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Abstract

Vocabulary knowledge is widely regarded as one of the strongest foundations of second and
foreign language proficiency, yet the number of words a learner must master, and the amount of repeated,
meaningful exposure this requires, exceeds what classroom instruction alone can realistically provide.
Digital platforms, including mobile applications, flashcard and spaced-repetition systems, gamified
learning environments, online video and social media, and more recently conversational artificial
intelligence, have therefore become central sites of informal and semi-formal vocabulary learning. This
paper examines how vocabulary is acquired through such platforms by synthesizing published research in
second language vocabulary studies and computer-assisted and mobile-assisted language learning (CALL
and MALL), and by reading this research against the theoretical frameworks of Krashen's input
hypothesis, Paivio's dual coding theory, Mayer's cognitive theory of multimedia learning, and Hulstijn and
Laufer's involvement load hypothesis. Employing a qualitative, interpretive methodology of thematic
synthesis, the paper identifies four recurring mechanisms through which digital platforms support
vocabulary acquisition: the delivery of repeated and spaced encounters with target words; the multimodal
presentation of meaning through text, image, audio, and video; the use of gamification and feedback to
sustain motivation and practice; and the provision of authentic, learner-controlled input outside the
classroom. The paper also identifies persistent limitations, including a tendency toward shallow,
recognition-based knowledge, uneven transfer to productive use, and dependence on learner autonomy. It
argues that digital platforms are best understood not as replacements for instruction but as engines of
repetition and exposure whose effectiveness depends on task design and on the depth of learner
engagement they elicit.

Keywords: vocabulary acquisition; digital platforms; mobile-assisted language learning; spaced
repetition; gamification; multimedia learning; informal language learning

1. Introduction

Few areas of second language learning have been transformed as visibly by digital technology as
vocabulary. Learners who once relied on printed word lists, bilingual dictionaries, and the limited input
of a textbook now carry, on their phones, flashcard systems that schedule their own revision, applications
that turn word learning into a game, dictionaries that pronounce, illustrate, and exemplify every entry, and
an effectively unlimited supply of authentic video, text, and conversation in the target language. This shift
matters because vocabulary is not a peripheral component of language competence. Nation's (2006)
estimates suggest that learners need knowledge of roughly eight to nine thousand word families to read
novels and newspapers with adequate comprehension, and around six to seven thousand to follow informal
spoken English, figures that no classroom syllabus can cover through direct teaching alone. Incidental
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learning, deliberate study, and a great deal of repetition outside the classroom are therefore unavoidable,
and it is precisely in this outside space that digital platforms have become most influential.

The growth of these platforms has, however, outpaced careful understanding of what they actually
do for learners. Popular discussion tends to oscillate between enthusiasm, in which an application's streak
counter or points system is taken as evidence of learning, and scepticism, in which any technology-
mediated study is dismissed as superficial. Research in vocabulary studies offers a more differentiated
picture. Schmitt (2008) argues that vocabulary learning depends on sufficient engagement with words, on
repeated exposure, and on a combination of intentional and incidental approaches, while Hulstijn and
Laufer (2001) show that the depth of processing demanded by a task strongly shapes retention. Studies in
mobile-assisted language learning, summarized in meta-analytic work by Sung, Chang, and Yang (2015)
and in the review by Burston (2015), suggest that technology-supported learning is frequently beneficial,
although the quality and design of the underlying studies vary considerably. What remains less well
articulated is how these separate findings combine to explain vocabulary acquisition on digital platforms
as a whole.

This paper therefore examines vocabulary acquisition through digital platforms as a set of
identifiable learning mechanisms rather than as a single technological phenomenon. The paper asks three
central questions. First, through what mechanisms do digital platforms support the acquisition of new
vocabulary, and how do these mechanisms relate to established theories of language and multimedia
learning? Second, what kinds of vocabulary knowledge, receptive or productive, shallow or deep, do
platform-based activities appear most and least likely to develop? Third, what conditions, relating to task
design, learner autonomy, and integration with formal instruction, determine whether platform use leads
to durable learning? In addressing these questions, the paper aims to offer teachers, learners, and platform
designers a principled account of what digital vocabulary learning can and cannot be expected to achieve.

2. Materials and Methodology

2.1 Primary Materials

The primary materials for this study are the principal categories of digital platform through which
learners encounter and practise vocabulary, together with the published research that has examined them.
Four categories were selected to represent the range of platforms in current use: first, mobile language-
learning applications such as Duolingo and Memrise, which combine short practice items with game-like
progression; second, flashcard and spaced-repetition systems such as Anki and Quizlet, which allow
learners to create, share, and schedule the revision of word sets; third, gamified and quiz-based classroom
platforms such as Kahoot, which use competition and immediate feedback; and fourth, open and informal
online environments, including subtitled video, social media, online games, and conversational artificial
intelligence tools, in which vocabulary is met as a by-product of other activity. These categories were
chosen because each embodies a distinct pedagogical logic, ranging from deliberate study to incidental
exposure.

2.2 Secondary Materials

Secondary materials draw on both the empirical literature on vocabulary learning with technology
and the broader theoretical literature on how words are learned. Sources on vocabulary include Nation's
Learning Vocabulary in Another Language (2001), Schmitt's (2008) review of instructed second language
vocabulary learning, Webb's (2007) study of the effects of repetition, and Cepeda et al.'s (2006) review of
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distributed practice. Sources on technology-enhanced learning include Chapelle's (2001) framework for
evaluating computer applications in language learning, Godwin-Jones's (2011) survey of mobile
applications, Stockwell's (2010) study of platform effects in mobile vocabulary activities, Loewen et al.'s
(2019) case study of Duolingo, and the meta-analyses of Sung, Chang, and Yang (2015) and Burston
(2015). These are read alongside the theoretical frameworks of Krashen (1985), Paivio (1986), Mayer
(2009), and Hulstijn and Laufer (2001), and alongside Deterding et al.'s (2011) definition of gamification
and Dehghanzadeh et al.'s (2021) review of gamification in second language learning, which together
supply a vocabulary for analyzing exposure, representation, processing depth, and motivation.

2.3 Methodology

This study adopts a qualitative methodology combining a structured review of published research
with thematic synthesis informed by language-learning theory. The literature on each platform category
was read for its account of how vocabulary is presented, practised, and retained, and recurring concerns
were grouped into four mechanisms: repetition and spacing; multimodal presentation of meaning;
gamification, feedback, and motivation; and authentic, learner-controlled input. The analysis in Section 3
proceeds thematically across platform categories rather than platform by platform, in order to show how
the same mechanism operates, and sometimes fails, in different environments. The study is interpretive
rather than quantitative: it does not report new experimental data, its claims rest on representative findings
from the published literature rather than on exhaustive enumeration, and findings from individual studies
are treated cautiously given the small samples, short durations, and novelty effects that characterize much
research in this field.

3. Observations / Results

3.1 Repetition and Spacing as the Core Engine

A consistent pattern across digital platforms is that their most reliable contribution to vocabulary
learning is the systematic delivery of repeated encounters with target words. Research has long shown that
a single meeting with a word rarely produces durable knowledge; Webb (2007) found that vocabulary
knowledge across several aspects, including meaning, form, and use, generally increased with the number
of encounters. Digital systems are uniquely well suited to supplying such repetition. Flashcard and spaced-
repetition tools such as Anki and Quizlet schedule revision at expanding intervals, which accords with the
large body of evidence, synthesized by Cepeda et al. (2006), that distributing practice over time produces
better long-term retention than massing it into a single session. Mobile applications achieve a similar effect
in a less explicit form, by cycling previously studied words back into later lessons and by encouraging
daily short sessions, an arrangement that Godwin-Jones (2011) identifies as one of the natural affordances
of the mobile device. The practical consequence is that platforms automate a scheduling task that learners
rarely perform well on their own, and in doing so convert intention into habit.

3.2 Multimodal Presentation of Meaning

A second recurring pattern is the use of multiple modes, text, image, audio, animation, and video,
to present and connect word form and meaning. Paivio's (1986) dual coding theory holds that information
encoded both verbally and visually is more richly represented in memory, and Mayer's (2009) cognitive
theory of multimedia learning similarly argues that well-designed combinations of words and pictures
support deeper learning than words alone. Platforms realize this principle in several ways: applications
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pair vocabulary items with illustrations and recorded pronunciation; flashcard tools allow learners to attach
images and audio to their own cards; and online dictionaries and subtitled video supply words in contexts
that disclose meaning through visual and situational cues. Stockwell's (2010) study of vocabulary activities
on mobile phones and personal computers is a useful reminder, however, that the platform itself does not
straightforwardly determine outcomes; learners' behaviour and the design of the task matter at least as
much as the device on which the activity appears.

3.3 Gamification, Feedback, and Motivation

Gamification, defined by Deterding et al. (2011) as the use of game design elements in non-game
contexts, is among the most conspicuous features of contemporary vocabulary platforms. Points, levels,
streaks, leaderboards, and immediate corrective feedback are intended to sustain the regular practice on
which repetition depends. Dehghanzadeh et al.'s (2021) systematic review reports that gamified
environments for second language learning are often associated with improved engagement and
motivation, while also noting recurrent concerns about novelty effects, uneven study quality, and the
possibility that learners pursue game rewards rather than learning goals. Loewen et al.'s (2019) case study
of learners using Duolingo illustrates this ambivalence: participants found the application convenient and
engaging, yet its emphasis on short, sentence-level exercises offered limited support for the kind of
communicative use that learners ultimately sought. Gamification thus appears to be most effective as a
mechanism for sustaining participation, and less clearly effective as a mechanism for deepening
knowledge.

3.4 Authentic Input and Learner Autonomy in Open Environments

The fourth pattern concerns informal and open digital environments, in which vocabulary is met
not through designed exercises but through authentic input: subtitled films and series, online videos, social
media, gaming communities, and, increasingly, conversations with artificial intelligence systems. These
environments reflect Krashen's (1985) argument that acquisition depends on abundant comprehensible
input, and they offer learners an unprecedented volume of target-language material chosen according to
personal interest. Yet they place heavy demands on learner autonomy. Without guidance, learners may
encounter words too infrequently to consolidate them, may lack the lexical coverage needed to understand
the input at all, or may meet words in forms that are not subsequently studied or used. Open platforms
therefore appear to be strongest as sources of exposure and motivation and weakest as systems of
deliberate consolidation, a division of labour that points toward the complementary use of designed and
authentic platforms.

4. Discussion and Critical Analysis

4.1 Platforms as Engines of Exposure and Repetition

The patterns identified in Section 3 support the central argument of this paper, that digital platforms
contribute to vocabulary acquisition primarily by multiplying and organizing exposure rather than by
introducing fundamentally new ways of learning words. The principles on which effective vocabulary
learning depends, repeated encounters, spaced practice, meaningful representation, and sustained
motivation, are long established in the research literature; what digital platforms add is scale, convenience,
and automation. This interpretation is consistent with the broadly positive but moderate effects reported
in meta-analytic work on mobile learning (Sung et al., 2015), and with Burston's (2015) observation that
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positive outcomes in mobile-assisted language learning have been reported across many projects even as
methodological weaknesses limit the strength of the conclusions that can be drawn. Platforms should
accordingly be evaluated less by the novelty of their interfaces than by the extent to which they instantiate
sound principles of vocabulary learning, a position that echoes Chapelle's (2001) insistence that language-
learning technology be judged against criteria derived from second language acquisition research.

4.2 Depth of Processing and the Problem of Shallow Knowledge

Read alongside Hulstijn and Laufer's (2001) involvement load hypothesis, which proposes that
vocabulary retention increases with the need for a word, the effort of searching for its meaning, and the
evaluation of its fit in context, many platform activities appear to impose a low processing load. Matching
a word to a translation or selecting from a short list of options requires recognition rather than retrieval,
and the immediate availability of answers reduces the need for search and evaluation. This helps to explain
a frequently observed asymmetry: platform-based practice appears well suited to building receptive, form-
meaning knowledge, but less reliably produces the productive, contextually flexible knowledge needed
for speaking and writing. This caution does not negate the value of recognition-based practice, which is
an efficient way to build the large initial stock of words that Nation (2006) suggests learners require. It
does, however, complicate any claim that completing daily lessons is equivalent to acquiring usable
vocabulary, and it suggests that platform designers should build in more generative tasks, such as sentence
production, retrieval without cues, and use of words in communicative exchange.

4.3 The Ambivalence of Learner Autonomy

A significant point of debate concerns whether the autonomy that digital platforms grant learners
should be read as an empowering feature or as a source of inequality in outcomes. On one reading, the
ability to study anywhere, to select materials according to interest, and to control the pace of repetition
places learners at the centre of the learning process and extends vocabulary study into everyday life. On
another, the same autonomy presupposes learning strategies, self-discipline, and metalinguistic awareness
that many learners, particularly beginners and those with limited prior schooling, may not yet possess.
Evidence that engagement is often sustained by novelty and by game-like rewards (Dehghanzadeh et al.,
2021) further suggests that unguided use may decay over time. This paper suggests that the productive
response to this ambivalence is not to resolve it in favour of either reading but to recognize that platform
effectiveness is conditional: autonomy vyields benefits when learners are scaffolded by teachers, aligned
with curricular goals, and encouraged to reflect on their own progress.

4.4 Toward Blended and Principled Use

Considered together, the four mechanisms examined in this study suggest that the most promising
model of digital vocabulary learning is a blended one, in which designed platforms supply repetition,
spacing, and feedback; open environments supply authentic input and motivation; and classroom
instruction supplies depth, productive use, and guidance. In such an arrangement the teacher’s role shifts
from the principal source of lexical input to the designer and monitor of learners' vocabulary ecology,
selecting which platforms to use, helping learners connect platform study to productive tasks, and
assessing knowledge in ways that go beyond recognition. The implication for platform developers is
complementary: the strongest tools are likely to be those that combine scheduled retrieval, rich multimodal
context, and opportunities for learners to use new words, rather than those that optimize engagement
metrics alone.
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5. Conclusion

Digital platforms constitute a significant and still-evolving resource for vocabulary acquisition,
achieved not through any single technological innovation but through the convenient, scalable delivery of
conditions that vocabulary research has long identified as important. This study has identified four
recurring mechanisms through which these conditions are realized: the delivery of repeated and spaced
encounters with target words; the multimodal presentation of meaning; the use of gamification and
immediate feedback to sustain motivation; and the provision of authentic, learner-controlled input in open
online environments. Read against the theoretical frameworks of Krashen, Paivio, Mayer, and Hulstijn
and Laufer, platform-based learning emerges as a powerful engine of exposure and repetition whose
results depend on the depth of processing that tasks elicit and on the support learners receive. Its
characteristic limitations, a tendency toward shallow recognition knowledge, uneven transfer to productive
use, and dependence on learner autonomy, are best addressed through blended approaches that combine
platforms with guided instruction. Future research might extend this study through longitudinal and
delayed-post-test designs that examine the durability of platform-acquired vocabulary, through closer
comparative attention to emerging Al-based conversational tools, and through investigation of how
platform use varies across learners' ages, proficiency levels, and educational contexts.
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