors or the community through certain algorithms. Duolingo, Babble,
Busuu, HelloTalk and Tandem are several successful representatives of this kind. The
second type encompasses apps not designed for language learning but useful for language
learners. Apps of this kind may not have detailed explanations of grammar or systematic

The figure originally presented here cannot be made freely available via ORA because of
copyright. The figure was sourced at

Rosell-Aguilar, F. (2017). State of the app: A taxonomy and framework for evaluating
language learning mobile applications. CALICO journal, 34(2), 243-258.

https://www.jstor.org/stable/90014690

The figure originally presented here cannot be made freely available via ORA because of copyright.
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exercises, but they can potentially improve language proficiency through implicit learning,
information input and interaction with others. For example, Memrise and Quizlet target
vocabulary building with flashcards; Kindle and BBC News may improve reading
comprehension; ChatGPT and Blogger promote writing proficiency; YouTube and TED
enhance listening and speaking skills; and social media apps can help with overall
competence by boosting communication, interaction and providing potential learning
contents. Furthermore, the third type would be dictionaries and translation apps, such as
Google Translate and Merriam-Webster.

With this classification in mind, this thesis concerns all three types of language
learning apps to provide a comprehensive overview of MALL research, but the first type
would be the primary focus as it relates more closely to Duolingo, the platform selected to
carry out the experiment. The next section will explore the existing research on the
effectiveness of MALL, assessing how well these apps achieve their educational goals and
support language acquisition.

2.2. MALL Research in Language Proficiency

2.2.1. Overview

MALL has gained increased attention from researchers thanks to the advancements
in technology and the surge in m-learning demands. According to Burston and Giannakou
(2022), a total of 1144 experimental implementation studies in MALL were released
between 1994 and 2019 across different languages and linguistic features, and 58
overviews or meta-analyses of MALL studies were published between 2006 and 2020. In
general, previous literature found the influences of MALL implementations overwhelmingly
positive in various aspects of language learning, including vocabulary (Lin & Lin, 2019;
Mahdi, 2018), reading comprehension (Klimova & Zamborova, 2020; Gutiérrez-Colón et al.,
2023), academic writing (Solikhah & Wirawati, 2020), speaking and listening (Kukulska-
Hulme & Shield, 2007). Moreover, the positive effects of empirical studies were supported
by impressive effect sizes in meta-analyses. Peng et al. (2021) analyzed 17 MALL literature
from 2008 to 2017 with a focus on comparison between MALL treatment and traditional

instruction, revealing a large effect size for overall L2 proficiency (d = .95), writing (d = 1.33),

listening (d = .99), and a medium effect size for reading (d = .52) and speaking (d = .46).

The meta-analyses conducted by Chen et al. (2020) and Burston and Giannakou

(2022) are also valuable as they included a relatively large number of empirical studies
across a considerable time span. Chen et al. (2020) reported a medium-to-large effect size
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(g = 0.722) for the effectiveness of using mobile tools in language learning achievement
based on their analysis of 80 empirical studies between 2008-2018. They also found MALL
is more effective than traditional teaching methods. Similarly, a large effect size for both
experimental (g = 0.72) and quasi-experimental (g = 1.16) studies was reported by Burston

and Giannakou’s (2022) meta-analysis of 84 empirical research between 1994 and 2019.
However, the problem of publication bias was discussed in both meta-analyses, which

could possibly temper the positive results.

These two meta-analyses contributed insightful results and compensated for each
other’s weaknesses. Burston and Giannakou’s (2022) study adopted stricter inclusion
criteria only incorporating studies with a reasonable sample size (N > 15) and a minimum
treatment duration of 8 weeks, while these criteria were not specified in Chen et al.’s (2020)
work. However, the lack of differentiation between smart and non-smart devices, as well as
between language-specific platforms and general-purpose apps, may undermine their

findings by failing to account for the variations in functionality of mobile tools across the 25-
year time span. The results of Chen et al. help to clarify this confusion: the effect size of

integrating non-smart devices (g = 0.787) was marginally larger than using smart devices (g
= 0.763), and the effect size for educational apps (g = 0.759) was greater than that for

general-purpose apps (g = 0.667). After all, both meta-analyses supported the positive

effects of MALL on learning achievement with convincing statistics, and valuable
pedagogical implications were thus suggested for future language education.

Although limitations of MALL have also been noted, such as small screens, added
costs, distractions from fancy designs, reliance on network and charging, as well as the

addictive nature of mobile devices (AbuSa'aleek, 2014; Kacetl & Klímová, 2019; Zain and
Bowles, 2021), the use of mobile technology and portable tools in education seems an
inevitable trend as they are already ubiquitous in daily life with powerful functions and great

flexibility. The primary concern of MALL lies in how to use them efficiently, what platforms
to use and in what ways could they enhance the learning process and academic gains
(Kacetl & Klímová, 2019).

2.2.2. Empirical Research in Apps Designed for Language Learning

Most prior MALL literature integrated mobile devices as an assisting role in
classroom learning or formal tuition, while less attention has been paid to the platforms that
aim to provide a whole language learning solution (Huang, 2020). In other words, the first
type of apps designed for language learning in Roselll-Aguilar’s (2017) taxonomy have been
under-researched. It is not hard to find commercial materials with very impressive
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effectiveness evidenced by research conducted or funded by the app companies and
notably displayed on their websites. For example, Babble stated “15 hours of study in a
two-month period to cover the requirements for one college semester of Spanish” (Babble,
see Footnote 5). Busuu claims “just 22 hours on Busuu was equivalent to studying a
semester at college”6. Mango Languages reported “15 hours average study time using
Mango to cover the requirements of one college semester”7. Duolingo also shows “You can
learn as much as 5 semesters of university instruction in just 5 sections of Duolingo”
(Duolingo, see Footnote 3).

Inspiring as these claims may seem, their effectiveness is quite vaguely described
using “college semesters” to quantify learners’ achievement. However, college semester is
not a universally accepted measurement and the language proficiency represented by “one
college semester” is not yet clear. A closer investigation into the source of these claims
found a series of reports released by Vesselinov, Grego and their colleagues over the past
fifteen years. They evaluated 10 commercial language learning apps: Rosetta Stone (2009a,
2019), Duolingo (2012), Language Zen (2015), Busuu (2016a, 2021), Babble (2016b), Hello
English (2017), Italki (2018), Pimsleur (2019a), Mango Languages (2019b) and LingQ (2023).
They utilized very similar methodologies incorporating a pre-intervention test and a post-
intervention test. The target language was Spanish in all these efficacy studies except for
Hello English which obviously targets English learning. The study of Hello English adopted a
controlled experiment which randomly allocated 97 Indian students from grades 8-12 to
either the experimental group using the app or the control group not using the app, and the
experimental group significantly outperformed the control one after 3-4 months of

intervention (Vesselinov & Grego, 2017). Their studies of the other nine apps did not involve
a control group but recruited participants from the app users by email, and the treatment
duration spanned 2 months. They used WebCAPE (see Footnote 4) to evaluate learners’

reading, listening and grammar proficiency, some of the results for different apps are listed
below:

− Duolingo: Participants gained an average of 8.1 WebCAPE points per hour of study
on Duolingo, and 34 hours of learning can cover the requirements for the first

college semester of Spanish (N = 88; Vesselinov & Grego, 2012).

− Language Zen: The average increase is 11 WebCAPE points per hour, and 25 hours

6 Busuu Research: https://www.busuu.com/en/research
7 Mango Languages: https://mangolanguages.com/discover-the-impact-of-mango-languages-efficacy-study-
results/
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can cover one college semester (N = 101, Vesselinov & Grego, 2015).

− Babble: The average increase is 12.7 WebCAPE points per hour, and 21 hours can

cover one college semester (N = 325, Vesselinov & Grego, 2016b).

− Italki: The average increase is 14 WebCAPE points per hour, and 19 hours can cover
one college semester (N = 102; Vesselinov & Grego, 2018).

− Mango Languages: The average increase is 18 WebCAPE points per hour, and 15

hours can cover one college semester (N = 95; Vesselinov & Grego, 2019b).

− Rosetta Stone: The average increase is 21 WebCAPE points per hour, and 13 hours
can cover a college semester (N = 143; Vesselinov et al., 2019).

− Busuu: The average increase is 5.8 WebCAPE points per hour, and 13 hours can

cover a college semester (N = 114; Vesselinov et al., 2021).

− LingQ: The average increase is 23.3 WebCAPE points per hour, and 12.6 hours can

cover a college semester (N = 101; Vesselinov et al., 2023).

The series of efficacy studies using similar methodologies and analytical approaches
provided solid evidence to compare different apps. Their random sampling enabled the
studies to include a relatively large number of participants from various age groups (18 and
over), education levels and professional backgrounds. And they quantified learning
outcomes using “points per hour”, which is reasonable and clear. However, there are still
several problems we should highlight. The efficacy of Rosetta Stone ranked second among
all these platforms, demonstrating an hourly increase of 21 points, while Busuu, with the
least hourly progress of only 5.8 points, covers one college semester using the same study
time (13 hours for both apps). The results for Busuu in 2021 also contradicted Vesselinov
and Grego’s earlier findings in 2016 which reported an hourly increase of 12 WebCAPE
points and a total of 22.5 hours to cover a semester (N=196). Meanwhile, a closer look into
the testing instrument found the WebCAPE was developed by the expert testing division of
Rosetta Stone (see Footnote 4), so it could be much fairer and more convincing if a different
testing instrument is adopted that does not have interest conflicts with any of the apps.

Furthermore, although the authors stated the data collection and analysis were
independently conducted by the research team, all these studies were funded by the
respective app companies, and most of them are not peer-reviewed or published in

prestigious journals. Therefore, further empirical evidence is needed to validate their
reliability.
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Results from other experimental research with different testing instruments and
target languages are also insightful. Lord (2015) found no significant difference in either oral
or written proficiency between three groups of participants learning Spanish through
traditional classes, with Rosetta Stone, or a combination of both. Their proficiency was
assessed through the Spanish College Level Examination Program and the Versant
Automated Oral Proficiency Test before and after the treatment of 16 weeks. However, the
very small sample size (N = 12) undermined its findings, and the exact time spent on the
app was not reported, which posed a challenge to verify the claim that 13 study hours on
Rosetta Stone can cover the first college semester of Spanish learning made by Vesselinov
et al. in 2019. However, what we can conclude from this experiment is that the Rosetta
Stone group spent less time than the classroom group (45 hours) during the 16-week
college semester, but achieved similar learning outcomes.

Furthermore, Loewen et al. (2019) investigated the outcomes of nine adults learning
Turkish exclusively on Duolingo. The participants were all experienced language learners
with mixed L1s but had no prior exposure to Turkish. They took the Duolingo Progress Test
and the Turkish 151 Test after the 12-week intervention and wrote journals during the
period. The results revealed that although there was an improvement in Turkish proficiency,
the actual effectiveness of Duolingo might be overstated by those commercial materials
and Duolingo-funded research. Their finding “even after 34 hours of study, only one
participant received a score that would be considered a passing grade in the university’s
first semester Turkish course” explicitly contracted Vesselinov and Grego’s (2012) claim
that 34 hours of learning on Duolingo could cover the material for the first college semester.

However, the small sample involving only nine participants is likely to question the reliability
of Loewen et al.’s research.

Kessler et al. (2023) somewhat supported Loewen et al.’s finding in their research on
Babble and Duolingo involving 59 adults with mixed L1s. The participants learned Turkish
from scratch for 8 weeks and made progress in the posttest designed by the research team.
However, they averaged only 43.8% in the posttest with 15.4 hours learning on Babble, and
38.8% with 17.6 hours on Duolingo. The results of Duolingo were largely in line with

Loewen et al.’s (2019) finding, whilst the achievements of both groups seem to challenge
the findings of Vesselinov’s team, arguing the actual effectiveness has been exaggerated.
However, it is also reasonable to note, that both Loewen et al. and Kessler et al. focused on

novice learners with no prior Turkish proficiency while Vesselinov’s team involved
experienced Spanish learners, and the difference between Turkish and Spanish may also
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account for part of the reasons to their different findings.

On the other hand, Jiang et al. (2020) advocated for Dolingo’s effectiveness focusing
on reading and listening skills. The research involved 225 adult US learners with no prior
proficiency in the target language to learn either Spanish (n = 135) or French (n = 90)
exclusively from Duolingo. According to the American Council on the Teaching of Foreign

Languages (ACTFL) levels for listening and reading proficiency, Spanish learners who
completed beginning-level courses on Duolingo reached intermediate low in reading and

approached novice high in listening; French learners approached intermediate low in
reading and novice high in listening. Their scores are comparable to the proficiency of
students in the fourth semester of university studies. This finding largely agrees with

Vesselinov and Grego’s (2012) report. However, the time spent to complete the beginning-
level materials on Duolingo may take hundreds of hours (an average of 141 hours for
Spanish and 20 hours less for French) which spans over a few years, the ignorance of
possible exposure to other information input in the target language may confound the
results. Moreover, the leading author of this study is an internal researcher of Duolingo,
which further questions the actual trustworthiness with this conflict of interest.

With the abundance of reports demonstrating the effects of mobile apps are

comparable to, or even better than that of traditional instruction, studies with negative
results are quite scarce, especially in the recent decade. Publication bias might account for
part of the reasons. Usually, studies with statistically significant results and positive
outcomes are more likely to be published (Chen et al., 2020; Burston, 2015). Furthermore,
many of the studies that reported very positive results from MALL treatment integrated the
mobile apps as an additional tool in comparison to classroom-only instruction (e.g.,
Alfuhaid, 2021; Vesselinov &Grego, 2017). In other words, the experimental group received
the same classroom instruction as the control group, but also took advantage of the MALL
instruction during the experiment. In this way, the experimental group received more
educational input and devoted more time to learning activities, which renders the
comparison unfair and problematic. It could be obviously reasonable that if another
additional instruction or practice is integrated, such as reading books or writing essays in
the language, the students will still outperform their classroom-only counterparts due to
increased input and effort. Therefore, experimental designs should be more cautious with
the control of conditions, and keep the comparisons fair.

Therefore, the few studies with fair comparison between experimental and control
groups, and reported negative results of MALL intervention should be exceptionally valued.
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Ratzlaff (2015), in their master thesis, found the participants taking the entry-level university
courses (n = 10) significantly outperformed those learning with Duolingo (n = 5) after the

controlled experiment spanning one college semester. The testing instrument was
rigorously developed by the researcher after consulting extensive resources and includes a
total of nine sections evaluating different aspects of language skills and knowledge.
Although the Duolingo group spent less time (average 29.6 hours) than the classroom group
(54 class hours and 27 after-class hours), it seems not possible to support the claim that 34
hours of Duolingo study can cover one college semester (Vesselinov & Grego, 2012).

Although substantial literature exists analyzing the effectiveness of language
learning apps, there has been a significant gap between the results reported by app-related

research teams and those obtained by independent researchers. What we can conclude so
far is that mobile apps can teach foreign languages to some extent, but their actual efficacy
still needs further investigation. In addition to learning outcomes, the motivational effects of
language learning apps also remain another critical dimension of MALL research, which is
discussed in the following section.

2.3. MALL Research and Learners’ Motivation

2.3.1. Introduction to Motivation Theories and Development

Motivation means the “direction and magnitude” of people’s actions, involving why

they choose to do something, how long they would keep doing it and how much effort they
put into it (Dörnyei & Ushioda, 2021, p4). Motivation research relating to second language
acquisition (SLA) emerged in the 1950s and has been generating insightful studies. Dörnyei
(2005) divided the development of L2 motivation research into three distinct phases: the
Social Psychological Period (1959-1990), the Cognitive-Situated Period (the 1990s) and the
Process-oriented period (the 2000s onwards).

Social Psychological Period (1959-1990). The first research in motivational factors

and language achievement was done by Gardner and Lambert in 1959. They measured the

language aptitude, verbal intelligence and various attitudinal and motivational
characteristics of 75 high school students learning French as L2. The results showed two
independent factors, linguistic aptitude and motivation, were equally related to learners’

achievement in French. This study attracted scholars’ attention to motivation research in
SLA and generated numerous replicating studies and similar investigations across different
countries and languages (e.g., Gardner & Lambert, 1972). Based on their work, it is
recognized that motivation and attitudes are independent of language aptitude, and each of
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these factors uniquely influences the outcomes in language learning (Gardner, 1988).

The Socio-educational Model was also proposed and developed during this period
by Gardener and his associates. It aims to account for the influences of individual
differences, including intelligence, language aptitude, anxiety and motivation, on L2
proficiency (Gardner, 1988). They also formulated the Attitude Motivation Test Battery
(AMTB) to investigate a range of variables, such as integrativeness, attitudes towards the
learning situation, language anxiety and motivation (Gardner, 2019). The Socio-educational
Model laid the foundation for the subsequent motivation theories in language acquisition,
and the format of AMTB has been frequently adopted in empirical studies.

Cognitive-Situated Period (the 1990s). This period is featured by examining

motivation in more situated social and personal contexts, drawing upon cognitive theories
in educational psychology. A range of motivation theories were applied to guide the

research during this time. For example, the SDT (Deci & Ryan 1985) explains the role of
motivation from intrinsic and extrinsic perspectives and highlights the importance of basic
psychological needs in personal growth. Attribution Theory (Weiner, 1985) suggests the

ways in which people attribute the causes to their success or failure in turn affect their
motivation and future behaviour. Moreover, the Three-level Framework (Dörnyei, 1994),
drew on components from the socio-educational model and the SDT to offer a structured
approach to understanding the factors that influence motivation from the language level
(integrative and instrumental motivation), the learner level (desire to achievement and self-
confidence) and the learning situation level (course, teacher and group variables).

Process-Oriented Period (the 2000s onwards). Motivation research in this stage is

characterized by Dörnyei, Ushioda and their colleagues, emphasizing an interest in the
dynamic nature and temporal variation of motivation, as well as its relationship to learners’
behaviour and classroom performance (Dörnyei, 2005). Against the evolving sociolinguistic
landscape of globalization in the late 1990s and early 2000s, language use has become
increasingly connected with culture, identity, ethnicity and other sociocultural factors.
Therefore, a need for reconceptualizing and retheorizing L2 motivation research has been
identified (Ushioda & Dörnyei, 2009). Notably, the L2 Motivational Self System (L2MSS)
emerged as a crucial framework in response to this shift during this period. It is shaped by
personal and social ideologies, suggesting the discrepancy between one’s current state
and future image can motivate learners to work towards the desired destination (Dörnyei,
2009). The L2 Motivational Self System (L2MSS) has been one of the most prominent
frameworks for investigating learners’ motivation in SLA (Al-Hoorie, 2018).
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Among the various great frameworks across the three periods in motivation
research, SDT was selected to design the motivation survey of this study because it
highlights learners’ autonomy, which is essential in self-paced learning with mobile apps.
Moreover, SDT involves both intrinsic and extrinsic dimensions that meet the need to
explore the enjoyable and social features of Duolingo. The next section will provide a more
detailed introduction to this framework.

2.3.2. The Self-Determination Theory

The key concept of SDT lies in the difference between amotivation and motivation,
as well as the distinction between autonomous motivation and controlled motivation (Gagné
& Deci, 2005). Figure 2 illustrates the relationships and differences between the

components. Amotivation means an absence of motivation or a lack of intention to do
something. People may feel amotivated because they do not recognize the value of

performing an action, feel unable to do it or do not expect any outcomes from the action
(Ryan & Deci, 2000). In contrast to amotivation, both autonomous and controlled motivation
are intentional. Intrinsic motivation is driven by people’s inner enjoyment and good feelings

in the action itself, which is undoubtedly autonomous, while the types of extrinsic
motivation are somehow driven by external factors, and their autonomy can vary in the
degree to which they are autonomous or controlled (Gagné & Deci, 2005). In summary, SDT
provides a continuum that ranges from amotivation (no self-determination at all) to intrinsic
motivation (totally self-determined), and in the middle ground along the scale are the four
types of extrinsic motivation.

Looking at the components of the SDT continuum, each type of motivation reflects
the degree to which the values and regulations of a certain behaviour are internalized (Ryan
& Deci, 2000). Behaviour with external regulation shows the least autonomous motivation,
merely to meet external requirements or avoid punishments. Introjected regulation
motivates people to perform an action in order to keep their self-esteem or to be respected
by others, and possibly to avoid embarrassment, anxiety, guilt or other negative emotions
in social contact, which is somewhat external and still controlling. Identified regulation is
more autonomous and self-determined, reflecting that a person recognizes the values of
the behaviour. If identified regulation is fully internalized into people’s broader self-concept
and overall ideology, it would become integrated regulation which represents the highest
level of internalization of extrinsic motivation. However, even the the most internalized form
of extrinsic regulation still differs from intrinsic motivation, because it aims at the

instrumental value of an action and expects positive outcomes from the behaviour, whereas
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intrinsic regulation is inherently driven by the enjoyment of the action itself and is fully
autonomous (Gagné & Deci, 2005).

SDT was originally proposed in research on human behaviour and work motivation,
but because of its broad concepts and inclusive nature, it has been applied to a range of
research areas, such as education (e.g., Niemiec & Ryan, 2009), sports (e.g., Pelletier et al.,
2001), and psychology (eg., Deci & Ryan, 2008). This study specifically looks into its
application to MALL research as the guideline for designing motivation surveys and
investigating learners’ experiences.

2.3.3. Application of SDT in MALL Research

Most language learning apps claim to boost learners’ motivation, however, there’s a

paucity of studies that integrated SDT to systematically investigate this issue. Although
some of the research resorted to Gardner’s theory (e.g., Habibie, 2020) or L2MSS (e.g.,
Vesselinov & Grego, 2019a, 2021 ) in designing the surveys, most studies simply did not
adopt any motivation theory at all. Below are some of the notable literature among the small
number of MALL empirical studies with SDT that are related to this research.

Vesselinov (2009b) measured the attitude and motivation of 164 Rosetta Stone
users randomly recruited through a newspaper advertisement. They found a significant

increase in both intrinsic and extrinsic motivation in learning Spanish. The measuring

The figure originally presented here cannot be made freely available via ORA because of
copyright. The figure was sourced at Ryan, R. M., & Deci, E. L. (2000). Self-determination

theory and the facilitation of intrinsicAmerican psychologist, 55(1), 68-78.

The figure originally presented here cannot be made freely available via ORA because of copyright.
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instrument was meticulously designed based on three sets of scales, the Academic
Motivation Scale (AMS), the Intrinsic Motivation Inventory (IMI), and the adaption of
Gardner’s AMTB. Among them, both AMS and IMI were derived from SDT to measure
learners’ motivation with multi-dimensional subscales. The data were collected through 7-
point Likert-Scale items, and the results indicated that after 1-month learning with Rosetta
Stone, the participants maintained or increased all aspects of intrinsic and extrinsic
motivation in learning a foreign language. The finding advocates for the motivational value
of the mobile app, highlighting its role in enhancing learners’ attitudes and learning
experiences. Moreover, the comprehensive and rigorous instrument is also insightful to the
design of the subsequent motivation studies.

Akman and Karahan (2023) investigated 110 students’ perceptions toward MALL
through questionnaires and written interview questions, suggesting an overall positive
attitude towards using mobile apps for language learning. The participants were recruited
through convenience sampling from the English Language Teaching Department in Turkey,
and the survey and interview questions were rigorously designed focusing on multiple
dimensions, including acceptance of m-learning tools, learners’ autonomy, and
components of SDT. Their findings highlighted the benefits of MALL in boosting learners’
motivation and autonomy, providing substantial support to the integration of ICT tools into
the process of language teaching and learning in this highly digital world.

Motivational benefits of MALL were also reported in Zeng and Fisher’s (2024) 6-
week research with 20 Chinese junior school students learning English through Duolingo.
They hypothesized that the gamified elements of Duolingo could enhance intrinsic
motivation, and the intrinsic motivation generated by Duolingo can facilitate their general
intrinsic motivation in learning English, which they thereby defined as the “transfer of
motivation”. Similarly, it is also hypothesized that learners’ autonomy and competence
developed from Duolingo could also be “transferred” to general L2 autonomy and
competence. According to questionnaire results and group interviews, all their hypotheses
were confirmed, highlighting the potential of MALL in stimulating L2 motivation. However,
the findings could be more substantial if a larger sample was recruited.

In terms of theoretical innovation related to SDT, Chen and Zhao (2022) proposed a
new framework combining SDT and the Technology Acceptance Model, and examined this
framework with 277 Chinese college students using 5 gamified English vocabulary-learning
apps. They explored the relations between autonomous and controlled motivation, as well
as their relations to learners’ perceived usefulness and ease of use of the apps. Data were
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obtained through a survey involving Likert-Scale items and self-reported frequency and
duration of the app usage. Results indicated that people choose to use the apps mostly
because of autonomous motivation rather than the controlled one, and autonomous
motivation positively affects the perceived usefulness and ease of use while controlled
motivation only affects the former. Innovative as it is in terms of the theoretical framework,
the sole reliance on self-reported survey data without further investigation into the
underlying causes may fail to provide robust data or in-depth findings, thus challenging the
significance of the outcomes.

While the results of MALL on learners’ motivation and perceptions seem
predominantly positive, negative effects were also reported. Adara (2020), through a
controlled experiment with 69 Indonesian students in either a traditional English class or a
MALL-integrated class, found negative impacts of MALL on learners’ autonomy and
motivation. The experiment had 14 sessions, each lasting about 1.5 hours, and
questionnaires were administered before and after the treatment. Semi-structured
interviews were also conducted at last. However, their findings are quite questionable as
the researcher failed to explain the experiment sample and instruments sufficiently. The age
group of the participants were not mentioned, moreover, the MALL platform, the design of
the questionnaire and the procedures of treatment were not illustrated in detail. Therefore,
further research is still needed with rigorously designed experiments to explore the
comparison between MALL and traditional approaches in learners’ motivation.

These studies applied SDT to empirical MALL research in various contexts with
different focuses, providing insightful results to enhance understanding. However, they
shared common shortcomings for highly relying on self-reports and interviews for data
collection, while few investigated learning outcomes with standard tests, school grades or
more objective measures. Furthermore, existing literature only sheds light on learners’
motivation in learning English as the L2, with little attention paid to other languages.
Therefore, important gaps exist in MALL motivation research with more comprehensive and
objective research designs and targeting non-English languages, especially in the light of
SDT. The next section will detail the gaps that this thesis aims to address.

2.4. Research Gaps

2.4.1. Target Language and Language of Instruction

According to Burston and Arispe (2022), the dominant target language within MALL
research is undoubtedly L2 English, representing nearly 90% of the experimental
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implementations, while the second place is Chinese which only accounts for 3%, and all
other languages together take up a marginal proportion. Although commonly taught
European languages, such as Spanish, German, Italian and French gained some attention
in Duolingo studies, their proportion was rather small. English is still the one that attracted
most academic attention which takes up nearly 40% of the empirical research on Duolingo
(Shortt et al., 2023). Therefore, the MALL learning processes and outcomes targeting non-
English languages have been largely under-researched, so this thesis would focus on
learning French as an additional language for Chinese ESL students.

Notably, in this experiment, the participants were learning an L3 through L2 English
instruction rather than their native language, because English and French both belong to
the Indo-European languages and share many common linguistic features, while Chinese
belongs to the Sino-Tibetan languages which are quite distant from the target language.
Typological similarity or overlap between languages positively influences L3 learnability
(Hammarberg, 2001; Schepens et al., 2016), so the researcher chose the English-instructed
French course as the research material, hoping to facilitate learning outcomes. As all the
participants were studying in UK universities with above-intermediate English proficiency
(Overall IELTS Score 6.0 and above), they were unlikely to experience problems with the
English instructions on Duolingo. Little previous MALL literature took the language of
instruction into consideration, but the inclusive portfolio of Duolingo makes it feasible by
offering courses delivered in different languages. However, it is by no means possible to
draw substantial conclusions with just this master thesis, but it may contribute to a new
research area in MALL that deserves attention. Future research could also make

comparisons between using different instruction languages to learn the same language on
the same platform, which could possibly be valuable against the trend of globalisation and
the increasing number of multilingual speakers.

2.4.2. Theoretical Framework

Burston and Giannakou (2022) pointed out that MALL research is largely atheoretical,
calling for more theory-based practices to enhance awareness and produce insightful
findings. According to Shortt et al.’s (2023) review of 35 Duolingo empirical studies,
although more than 90% of them included one or more theories, over 60% are design-
focused which investigates the design of different interventions or Duolingo features rather
than how the app actually impacts on the learners or learning experiences. Moreover, as
discussed in the previous section, there is a paucity of studies exploring the motivational
effects of MALL in the light of SDT. To bridge this gap, the current research investigates
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learner’s motivation under the guidance of SDT, aiming to enhance understanding of
learners’ cognitive and psychological needs in the MALL experience from the perspectives
of intrinsic and extrinsic motivation. It is also expected to address the gap in SDT’s
application to the acquisition of a non-English language.

2.4.3. Research Methodology

To avoid subjectivity which highly depends on personal experiences, and to
enhance the depth and comprehensiveness of the research, a mixed-method approach

integrating a pretest, a posttest, a motivation survey and optional interviews was designed.
Both quantitative and qualitative data were analysed to explore the learners’ achievement
and motivation in the MALL process. Although tests, surveys and interviews are all common

measures in plenty of MALL research, most prior experiments just adopted one or two of
them separately without combined analysis. Therefore, some important information might

be overlooked, thus the empirical studies may fail to reveal the whole story. This research
aims to address this gap by providing a comprehensive understanding of the MALL
experience with balanced objectivity and subjectivity.

Given the valuable contributions and imitations of current MALL literature discussed
above, this study aims to address the gaps by focusing on the effects of using Duolingo to
learn French, a less commonly researched language in this context, through the lens of SDT.
The following chapter details the research design, participant selection, platform of

instruction, methods of data collection and analysis, and ethical considerations in this study
to achieve these objectives.
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Chapter 3. Methodology

3.1. Research Procedure

As illustrated in Figure 3, this mixed-method research is conducted following these
four steps: pretest - 4-week learning session - posttest and survey - optional semi-
structured interview. Total time spent on Duolingo, pretest and posttest results, survey

feedback and interview recordings were collected for data analysis.

Figure 3

Procedures of the Experiment

Guidelines and introductions to Duolingo settings and operations were sent to the
participants through online communication before the experiment officially started, in order
to make sure they downloaded the correct version and chose the right course to work on.
The participants were also encouraged to follow each other on Duolingo to experience the
social features. They are also free to ask the researcher any questions regarding the app
and the experiment.

3.2 Participant Selection

3.2.1. Sampling

The participants were recruited based on voluntary participation through
convenience sampling by personal contact, social media posts and WeChat group
messages. The inclusion criteria are clearly listed:

1) University students at least 18 years of age

2) Native Chinese speakers and learned English as L2

3) Not advanced learners of French

4) Base in the United Kingdom or have access to the UK version of Duolingo

Step 2:

4-Week Learning
on Duolingo

Step 1:

Online Pretest

Step 3:

Online Posttest and
Motivation Survey

Step 4:

Semi-Structured
Interview (Optional)
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5) Willing to learn French using only Duolingo for 4 weeks and complete online tasks.

The restrictions of the geographical location or the versions of the app are imposed
because Duolingo may have different designs and functions in other countries due to local
policies. The participants have to download the correct app version before the beginning of
the experiment, but they do not have to stay in the UK during the whole research period.
They would not receive any financial incentive or compensation, but a one-month Duolingo
subscription (worth GBP 9.99) was provided to unlock all the premium features and avoid
wasting time on advertisements.

3.2.2. Sample Size and Attrition

The initial sample of this experiment involved a total of 21 Chinese ESL students
aged 18 and above who are international students studying in UK universities. Among them,
7 are males (33%) and 14 are females (67%). Their English proficiency ranged from
intermediate to advanced levels (IELTS Score 6.0 and above), and some had experiences in
learning additional languages including Korean, German, Hungarian and Spanish. The
participants have various majors, such as education, applied linguistics, engineering, social
science and computer science. As Duolingo only offers French courses from A1 to B2, all
the participants would be at or below B2 French proficiency according to the CEFR.

During the 4-week learning session, 3 of the participants (2 male and 1 female)
dropped out from the experiment during the first week, so they were excluded from data
analysis and subsequent qualitative research. One of them indicated the reason for losing
interest in learning French, and one quit because of family issues, and the other did not
provide any specific reason. All other 18 participants successfully completed the
experiment, and all their data were valid for further analysis.

The final sample includes a total of 18 participants including 13 females and 5 males.
Among them, 8 were at the A1 level (44%), 5 were at the A2 level (28%), 4 were at the B1
level (22%), and only 1 was at the B2 level (6%) according to the pretest results. The
difference between learners with different proficiency levels will be explored in more detail
in the results section.

3.3. The Learning Platform

The participants would learn through all the content provided by Duolingo. This app

adopted a gamified approach and user-friendly operations to attract users. People can start
learning with a few taps on the screen even without professional guidance. Just like playing
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a game, they can collect Gems through completing daily quests (Figure 4) and
achievements. They also get ‘XP’ (experience points) upon completion of each lesson, story,
and challenge (Figure 5). Gems could unlock more challenges and activities, while weekly
promotions or demotions to the higher or the lower league are determined by the learners’
XP ranking among other users (Figure 6). Moreover, Duolingo also has a cute mascot, a
green owl called Duo to interact with the users, which makes the learning experiences less
boring (the green character in Figure 5).

The figure originally presented here cannot be made freely available via ORA because of copyright.

The figure originally presented here cannot be made freely available via ORA because of
copyright. The figure was sourced at https://www.duolingo.com/
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The figure originally presented here cannot be made freely available via ORA because
of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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The courses on Duolingo include various exercises that are logically structured.
Each unit focuses on a particular topic (e.g. greetings, ordering food, telling time) and
involves several key tips in vocabulary and grammar. Each unit has a guideline introducing
the basic lexical, grammatical or phonological knowledge (Figure 7), and the lessons would
focus on practising the knowledge in the forms of exercises, conversations and games. The

exercises mainly include speaking, listening, gap-filling, matching and translation,
emphasizing pronunciation, vocabulary, grammar and comprehension. Some of the
examples are shown in Figure 8-10. The courses and exercises are progressively organized

according to the complexity and frequency of language features, allowing learners to start
from an appropriate level after taking a placement quiz.

The figure originally presented here cannot be made freely available via ORA
because of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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The figure originally presented here cannot be made freely available via ORA because
of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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Duolingo also allows for social interactions with the community and friends to enrich
learning experiences. People can search for contacts, follow their friends and study
together. Friends can send gifts to each other and complete ‘Friends Quests’ to win prizes
(Figure 11). They can also send congratulations to friends upon their completion of
achievements (Figure 12).

The figure originally presented here cannot be made freely available via ORA because
of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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The figure originally presented here cannot be made freely available via ORA because
of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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In this experiment, Super Duolingo subscriptions were offered to each of the
participants to enable ad-free exploration of the personalized practices, and to ensure
learning time. According to Duolingo, subscribed learners are 4.2 times more likely to finish
their course (Duolingo advertisement on the app, Figure 13).

To minimize the interference caused by other learning materials, the participants
were required not to learn French in any other ways during the experiment, including formal
teaching, online classes, other language apps and self-study through textbooks. However,
they were allowed to practice what they learned on Duolingo or speak French with friends

in daily life.

3.4. Data Collection

Quantitative data of this research include learning time on Duolingo, test results and
scalar ratings in the motivation survey, while qualitative data were collected from the
interviews and the open question in the survey.

3.4.1. Learning Time

The figure originally presented here cannot be made freely available via ORA
because of copyright. The figure was sourced at https://www.duolingo.com/

The figure originally presented here cannot be made freely available via ORA because of copyright.
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Participants were asked to report the learning time every week. They should send
the researcher a screenshot of either the ‘Screen Time’ in the Apple setting or the ‘Duolingo
Weekly Report’ sent by automatic email from the app, in order to prove the exact time they
spent on Duolingo. All the participants were required to provide their weekly learning time
on the Monday of the next week.

The researcher suggested that users spend at least an hour per week using this app,
but it was not a mandatory requirement. Participants had the freedom to decide how much
time they allocated to this learning activity. During the learning session, the researcher did
not interfere much with the learning activities. The students had the autonomy to decide
when to use the app and what features to explore, in order to make sure the researcher did
not impose external control on their learning behaviour. This learning pattern is highly self-
paced, which is expected to reveal learners’ true motivation and autonomy. Their data
would be valid as long as they reached the minimum requirement of learning time (60+
minutes during the 4 weeks). This aims to reveal the flexibility and convenience of MALL,
allowing people to learn whenever and wherever they want, which reflects the typical usage
pattern the Duolingo users in most cases.

3.4.2. Pretest and Posttest

The pretest and posttest were the same offered by the ESL website8. This test was
selected because it is suitable for learners with elementary or intermediate French

competence (from A1 to B2) and is simple to administer with no registration or subscription
needed. It includes 40 multiple-choice questions targeting vocabulary, grammar and
comprehension. Each question has four options, and only one of them is correct. The

participants had to choose one of the options and then click the “Answer Question” button
to proceed. The test-takers were required to only refer to their own knowledge in the tests,
which means dictionaries, discussion with others and online searching were not allowed. It
normally takes about 20 minutes to complete, but as it was conducted on open websites,
the participants could do it at their own pace as long as they finished all of the questions.
Upon completion of all the 40 questions, the results and proficiency level will be
automatically shown on the screen. The participants were asked to send the screenshot
with their score and proficiency level to the researcher.

3.4.3. Motivation Survey

8 ESL: https://www.esl-languages.com/en/online-language-tests/french-test/start-test
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The motivation survey includes a total of 13 questions. Among them, Questions 1-10
used five-point Likert-Scale items where 1 represents “strongly disagree” and 5 indicates
“strongly agree” to investigate learners’ intrinsic and extrinsic motivation. Question 11 and
Question 12 asked whether the participants would be willing to continue using Duolingo
after the experiment, and the reasons why they would (or would not). The last question is
optional and is totally open to participants where they could write down whatever they
wanted to share related to the research, the experiment and the app. The survey is
attached in Appendix 1.

The design of this survey was guided by Ryan and Deci’s (2000) SDT which divided
learners’ motivation into Amotivation, Extrinsic Motivation and Intrinsic Motivation. As the
survey targeted those who had already successfully completed a 4-week learning session,
they were assumed to show some extent of motivation in language learning, so the
“amotivation” state seemed inappropriate to be included here. Therefore, the motivation
survey only focused on learners’ extrinsic and intrinsic motivation in language learning with
5 Likert-Scale items in each dimension. The survey was administered through Microsoft
Forms, so the participants simply needed to finish it online.

3.4.4. Semi-Structured Interviews

After the post-test and the survey, 5 participants were purposively sampled to take
part in a follow-up interview based on their gender, test performance, French proficiency,

time spent on the app, survey feedback and willingness to contribute. The interviews were
semi-structured and lasted about 30 minutes. The participants can use either English or
Chinese to better express themselves, and the conversations were recorded for qualitative

analysis. Related information of the interviewees is listed in Table 1.

The interviewees could choose to have the interview online through Teams or in
person. The interview questions focused on learners’ language learning experiences both in
traditional classes and with mobile apps, especially with Duolingo. They were encouraged

to share opinions about the strengths and weaknesses of the app and to make
comparisons between traditional learning and MALL. Some of the features and functions of
Duolingo were mentioned to help them reflect on the learning experiences. The interview

questions are presented in Appendix 2 for reference. As the interviews were semi-
structured, the participants could also talk about any other personal thoughts about

learning different languages and using other mobile apps, as long as they felt these were
related to the research topic. The participants were informed in advance that all the
conversations would be recorded, and some of their ideas would be quoted in the thesis.
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Although the interviews were unlikely to include any sensitive or offensive questions, they
were free to leave at any time if they felt uncomfortable to continue. Interview recordings
would be transcribed and translated verbatim into English since most participants used
Chinese for better communication.

Table 1

General Information of the Interviewees

Interviewee Gender Pretest
Score

Pretest
Level

Posttest
Score

Posttest
Level Progress Learning

Time

A M 19 B1 18 A2 -1 294

B F 38 B2 38 B2 0 451

C F 19 B1 20 B1 1 1244

D F 11 A2 27 B1 16 150

E F 8 A1 12 A2 4 329

Note. Learning Time is measured in minutes

3.5. Data Analysis

The software used for analyzing quantitative data is IBM SPSS Statistics 29.0.
Quantitative data include pretest scores, posttest scores, total time spent on Duolingo
( measured in minutes), learners’ progress (progress = posttest score - pretest score), and
scalar ratings in extrinsic and intrinsic motivation. As the experiment included a small
sample size (N = 18), the Shapiro-Wilk Test was adopted to investigate the normality of the

variables, and the results with skewness and kurtosis statistics are provided in Table 2.
Among the six variables, pretest score (W = .754, p < .001) and learning time (W = .832, p
= .005) are not normally distributed, therefore, non-parametric tests were performed to

analyse the difference between pretest and posttest scores, as well as the correlation
between learning time and progress. The correlations between motivation variables and
learners’ progress were analyzed through the Pearson Test as they are all normally

distributed. The Histograms and Q-Q plots of the variable distribution are attached in
Appendix 3 for reference.

Table 2
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Normality Check of Quantitative Variables

Variables
Shapiro-Wilk Skewness Kurtosis

Statistic Sig. p Statistic Std. Error Statistic Std. Error

Pretest Score .754 <.001 1.969 .536 4.521 1.038

Posttest Score .901 .061 1.412 .536 2.949 1.038

Progress .918 .121 1.060 .536 1.946 1.038

Learning Time .832 .005 1.436 .536 1.612 1.038

Extrinsic
Motivation .981 .963 .58029 -.109 .536 -.327

Intrinsic
Motivation .925 .161 -.767 .536 .567 1.038

Note. Sig. = Significance; Std. = Standard

Braun and Clark’s (2006) 6-step approach for thematic analysis was applied to
exploring the qualitative data. Firstly, the Chinese interview recordings were accurately
transcribed and translated verbatim into English, and all the transcripts were read through
several times to have an overview of the interviewees’ feedback. Subsequently, the data
were systematically coded, and the codes were then categorized into several themes with
related quotes from the transcripts organized under each theme. After carefully reviewing
and defining the themes, the data were woven together for interpretation and report. The
key findings will be presented in the results chapter.

3.6. Ethical Considerations

The experiment was approved by the Central University Research Ethics Committee
(CUREC) of the University of Oxford with the reference number C1A24087 (Appendix 4).
The students were informed of the research procedures, data collection and data protection
methods in advance through the Participant Information Sheet (Appendix 5) and Written

Consent Form (Appendix 6). Before the research officially started, all the participants signed
the Written Consent Form to explicitly confirm their willingness and awareness to take part
in this experiment. Although this research was unlikely to cause risks to the participants or

include any sensitive data, they were free to quit at any time if they did not want to continue.
All their identifiable data were removed or de-identified with participant numbers, and the
quotes from interviews would not include directly identifiable information.
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With the ethical considerations meticulously addressed and all necessary consents
obtained, the study proceeded smoothly, ensuring participants’ privacy and data integrity.
The following chapter presents the results derived from the data collected, offering an in-
depth investigation into the participants’ learning outcomes, motivation and experiences.
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Chapter 4. Results

To ensure coherence and ease of understanding, the results of each research
question are reported separately in sequence.

4.1. Learners’ French Proficiency

4.1.1. Overview

Table 3 shows the participants’ statistics in this experiment. The full mark of both
the pretest and post-test is 40, with each multiple-choice question representing one point,
and a learner’s progress is calculated by subtracting the pretest score from the posttest

score. The total pretest score is 234, and the total posttest score is 298. The mean of
progress is 3.56, indicating that, on average, each participant increased their posttest score
by 3.56 points. Additionally, 77.8% of the participants improved their scores in the posttest.

Two students got the same scores in both the pretest and the posttest, while two students
even experienced a decrease in their scores. The most significant improvement observed

was an increase of 16 points over the four weeks, while the largest decline was a decrease
of 4 points.

In terms of learning time, the most dedicated participant spent a total of 1380
minutes learning French on Duolingo, averaging nearly 50 minutes per day, and three
students engaged with the app for more than 1000 minutes during the experiment. Most

learners devoted 200-600 minutes to using the app, while the minimum learning time
among the participants was 71 minutes.

Table 3

Overview of Learners’ Statistics

Participant
Number

Pretest
Score

posttest
Score Progress Learning

Time

1 20 21 1 441

2 19 18 -1 294

3 38 38 0 451

4 7 8 1 563

5 19 20 1 1244

6 7 10 3 475
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Participant
Number

Pretest
Score

posttest
Score Progress Learning

Time

7 7 15 8 378

8 11 27 16 150

9 8 12 4 329

10 10 13 3 305

11 10 6 -4 244

12 8 15 7 472

13 14 17 3 1016

14 22 23 1 1380

15 7 12 5 535

16 7 15 8 568

17 12 12 0 435

18 8 16 8 71

Sum 234 298 64 9351

Mean 13 16.56 3.56 519.50

Min. 7 6 -4 71

Max. 38 38 16 1380

Note. Min. = Minimum; Max. =Maximum

4.1.2. Difference Between Pretest and Posttest Scores

With a group of non-normal data, the Wilcoxon Signed Rank Test is adopted to
investigate the difference between the pretest and posttest scores, and the results are
shown in Table 4. The posttest scores (Mdn = 15) were significantly higher than the pretest

scores (Mdn = 10) after 4-week learning on Duolingo (Z = 2.884, p = .004, r = .48). The

effect size is calculated: r = �
�
= 0.48. According to Cohen (1988), the effect size r = .1, r

= .3 and r = .5 respectively indicates a small, medium and large effect. So the r = .48 here
shows a medium-to-large effect, which means the observed value is not only statistically
significant but also has a notable practical impact.

Table 4

Results of Related-Samples Wilcoxon Signed Rank Test
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Total N 18

Test Statistic 123.500

Standard Error 19.245

Standardized Test Statistic (Z) 2.884

Asymptotic Significance (2-sided test, p) .004

4.1.3. Correlation Between Learning Time and Progress

Following the significant difference identified between pretest and posttest scores, it
is wondered if there exists a correlation between the amount of time spent on Duolingo and
the progress made by the learners in French. Therefore, a scatter plot was generated
(Figure 14), which did not show any linearity between the two variables.

Figure 14

Simple Scatter of Progress by Learning Time

Note. Learning Time is measured in minutes

A closer investigation was done through Spearman’s rho because only the progress

data are normally distributed (p = .121), while the learning time variable is not normal (p
= .005). The results are shown in Table 5, confirming the observation from the scatter plot.
The Spearman’s correlation coefficient is -.093, indicating a very weak and negative
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association. The time people spent on Duolingo was not significantly correlated with their
progress in the French test (p = .714). Bootstrap analysis supported this finding, with the

bias-corrected and accelerated (BCa) 95% confidence interval (CI) ranging from -.599
to .538, encompassing zero and further suggesting no reliable association between the two

variables. This finding suggested that the participants did not necessarily get better grades
as they spent more time learning French on Duolingo, which might contradict people’s

common sense. The reasons and results from prior literature will be explained in the
discussion chapter.

Table 5

Correlation Between Learning Time and Progress

Learning Time Progress

Learning

Time

Correlation Coefficient 1.000 -.093

Sig. (2-tailed, p) . .714

N 18 18

Bootstrap

Bias .000 .016

Std. Error .000 .287

BCa 95% CI . [-.599, .538]

Progress

Correlation Coefficient -.093 1.000

Sig. (2-tailed, p) .714 .

N 18 18

Bootstrap

Bias .016 .000

Std. Error .287 .000

BCa 95% CI [-.599, .538] .

Note. Bootstrap results are based on 1000 Bootstrap samples.

4.1.4. Comparison Between the Novice and Intermediate Learners

After carefully reviewing the progress data from the experiment, the researcher
noticed that those who increased their scores by more than 5 points were mostly novice
learners with little French proficiency before the experiment, while those who made little or

no progress mostly achieved A2 and above proficiency levels in the pretest. Therefore, it is
hypothesized that novice learners are likely to make more progress than intermediate
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learners through Duolingo instruction. A further investigation is performed by dividing all the
participants into either the Novice Group with A1 French level in the pretest (n = 8), or the

Intermediate Group with A2 and above initial proficiency (n = 10). As shown in Table 6, the

progress (W = .723, p = .002) and learning time (W = .819, p = .025) of the Intermediate
Group are not normally distributed, so the Mann-Whitney U Test is performed to explore
the differences between the two groups.

Table 6

Normality Check of Progress and Learning Time in Novice and Intermediate Groups

Group
Shapiro-Wilk Skewness Kurtosis

W df Sig. (p) Statistic Std. Error Statistic Std. Error

Progress
Novice .879 8 .185 -.599 .752 -1.026 1.481

Intermediate .723 10 .002 2.301 .687 6.575 1.334

Learning
Time

Novice .839 8 .073 -1.563 .752 2.567 1.481

Intermediate .819 10 .025 .998 .687 -.674 1.334

Note. W = Shapiro Wilk statistics; df = degree of freedom

Table 7

Mann-Whitney U Test Comparing the Results of Novice and Intermediate Learners

Novice Group Intermediate Group
U Z p r

Mdn. M. SD. Mdn. M. SD.

Progress 6 5.5 2.673 1 2 5.312 12.500 -2.468 .012 -.58

Learning
Time 473.5 423.88 166.06 438 596 444.8 37.000 -.267 .829 -.063

Note. Mdn. = Median; M. = Mean; SD. = Standard Deviation; U = Mann-Whitney U; Z =

standardized test statistic; p = significance; r = effect size

Table 7 shows the output of the Mann-Whitney U Test with statistics of both groups.

Distributions of the progress scores for the two groups were significantly different (U = 12.5,

Z = -2.468, p = .012), indicating the novice learners (Mdn = 6) made significantly more
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progress than the intermediate learners (Mdn = 1) during the four weeks, and the effect size

r = -.58 suggests a large effect. However, no significant difference was found between the

learning time of the two groups (U = 37, Z = - .267, p = .829, r = -.063).

4.2. Students’ Motivation in Learning French

4.2.1. Reliability of the Motivation Survey

To assess the internal consistency of the motivation survey, Cronbach’s Alpha
(Cronbach, 1951) for both intrinsic motivation and extrinsic motivation was presented in
Table 8. Each of the two motivation scales includes 5 Likert-Scale items with ratings
ranging from 1 to 5 points. The Cronbach's Alpha values suggest that the survey items are
reliable for intrinsic motivation (α = .822) and acceptable for extrinsic motivation (α = .645)

constructs. These results support the use of these scales in this thesis and further analysis
to explore the motivations of Duolingo users. However, future studies should also revise the
items, especially for the extrinsic motivation components to increase its consistency and
reliability.

Table 8.

Reliability Check of the Motivation Survey

Cronbach's α
Cronbach's ɑ Based on

Standardized Items

Number of

Items

Intrinsic Motivation .822 .830 5

Extrinsic Motivation .645 .670 5

4.2.2. Overview of Learners’ Motivation

The descriptive statistics of the motivation survey are shown in Table 9, suggesting

a higher level of intrinsic motivation (M = 4.03 ± 0.16) than the extrinsic one (M = 3.56 ±
0.14).

Looking closer at the statistics of each Likert-Scale item (Table 10), the highest-
rated statement is Question 3: “Compared with learning through textbooks and

classes, using Duolingo is more interesting and enjoyable” (M = 4.5 ± 0.146); while the least
agreed one is Question 6: ‘Duolingo can help me get better grades in the language’ (M =
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3.278 ± 0.195). The mean value of all the items exceeded 3 points, indicating the
participants have a positive view towards the motivational impacts of Duolingo compared
with traditional learning methods.

Table 9

Statistics of the Motivation Survey

N Minimum Maximum
Mean Std.

Deviation Variance
Statistic Std. Error

Intrinsic
Motivation 18 2.60 5.00 4.0333 .16108 .68342 .467

Extrinsic
Motivation 18 2.40 4.60 3.5556 .13677 .58029 .337

Table 10

Statistics of Each Likert-Scale Item

Items N Minimum Maximum
Mean

Std. Deviation Variance
Statistic Std. Error

1 18 2.00 5.00 3.778 .207 .878 .771

2 18 2.00 5.00 4.056 .235 .998 .997

3 18 3.00 5.00 4.500 .146 .618 .382

4 18 2.00 5.00 3.722 .240 1.018 1.036

5 18 2.00 5.00 4.111 .212 .900 .810

6 18 1.00 5.00 3.278 .195 .826 .683

7 18 2.00 5.00 3.722 .211 .895 .801

8 18 2.00 5.00 3.778 .173 .732 .536

9 18 2.00 5.00 3.444 .217 .922 .850

10 18 2.00 5.00 3.556 .258 1.097 1.203

Notably, Question 11 and 12 of the survey investigate the learners’ willingness to
continue using the app after the experiment and the reasons why they would (or would not)
use it. 88.9% of the learners (16 out of 18 participants) indicated “Yes”, and their reasons
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are presented in Figure 15. Each participant could select as many options as they wanted.
The most important benefit of Duolingo to keep students’ intended perseverance lies in its
flexibility and convenience to learn anywhere, followed by the interesting and enjoyable
learning experience.

Figure 15

Reasons to Continue Using Duolingo

Only two participants indicated they would not use Duolingo any more. One of them
complained about the unsystematic learning materials and noted “You can't see your
progress with relation to a whole picture. It's more like an after-class activity”. The other
mentioned the unhelpful learning materials and slow progress. They wrote in the open
question “Sometimes I do prefer the language learning way in China where teachers stuff
you with loads of grammar and practices”.

4.2.3. Correlations Between Learners’ Motivation and Progress

As the progress, intrinsic motivation and extrinsic motivation variables are all
normally distributed, the Pearson Correlation Test is applied to analyzing these data. As
shown in Table 11 and 12, no significant correlations were found either between the

progress and intrinsic motivation (r = -.32, p = 0.898) or between the progress and extrinsic

motivation (r = .005, p = 0.983). Therefore, learners’ progress in French proficiency is not
significantly related to their motivation levels, which contradicts most prior motivation
research in the language learning field. The reasons that may account for this phenomenon
will be explored in the discussion chapter.
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Table 11

Pearson Correlation Between Progress and Intrinsic Motivation

Progress Intrinsic Motivation

Progress

Pearson Correlation (r) 1 -.032

Sig. (2-tailed, p) .898

N 18 18

Intrinsic
Motivation

Pearson Correlation (r) -.032 1

Sig. (2-tailed, p) .898

N 18 18

Table 12

Pearson Correlation Between Progress and Extrinsic Motivation

Progress Extrinsic Motivation

Progress

Pearson Correlation (r) 1 .005

Sig. (2-tailed, p) .983

N 18 18

Extrinsic
Motivation

Pearson Correlation (r) .005 1

Sig. (2-tailed, p) .983

N 18 18

4.3. Learning Experiences With Duolingo

The semi-structured interviews not only focused on the experience of learning
French through Duolingo, but also broadly investigated the learners’ attitudes in learning
other languages, using other apps and some classroom activities. Through the semantic
analysis of the interview data, four basic themes were identified regarding learning
motivation, users’ experience, comparison between MALL and traditional methods, and
limitations of Duolingo. Each of the themes was explained in great depth with supporting
quotes from the interviewees’ feedback.

4.3.1. Participants’ Motivation in MALL
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When asked about their motivation in learning a foreign language, the interviewees
primarily reported extrinsic motivation that is related to instrumental needs, such as social
communication, future work and academic requirements. Intrinsic motivation was just
briefly mentioned but they soon switched to the discussion of extrinsic motivation.

I think French is quite a romantic language, so I just wanted to learn it. I've been
learning French continuously because I've already invested so much time and effort.
I want to learn it better, at least reach the same level as my English, when
communicating with others, I won't be stumbling over my words. (Interviewee B)

I am considering an internship in France in the future. I think that would be an
opportunity to practice, because I kind of want to go to the United Nations or
universities. (Interviewee C)

In fact, I don't have much interest in French because I feel I won't need it. Even for
travelling, English is usually enough. But I like Cantonese because I love Hong Kong.
I feel Cantonese has a unique charm. I have considered going to Hong Kong for
work in the future. (Interviewee D)

When we were learning a second foreign language at school, we had options of
French, Japanese, or Russian, and I chose French. I felt it was right because I was
somewhat familiar with French culture and interested in it. Also, I thought French
and English were quite similar, so it might be easier to learn. The most important

thing is to pass the exam first, right? (Interviewee E)

Moreover, the interviewees highlighted some features of Duolingo that positively
influenced their motivation. The day streak challenge enhanced their perseverance, the
short lessons allowed people to learn flexibly at any time they want, and the knowledge has
been integrated into real-life scenarios to keep users motivated.

I’m still using Duolingo, one lesson per day just to keep the streak. It's the
motivation for learning that can push you a bit, otherwise you might not even
remember to study, and then procrastinate again. (Interviewee A)
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It can also keep your motivation to continue learning because each lesson is short.
You can use it anytime, so it's very convenient and suitable for busy people like us.
(Interviewee A)

When it comes to motivation, I feel Duolingo deliberately incorporates related
vocabulary into its storytelling sections. It tries to integrate words related to

everyday life. Sometimes, when I'm walking in France and see a word I've learned, I
get quite excited. It makes daily practice more meaningful to me. (Interviewee C)

However, Interviewee B who achieved Level B2 in the pretest pointed out the
demotivating factors of Duolingo, especially for more advanced learners. As the learners
approach a higher level, the content offered by the app becomes repetitive, which slows
down the progress and demotivates learners from using it continuously.

Initially, I used Duolingo frequently, but as I progressed to around B2, its pace
slowed down, which became frustrating. I lost motivation and eventually stopped
using it. Upon reaching the more advanced levels, it kept repeating earlier material
rather than new knowledge, which made the learning slow. Personally, I need
intensive language input in a short period to memorize information and progress
quickly to a certain level. (Interviewee B)

4.3.2. Users’ Experience with MALL

Both positive and negative comments on the experiences of MALL were reported by
the participants. The additive nature of Duolingo and the gamified elements such as daily
check-in, XP rewards and weekly rankings were highly valued, especially by Interviewee C.

Its convenience and beginner-friendly operations were also noted.

When I was in France, we were still walking outside late in the night, until after 11
o'clock. Suddenly I realized I hadn't used Duolingo today. So I just read aloud on
the streets in France, it was really crazy. My friends around me felt so embarrassed

that I was reading in public. But I kept reading. I quite like this kind of daily check-in
and repetition. (Interviewee C)

I was really obsessed with it. At the time of the weekly assessment of rankings, if I
happened to be at the threshold of promotion, I would go crazy for it, just do
everything I could to earn XPs, pushing myself to rank in the top three. (Interviewee
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C)

Duolingo is really fun! I especially like the Match Madness Challenge (a timed

challenge where the users match the words with their meanings). I think it eventually
becomes a kind of muscle memory. When you see a word, you don't really think
about it, just quickly pick the meaning. I find that pretty fun. (Interviewee C)

I find that it really helped me to remember certain grammar and words through
repetition. I don't consciously memorize the words or anything like that, but they just
appeared multiple times on the app. I feel that this repetitive method is quite helpful.
(Interviewee C)

The layout of its pages, the interface is simple to use, and the cartoon designs are
quite adorable. The operation is also good, very convenient. (Interviewee B)

If you start learning from scratch using this method, it would be interesting. Learning
a completely unfamiliar language in this way could provide a basic understanding
and make it engaging, which makes it a good way to explore new languages.
(Interviewee E)

However, the participants also reported some negative feedback, especially
participant B, who complained about the slow progress. Just contrary to the responses
from C in the previous paragraphs, they disliked the embarrassing oral practices.
Participant E also pointed out the problem of unsystematic grammar instruction.

I would never read aloud (using Duolingo) in public places. I'd rather skip speaking
exercises, especially when it's inconvenient. I feel it’s stupid, so sometimes I just

skip those oral practices. (Interviewee B)

I initially wanted to learn Korean with Duolingo, but found it inefficient. So, I started
looking for formal online Korean courses instead. (Interviewee B)
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I prefer learning where I can quickly grasp everything I need to know at once. I want
to absorb everything in one go rather than having information drip-fed to me slowly.
I feel (using Duolingo) I have to complete one thing before moving on to the next.
(Interviewee B)

Fragmented time might be more suitable for vocabulary learning or listening practice,

however, when it comes to learning grammar, I need a longer period of focused time
or at least a more structured course setup (Interviewee E)

4.3.3. Comparison Between Traditional Learning and MALL

When asked about the differences between MALL and learning in formal classes
either online or in person, the most notable advantage of mobile apps is the convenience
that enables people to learn anytime and anywhere.

It takes fragmented time to study, which is very suitable for people like me who
always want to learn but struggle to realize, or who have no time to take formal
language classes. (Interviewee A)

I often use Duolingo while walking or when I'm in bed. Using Duolingo is the first
thing I do when I wake up. I spend around 40 minutes on it in my bed. This kind of
learning isn't confined to a specific place or time. It's not formal studying, so I don't
see it as a burden. Sometimes, it’s just a way to kill time. (Interviewee C)

Although the convenience and pleasure of the mobile app were noted, most of the
participants still believed classroom learning or online formal classes were more efficient to
learn a language well. Interactions among classmates, intensive information input,
systematic knowledge, customized learning experiences and reliable speaking exercises
are the advantages of traditional learning valued by the participants.

I definitely prefer learning in a classroom setting because I enjoy the interactivity.
Studying with peers and classmates is more engaging and interactive. Although
Duolingo has friend quests and some interactive features, they are too limited. There
are not many activities, at least for me. (Interviewee A)

When we were learning languages, our teachers would develop various fun games
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to make the learning enjoyable. In terms of efficiency, classroom is definitely better
because the period is longer and more structured, allowing for more contents to be
taught. However, the benefit of apps like Duolingo is that you can learn in short,
fragmented periods. But it’s reasonable if you spend less time, you'll definitely learn
more slowly. (Interviewee A)

I think Duolingo is more suitable for those beginners learning purely for fun. Once
you reach a more advanced level, you need something more professional. For me,

spending five minutes on Duolingo might be less effective than reading a 5-minute
text on my own. (Interviewee B)

Duolingo feels very mechanical. But the traditional methods, I mean one-on-one
lessons, classroom learning, or self-study by reading books, it’s more flexible, and if
you have a tutor you can customize the learning to your needs. (Interviewee D)

Another problem is the speaking practices on the app. It checks your pronunciation
based on algorithms, which can be unreliable. There's no face-to-face interaction,
making it very mechanical. I took IELTS courses with a foreign tutor and spent over

ten hours in one-on-one sessions. I found these very effective, especially for
speaking skills. The foreign tutor really made a big difference in the later stages of
my preparation. (Interviewee D)

Apps like Duolingo, with many gamified features, might be more effective for
children. But if I really want to learn something, I'd probably prefer doing more
traditional learning or exercises. (Interviewee E)

4.3.4. Limitations of Duolingo

Besides the shortcomings mentioned in comparison to traditional formal language
learning, other limitations of Duolingo were also discussed by the interviewees. Participant
B disliked the day-streak features that push learners to keep learning, which were actually

favoured by other participants.

If I care too much about such indicators, like day streak, rankings and learning
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statistics, it might give me additional pressure, and I might not want to do anything
at all in the end. Just don't push me, or I'll go crazy. (Interviewee B)

Moreover, participant C doubted the actual applicability of the knowledge offered by
the app, because some of the example sentences are quite strange in daily communication.
However, as they just learned for 4 weeks on Duolingo, their current stage only provides
limited vocabulary to make sentences, and more practical examples and resources are
provided by the app in the later stages.

I think it's because the app’s vocabulary and resources are quite limited, it's difficult

to express what I really want to say. If I want to introduce myself, I definitely can't
say “Je suis un cheval” (I am a horse), right? I need to say who I am, where I'm from
in China, and what I'm studying at a tertiary education level. but the app hasn’t

offered the vocabulary so far, and I feel it’s kind of hard to apply what I have learned
in real life. (Interviewee C)

In summary, although most interviewees appreciated the convenience and
motivational incentives of Duolingo, such as the day-streak challenge and rankings,

significant drawbacks were also highlighted, including the repetitive exercises, fragmented
knowledge and limitations in advanced stages of learning. The findings indicate that
Duolingo can be an entry-level tool for language learners, however, it is unlikely to be a

qualified alternative to formal classroom instruction. The next chapter will discuss the
findings of this research in great depth and detail, with substantial literature from
predecessors, seeking to address the existing disputes over the MALL efficacy, motivation
and potential limitations of this study.
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Chapter 5. Discussion

In this chapter, the findings of each research question are discussed separately, and
the limitations of this whole study will be elaborated subsequently, focusing on the sample,

duration, method of data collection and assessments.

5.1. Learners’ French Proficiency

Although the results found a significant difference between the participants’ pretest
scores and posttest scores, however, we should be very cautious to claim causal impacts
of Duolingo on learners’ academic gains, because this study adopted a quasi-experimental
design involving only one group of participants. We could only conclude that the
participants’ French scores were significantly improved after the 4-week intervention, but a
more rigorous experimental design with random allocation of the participants to either the
treatment group or the control group should be conducted to further explore the causal
effects of Duolingo on learners’ achievement.

According to Spearman’s rho, the participants’ progress was not significantly
correlated with the time spent on Duolingo. This finding might contradict our common
sense that the more time you spend on learning, the more progress you are likely to make.
However, it agrees with the results of most prior research. Loewen et al (2019) reported no
strong correlation between study time (in hours) and Duolingo Progress Test scores in
Turkish (N = 9) based on a 12-week intervention. Sudina and Plonsky (2024) found the total
minutes of Duolingo exposure within the 6-month intervention only had weak to moderate

associations with proficiency scores in Spanish and French (N = 287). Similarly, Kesser et al.
(2023) reported weak-to-moderate but nonsignificant associations between the study time
on either Babble (n = 27) or Duolingo (n = 32) and the Turkish test scores. Moreover, the
non-linear nature of the MALL effect was also noted by Vesselinov et al. (2021), claiming

that learning between 2-3 hours per week on Busuu is the most effective for reading,
grammar and oral proficiency gains, less or more learning time would improve the
achievement at a lower rate.

However, not many studies specifically measured the exact learning time on the

mobile apps tested. Most prior research simply described the duration of the experiment as
“the intervention lasts XX weeks”, or described the frequency of treatment as ‘the
participants receive the treatment X times per week”. These descriptions are quite general

and may fail to show the actual time of exposure to the apps. The engagement time is
crucial in evaluating the efficacy of MALL platforms and learners’ achievement, and
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therefore, more investigations are still needed to further explore the relations between study
time and learners’ gains.

Moreover, prior research in MALL also found advanced learners are likely to
progress slower than beginners when learning through mobile apps (Vesselinov and Grego,
2012; Vesselinov and Grego, 2016b; Vesselinov and Grego, 2017). This claim is supported
by the feedback from Interviewee B in this research. The significant difference between the
progress of novice and intermediate groups revealed by the Mann-Whitney U Test also
confirmed prior findings. Although the most dedicated learners who spent more than 1000
minutes during the experiment were all from the intermediate group, there was not a
significant difference between the learning time of the two groups, and the novice learners
made significantly more progress than the intermediate learners. However, as this research
only involved beginners and intermediate French learners, it was not possible to further
investigate the differences between intermediate and advanced learners. Future research
could employ participants with various proficiency levels to explore the efficiency of mobile
app instructions.

5.2. Students’ Motivation in Learning French

Although learners generally showed positive feedback in both intrinsic and extrinsic
motivation towards MALL compared with traditional learning, intrinsic motivation was rated
higher than the extrinsic motivation scale. This finding is in line with prior motivation

research related to MALL and technology-enhanced language learning (eg. Chen, 2020;
Zeng & Fisher, 2023). The gamified elements of Duolingo and the rewarding systems can
make the learning activity enjoyable, which is also supported by the interview data from the

participants. However, One of the possible reasons for the lower ratings for extrinsic
motivation lies in the design of the motivation survey, as shown by Cronbach’s Alpha, the
internal consistency of extrinsic motivation items is not as good as that of the intrinsic
motivation constructs. Future studies should improve the design of the Likert-Scale items
to make the survey more rigorous. Moreover, the constructs of extrinsic motivation in the
SDT continuum are more complicated and instrumental, and it by nature expects positive
outcomes from the learning activity. However, the insignificant correlation between learning
time and progress revealed that the effort devoted to learning with the app may not
necessarily lead to enhanced learning achievement, which could potentially frustrate the
learners and impair their extrinsic motivation.

On the other hand, neither intrinsic nor extrinsic motivation significantly correlates
with their progress in French proficiency. This result is not surprising because motivation is
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just one of the numerous potential factors contributing to the success of language learning.
Other variables, such as language aptitude, English proficiency, and time of exposure to the
target language, were not strictly controlled or investigated in this research. In addition,
motivation studies in language learning mostly focus on the influences of different teaching
methods on learners’ motivation through self-reports or subjective assessments, while the
relationship between learners’ motivation and actual achievement in tests has been rarely
explored through robust objective data. Therefore, if future research seeks to investigate
the potential correlation between motivation and language progress, the participants’
demographic characteristics and learning conditions should be strictly controlled, and more
objective measures should be integrated as well.

5.3. Interview about Learners’ Experiences with MALL

According to the interviews with representative participants, in-depth feedback to

MALL and Duolingo was collected. The interviewees mostly chose to learn a language
driven by extrinsic motivation which focused on academic requirements and professional
aspirations. Therefore, it is reasonable to assume that the instrumental functions of

Duolingo as a learning tool are more important than its recreational features that just
enhance learning experiences. The negative feedback from the interviewees largely
supported this assumption, highlighting problems of slow progress, unsystematic
knowledge, inefficient oral practice and a lack of interaction between users. Although they
appreciated the adorable design, great convenience and interesting gamified features, they
still believed formal learning in traditional ways is more effective in improving language
proficiency, especially for advanced learners. MALL can be a good after-class activity to
practice, but it is not a qualified alternative to formal teaching.

However, it is also important to note that the interviewees were purposefully, rather
than randomly selected, aiming to provide more comprehensive and in-depth feedback.
Therefore, the only two participants who selected ‘NO’ in the survey Question 11 “Will you
continue to use Duolingo after the experiment ends” were both interviewed, and one of the
only two participants who retrogressed in the posttest was interviewed as well. Therefore,
the interview data would likely seem more negative than the overall users’ feedback.
Actually, the scalar ratings of the motivation survey showed both intrinsic and extrinsic
motivation were rated positively (Mean scores reached 3 points and above) compared to
traditional learning methods.

Furthermore, none of the interviewees fully explored the socializing functions of
Duolingo. Although the researcher suggested that they could follow each other to work on



61

“friend quests” together and win rewards, few of them actually engaged in these activities.
They simply followed the progress of the main menu and learned by themselves, which
made the learning experience less interactive or cooperative.

5.4. Limitations of the Research

Although this research made valuable contributions to MALL and motivation in
language learning by bridging the research gaps in target language, instruction language,
cognitive theoretical framework and comprehensive methodologies, limitations still exist.

The small sample size, short duration, self-reported data and the lax assessment methods
would be the most prominent weaknesses.

5.4.1. Experiment Sample and Duration.

The small and biased sample has been one of the primary concerns of MALL
experiments. Creswell (2014, p. 164) recommended a sample of approximately 15
participants in each experiment group, 30 participants for correlational research and 350
participants for survey studies. Based on this standard, the sample in this research barely
met the standard for a single-group treatment while still far below the requirement of
reliable surveys. The small sample size may reduce the statistical power and increase the
risk of chance. Moreover, the sample was approached based on personal contact and
social media posts, so they were all relatively good language learners who already learned
L2 English successfully and took an interest in learning French. Some of the participants
even learned several additional foreign languages before. So the sample may not be
representative enough to reveal the whole story of the general population.

The short duration is another problem of the experiment. According to Burston and
Arispe (2022), language learning takes time, and any intervention that spans less than an
academic term is unlikely to produce meaningful outcomes. A treatment duration of at least
8 weeks in empirical MALL research is recommended, because short intervention is likely to
produce overly positive results due to the novelty effect of innovative technologies. This
problem has also been frequently discussed in computer-assisted language learning
studies, indicating that learners’ initial enthusiasm towards a new learning tool can
significantly influence their motivation, but the passion may be temporary and may not
necessarily transfer to long-term effects (Chwo et al., 2018; see also Stockwell & Hubbard,
2013; Murray & Barnes, 1998). Peng et al.’s (2021) meta-analysis of 17 MALL studies
further supported the existence of the novelty effect. They found the longer an experiment
duration lasts, the less effective its mobile technology is, because the boredom and fatigue
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phenomena may occur after the initial excitement, which could slow down their progress.
However, this research fail to meet the 8-week minimum requirement due to limited time for
the master thesis, so the test results and motivation ratings are likely to be less positive if a
longer learning session is adopted. Future MALL research should take the novelty effect
into consideration, adopt a larger and more representative sample, and span a longer
treatment duration to produce more rigorous results.

5.4.2. Data collection

Another limitation that might undermine the reliability of the research lies in the self-
reported data. Although the participants were asked to provide screenshots of their screen
time or weekly reports to prove their time of exposure to Duolingo, there are possibilities

that they could simply open the app and leave it there without engaging in the learning
activities. Some researchers adopted other variables to quantify learners’ engagement,

such as the number of lessons completed, or the XPs earned on Duolingo (e.g. Loewen et
al., 2019). These measures might work better in ensuring learners’ engagement, but also
have their own limitations. The number of lessons only counts the main learning activities

but ignores other additional activities such as reviewing personal mistakes, socializing with
other users and participating in extra challenges on the apps. Meanwhile, the XPs can be
earned in various ways, including daily check-ins and sharing links, that could not
accurately reflect learners’ efforts.

Furthermore, the pretest and posttest scores were also collected through the
screenshots of the test results. As the tests were not conducted in controlled conditions, it
was hard to prohibit cheating or seeking help from others. Although the participants were

told to finish the tests by themselves and only refer to their own knowledge, it was not
possible to strictly control their actual activities. Also, the pretest and the posttest were
completely the same, so if some learners checked and memorized the answers after the
pretest, their posttest scores would be greatly improved, which is likely to make the results
overly positive. Therefore, it is suggested that MALL research should quantify learners’
engagement with multiple indicators, rather than solely relying on learning time or just one
other variable, and the assessment should be conducted in a controlled laboratory
condition.

5.4.3. Assessment Instrument

This research mainly included two instruments, the proficiency test and the
motivation survey. However, it is hard to claim the rigour of any of them. The proficiency
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test was chosen primarily because it caters to learners from A1 to B2 levels which meets
the needs of the sample, and it does not require registration, personal information, or a test
fee. The test provides only a brief reference to the estimated overall competence in the
target language rather than a certified proof of linguistic proficiency, and the reliability was
not tested in terms of its consistency with other well-established and authoritative
proficiency tests. Furthermore, it covers a broad range of proficiency levels with just 40
questions, making it difficult for the learners to make a notable difference within just 4
weeks. The tiny progress may only result in an increase of one or two points in the posttest,
which is easily influenced by random guess or chance. One interviewee also noted this
issue in the interview:

For that test, I didn't feel much difference when I did it in the pretest or the posttest.
Maybe because it was quite broad and general, but I only studied a few pieces of
knowledge for a short period of time. So, it's like you go only from three to five, but
it’s not reflected by the test. (Interviewee A)

The design of the motivation survey was guided by SDT, and its reliability was
checked through Cronbach’s Alpha. However, the internal consistency of the items,
especially the constructs of extrinsic motivation, was not so desirable. It had not been
realized until it was too late that more extensive resources should be carefully consulted in
designing the survey. Several valuable studies with more rigorous motivation questionnaires
(e.g. Akman & Karahan, 2023; Chen & Zhao, 2022; Vesselinov, 2009b) were found when this
thesis was being composed, which could be really helpful in improving this instrument.
However, as there has not been a universally accepted motivation survey in MALL practice,
more efforts could be made to revise and improve the components to make it more
meaningful in future studies.
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Chapter 6. Conclusion

Mobile learning has attracted researchers’ attention over the recent decades thanks
to technological advancements and increased demands for the flexibility and convenience

of learning activities. Against this trend, mobile-assisted language learning (MALL) platforms
have proliferated, generating numerous studies to investigate their impacts on learning
outcomes, learners’ motivation and experiences. Although prior research explored the apps’
effectiveness in boosting academic achievement, there has been a large discrepancy
between the claims of commercial materials or app-funded research and the results
reported by independent researchers. Moreover, although most language learning apps
claim to boost learners’ motivation, insufficient research has been rigorously designed to
systematically explore this issue, especially with the guidance of SDT.

To address the limitations of the current literature, this research seeks to make

valuable contributions by investigating the Chinese ESL students’ achievement, motivation
and experiences in learning French through English instruction on Duolingo. To achieve this
goal, a mixed-method approach incorporating a pretest, a posttest, a motivation survey and

optional semi-structured interviews is adopted to collect robust data. The research
recruited 18 college students through convenience sampling and spanned a duration of 4
weeks. The participants were allowed full autonomy and freedom to manage their learning
schedule and activities, in order to truthfully reflect the usage scenario. This study targets
three research gaps in current MALL research: (1) Non-English languages have been under-
researched, especially through L2 instruction; (2) Theoretical frameworks have been
insufficiently applied to MALL motivation research, especially the SDT; (3) Most MALL
research are not rigorously designed with comprehensive methodologies or objective
instruments.

The results revealed that the participants made significant progress after learning
with Duolingo for 4 weeks, but their progress was not correlated with the number of
minutes they spent on the app. Among all the test-takers, the novice learners significantly
outperformed the intermediate learners in their progress of French proficiency, but the
learning time of both groups did not differ significantly. The students also exhibited positive
attitudes to Duolingo compared with traditional learning in both intrinsic and extrinsic
motivation, but neither of the two motivation scales correlated with their progress in the
proficiency tests. Their comments and complaints about MALL and Duolingo were also
analyzed in great detail. Most interviewees valued the convenience and enjoyable learning
experiences, noting Duolingo improved their perseverance and willingness to learn French.
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Meanwhile, some participants pointed out Duolingo’s problems, including unsystematic
grammar knowledge, mechanical speaking exercises and slow progress for advanced
learners.

These findings provide valuable implications for language learners, educators,
researchers and mobile app companies. First of all, the gamified features and convenience
of language learning apps make them useful tools to acquire and practice a language for
beginners, but they might be less efficient for more advanced learners. Moreover,
educators are suggested to integrate MALL as an assisting role to formal instruction
because it can enhance students’ learning outcomes, perseverance and motivation.
However, formal instructions are still important as they provide more systematic and
intensive knowledge in a more interactive and cooperative way. Researchers should carry
out more rigorous and unbiased studies to investigate the impacts of MALL against the
rapid evolution of technologies and the emergence of new MALL platforms. Finally, mobile
app companies should value the research findings and the users’ feedback, upgrade their
products and enhance the design of courses, making it more competitive by delivering
more systematic language courses and catering to the needs of more advanced learners.

However, due to limited time, resources and personal ability, shortcomings still exist
in this research, undermining its rigour and reliability. The small sample size, short duration,
self-reported data and loosely-designed instruments are the most notable problems. More
attempts should be made in future MALL research to improve the research conditions and
methodologies to produce more meaningful and robust results.
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Appendix 1 Survey of Duolingo Users’ Learning Motivation

Likert-Scale items

1. Compared with learning through textbooks and classes, Duolingo can help me gain more
knowledge

2. Compared with learning through textbooks and classes, using Duoling helps me feel
more fulfilling and accomplished

3. Compared with learning through textbooks and classes, using Duoling is more interesting
and enjoyable.

4. Compared with learning through textbooks and classes, using Duolingo makes me fell
easier to learn the language well.

5. Compared with learning through textbooks and classes, using Duolingo makes me love
the language more

6. Duolingo can help me to get better grades in the language.

7. Duolingo helps me better communicate and get along with others using the language.

8. Using Duolingo to learn a language helps to exhibit my ability and makes me more
respected by my friends, family or others.

9. Learning a language through Duolingo will make me more competitive in academic or
career

10. Duolingo helps to reduce my frustration, misunderstanding, embarrassment or other
potential disadvantages in language learning and using.

Other questions

11. Do you think you will continue to use Duolingo to learn a language after the experiment
ends?

Yes

No

12a. If Yes, why?
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Interesting and enjoyable learning experience

Keep the rank or streak

Useful learning materials and practices

Flexibility and convenience to learn anywhere

Simple interface and operations

Play with friends

Other: ____

12b. If No, why

Subscription fee

Materials are not helpful

Practices are repeated and monotonous

Not interactive enough

Do not like the interface or design

Do not need to learn a language

Other: ___

13..Do you have any other feedback to share? (Optional)
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Appendix 2 Semi-Structured Interview Questions

(1) What motivates you to learner French and participate in this research?

(2) How do you feel about the designs and functions of Duolingo?

(3) How do you think Duolingo impacted on your motivation in learning French?

(4) What features do you find the most helpful about Duolingo?

(5) What do you think are the major limitations of Duolingo?

(6) What are the differences between traditional learning methods and MALL?

(7) (To some participants) What do you think are the reasons why you performed
exceptionally well (or badly?) during the experiment period?

(8) Have you learned other languages with Duolingo?

(9) Have you used other mobile apps to learn languages? how do you feel about them?

(10) Do you have something else to share about Duolingo or your language learning
experiences?



78

Appendix 3 Q-Q Plots and Histograms Showing the Distribution of Variables
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Appendix 4 CUREC Approval With Identifiable Information Removed
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Appendix 5 Participant Information Sheet With Identifiable Information Removed
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Appendix 6 Written Consent Form With Identifiable Information Removed
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