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Abstract

The market for mobile-assisted language learning (MALL) apps has experienced remarkable growth in recent years,
with many learners now relying on these apps to learn languages. However, research on the effectiveness of such
language learning tools remains scant. In this study, we provide an adapted app evaluation rubric to fill the gap in the
literature. We evaluate three selected apps based on the standards of design, content, and pedagogy, aiming to offer
teachers and learners tools and tips for selecting effective language learning apps. We employ qualitative content
analysis to examine Babbel, Memrise, and Duolingo. We first analyze the selected apps based on direct contact and
then evaluate them using an app evaluation tool adapted for this purpose. The findings show that although they target
language learners in general and can help in simply learning basic and intermediate language, MALL apps also offer
many features that are beneficial for learners, mainly regarding offline functions, app support, learning goals,
learning activities, and gamification. Finally, we propose implications of such results and put forward
recommendations for future research.

Keywords: mobile-assisted language learning apps (MALL), app evaluation rubric, design, content, pedagogy,
qualitative content analysis

1. Introduction

According to Rouse (2020), an award-winning technology expert, a mobile application, commonly referred to as a
mobile app, is a computer program designed for mobile devices such as smartphones or tablet computers, typically
downloaded from platforms such as the Apple Store or Google Play Store. Supyan (2017) categorized mobile apps
into four types: (i) general apps, educational apps being a subset; (ii) mobile learning apps designed for learning with
minimal interaction; (iii) mobile-assisted learning apps, featuring individualized instruction and bidirectional
communication, with two to four pedagogical procedures for specific subjects; and (iv) MALL apps, the focus of this
dissertation, characterized by individualized instruction, bidirectional communication, and four pedagogical
procedures for language subjects. Furthermore, whereas some language learning apps such as Rosetta Stone and
Tandem are downloadable on devices, others like Babbel and Memrise offer both online and offline functionalities.
Sweeney and Moore (2012) noted that mobile applications are often developed for independent learning rather than
for in-class teaching, offering functions for personalization and recording user input. Additionally, Heil et al. (2016)
argued that language learning apps can identify how often errors are made, providing valuable feedback for error
correction and improvement.

In this qualitative study, we aim to investigate three of the most popular MALL applications—Babbel, Memrise, and
Duolingo—analyze their primary features, and provide recommendations for evaluating and selecting language
learning apps for integration into teachers’ and students’ resources. Therefore, we aim to achieve two primary
objectives: first, to delineate the key features of the three apps under scrutiny; and second, to evaluate, utilizing a
meticulously constructed analytical framework, the strengths and weaknesses of the selected mobile apps across the
three dimensions of design, content, and pedagogy. Consequently, the following research questions emerge:

a. Drawing on our analysis, what are the salient features of each of the three selected MALL apps?

b. Based on an app evaluation rubric, what are the strengths and weaknesses of the three studied apps in terms of
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design, content, and pedagogy?

2. Presenting MALL Apps

Before evaluating the apps, we will introduce them with a focus on two interrelated elements. First, we will discuss
the issue of effectiveness concerning MALL apps; and second, we will address some key features of effective
applications, drawing from the descriptors of the design and pedagogical categories.

2.1 The Issue of App Effectiveness

The effectiveness of MALL apps is a current focus in education (Hirsh-Pasek et al., 2015), with diverse designs
aiming to enhance learning outcomes. These educational apps serve various purposes, among which are facilitating
knowledge acquisition (Hannon, 2017), providing immediate feedback (Deb et al., 2017), and engaging students in
situated learning through augmented reality (Bower et al., 2014). Factors such as learner engagement, cognitive
activity, goal-oriented guidance, and scaffolded and interactive learning activities contribute to effectiveness (Hirsh-
Pasek et al.,, 2015), with additional considerations for older learners, including motivations, expectations, and
previous experiences (Salmon et al., 2016). In the same vein, mechanisms such as question-prompting, automated
immediate feedback, and push notifications are effective in keeping learners engaged (Byun et al., 2014; Kudo et al.,
2015; Sung et al., 2016). In addition, educational psychology factors, such as the spacing and testing effects, play a
crucial role in designing MALL apps, allowing students to revisit and consolidate knowledge (Ebbinghaus, 2013).
As student demand for personalized learning grows (Shah et al., 2013; Wanner & Palmer, 2015) and personal mobile
devices become ubiquitous, leveraging mobile app technologies to customize educational experiences becomes
crucial, as emphasized by Supyan Hussin’s study (2017) on effective mobile applications incorporating central
pedagogical procedures and features such as individualized instruction and bidirectional learning.

2.2 Key Features of Effective Apps

Luyi Liang (2018) classified the effectiveness of MALL apps based on three elements: pedagogy, design, and
curriculum. For our study, we focus on autonomous nonacademic learning rather than classroom learning, so we
excluded the curriculum element. Pedagogically, effective apps include feedback mechanisms, various levels of
difficulty catering to diverse proficiency levels (Krashen, 1989), integration of social context for improved
vocabulary acquisition (Heil et al., 2016), gamification elements such as leaderboards and rewards for increased
engagement and retention (Pechenkina et al., 2017), and personalized options fostering learner autonomy (Al-
Hashash, 2007). Design features include multimedia integration for a rich learning environment, offline functionality
for improved user experience (UX), minimal and appropriate use of pop-up elements, support features such as in-
device email and help centers, and addressing common technical issues to enhance learning efficiency. MALL apps,
often designed as games, prioritize user engagement and motivation through an easy-to-use interface, colorful
images, sounds, and gamification elements (Zichermann & Cunningham, 2011).

2.3 Evaluating MALL Apps

We present this section in three subsections. In the first subsection, we explore the positive facets of MALL apps. In
the second subsection, we cover the apps’ drawbacks and limitations. In the final subsection, we review the literature
related to the assessment of language learning apps.

2.3.1. The Benefits of MALL Apps

Applying Illeris's three-dimensional learning theory (2009) to the practical case study of MALL apps, and
considering relevant literature (Liang, 2018), in this analysis we examine language learning apps from six
dimensions: cognition, emotion, society, multimedia, self-study, and inclusion. Language learning apps, through
storing information on devices, impact the cognitive dimension by reducing mental effort (Pachler, 2009). Affective
development is influenced positively through motivational and rewarding learning experiences (Nifio, 2015). The
sociocultural dimension makes learning communication accessible and meaningful (Pachler, 2009). Apps support
autonomous learning, fostering adaptability and self-monitoring (Wu & Marek, 2016). The multimedia dimension
enriches the educational setting through the integration of text, audio, pictures, and video (Wu & Marek, 2016).
Further, apps can broaden the scope of education, benefiting learners with special needs and interests (Quick, 2014).
Typically, learners demonstrate a favorable disposition regarding mobile apps, finding them valuable, motivational,
convenient, and time-saving (Kim et al., 2013; Zou & Li, 2015). Despite the promising features of portability,
affordability, connectivity, error detection, personalization, and multimedia use, it is essential to take into account the
benefits of language learning apps for teachers and learners, offering required training and assistance (Rosell-Aguilar,
2007).
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2.3.2 The Drawbacks of MALL Apps

Despite the positive affordances of MALL in language learning, researchers emphasize the importance of
acknowledging their limitations. First, some apps are designed for specific systems, limiting student access to
different platforms (Barcena et al., 2015). Second, language learning apps tend to prioritize vocabulary acquisition
and listening comprehension over other language skills, often targeting tertiary learners at the expense of primary
and secondary learners (Burston, 2014). Third, some mobile apps lack meaningful feedback and instructional support,
reflecting a knowledge gap between developers and educators, thus diminishing their pedagogical usefulness (Kim et
al., 2013). Fourth, limited feedback and instructional guidance, and a primary focus on technical rather than
pedagogical issues, pose challenges (Rosell-Aguilar, 2007). Furthermore, these apps focus on cognitive and receptive
language skills, neglecting sociocognitive activities and productive language skills, deviating from modern MALL
approaches (Kim & Kwon, 2012). Finally, MALL apps, which are predominantly second language (L2)-focused on
English and geared toward adults, often replicate teacher-centered, individualized, short-term approaches with
limited positive learning outcomes (Burston, 2014; Rosell-Aguilar, 2007).

2.3.3 The Evaluation of MALL Apps

The growing interest in MALL applications requires a critical examination of both their potential benefits and
limitations. Despite the increasing popularity of these apps, caution is urged because they are often developed by
individuals outside the field of L2 pedagogy, raising concerns about their effectiveness (Nushi & Jenabzadeh, 2016).
Teachers and learners face challenges in selecting suitable language learning apps, with learners relying on friends,
media, and app descriptions that may misalign with the actual user experience (Chik, 2014; Larkin, 2013). Many
researchers have proposed various frameworks for evaluating education apps, including criteria such as technical
aspects, design, curriculum relevance, authenticity, navigation, support, accessibility, security, multimedia quality,
usability, price, feedback, interaction, and instructions (Chen, 2016; Kim & Kwon, 2012; Martin-Monje et al., 2014;
Rosell-Aguilar, 2017). However, most app evaluation frameworks have been teacher-oriented, and a lot of scholars
have argued that autonomous users need tools to assess app suitability for their learning needs. Some academics have
also highlighted app smashing, using multiple apps in conjunction for learning, as a common practice, emphasizing
the need for a more comprehensive approach to app evaluation (Heil et al., 2016; Nisbet & Austin, 2013; Rodriguez-
Arancon et al., 2013; Rosell-Aguilar, 2017; Sweeney and Moore, 2012).

3. Research Method

The research method in this study is predominantly qualitative. As highlighted by Creswell (2007), qualitative
research involves examining text or images to elucidate the key aspects of the subject matter being investigated,
contrasting with reliance on statistical methods. Findings are conveyed via themes and overarching categories.
Overall, in this study, we employed qualitative investigation to understand the attributes of mobile applications. We
conducted both data collection and analysis through content analysis.

3.1 Sampling Units

The research sample comprises three mobile language learning applications: Babbel, Memrise, and Duolingo, chosen
from the Android platform, because it is utilized by nearly half of smartphone users (Kim & Kwon, 2012). The
selection process involved a Google Play store search, focusing on free language learning apps for L2 learning
designed for adults. We chose each app based on its availability in the Google Play store and specific criteria,
including being free, mobile, designed for adult language learners, and offering services across various language
learning domains. We further narrowed down the top six apps to three—a four-skill app, a vocabulary app, and a
grammar app—based on factors such as popularity, price, age-appropriateness, and content variety. The following
steps involved categorizing the apps into language skills, vocabulary, and grammar groups, followed by a detailed
description, analysis, and evaluation of each app's strengths and weaknesses. With the selection process, we aimed to
provide a comprehensive sample for studying different aspects of language learning, including vocabulary, grammar,
reading, writing, speaking, and listening skills. The research methodology is guided by a combination of research
questions and the need for a well-rounded sample in the MALL context. The following table shows the selected apps,
along with their logos, ratings, and categories.
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Table 1. Selected Apps, Ratings, and Categories

App Set App Logo App Name Google Play Rating Language Area
Babbel 4.5 stars. (900,967 Four skills
reviews)
MEM 4.5 stars (1,428,840
MALL Apps RiSE Memrise reviews) Vocabulary
. 4.6 stars (20,482,024
ol At Duolingo stars ( Grammar

reviews)

Note: We obtained all ratings on February 5, 2024.

3.2 Research Procedure

In this section, we outline the study materials and research procedure employed for data access, exploration, and
storage in the research project. We used the Huawei Y9 smartphone and Google Play store to access data from the
three selected language learning apps. We recorded data through screenshots and documents during the study,
emphasizing the importance of this method in creating lasting documentation of temporary occurrences. Following
Krippendoff's (2004) insights, data recording offers benefits such as bridging gaps between texts and interpretations,
enabling temporal comparisons, and facilitating replication by other researchers. We downloaded and explored the
selected apps, recording experiences in detail through Word documents and storing them locally. The screenshots
captured app activities, including app descriptions and content. The selection process involved a search for “language
learning apps” on the Google Play store, narrowing down to free, popular apps in language areas, and eventually
selecting three age-appropriate language learning apps. We thoroughly investigated each app to ensure legitimacy
and relevance for adult learners, resulting in the final three apps being chosen as the study's sampling units.

3.3 Research Design

The study's design is bidimensional, examining three selected language learning apps from the perspectives of both
the app producer and the researcher (the app user). The analysis begins by exploring the “app info” and detailed
descriptions, presenting the app from the app developer's standpoint, followed by a comprehensive
description/representation of the app’s layout and content, offering the researcher's viewpoint. In the evaluation
phase, we use an adapted 24-item app evaluation rubric, initially developed based on a literature review and later
modified during the analysis. The evaluation framework includes three overlapping categories—app design (AD),
app content (AC), and app pedagogy (AP)—each with four criteria and standards. The scoring system ranges from
low (0) through medium (1) to high (2), assessing the presence of specific criteria in the studied apps. The evaluation
process involves considering each app individually (phase 1) before comparing and contrasting the apps (phase 2).
The 24-item framework is essential for systematically assessing and comprehensively evaluating the three apps
under study.

4. Analysis

In dealing with the three language learning apps of this study, we move on from reading about the apps (theory) to
studying them (practice). The apps under scrutiny are Babbel, Memrise, and Duolingo. The analysis of the three apps
consists of two components: app description and app content. First, in the “app description” segment, we present the
app from the viewpoint of the app developer, relying on two elements: an “app info” format, and the description of
the app by its developers. Second, in “app content,” we provide a comprehensive analysis, supported by illustrative
screenshots extracted from the apps, detailing our firsthand experience exploring both the layout and the substance of
each of these three applications.

4.1 Babbel
4.1.1 Babbel Description

Babbel, a subscription-based language learning application, prioritizes academic methods and proven strategies to
facilitate efficient language acquisition. Offering 14 learning languages, it promises a rapid progression toward
practical conversation skills. Whereas the free version includes a few lessons, the premium subscription unlocks a
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comprehensive learning experience. With 12 years of existence, Babbel ranks among the most downloaded language
apps, available on both Google Play and the Apple Store. Its tailored courses, designed by language experts, aim to
enable users to speak confidently and effectively in a new language. Bite-sized, interactive lessons accommodate
busy schedules, covering various contexts such as travel, work, and daily life. The app targets all language skills (a
four-skill app) and employs speech recognition technology for enhanced pronunciation. Furthermore, Babbel stresses
retention through review features. Supported by evidence of its efficacy from Yale University and Michigan State
University, where participants demonstrated significant progress in oral proficiency, grammar, and vocabulary,
Babbel asserts its effectiveness in language learning.

4.1.2 Babbel Content

Babbel claims that without being expert learners, or having much free time to dedicate to learning, “Babbelonians”
can start speaking a language after 3 weeks of using the app. As such, Babbel commits itself to helping users achieve
three goals: (a) to speak with confidence, in that users get talking from lesson one, with conversation-based learning;
(b) to learn at their pace via building a learning habit and making it part of their day; and (c) to undertake lessons that
work for them, enabling them to learn with a mix of learning styles.

Upon downloading the app on Android or iOS devices, users are prompted to select their first language (L1) and
target language (TL), along with their proficiency level or the option to take a placement quiz. Each course within
the app comprises 12 lessons lasting 10—15 minutes, categorized into beginner, intermediate, and advanced levels.
The lessons systematically introduce vocabulary through images, progressing to phrases and dialogues tailored to the
learner's level to enhance conversational skills. Unlike community-driven platforms like Duolingo, Babbel relies on
its in-house language experts for course materials.

Select the Spanish word and listen to the Matching time! You say this if Listen and choose the correct answer
sentence

- you're learning Spanish. David is on vacation in Oaxaca and is
excited to speak his first Spanish sentences
in a small shop

<
iHola!
Aprendo espafiol. Hello!

.
No entiendo -
Aprendo . Hola, jcuanto cuesta eso?

Hello, how much does that cost?

[ ]

L
Eso cuesta 18 ddlares.
That costs 18 dollars

I'm learning Spanish.

¢Puedes repetir?

Mmm... ¢_, por favor?
Mmm... can you repeat that, please?

espafol puedes repetir no entiendo

Figure 1. Babbel’s Screenshots: Types of Exercises

For the sake of this review, we chose English as our L1, and Spanish as our TL. The beginner course covers
fundamental topics such as greetings, self-introduction, and nationality, with the first lesson demonstrating word
usage via interactive activities (see Figure 1, left). In the next stages of the course, the learner progresses to matching
Spanish and English phrases while hearing native pronunciation, followed by recall exercises without visual aids,
including spelling tests (see Figure 1, middle). Stage three introduces real-life conversations in Spanish, prompting
learners to fill in blanks with previously learned phrases, allowing for repeated listening and response (see Figure 1,
right). Stage four challenges learners to reorder words in Spanish phrases, with visual and auditory feedback
indicating correctness. The final stage presents exercises without translations, offering multiple-choice options and
allowing for repeated listening for comprehension. When they finish the lesson, learners receive scores and can
proceed to the next lesson or review vocabulary through listening, speaking, flashcards, and writing, with textual
feedback provided after each attempt. Besides, in the speaking review, learners are prompted to repeat Spanish words
or phrases spoken by a native speaker, receiving feedback and a final score.
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Upon completion of the first course comprising 12 lessons, learners can progress to the second course, also
consisting of 12 lessons, with only the initial lesson accessible for free. The first lesson, titled “Como estas”? (How
are you?), introduces various activities. To begin with, a “listen and repeat” exercise requires learners to reproduce
Spanish phrases, facilitated by the voice recognition system with accompanying textual feedback.

The following activities include choosing correct translations from provided options, arranging words to form correct
translations, and completing dialogues with appropriate words, dynamically engaging learners in context-based
language use. In addition, explicit grammar instruction focuses on verb conjugation, followed by assessment tasks
such as matching personal pronouns with verb forms and selecting the correct verb endings, with occasional pop-up
messages explaining grammatical rules (see Figure 2).

Learn the irregular verb estar (to be) Choose the correct ending of estar Shosseliha carrestan s

yo estoy

tu estas

They are in Caracas Are you from Buenos Aires?

Est_en Caracas ¢ de Buenos Aires?
él/ella/usted esta

amos an Eres Estas

Figure 2. Babbel’s Screenshots: Grammar Learning and Grammar Testing

The following exercise tackles a more complex grammatical point, specifically, the distinction between the verbs
“estar” and “ser” (to be), explained in English followed by practical exercises reinforcing the rules, such as selecting
the correct verb form (see Figure 2). Pop-up messages are frequently employed to clarify grammatical rules
throughout. The final activity prompts users to review vocabulary and grammar, requiring them to match English
words with their Spanish equivalents and fill in missing pronouns or forms of “estar.”

Feedback is provided for correct answers, while incorrect responses are marked in red with the option to retry or
view the correct answer. Similar to the conclusion of the first lesson in course 1, users receive a score and are
prompted to review vocabulary using various ways. All in all, reflecting on the alignment between the app's
description and actual performance, it is noted that although the free version may not fully match developer claims,
upgrading to unlock extra features potentially brings it in line. However, we will save a thorough assessment to the
Evaluation section for a more objective and detailed analysis.

4.2 Memrise
4.2.1 Memrise Description

Menmrise, a British language platform, offers courses in 16 languages and utilizes spaced repetition of flashcards for
accelerated learning. It also offers user-generated content across diverse subjects, primarily focusing on language
instruction but extending to academic and nonacademic topics. With over 70 million users, the app provides free
basic functionality, with more than 90% of its content accessible for free. Users can subscribe to the Pro version for
€11.99 monthly, unlocking features such as tracking progress, chatbots, grammar bots, and unlimited access to
courses. Memrise emphasizes its unique approach, using “killer learning science” to speed up learning and memory
retention. It also offers various activities such as games and pronunciation practice, catering to different learning
styles and preferences.

4.2.2 Memrise Content

Memrise offers a unique, gamified approach to language learning, focusing on vocabulary expansion through
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flashcards and mnemonic techniques. Though not as smooth as Duolingo, it supports offline learning and covers
many languages. Users embark on a journey, earning points for correct answers and memorizing words and phrases
using mems. The app's “scientific” formula emphasizes spaced repetition, likening memory retention to tending a
garden where each new memory is nurtured. Upon signing up, users gain access to community-created content. With
audio, videos, and user-generated mems, Memrise offers an immersive learning experience where users “plant” and
“grow” their vocabulary.

For this review, we selected Arabic as our L1, and French as our TL, and opted for the Intermediate course on
Memrise. After registering, we began with the “Words and Phrases” course, featuring multiple lessons where only
the first one is free. Upon starting, learners encounter flashcards displaying words or phrases in the TL alongside
their meanings in the native language. The app emphasizes not just memorization but “planting” and “growing”
vocabulary. During the “planting” stage, lessons include audio, videos, and Arabic translations, with users able to
create and upload their mems or choose from a selection provided by the app (see Figure 3). According to Memrise's
website, a “mem” is any tool that aids in linking a word to its meaning, ranging from photos to witty remarks.

< 12/22 & e amine77188856 SAVE MEM

I'opinion
e o &
-~
=

You're growing
memories

Plant words in your memory
then answer tests to grow
them into flowers.

je t'ai compris

GOTIT

Mems

Figure 3. Memrise’s Screenshots: Planting Stage; a Teaching Flashcard; Use of Mems

Users of Memrise have the option to mark words or phrases as difficult, which enables the app to detect areas of
struggle. Conversely, they can also choose to ignore familiar terms to avoid unnecessary testing. The learning
experience is gradual, in that it progresses from simple to complex, starting with individual words, advancing to
phrases, and culminating in sentences; and it is varied because it uses various media forms such as text, images,
audio, and videos.

Following the learning stage, the app moves on to testing, where users are immediately assessed on their acquired
knowledge. Tests may involve selecting the correct translation of a given word/phrase from multiple options or
matching audio clips to their corresponding words/phrases (see Figure 4). Furthermore, the app users may be
prompted to type what they hear—by putting into order the letters of the pronounced word—with hints available for
assistance in challenging moments. This multifaceted approach ensures a comprehensive learning and assessment
experience for Memrise users.
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Skip

Figure 4. Memrise’s Screenshots: the “Growing” Stage; Multiple Choice Exercises

The tests in Memrise can become increasingly challenging, requiring learners to arrange words in a sentence after
hearing a native speaker or even sorting letters within a word. Correct answers prompt pronunciation by a native
voice, whereas incorrect responses trigger sound and visual cues, guiding learners back to flashcards and mems for
further practice until proficiency is achieved. Upon completion, learners receive scores and recommendations for
review, with the opportunity to advance in rank based on progress.

Memrise settings allow customization of learning preferences, dictating the pace and content of sessions. Review
options include classic review (retaking the same exercises of the presentation stage), speed review (reviewing under
the pressure of time), difficult words, pronunciation, learning with locals, and listening skills, each designed to
reinforce learning through various activities. Although the Pro version offers additional features, including access to
all languages and courses, the app's content generally aligns with its marketing. We provide a more comprehensive
assessment in Section 5 of this article.

4.3 Duolingo
4.3.1 Duolingo Description

Duolingo offers a language learning website, a mobile app, and a digital language proficiency assessment exam,
aiming to provide free and enjoyable language education to anyone with internet access. Released on May 29, 2023,
Duolingo ranks as the most downloaded language app globally and boasts a user base exceeding 300 million, owing
to its interactive interface, frequent updates, and accessibility across multiple devices. The app offers 40 languages,
expanding its range continuously through community contributions. Although it operates on a freemium model,
offering free access alongside premium services, Duolingo emphasizes fun, free, and accessible language education,
enabling learners to practice the language while progressing through bite-sized lessons and tracking progress. Praised
by media outlets and users alike, it is heralded as a revolutionary approach to language learning.

4.3.2 Duolingo Content

Duolingo simplifies learning by organizing courses into various topics and grammatical subjects, allowing users to
interpret text and audio while offering flexibility in answering activities, including typing, speaking, and selecting
answers. Its user-friendly interface enables easy initiation, offering bite-sized lessons akin to playing a game.
Employing text, pictures, and audio, Duolingo associates translations with visuals and reinforces learning through
manual translation. Progression entails tackling increasingly challenging tasks, with the option to test out multiple
sections at once through adaptive testing.

Upon selecting Arabic as TL and English as L1, we were prompted to choose a learning motivation and then a daily
practice goal. After that, we took a placement test that adjusted difficulty based on our responses. The test involved
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translating written sentences and identifying spoken ones in either “Ordinary” or “Turtle” mode. Upon completion,
we earned “Gems”. Duolingo's structure comprises skills divided into levels and lessons, with learners progressing
through each level to unlock subsequent skills. Regular notifications encourage learners to achieve their daily goals
while revisiting previously learned skills is incentivized with experience points and “Hearts”, for practice (see Figure
5).

- 1 5
= — ® ™ 0 ®s
5 S
Descrip. 1
5
I- Alphabet 1
1
- - )
® ' °
~& el
1
) a2
Descrip. 2 .:
Level 1/5 - You're 20 XP away
Alphabet 3 H
Lesson 0/ 5 phale from your daily goal!
Lesson complete!
‘.: Combo bonus!
5
a A

* =y — @ -
*eddE e e d
Figure 5. Duolingo’s Screenshots: Lessons & Levels; “Practice” Message; “Daily Goal” Message

2 IN A ROW

- Ps D 4 [ ——
Translate this sentence Tap the pairs Tap what you hear
BYCNWE o)
Sam is a doctor ‘ ))
Jadi Byall =0
< Lo ] liibyaa  wiil
la lubb sala3 Jus el
Duo Rawad iy eoLadl
generous new oSl

CHECK

Figure 6. Duolingo’s Screenshots: Sample Exercises

In each lesson, learners encounter 10-15 exercises covering various categories, with a progress bar indicating
advancement. Correct answers move the bar forward, while mistakes prompt feedback and repetition until
completion. Duolingo allows users to revisit lessons at their convenience. Upgrading to Super Duolingo offers an ad-
free experience, unlimited “Hearts,” offline lesson saving, and enhanced features, with a 7-day free trial available.
The exercises include translation (from L1 to TL, and vice versa), word pairing (matching words from L1 and TL),
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and listening tasks (typing/tapping words, phrases, and sentences correctly), providing learners with effective
language skill practice (see Figure 6).

Duolingo provides diverse exercise types, including matching and speaking tasks, alongside its translation, pairing,
and listening exercises. Upon reaching daily goals, learners receive rewarding sounds and visuals, encouraging
continued engagement. The app sends push notifications to remind users to practice, often accompanied by
motivational messages. Duolingo intelligently recognizes typos and offers personalized exercises through the
“Dumbbell” feature, aiming to improve individual weaknesses. It is worth noting that although Duolingo provides a
productive experience for its users, the app analysis does not fully support the promotional claims made about the
app’s superiority.

Finally, in this section, we examined three language learning apps: Babbel, Memrise, and Duolingo. We commenced
with Babbel, a freemium app and one of Android's most downloaded applications. For the study, we opted for
English as our L1 and Spanish as our TL, documenting our Spanish learning journey with the app. Next, we explored
Memrise, another freemium app, recognized for its rapid growth. With Memrise, we selected Arabic as our L1 and
French as our TL, using its flashcards for learning. Finally, we tested Duolingo, renowned as the most popular
language app. For Duolingo, we chose English as our L1 and Arabic as our TL, engaging in game-based learning
through its user-friendly interface. In summary, the analysis of the three apps yielded divergent results, highlighting
the necessity for Section 5 to provide a more objective assessment.

5. Evaluation

In this section, we compare and contrast the features of the three apps: Babbel, Memrise, and Duolingo. We use the
previously outlined app evaluation rubric, segmented into three categories: app design (AD), app content (AC), and
app pedagogy (AP). We further subdivide each of the four criteria of evaluation within these categories into two
descriptors to provide a clear and measurable assessment. Finally, we employ a numerical rating system ranging
from 0 (low) to 2 (high) to enhance the validity and reliability of the evaluation rubric and the results obtained.

5.1 App Design

Design is key in adopting apps (Deka et al., 2016). In AD, two key components are central: user interface (UI) and
user experience (UX). The Ul includes features like navigation, offline work, stability, and support, whereas UX
pertains to aspects such as price, registration, advertising, and media. Through the study of various app evaluation
rubrics and interactions with the selected apps, four common design features emerged: multimedia integration,
offline functionality, in-app advertising, and app support, with the latter being a later addition to the list. These
elements are prevalent themes in the reviewed literature (Martin-Monje et al., 2014; Schrock, 2013; Vincent, 2012;
Walker, 2011) and significantly influence users' app preferences and experiences.

5.1.1 Multimedia

All three apps analyzed in this subsection employ multimedia elements, albeit to varying degrees, in their lessons and
activities. The utilization of images, audio, and video is crucial because it enhances user engagement and caters to
diverse learning styles (Beach & O’Brien, 2015; O’Brien & Voss, 2011), aligning with the multiple intelligence
theory. Whereas Babbel and Duolingo primarily rely on images, audio, and text, Memrise stands out by
incorporating video clips into its teaching approach, aligning with the need for apps to intentionally integrate
multimedia elements (Mayer, 2014; Schwebs, 2014). Despite minor technical issues like the microphone problem in
Duolingo, all apps maintain a user-friendly interface and effective use of multimedia, earning them a rating of 1 out
of 2 points, with an extra point for Memrise for its exclusive and meaningful use of videos.

5.1.2 Offline Mode

The inquiry here pertains to whether the language learning app requires an internet connection to function optimally.
While acknowledging that full offline functionality may not be feasible, partial offline access can significantly
enhance UX, promoting flexibility (Kim et al., 2013; Miangah & Nezarat, 2012). All three apps examined in this
study offer some offline capabilities, with Babbel and Memrise being particularly robust in this aspect, allowing
users to download courses and access various features offline, including progress tracking. However, Duolingo falls
short in comparison, offering only limited offline lessons and lacking certain features such as progress tracking and
quizzes, which may push learners to raise the affective filter (Krashen, 1989). As a result, Babbel and Memrise
receive a score of 2 out of 2 for their offline functionality while Duolingo receives 1 out of 2, based on our
interaction with the apps.
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5.1.3 In-App Advertising

In this subsection, we discuss two key inquiries: whether the app is paid or free, and if it includes distracting pop-up
ads. These questions are pivotal because users prioritize pricing when selecting apps, expecting value commensurate
with cost. App developers justify in-app ads as necessary for business sustainability (Sweeny & Moore, 2012), yet
their timing and frequency can impact UX negatively (Chik, 2014). Babbel operates on a freemium model, offering
one free lesson before requiring a monthly fee. Memrise offers limited free content, with full access through a paid
subscription. Conversely, Duolingo is entirely free, with an optional ad-free premium version. Concerning pop-up
ads, Duolingo is the most “ad-afflicted” of the three apps, Memrise includes fewer ads (but keeps encouraging
upgrading to its Pro version), and Babbel remains ad-free. Considering both pricing and ad presence, all apps receive
a score of 1 out of 2.

5.1.4 App Support

In this subsection, we address whether the three apps offer an active help section, crucial for ensuring positive UX
and avoiding unwelcome high attrition rates (Berns et al., 2015; Nifio, 2015). All three apps—Babbel, Memrise, and
Duolingo—provide various support options, including online help centers, community forums, and email assistance.
Babbel offers multiple avenues for support, while Memrise and Duolingo provide online resources and in-app
support. Babbel appears to be the most responsive to user feedback, whilst Memrise and Duolingo also address user
inquiries but may lack in providing personalized responses. In addition, all three apps regularly update based on user
requests, earning them a full score of 2 out of 2 for app support.

Table 2. Evaluation of Language Learning Apps: App Design

Category Criteria Babbel Memrise  Duolingo
5.1.1 Multimedia: the app (i) utilizes different forms of | ) |
multimedia; (ii) in a didactic and meaningful way.

5.1.2 Offline mode: the app (i) functions online and offline; and ) 5 |
5.1 App (ii) offers learning materials for download.
Design 5.1.3 In-app advertising: the app (i) is generous with free | | |
content; and (ii) does not contain recurring disturbing ads.
5.1.4. App support: the app provides (i) various channels for ) ) )

support; as well as (ii) instant and personalized responses.

In this section, we evaluated four key AD features to assess the three language learning apps. These features include
multimedia integration, offline mode access, in-app advertising, and app support. The results of the evaluation
revealed that whereas some features are well-designed, others require improvement. Memrise stands out for its
diverse multimedia integration and full offline access, along with strong app support. Conversely, Babbel and
Duolingo have limited multimedia and offline access, with Duolingo plagued by recurring ads. Both Babbel and
Memrise also offer limited free courses while Duolingo is highly generous with its free features. Overall, Memrise
earns the highest score of 7 out of 8 for its well-designed features among the language learning apps assessed.

5.2 App Content

In the context of language learning apps, content revolves around the TL and the skills the app aims to impart to the
learner. Through our review of relevant literature (Kim & Kwon, 2012; Liang, 2018; Rosell-Aguilar, 2017) and
hands-on experience with the studied apps, we have identified four key content features for effective language
learning: clear learning objectives outlining expected outcomes; comprehensive learning content covering relevant
notions and skills; diverse learning activities including teaching, practice, and assessment materials; and explicit
targeting of language skills and aspects. These elements serve as central pillars for designing robust and impactful
language learning experiences within mobile apps.

5.2.1 Learning Objectives

In this subsection, we evaluate the clarity and measurability of learning objectives set by app designers for their
courses or lessons within Babbel, Memrise, and Duolingo. Clear and measurable objectives are crucial for guiding
learners and ensuring meaningful progress. Babbel's claim of users being able to speak a language after 3 weeks
aligns with its well-defined learning objectives associated with each course, earning the app a score of 2 out of 2.
Memrise, with its focus on joyful and scientific learning, effectively integrates measurable objectives into its
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vocabulary-building approach and additional features like learning with locals, garnering another 2 out of 2.
Duolingo, known for its claim of offering education equivalent to a university semester, provides clear objectives
visible on each lesson's main page, contributing to its free and fun learning experience and winning the app a
commendable score of 2 out of 2 as well. Overall, all three apps demonstrate strong alignment between their stated
objectives and the learning experiences they offer, enabling the learners to safely embark on a stress-free learning
journey (Krashen, 1989).

5.2.2 Learning Content

The second standard in the AC category centers on learning content, assessed through indicators of accuracy, variety,
and structuredness. This standard aims to ensure that the app's content is error-free, diverse, and logically organized
to facilitate learning and shun demotivation and disinterest (Krashen, 1989). The comparison among Babbel,
Memrise, and Duolingo reveals that all three apps offer accurate content overall, although Duolingo occasionally
mispronounces Arabic terms. In terms of richness, whereas Babbel has a relatively limited language selection,
Memrise and Duolingo provide a wide variety of courses and lessons, enhancing content richness and diversity.
However, when considering structuredness, Babbel excels with well-structured lessons building upon previous
content, earning it 2 points. In contrast, Duolingo's lessons lack logical order, featuring nonsensical sentences, and
Memrise's approach lacks a strong structured foundation, allowing learners to skip around the syllabus, resulting in
both apps receiving 1 point out of 2 for this criterion of learning content.

5.2.3 Learning Activities

In this evaluation, we pose two crucial questions: whether the app includes the main types of activities—
presentation, practice, and testing (PPT)—and if the exercises are adequately challenging, varied, and dosed to
maintain learner engagement and effectively measure learning outcomes. The significance lies in ensuring that
learning follows a structured sequence and that exercises remain stimulating to prevent learner boredom and
frustration. While analyzing Babbel, Memrise, and Duolingo, it becomes apparent that Duolingo deviates from the
PPT sequence, focusing solely on quizzes, potentially leaving learners frustrated due to a lack of explanations.
Conversely, Babbel and Memrise follow a quiz/review format, providing material followed by immediate testing,
placing learners at risk of language abnormalities. Regarding exercise diversity and interest, Babbel offers a variety
of exercises including speech recognition and translation, while Memrise features typing, translation, sentence
reordering, and jumbled word exercises. Duolingo provides a range of exercises as well (Liang, 2018), but its
pronunciation exercises are lacking, spelling tasks are tedious, and reliance on the learner's native language is
excessive, earning it 1 point compared to 2 points for the other two apps.

5.2.4 Targeted Skills

Research on the language skills targeted by language learning apps is often neglected (Ganapathy et al., 2016; Steel,
2012). Although individuals usually develop listening, speaking, reading, and writing skills when learning a
language, it is uncommon for a single app to cover all these skills (Hsu, 2013; Nami, 2020). Hence, the evaluation
centers on how effectively and contextually the apps teach their prioritized skills. Despite differing categorizations—
Babbel as a four-skill app, Memrise as a vocabulary app, and Duolingo as a grammar app—the analysis reveals more
similarities than differences among them. All three apps cover basic listening, speaking, reading, and writing,
alongside vocabulary, pronunciation, and basic grammar, albeit with variations in emphasis. Notable distinctions
include Babbel's focus on conversational learning, Memrise's emphasis on memory-based learning, and Duolingo's
reliance on translation-based learning. Moreover, whereas Babbel and Duolingo offer explicit grammar instruction,
Memrise teaches implicit grammar, expecting learners to deduce rules independently. Each app also approaches
vocabulary acquisition differently, with Babbel and Memrise targeting vocabulary explicitly, whereas Duolingo
introduces a wide range of words, sometimes without adequate context or practicality. Regarding pronunciation,
Babbel and Duolingo users are likely to develop this skill faster due to extensive listening exercises, whereas
Memrise users benefit from interactive dialogues for speaking practice. Given their focus on micro rather than macro
language skills, all three apps receive a half score in this evaluation criterion.

In this section, the evaluation of the three studied apps revealed a mix of strengths and weaknesses across these
features akin to the app design analysis. Notably, the apps excel in clear and realistic learning goals, well-structured
content in Babbel, and logically sequenced and diversified learning activities in both Babbel and Memrise.
Conversely, areas needing improvement include Duolingo's flawed Arabic pronunciation, as well as the unstructured
content in Memrise and Duolingo. Additional concerns include the lack of depth in targeted language skills across all
three apps, along with issues such as the repetitive nature and lack of depth in some of Duolingo's exercises. With a
score of 7 out of 8, Babbel emerges as the most well-developed language learning app in terms of content, in our
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assessment.

Table 3. Evaluation of Language Learning Apps: App Content

Category Criteria Babbel Memrise Duolingo
5.2.1 Learning objectives: these (i) are clear and aligned with the ) )
course items; (ii) are achievable and measurable.

5.2.2 Learning content: the learning content (i) is rich and ) 1 |
5.2 App accurate; (ii) is logically built and structured.
Content 5.2.3 Learning activities: these (i) align with the Present- ) ) |
Practice-Test (PPT) model; (ii) are varied and interesting.
5.2.4 Targeted skills: the app (i) effectively teaches their targeted | | |

skills; (i) meaningfully integrates the other skills.

5.3 App Pedagogy

Pedagogy means the art, science, and craft of teaching (Shah and Campus, 2021). Pedagogy is distinct from content
because it pertains to the methodology of teaching. An effective pedagogy empowers learners to be active,
autonomous, and responsible for their learning, stressing learner-centered, customized, game-based, error-based, and
interactive approaches. These principles are crucial for any language learning app aiming to deliver satisfactory
learning outcomes and thrive in the competitive app market. Drawing from the literature review and app interactions,
we identified key pedagogical features essential for educational efficacy and user engagement. These include
customization, gamification, scaffolding, and interaction, adapted from Liang's study (2018) for evaluating the three
apps in this research.

5.3.1 Customization

For language learning apps designed for self-study, integrating customization or personalized features is crucial to
cater to learners with varying abilities and provide them with comprehensible input tailored to their individual needs
and interests (Krashen, 1989; Kukulska-Hulme & Traxler, 2007). We evaluate this standard of customization based
on two indicators: (i) inclusion of placement tests; and (ii) ease of access to different difficulty levels. Babbel
employs self-assessment or a brief placement quiz for learners to gauge their proficiency level, whereas Duolingo
utilizes adaptive testing but with limitations in test duration and question depth. Conversely, Memrise lacks
placement tests, hindering users' ability to assess their proficiency level. In terms of offering difficulty levels,
Memrise stands out with customizable learning paths, adaptive testing, and mem customization features, albeit some
are restricted to premium users. Babbel provides personalized review sessions but primarily on desktop, whereas
Duolingo offers a single level of difficulty that progresses gradually, supplemented by personalized weak word
practice and adaptable question sets. Duolingo's robust customization options and learner-centric design earn it a full
score of 2, while Babbel and Memrise receive 1 point each for their partial customization features.

5.3.2 Gamification

Gamification, leveraging game elements in nongame contexts to enhance engagement and motivation, is a prominent
strategy in educational AD (Dominguez et al., 2013; Hamari et al., 2014). In this evaluation, we focus on whether the
three apps integrate gamified features into their platforms and if these features effectively motivate users or prove
distracting and frustrating. Babbel emerges as the least gamified, lacking many typical game-like elements. In
contrast, Memrise adopts a memory game format, engaging users in a space-themed journey where they earn points
for correct answers, maintain daily streaks, and compete with fellow learners through rankings and achievements.
Duolingo similarly gamifies learning with an immersive interface reminiscent of a mobile game, offering rewards
like gems and experience points, albeit with a controversial health bar system penalizing mistakes. Whereas both
Memrise and Duolingo effectively engage users with their gamified modes, Babbel falls short in this aspect,
warranting a 2/2 score for Memrise and Duolingo, while Babbel receives a lower score due to its limited
gamification features.

5.3.3 Scaffolding

Instructional scaffolding includes various forms of assistance, which are gradually withdrawn as learners gain
autonomy. In the analysis of the three language learning apps regarding scaffolding, we aim to ascertain if learners
can track progress, if activities scaffold difficulty, and if instant feedback—the guarantor of productivity (Forsythe,
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2013; Smith & Higgins, 2006)—is provided. Babbel allows learners to monitor their course progression on the home
screen, whereas Memrise visualizes progress through plant growth symbols, and Duolingo offers a progress bar
indicating level and points. Regarding activity difficulty progression, all three apps exhibit scaffolding to varying
degrees: Babbel explains grammar rules and starts with basic conversational phrases, Memrise utilizes a spaced
repetition algorithm and mems for vocabulary retention, and Duolingo gradually introduces complex sentences
sequentially. Although all apps provide feedback primarily through visual cues and sound effects, only Babbel offers
explanations for incorrect choices, albeit inconsistently. Besides, Duolingo allows users to revisit the weakest words
for revision, whereas both Babbel and Memrise provide various review options for progression. Therefore, due to the
absence of detailed feedback like Babbel's, Memrise and Duolingo receive half the points.

5.3.4 Interaction

In this subsection, we tackle the interaction of app users not only with the app developers and the TL but also with
the target culture and other users of the same app. Drawing on the principles of communicative language teaching
(CLT) and the works of some scholars, which emphasize interaction as the key to language acquisition (Howatt,
1984; Hymes, 1972; Long, 1996), we assess whether the three language learning apps integrate these sociocultural
features. Babbel and Memrise demonstrate adherence to CLT principles by immersing users in real-life
conversations and favoring everyday conversational skills, respectively, whereas Duolingo falls short in providing
relevant cultural context and occasionally presents sentences that are not practical in natural speech. Regarding the
social aspect, Memrise stands out with its communal exchange of information and leaderboard to foster competition
among learners, whereas Babbel lacks social interaction features. Although Duolingo promotes a sense of
community through leaderboards and language clubs, the overall social interaction in all three apps remains
primarily individualistic rather than collaborative, resulting in a score of 1 out of 2 for each of the three apps for their
failure to integrate collaboration as a crucial element of interaction.

Table 4. Evaluation of Language Learning Apps: App Pedagogy

Category Criteria Babbel Memrise Duolingo

5.3.1 Customization: the app offers (i) placement tests; and (ii)
case of access to different difficulty levels. ! ! 2
5.3.2 Gamification: (i) the app utilizes gamified features; (ii) these | ) )

5.3 App have a pedagogical added value for the app users.

pedagogy  5.3.3 Scaffolding: app users (i) can monitor their learning; (ii) are ) 1 |
scaffolded and offered instant and detailed feedback.
5.3.4 Interaction: the app (i) targets culture; and (ii) facilitates 1 1 1

collaboration between the app users.

In the AP section, we discussed four key pedagogical features present in the three selected apps, serving as
evaluation criteria: customization, gamification, scaffolding, and interaction. The evaluation highlighted both
effective features and areas needing enhancement. Notable strengths include Duolingo's comprehensive
customization options, engaging gamification in Duolingo and Memrise, and Babbel's scaffolding approach
providing detailed feedback and support. However, areas for enhancement include limited customization in Babbel
and Memrise, minimal gamification in Babbel, inadequate feedback mechanisms in Memrise and Duolingo, lack of
cultural context in Duolingo, and limited social interaction in Babbel and Memrise. With a score of 6 out of 8 points,
Duolingo emerges as the most pedagogically productive app among the three.

6. Conclusion

Analysis results from the three language learning apps—Babbel, Memrise, and Duolingo—highlight both similarities
and distinctions among them. Although all three apps offer multiple languages to study, cater to learners of varying
proficiency levels, and provide concise language instruction, they diverge in their primary emphasis—Babbel
focuses on all language skills, Memrise emphasizes vocabulary, and Duolingo centers on grammar, albeit with some
overlap among them. We also discovered that there is inconsistency between an app's content and its description by
the owner and that the free versions of these apps may not provide a comprehensive basis for objective evaluation of
their performance and value.

Similarly, evaluation results indicate that Memrise exhibits strong design, Babbel excels in content, and Duolingo
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stands out for its pedagogical effectiveness. Further, although the three language learning apps display several
performant features such as offline functionality, support, learning objectives, activities, and gamification, there are
areas requiring improvement, including multimedia integration, scaffolding, and interaction, as well as aspects that
necessitate reconsideration such as in-app advertising and targeted language skills. These findings underscore the
complexity of evaluating language learning apps and the need for a nuanced understanding of their various features
and functionalities.

Despite this study revealing interesting findings, it faces several limitations that need to be addressed. First, the rapid
evolution of AC, observed during a revisit 2 months post-data collection, poses a challenge to evaluation accuracy.
Second, the focus exclusively on free and freemium apps overlooks the potential features of paid counterparts. Third,
the study's narrow selection of three apps limits generalizability. Fourth, the absence of participant input hampers
replicability and overlooks user perspectives. Finally, reliance on a single researcher's rubric introduces potential bias,
suggesting the need for multi-examiner triangulation. These constraints highlight the intricacies of app evaluation
and highlight the necessity of addressing methodological limitations in future studies.

This study offers valuable insights for both app designers and educators interested in language learning app
development. First, teacher training courses and programs might consider emphasizing the educational benefits of
language learning apps to pre-service teachers. Moreover, the developed rubric can aid learners in selecting high-
quality language learning apps, serving as a reliable reference for app users seeking suitable language learning tools.
In addition, we identified avenues for future research, suggesting the need for diachronic studies to address app
updates, exploration of paid app effectiveness, broader sample sizes for improved representativeness, and inclusion
of user perspectives to enhance objectivity. These recommendations offer valuable directions for advancing the field
of MALL and ensuring the validity of app evaluation frameworks.
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