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This article reports on a systematic review of research studies published from 2010
to 2021 on the use of apps for learning in the secondary English as a Second
Language (ESL) classroom. We extracted relevant information such as the studies’
country/region, research design, sample size, students’ age, apps’ names to conduct
a thematic analysis to associate the types of apps and their learning outcomes.
The findings suggest that quiz apps support vocabulary acquisition, puzzle apps
support vocabulary and grammar learning, platform apps support reading and
writing development, augmented reality apps support increased engagement, and
virtual reality apps support development of listening and speaking skills. The
factors involved in the effective use of apps for learning in the English classroom
include the use of quality apps to support the teacher’s pedagogy, the profile
and readiness of students to engage in digital learning, and the recognition that
a classroom ecology is needed for effective integration of digital resources for
teaching and learning.

1. Introduction

The increasing availability and prevalence of the use of apps for learning on
digital devices in the second language (L2) English classroom today invites
the question of their effectiveness. This emerging field of research has been
reported in the research literature, ranging from small-scale exploratory studies
(e.g., Lim & Toh, 2022; L.-H. Wong & Looi, 2010), to large-scale research
projects (e.g., Cheung & Slavin, 2012; Mifsud et al., 2013). We perform a
systematic review of the recent studies on apps for learning in the L2 English
classroom and identify the specific types of apps and their affordances for
various forms of language learning. Both the English as Second Language
(ESL) and English as Foreign (EFL) classroom studies are included to reflect
the focus on language learning for non-native speakers.

1.1. Research question, definition of apps, and rationale for study

Our systematic review is guided by the research question: Based on a systematic
review of international studies that explicitly reference apps for learning,
published in the last 12 years from 2010 to 2021, what are the typical learning
gains associated with each category of apps used in the L2 English classroom?

In our review, apps are theoretically defined along a continuum from those
that can foster learning through lower order thinking skills to others that can
promote higher order thinking skills. We define apps for learning as a broad
category of apps that can be sub-classified into (1) quiz apps, (2) puzzle apps,
(3) platform apps, (4) augmented reality apps, and (5) virtual reality apps
(Carrier etal., 2017; Perrotta et al., 2013). The desired learning outcomes in the
L2 English classroom, while recognised to be curriculum-specific, are broadly
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classified as related to English learning in the areas of vocabulary and grammar
learning, as well as reading, writing, speaking, and listening skills. The rationale
for our study is that there have been no up-to-date systematic reviews done
on apps for learning in the English classroom. Due to rapid developments
in technology, there is a need for teachers to understand the affordances of
emerging technologies and how they can be used in the English classroom.

2. Literature review

Macaro et al. (2012) conducted a systematic review of computer-assisted
language learning technologies in L2 teaching in the primary and secondary
English classrooms. They found that technology use can qualitatively change
students’ learning experiences and there is evidence that learners possessed
positive attitudes towards the use of technologies for language learning.
However, their systematic review was conducted on studies from the 1990s to
2010 and there has not been a recent review of apps for learning in the English
classroom. Gangaiamaran and Pasupathi (2017) discussed the different types
of apps for learning and their appropriateness for different levels of learning.
Apps useful to students in the primary L2 English classroom context are those
that focus on basic language skills, such as learning the letters of the alphabet,
learning the sound of words and its parts, and practising writing by tracing the
letters through games and flashcards. In the secondary L2 English classroom,
apps focus on grammar and compositions. Apps used in the tertiary contexts
tend to be those that provide access to authentic material such as live streams,
English songs, radio, and English news to develop listening skills. These apps
often have affordances such as social connectivity, gamified elements, and ofter
the user a certain degree of personalisation (Brand & Kinash, 2010).

We complement the findings from Gangaiamaran and Pasupathi (2017) by
examining more closely the types of apps used for learning in the secondary L2
English classroom. The choice to focus on the secondary L2 English classroom
was influenced by the higher availability of relevant studies on ESL/EFL in the
secondary school context, as well as the recognition that secondary school ESL/
EFL teachers are in a better position to implement the use of apps for learning
in the classroom (Vaish & Towndrow, 2010).

3. Methods

We performed a high-level review of the available, relevant information to
extract and analyse data to address a specific research question (Schaefer &
Myers, 2017). Our review was guided by the stages of research synthesis
(Cooper, 2016): (1) research question formulation, (2) selection of journals,
(3) definition of inclusion and exclusion criteria for studies, (4) definition
of apps’ categories for analysis, (5) specification of search terms, (6) data
extraction and coding, and (7) synthesis. Following the synthesis, the review
analysis of the results is reported, and discussion of the findings, trends, and
conclusions regarding the “Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)” statement (Moher et al., 2009) is conducted.
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3.1. Selection of journals

Relevant papers were selected from the list of top 20 journals using the Google
Scholar h5-Index for the category “Educational Technology”. These journals
include Computer Assisted Language Learning, Educational Technology
Research and Development, British Journal of Educational Technology,
Interactive Learning Environments, and Education and Information
Technologies. However, for a systematic review, it is not sufficient for us to focus
only on higher ranked academic journals as we may fail to cover important
pedagogical studies on the use of apps in the English classroom if we only
focus on them. Therefore, we also included other Q1 journals such as Teaching
English with Technology and English Language Teaching, as well as book
chapters, and grey literature such as conference papers and unpublished PhD
and Master theses in the systematic review (Paez, 2017).

3.2, Inclusion and exclusion criteria

The inclusion criteria that were used to guide the article selection process
included the following:

* Articles published between 2010 to 2021.
* Articles published in the English language.

* Articles reporting empirical studies published in journal papers,
conference papers, book chapters, and theses.

e Peer-reviewed articles.

* Articles focusing on the use of apps for learning in the ESL/EFL
classrooms.

* Learning outcomes reported include ESL/EFL learning.

* Studies describing applications of apps for learning in secondary and

high schools.

* Studies describing the app’s affordances that are relevant for the ESL/
EFL learning outcomes.

The exclusion criteria included the following:
* Articles that are theoretical in nature.
* The reported studies are conducted in the home context.
* Non-English language articles.

* Articles that reported on studies using non-app like display devices
such as interactive white boards and social networking websites.
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3.3. Search strategy

The search strategy included the manuscript selection process. Google Scholar
and education-related databases such as ProQuest, ERIC (Education
Resources Information Center), and ScienceDirect were searched using the
following search terms: “game-based curriculum”, “apps for learning”, and
“game-based learning”. These search terms were combined with AND and OR
Boolean operators and the minus sign for excluding specific terms to enable us
to focus the search and connect various pieces of information to find exactly

what we were looking for.

The search string used for Google Scholar was “(“game-based curriculum” OR
“game-based learning” OR “apps for learning” OR “educational software”)
AND (ESL OR EFL) AND (“secondary classroom” OR “secondary student”
OR “secondary school”) AND student -home -science”. The search string used
for ScienceDirect was “(“game-based curriculum” OR “game-based learning”
OR “apps for learning” OR “educational software” OR quiz* OR “puzzle
apps” OR “platform apps” OR “augmented reality apps” OR “virtual reality
apps”) AND (ESL OR EFL) AND (“secondary classroom” OR “secondary
student” OR “secondary school”) AND student -home -science”. The search
string used for ProQuest was “((learning N/4 (app? OR application?)) OR
(language N/4 (app? OR application?)) OR “educational software” OR
“game-based learning” OR quiz* OR “puzzle apps” OR “platform apps” OR
“augmented reality apps” OR “virtual reality apps”) AND (ESL OR EFL)
AND (“secondary classroom” OR “secondary student” OR “secondary
school”) AND (language OR linguistic OR vocab* OR literacy OR read* OR
spell* OR writ* OR listen* OR speak™ OR speech OR talk* OR narrative® OR

meta-linguistic)”.

The search string used for ERIC via EBSCO databases was “((learning N(4)
(app? OR application?)) OR (language N(4) (app? OR application?)) OR
“educational software” OR “game-based learning” OR quiz* OR “puzzle
apps” OR “platform apps” OR “augmented reality apps” OR “virtual reality
apps”) AND (ESL OR EFL) AND (“secondary classroom” OR “secondary
student” OR “secondary school”) AND (language OR linguistic OR vocab*
OR literacy OR read* OR spell* OR writ* OR listen* OR speak* OR speech
OR talk* OR narrative* OR meta-linguistic)”. The last search was conducted
on Dec 12, 2021. Two researchers read through the full texts of the papers
and selected the relevant papers based on the inclusion and exclusion criteria.

During the search cycle, 35 articles were gathered, and three articles (Cabrera et
al., 2018; Quiroz et al., 2021; Shaikh et al., 2021) were added after peer review.

We searched for articles which were written in English and appeared in peer-
reviewed scholarly journals, book chapters, conference papers, and theses
between January 2010 and December 2021. The search included 12 years
of studies for two reasons. First, increased digitalisation (Gustafsson, 2021;
Olofsson & Lindberg, 2021) has led to the adoption of new technologies into
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Descriptive Coding

Researcher generated the coding scheme from the literature review on digital games, mobile
games, and apps for learning in the classroom

Focused Coding

Researcher analysed the data (list of studies) using the coding scheme and refined it

Axial Coding

Researcher created concepts from the codes and provided the relationship between concepts
(Corbin & Strauss, 2008)

Process Ct:d-ing

Researcher searched for codes that repeat throughout the data

Topic Coding

Researcher generated topics from the codes

Analytical Coding

Researcher generated themes from the topics

Figure 1. Qualitative coding process for the study

the classroom for teaching and learning of the students (Annamalai, 2019;
Hmidani & Zareian, 2022; Polikovd & Klimovd, 2019). However, there has
not been a recent review conducted on relevant studies that examined the
apps’ affordances for language learning. Second, the COVID-19 pandemic has
accelerated the shift towards digital learning (Nilsberth et al., 2021; van der
Spoel et al., 2020). Therefore, it is crucial to enable teachers to understand how
apps can be used to promote language learning (Kaharuddin, 2020).

3.4. Data extraction and coding

After an agreement between the two researchers on the data extraction form,
the following data were extracted from the selected articles in the systematic

review and were coded. An example of the data extraction form used is shown
in Table 1.

A second coder checked the coding and a consensus was reached in cases of
disagreements in the coding. Figure 1 illustrates the coding process.

3.5. Syntbhesis of results

The heterogeneity of the selected studies in the systematic review did not
enable a standard quantitative synthesis (i.e., metanalysis) to be conducted.
Instead, the synthesis was narrative and a thematic analysis (Grant & Booth,
2009) was performed to extract large-scale patterns from the analysis of past
studies. The summary tables in Appendix 1 (accessed at https://tinyurl.com/
tewtapps) presented the synthesis results. During the synthesis process, the
studies’ results were critically discussed by the two researchers with the aim of
identifying descriptive categories (i.c., types of apps for learning), to which the
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Table 1. Example of the data extraction form used

Author/Year Country/region Research Sample Students’ App’s Desired learning outcome(s) Learning gains App’s affordances
design size age name
Cinar &Ari Turkey Pre-and 71 14to 16 Quizlet Support vocabulary learning and e Students’ vocabulary scores increased o Gamified
(2019) Post- years increase positive attitudes significantly after four weeks of elements
Test practice e Instant
e Students retained vocabulary words feedback
after four weeks of practice e “Drill-and-
e Positive attitudes practice”
learning
Montaner- Spain Pre- and 24 14to 15 Quizlet Vocabulary acquisition in e EFLvocabulary and writing improved o Gamified
Villalba Post- years foreign language learning significantly at post-test after using elements
(2019) Test Quizletfor ayear e Instant
feedback
e “Drill-and-
practice”
learning
Toy & Turkey Pre- and 200 13to 14 Quizlet Examine effects of using Quizlet e Students' vocabulary learning for word e Gamified
Buyukkarci Post- years on EFL learners’ vocabulary recognition, comprehension, and elements
(2019) Test, learning and perceptions reading skills increased after 8 weeks e Track progress
survey e Customisable

e “Drill-and-
practice”
learning
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results (i.e., learning outcomes) could be assigned based on evident similarity
(Munn et al., 2014). Uncertainties were resolved through a consensus-based
decision.

3.6. Demographic and methodological summary of the included
studies

Of the 38 articles, 13.2% were qualitative studies (n = 5), 26.3% were mixed
methods (n = 10), while 60.5% reported quantitative analyses (n = 23). Most
qualitative studies drew on interviews, analyses of students’ artifacts,
observations, and journals to present ethnographic or phenomenological case
studies. The mixed methods studies used a combination of pre- and post-tests
for assessing students’ language learning, surveys, interviews, and observations.
The quantitative studies included a mix of surveys and pre- and post-tests
to assess students’ language learning outcomes from using apps. Most of the
studies (n = 6) were from Taiwan. The remaining studies were from Turkey (n
= 5), Saudi Arabia (n = 3), Spain (n = 3), Colombia (n = 2), Indonesia (n = 2),
Iran (n = 2), Malaysia (n = 2), United States (n = 2), Belgium (n = 1), Chile
(n = 1), China (n = 1), Czech Republic (n = 1), Ecuador (n = 1), Germany (n
= 1), Japan (n = 1), Korea (n = 1), Malta (n = 1), Palestine (n = 1), and the
Netherlands (n = 1).

3.7. Quality of relevant studies

When the included article fulfilled all the inclusion criteria, we assessed it
as a high-quality article. When the included article fulfilled between four to
seven out of the eight inclusion criteria, we assessed it as a medium-quality
article. When the included article fulfilled between one to three out of the
eight inclusion criteria, we assessed it as a low-quality article. A total of 33
studies fulfilled all the inclusion criteria whereas five articles fulfilled seven out
of the eight inclusion criteria (see Appendix 1). Two of the articles, including
Cinar and Ar1(2019) and Montaner-Villalba (2019), did not explicitly describe
the apps’ affordances that are relevant for the ESL/EFL learning outcomes
and three articles, including Arman (2021), Cho (2021), and Kilecky (2016),
were not peer-reviewed. Therefore, there are 33 high-quality articles and five
medium-quality articles.

4. Findings
The thematic analysis was guided by the research question of the study, that s,

to identify the typical learning gains reported in relation to specific categories
of apps and discuss the affordances that typically characterised the types of

apps.
4.1. Quiz apps support vocabulary acquisition

Quiz apps are student response systems that teachers use to create simple
quizzes that students can take on their mobile devices. The quiz apps included
Quizlet, Quizizz, Kahoot, Duolingo, Socrative, and Words&Birds. Twelve
studies reported the use of quiz apps to promote language learning. In
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particular, most studies reported that quiz apps can support vocabulary
acquisition. A few studies also described learning gains in grammar learning
(Rahayu & Purnawarman, 2019), reading development (Mulder et al., 2021),
as well as improvement in students’ attitude, confidence, and reception
towards learning (Sercanoglu et al., 2021).

Eight studies (Cho, 2021; Cinar & Ar1, 2019; Dreyer, 2014; Guaqueta &
Castro-Garces, 2018; Ludwig, 2018; Montaner-Villalba, 2019; Quiroz et al,,
2021; Toy & Biytikkarci, 2019) reported that quiz apps provided positive
gains in vocabulary learning for students. For example, Toy and Biiyiikkarci
(2019) found that word recognition, comprehension, and reading for EFL
learners’ vocabulary learning improved after eight weeks of using the Quizlet
app. Cinar and Ar1 (2019) also reported that EFL students’ vocabulary scores
and vocabulary retention test scores increased after four weeks of practice using
the Quizlet app. Additionally, students’ attitudes towards the English course
became more positive after using the Quizlet app. Montaner-Villalba (2019)
observed that EFL students who used Quizlet improved their vocabulary and
writing in the post-test score after using Quizlet for an academic year. Cho
(2021) also found that the Quizlet group outperformed the traditional group
in vocabulary test scores after a treatment period of ten weeks and the students
indicated that they had positive perceptions of Quizlet in studying target
vocabulary.

Dreyer (2014) found that EFL students who used Quizlet over the course of 14
weeks scored higher in vocabulary and had less score variance than students in
the non-Quizlet group. Additionally, frequent vocabulary review using Quizlet
by the students several days before the test was found to improve their test
scores. Guaqueta and Castro-Garces (2018) also reported that EFL students
who used Duolingo and Kahoot over a six-month period had gained more
vocabulary. Quiroz et al. (2021) found that EFL students who used Kahoot
during two lessons a week for four weeks improved their English vocabulary
knowledge. Ludwig (2018) also observed that EFL students’ use of the
Socrative app during a period of two weeks had a positive impact on students’
overall vocabulary performance. However, it was noted that the multiple-
choice-exercises used in the app may have contributed to students guessing the
answers rather than remembering the correct translation of words.

Notwithstanding the positive reports, one study, Kélecky (2016), reported
that when EFL students studied vocabulary using Quizlet, decontextualisation
of word learning did not lead to vocabulary improvement. Nevertheless, he
observed that Quizlet was helpful in eliminating spelling mistakes and could
lead to better long-term retention when pictures were used for vocabulary
learning in a contextualised manner.

Other than vocabulary learning, one study (i.e., Mulder et al., 2021) found quiz
apps useful for students’ reading development. There was only one study (i.e.,
Rahayu & Purnawarman, 2019) which investigated grammar learning through
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quiz apps. Using a qualitative case study approach, Rahayu and Purnawarman
(2019) found that EFL students’ self-assessment using Quizizz improved their
grammar understanding by helping them to identify their strengths and
weaknesses when they reviewed the questions. However, they also observed
that the majority of students were often distracted by the question timer when
they intended to increase their rank in the gamified system by answering in a
very short time.

The affordances of quiz apps which support vocabulary learning could be
the gamified elements, such as a competitive leader board to track progress
and provide automated and timely feedback on learning, as well as allowing
for various customisation to personalise the digital play experience. Quiz apps
also encourage a “drill-and-practice” learning strategy that could be effective
for vocabulary acquisition. However, as noted by Kilecky (2016), such a
decontextualised approach could be less effective, unless the words are
introduced together with pictures and sentences in the game.

4.2. Puzzle apps support vocabulary and grammar learning

Puzzle apps are games that require problem-solving skills such as logic, pattern
recognition, sequence solving, spatial recognition, and word completion. The
puzzle apps included web-based mini games, interactive jigsaw puzzle, and card
design game.

Eight studies reported that puzzle apps brought about learning gains in
grammar and vocabulary learning. Mifsud et al. (2013) found both vocabulary
and grammar improvements for ESL students who used the ClueFinders
Reading Adventures app in their English lessons for a period of four weeks,
with each daily session lasting 40 minutes. Shokri and Abdolmanafi-Rokni
(2014) reported that EFL students’ vocabulary, in terms of spelling
performance, was enhanced after using the puzzle apps such as Hangman,
Spelling bee, Fast hand, and Concentration games. Learning outcomes from
using the apps indicated EFL students’ improved recall and retention of
spelling. Fariba et al. (2019) found that the digital game software SHAIEX,
an adaptive hypermedia system for the teaching of languages at early ages,
contributed to a significant effect on intermediate EFL learners’ vocabulary
learning.

Hao et al. (2019) found that middle school EFL students’ overall vocabulary
score increased after using the Detective ABC app for 40 minutes. They also
found that EFL students’ spelling, reading, and listening comprehension
improved and they acquired opportunities for repeated oral practice. Calvo-
Ferrer and Belda-Medina (2021) reported that ESL students who used new
L2 words in the context of the online game Among Us in four sessions in
two different weeks retained more vocabulary words than players who only
encountered them. Cornillie et al. (2017) conducted a one-month study to
examine students’ L2 grammar practice using mini-games and reported that
grammar practice using the mini-games helped students to develop
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automaticity. Letchumanan and Tan (2012) involved their students in playing
computer games for seven weeks to learn vocabulary. They found that there
was a significant difference between the pre- and post-vocabulary test scores.

In addition to increased vocabulary and grammar learning, studies on puzzle
apps have also reported learning gains in students’ speaking skills. One study
(Hwang et al.,, 2016) found that EFL students’ verbal skills improved after
using the interactive jigsaw puzzle and card design game on a mobile system
during the learning activities in weeks one, two, and three. However, the
statistical analysis indicated that although the average score for the use of games
on the mobile system was significantly correlated with the verbal post-test
scores, it had no significant correlation with the speaking improvement.

Similar to quiz apps, the affordances of puzzle apps include gamified elements
such as points, badges, and leader boards, as well as the provision of instant
feedback to learners, and the ability for teachers to track the learners’ progress.
In addition, the apps offer a competitive learning environment which
motivates the students to practice with each repetitive play. Other affordances
of the apps included user-friendliness, and ease of access, which are
unsurprising as they are characteristics of all good apps (Tang & Hew, 2017).

4.3. Platform apps support reading and writing skills
development

Platform apps are mobile or web-based learning management systems that are
learner-centric and designed to promote self-directed learning. The platform
apps used in the studies reviewed included Pixton, a platform designed to

create comic strips online and learning management systems such as DynEd,
Edmodo, Moodle, Virtual Room, WebQuest, Voki, and SeeSaw.

Ten studies reported that platform apps can bring about learning gains in
reading and writing skills, which also included aspects of vocabulary and
grammar. Tanduklangi et al. (2019) conducted four weeks of classes using
Edmodo. The teacher created lesson scenarios, designed content and activities
that were displayed through Edmodo and reported that students improved in
reading and writing skills. Specific to reading skills, Chen et al. (2016) also
reported improved oral reading fluency in EFL learners after using Moodle and
the Qu-voice digital pen. Alpala and Pefia (2014) reported an improvement in
EFL students’ writing through their text writing workshops using the Virtual
Room app. Qaddumi (2021) conducted a study for 12 weeks where the
experimental group was taught with Edmodo and reported that students
showed learning gains in reading and writing. Beyond reading and writing,
Yesilbag and Korkmaz (2021) found that students of the experimental group
taught with Voki-supported activities for six weeks showed improvements in
speaking. Shaikh et al. (2021) found that EFL students who used DynEd for
eight weeks showed improvements in listening, writing, and reading skills.

Teaching English with Technology

88



APPS for ENGLISH LANGUAGE LEARNING: A SYSTEMATIC REVIEW

Platform app use support both vocabulary and grammar learning. In Al-
Kathiri’s (2015) study, EFL students reported that Edmodo helped them to
acquire new English vocabulary and the majority of students reported
improved spelling and grammar. Al-Essa (2018) also reported a study where
the experimental EFL group received grammar exercises through Edmodo for
six weeks and showed improvement in their grammar competency. In Al-Harbi
and Alshumaimeri’s (2016) study, the experimental group learnt using videos
on Edmodo for seven class periods (45 minutes) over six weeks. The mean
English grammar score of the experimental group was higher than that of
the control group despite not being statistically significant. In Cabrera et al.'s
(2018) study, EFL students who received English lessons using Pixton for four
months improved their EFL grammar and vocabulary.

Platform apps also develop critical thinking and digital literacies. Renau and
Pesudo (2016) implemented WebQuest to promote ESL students’ reading,
speaking and writing skills, intercultural and digital competence, and critical
thinking in the secondary ESL classroom. They reported that students
developed increased critical thinking, cultural and digital competence, even as
they improved in reading and writing skills.

Not all studies reported positive learning gains from the use of platform apps
though. One study (i.e., K.-T. Wong et al., 2018) on the use of Moodle to
supplement classroom instruction found no significant difference in ESL
students’ language learning gains even though positive effects were found on
both learner autonomy and students’ engagement as compared to the
conventional learning. Arman’s (2021) study on students’ use of SeeSaw for
interactive journalling also found that there was little improvement for
students’ writing self-efficacy, attitude toward writing, and writing
performance.

The affordances of platform apps that support the development of reading
and writing skills include hosting a range of relevant and relatable learning
resources as well as rich multimedia content. Platform apps also offer
interactive affordances to deepen students’ engagement with the learning tasks
and support collaborative learning with their peers online. Many platform apps
also use analytics to provide feedback, through various forms of visualisations,
to both teacher and students.

4.4. Augmented reality apps support increased engagement

Augmented reality apps layer computer—generated images on reality to create
a composite view that augments the real world. The augmented reality apps
in the studies reviewed are an augmented reality mystery app and a context-

aware ubiquitous learning environment called the Handheld English Language
Learning Organization (HELLO).
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Studies on augmented reality apps reported that they increase students’
engagement and interest towards language learning. Frazier (2017) designed
an iPad app with integrated augmented reality technology for use in the ESL/
EFL classroom over three days. The learning activity involved a mystery in an
augmented reality crime room and students had to work in groups to solve
the puzzle using the iPad app. Frazier (2017) reported that students developed
critical thinking because they could analyse the meanings of the messages and
correlate the mystery with the meaning of the objects through which the
messages were conveyed.

Liu and Chu (2010) reported on the trial Handheld English Language
Learning Organization (HELLO) to increase ESL/EFL learner’s engagement.
An eight-week experiment was conducted with one lesson per week. The
students reported higher learning engagement and that the interaction with a
virtual learning tutor developed their confidence in communication.

Augmented reality apps are relatively new, and the few studies on their use
in the secondary English classroom tended to focus on the common outcome
of learning engagement. This could be that the affordances of augmented
reality apps engage the students’ interest through the novelty of presenting the
knowledge from the lesson materials in a virtual 3-dimension format. However,
the learning gains in language development from the use of augmented reality
apps remain to be affirmed with further studies.

4.5. Virtual reality apps support development of listening and
speaking skills

Virtual reality apps offer an immersive experience through the wearing of
headgear that simulate a virtual environment. Virtual reality apps used in the
studies reviewed included virtual reality educational games, spherical video-
based virtual reality, and a digital task-collaborative board game platform.

Given the emerging nature of virtual reality apps, only three studies on the
use of these apps in the secondary school classroom were found. These studies
reported that virtual reality apps support students’ development of listening
and speaking skills. Wu et al. (2014) reported that EFL students’
communication skills were improved using digital board game with virtual
reality affordances such as immersion and presence. Quantitative results
indicated learning in terms of fluency and vocabulary acquisition. Qualitative
results indicated that the virtual reality simulation provided context-relevant
immersion and encouraged students’ practice of listening and speaking skills as
well as enabled them to foster intrinsic motivation. Chien et al. (2020) reported
that EFL students developed stronger communication skills after using a
spherical video-based virtual reality (SVVR) environment to situate students
in authentic English-speaking contexts. Students in the virtual reality scenario
teaching group made greater progress in vocabulary acquisition and speaking

skills.
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The affordances of virtual reality apps are that they offer an immersive virtual
experience for the students and can simulate a context for communication

. « . . . . . b}
practice. This is achieved with the use of virtual avatars, which reduce students
anxiety when they practise communication skills. As virtual reality apps are still
nascent, the value of such apps for language learning is informed by just three
studies, all attesting to its use to develop listening and speaking skills.

5. Discussion

We have summarised the key relations based on the findings from the studies
reviewed. However, the learning gains are not limited by what is highlighted
in the headlines of the earlier section. In terms of quantitative studies, it is
important to note that only some studies reported significant language learning
gains obtained from the differences between the pre-test, post-test, and control
groups. In addition, the retention of learning, often not reported in the studies,
is uncertain and may be low especially when the app is not used extensively
or regularly. It is unrealistic to expect sustained learning gains from a one-
time or infrequent usage of an app. It must be acknowledged that language
learning cannot be meaningfully achieved within a short intervention period.
For example, for students’ reading comprehension and vocabulary to improve
significantly, vocabulary learning had to be carried out in an incremental
process where words must be met and used multiple times and reviewed over
time to be truly learned (Schmitt, 1997).

In terms of the qualitative studies, it is also important to note that the reports
on the learning gains were based on the perception of students and
observations made by the researchers. The results could be triangulated across
various data sources in some studies although the analysis and findings were
usually context-bound. Regardless, these studies have been included in the
systematic review, and their results reported in this paper provide a more
holistic understanding of the range of studies conducted and the typical
learning gains reported with specific categories of apps for learning.

It is also important, nonetheless, to acknowledge that it does not mean that
the use of apps for learning will always bring about learning gains as there are
other factors involved in the effective use of apps for learning. The first factor
is the recognition that regardless of the quality of learning technologies and
resources, it is ultimately decisive how they are used in support of the teacher’s
pedagogy that determines whether effective learning is achieved (Lim, 2021;
Moseley et al., 1999; Oliver et al., 2007; Petko, 2012). In other words, it is the
teacher, not the tools or materials, that makes the difference. As the OECD
(2015) report on Students, Computers and Learning neatly concludes, “In
the end, technology can amplify great teaching, but great technology cannot
replace poor teaching” (p. 17). Notwithstanding, operating on the premise
that we have competent teaching, it is useful to identify the “good” digital
resources that can support the teacher’s pedagogy and to bring about the
desired language learning.
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The second factor is the profile and readiness of students to engage in digital
learning. For instance, students with more experience in using apps in out-of-
school contexts do not need to learn how to use apps in the classroom and
could therefore serve as mentors to other students to socialise them into the
app literacy practices. The popular view of youths today as “digital natives”
(Prensky, 2001) has been contested (Bennett et al., 2008) as access to
technology and proficient digital skills amongst young people can differ across
socio-economic status and cultures.

The third factor is the recognition that a classroom ecology is needed for
effective integration of digital resources for teaching and learning (Hsu &
Kuan, 2013; Martinez-Maldonado et al., 2015). This includes infrastructure
such as a reliable internet connection, configurability of digital tools according
to pedagogical intentions (Tchounikine, 2013), students’ access to devices, as
well as students’ readiness habitualised through routine protocols on the use
of digital tools for learning. Notwithstanding the limited discussion of these
factors in this paper, they form the assumptions we have as we identify the
value of specific categories of educational apps for certain types of learning
that can be achieved in an environment of effective pedagogy and conducive
classroom ecology.

While we have identified the learning associated with specific categories of
educational apps, we acknowledge that this study has only reviewed a small
sample size of 35 research studies that examined the use of apps for learning in
the English classroom. As this review included only articles written in English,
important studies that have been published in other languages may have been
excluded. By only using online search engines for the systematic search of
relevant papers, we could have missed important findings published in
hardcopy books and edited volumes.

Most of our studies in the systematic review, except for Cabrera et al. (2018),
Cho (2021), Cornillie et al. (2017), Mulder et al. (2021), Mifsud et al. (2013),
Shaikh et al. (2021), Toy & Biyiikkarci (2019), and Wong et al. (2018),
included research designs with a small sample size. While they provide us with
detailed descriptions of teachers using apps for learning in the classroom across
a variety of contexts in different countries/regions, their findings on students’
language learning outcomes are not generalisable due to a small sample size.
Future research on apps for learning in the English classrooms should be
conducted with a larger sample size to improve the generalisability of the

findings.

6. Conclusion

Through our systematic review, we have identified the typical learning gains
reported from the use of various types of educational apps. The systematic
review highlights the studies on this topic that have been done in the last
decade. It calls for further studies to build on existing work and also surfaces
gaps in our current understandings of the value of specific apps for different
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types of learning and shows the need for more studies on emerging
technologies, such as the use of augmented reality and virtual reality apps to
examine their affordances in relation to the learning outcomes for students. It is
hoped that our research can help teachers make sense of the studies on apps for
learning and to guide their selection and appropriate use of educational apps
for language learning in the L2 English classroom.
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