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Abstract: Mobile technology is continually developing. Research
suggests that mobile apps are beneficial for language learning. Yet,
because apps developed by researchers are not accessible to the public, the
benefits of mobile apps on the market remain unclear. This study reviewed
the 22 most popular Chinese-vocabulary learning apps on the market for
native speakers. The results of content analysis show that only two types
of these apps have been designed: dictionaries and games, neither of
which provide their users with opportunities to practice new words.
Although these apps facilitated the use of one or more learning strategies,
they generally lack clear learning goals, explanations, opportunities to
practice, and feedback.
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1. Introduction

Vocabulary is a central component of language learning (Grabe, 2004). A good
vocabulary can make a person’s communication smooth and precise, and can enhance all
four language skills, i.e., listening, speaking, reading and writing (Schmitt, 2000).
Vocabulary knowledge, which is comprised of breadth (i.e., the number of words one
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knows) and depth (i.e., the extent to which one comprehends each word), correlates
positively with both reading comprehension (Qian, 1999) and cognitive functions
(Marchman & Fernald, 2008).

Learning Chinese vocabulary is an essential component of the curricula of
Chinese primary schools, which include grades one through six. In Hong Kong, students
need to learn 4,914 words by grade three, and another 4,792 words by grade six, or a total
of 9,706 words by the end of the primary stage. Most of these words are commonly used
in Mainland China and Taiwan (Bureau, 2008). However, most studies of vocabulary
learning have focused on students of English as a second language (e.g., Gu, 2002; Lip,
2009; Yip & Kwan, 2006); little scholarly attention, however, has hitherto been paid to
Chinese vocabulary learning by native Chinese speakers. The new Chinese-language
curriculum in Hong Kong requires students to improve all four language skills at the
primary school level, with the first three grades focusing on the development of listening
and speaking, and primary four through six focusing on reading and writing. Chinese
vocabulary involves phonological, orthographic, morphological and grammatical features
(Yang, 2017), and is the basis for the cultivation of all four language skills. Therefore, the
exploration of effective ways to teach it is especially important.

With the advancement of mobile technology, a growing body of research has
examined the use of mobile apps for vocabulary learning, and has consistently reported
that the impact of such use was positive (e.g., Chiu, 2013; Redd, 2011; 2015) with regard
to both breadth and depth (Wu, 2015). For example, Wu found that students using the
smartphone app Word Learning-CET6 significantly outperformed those who did not use
apps to acquire new English words. Other studies indicated that mobile gaming apps
could expand their users’ vocabulary (Redd, 2011), and that using mobile apps for
vocabulary learning increased students’ motivation (Wang, 2017; Wang, Teng, & Chen,
2015).

However, while certain mobile apps have demonstrated some potential to
facilitate individuals’ development of vocabulary knowledge, most studies have focused
on just one app developed especially for learning English vocabulary. Although the
literature suggests that the use of vocabulary-learning strategies is positively related to
the breadth and depth of vocabulary knowledge (X. Zhang & Lu, 2015; Y. Zhang, Lin,
Zhang, & Choi, 2017), questions about which vocabulary-learning strategies are
promoted in and by mobile apps remain largely unanswered. Without a clearer
understanding of how these vocabulary-learning apps were designed, then, it would be
difficult for Chinese-language teachers to recommend appropriate ones to their students.
Accordingly, the present study examines the most popular Chinese-vocabulary learning
apps to determine how they facilitate the acquisition of vocabulary knowledge,
specifically, whether and how the design of these apps promotes the development of
vocabulary-learning strategies.
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2. Literature review
2.1 Vocabulary-learning strategies

Vocabulary-learning strategies are specific actions or techniques that learners use
to develop their vocabulary knowledge. Several studies have examined the use of
domain-general learning strategies in vocabulary acquisition, including cognitive and
metacognitive strategies (Gu & Johnson, 1996; Y. Zhang et al., 2017). The former refers
to the use of skills or techniques to process vocabulary information (e.g., association),
and the latter, to individuals’ ability to regulate their cognition (e.g., by setting
vocabulary-learning goals). Similarly, though they did not focus on vocabulary learning,
Oxford and Ehrman (1995) identified six language-learning strategies: cognitive,
metacognitive, mnemonic, compensatory, affective, and social. Mnemonic strategies help
learners to link one item or concept with another, or to learn and retrieve information in
orderly strings (e.g., by creating acronyms). Compensatory strategies help them
overcome their lack of knowledge (e.g., by guessing based on context). Affective
strategies rely on learners’ emotions (e.g., rewarding themselves for good performance).
Finally, social strategies help them work with others, and to understand the target culture
as well as the language (e.g., by verifying their knowledge through asking questions).

Using Schmitt’s (1997) Vocabulary Learning Strategies Survey, Zhang and Lu
(2015) conducted an exploratory factor analysis that yielded five vocabulary-learning
strategies: learning the forms of words, “PIC/IMG,” association, repetition, and word
listing. The first strategy, learning the forms of words, refers to learning phonological
and/or orthographic forms. Studying how to write a Chinese word is a typical example of
this strategy. The second strategy, PIC/IMG, refers to linking words to images or
situations. A typical example of using this strategy is to make an image of the words’
meaning. The third learning strategy, association, refers to linking words to
morphologically or semantically related ones. An example of using association would be
studying words with the same radicals. The fourth learning strategy, repetition, is to
repeat words or to continuously study the word frequently over a period of time. The fifth
example, word listing, refers to the use of word lists to study and recite new words.

Zhang and Lu found that each of these strategies affected vocabulary knowledge
in a different way, with forms and association being positively correlated with both
vocabulary breadth and depth, and word lists negatively correlated to both of the same
variables, while PIC/IMG was negatively correlated to vocabulary depth only.

2.2 Educational mobile apps

A recent meta-analysis of mobile-assisted language learning by Sung, Chang, and
Yang (2015) found a moderate effect size of 0.55. However, most of the studies it
covered focused on apps developed by researchers, many of which were unavailable to
the public. Despite an increasing number of educational apps available from the iTunes
App Store, Google Play, and similar platforms in Asia and elsewhere, little is known
about how they have been designed for language learning, as systematic scholarly
reviews of such apps are still in their infancy. The handful of reviews that have been
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conducted suggest that the majority focus on drill-and-practice activities. Highfield and
Goodwin (2013), for example, reviewed the iTunes App Store’s math apps and lamented
the limitations of their pedagogical designs. More recently, Papadakis, Kalogiannakis,
and Zaranis (2018) examined Google Play’s selection of educational apps for Greek
preschoolers, which were again dominated by the drill-and-practice approach, and came
to similar conclusions. Worse, Blair (2013) as well as Vaala and Levine (2015)
highlighted how little feedback was provided in math and literacy apps respectively.
Callaghan and Reich (2018) pointed out that such feedback (as was provided by mobile
apps) encouraged learning through a trial-and-error approach, rather than helping users to
understand the material better.

The present researchers were unable to identify any review studies that
particularly focused on vocabulary apps available to the general public. This study
therefore helps to fill in that gap by reviewing popular vocabulary apps for Chinese
children.

3. Methods

Qualitative content analysis was used to examine the learning strategies supported
by popular mobile apps for learning Chinese vocabulary. Qualitative content analysis is a
qualitative approach to reveal information that is not available by studying the surface of
the content. Rather, this approach involves systematic procedures to make valid
inferences from text (Anderson, Rourke, Garrison, & Archer, 2001), including retrieving,
evaluating, and coding a specific type or types of content. In this case, the content, or unit
of analysis, consisted of mobile apps available on the iTunes App Store (China), the
iTunes App Store (Taiwan), Google Play, and Xiaomi App Store as of October 2018.
Content retrieval and evaluation will be described in section 3.1, and coding will be
described in section 3.2.

3.1 Mobile-app selection

The research team reviewed the top ten free vocabulary-learning mobile apps for
native Chinese speakers from each of the four app stores mentioned above. Two search
terms, 7. [words] and iF]i% [vocabulary], were used in both their traditional and
simplified forms on all four platforms.

3.2 Coding framework

To capture the design aspects of mobile apps, both top-down and bottom-up
coding approaches were employed. The top-down coding adopted Zhang and Lu’s five
vocabulary-learning strategy categories discussed above (learning the forms of words,
PIC/IMG, association, repetition, and word listing). While this approach was capable of
capturing such strategies in a general sense, it could not capture any special affordances
of mobile devices. Thus, bottom-up coding was used to explore whether mobile apps
used strategies other than those identified by Zhang and Lu.
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3.3 Data analysis

Each author coded one of the four stores using the search terms mentioned above.
After coding was completed, each app was demonstrated in a group meeting, at which
time it was decided whether the codes accurately reflected its design features and
underlying approach.

4. Results
4.1 Types of mobile apps

The research team identified 22 representative apps, comprising 10 dictionaries
and 12 educational games (Table 1). All were listed on the first pages of their respective
app stores’ search results, and all had a large number of downloads and comments. It is
worth noting that among many of the dictionary apps, “vocabulary” referred to Chinese
idioms or fixed expressions, commonly in four-character forms (e.g., T-2F#b2E, [it’s not
too late to correct a problem]).

4.2 Vocabulary-learning strategies

In addition to the five strategies identified by Zhang and Lu (2015), a
metacognitive strategy emerged from the coding process, which typically is promoted
through educational games. Not all apps promoted the use of only one learning strategy.
The strategy that was most prominent was forms (19 apps), followed by learning through
games (12 apps), word listing (11 apps), learning through association (10 apps), PIC/IMG
(seven apps), and repetition (three apps).

Table 1: A list of Chinese vocabulary-learning apps

Word Metacognitive

Type Apps Forms PIC/IMG Association Repetition listing strategy

Dictionary M(iE### (Hisand Liu) v v
D PNCTE G Rk
) v v v v
I i A M- 20 7 S A R
AU B ET A v
VT IR WU
) it &AAR T R ] v v v
AR Rh A gt (Fﬁ%Eﬂi
i) v v v v
H S I PR
FERBERE v v v
P MRS RRE R
H— = N v v
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IR —a R R

iy B v v
40 SR IR R P A
T HE (%hHERE) v
FrE ) S S R ) K
4 v
He4e a2 (Fun Chinese) 52
Game EHEFE v v v
BRI 7 v v v
MBI -EIEE Vv v
F S 3 Ry R A R v v v v
S R — i B WL
PR [ SR B4 S = 08 5K, B v v v
BB NS . 1300 iE 7 [E
15 NEE v v v v
FREE Y . T RE Y
I3 Rk L 17 8K, v v v v
R EE T T T —a RO T B
T SRR /NI 8k v v
F & 15 s v v v
Tt kiliA v v v v
EE PR CE RO Vv v v
W52 F (mobrix) Vv v v v
Total 19 7 10 3 11 12

The following sections provide examples of how each strategy was promoted by
different mobile apps.

4.2.1 Learning Phonological or orthographic forms

Learning the forms of words consists of two parts: the orthographic (written form)
and the phonological (spoken form). Most vocabulary-learning apps display the correct
form, but in a variety of ways. For example, in the case of orthographic forms, the app i
ARBE R 4 [Modern Chinese Word Dictionary] developed by The Commercial Press
[ 55 ENf57E] presents animations of stroke orders when the user clicks on a word (Fig.
1).
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Figure 1. Stroke-writing animation in the app B4R 518 #& [Modern Chinese Word
Dictionary]

Some apps, such as k& &% #L [Idiom Dictionary], developed by Hisand Liu,
display words in a large size in an eight-segment grid to aid the user’s clear
understanding of their orthographic forms (Fig. 2).
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Figure 2. Words displayed at a large size in grids in the app JE&FHL [Idiom Dictionary]

To aid the learning of phonological forms, the apps provide several types of
romanization. In the app IAXIE 1] #H# [Moden Chinese Word Dictionary], for example,
when learners click the speaker button below a character, they will hear the sound of the
word and also see it in the Roman alphabet. The vocabulary-learning apps targeted at
Mainland China mostly provided Pinyin only.
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In addition to Pinyin, vocabulary-learning apps targeting the Taiwanese market
(e.9., AEHFHL [Idiom Dictionary] developed by Hisand Liu) provide Zhuyin Fuhao
(Bopomofo).

4.2.2 PIC/IIMG

Most of the apps using PIC/IMG organized words semantically, and provided
specific situations in which the learners would use them. For example, when learning
words related to colors in the app £+ 3 [Fun Chinese], users see a black-and-white
room, then hear a word for a color, and have to click on the corresponding color of an
object. When an answer is correct, the object will change to this color (Fig. 3).

Figure 3. Learning words through PIC/IMG in the app 253 [Fun Chinese]

While 13 [Fun Chinese] aims to help learners develop sound-to-meaning
connections through PIC/IMG, mobile apps can also support meaning-to-form
connections using the same learning strategy. The app f& & K #k 8k [The Idiom
Challenge], for example, displays an image related to the meaning of a word; users need
to guess that meaning based on the image, and then form the word by selecting four
Chinese characters from among an unorganized group of characters given below (Fig. 4).

M 330 wiip

Figure 4. An image in the app g K#kER [The Idiom Challenge] that hints at the meaning
of the Chinese idiom &5 1T i [Break one’s word]
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Similarly, the app #A 5 B 17 & Pt e = T HE (#hHEE) [The Tool Book
of Words with Pinyin and Bopomofo for Kindergarteners] presents images related to the
meaning of a word above the position within that word that produce the same Chinese
consonant or vowel as the initial sound of the depicted item (Fig. 5).

d = o

Figure 5. An image in the app 48 REREFE KSR TRE %#E) [The Tool Book of
Words with Pinyin and Bopomofo for Kindergarteners] showing pictures of words that
start with the same consonant

4.2.3 Association

The results of content analysis showed that three types of associations were used
in Chinese vocabulary-learning apps: synonyms and antonyms, common morphemes, and
topics. Several of these apps were intended primarily to help children learn the meanings
of synonyms and antonyms. For example, /]2 [R] SCial i SCin] S Sl 1] $—F i RCHT
AR [Thesaurus for Elementary-school Students Based on the New Curriculum] displays
synonyms and antonyms for words that the user searches for (Fig. 6).

=R

aichou

AR

FHEMUE, RENSFA—EHES
EE2R.

i (~fEH)

P

MR (~HIKFE)

Figure 6. Synonyms and antonyms in the app /N4 [R] SR SGA] R SRR S8 —FE 0 AR BT
¥R [Thesaurus for Elementary-school Students Based on the New Curriculum]

Similarly, the app &l & V8 ¥4 1 —aF SCar 28 5 [ # 5 Lb $F [Word Crush: The
Thesaurus Challenge] helps users connect words with their synonyms and antonyms
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using games. Correct pairings of synonyms and antonyms increase the user’s score (Fig.
7).

Figure 7. Synonym-antonym pairing game in the app 33578 T8 —35 SO B R B b HE
[Word Crush: The Thesaurus Challenge]

The second subtype of association strategy that the sampled Chinese vocabulary-
learning apps used was based on morphemes, with the aim of creating lexical links
between words. This was done in two ways: idiom solitaire and displaying words with
similar morphemes. Idiom solitaire was used in the app &EEFERIBE . FralicEFE,
AR [Chinese Idiom Solitaire], which asks users to select characters from a brief
list (e.g., 5%, 3}, %) to complete a Chinese idiom (Fig. 8). At the time of writing, there
are 500 levels in this app, with the difficulty gradually increasing as one moves up levels.

Figure 8. Idiom solitaire in the app mﬁﬁ%ﬁéﬁﬁﬁ:ﬁﬁiﬁﬁ%ﬁ, B BB [Chinese

Idiom Solitaire]
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The promotion of morpheme use for vocabulary learning was commonly used in
the sampled dictionary apps. For example, #l4X7 iE 17 # [Modern Chinese Word
Dictionary] automatically presents several words (e.g., B2, 42 containing the same
target morpheme (in this case, J#; Fig. 9).

836 TG Ll -

< L Q
ik

AMEFMAIREZ—, HER, FEe, mR

L B it L' ]

Figure 9. Words containing the same morpheme in the app BLAEE # [Modern Chinese
Word Dictionary]

Lastly, some of the vocabulary-learning apps organized words by topic to
facilitate users’ learning of similar words. Taking the app Ji{q& s B i S s A1) K 4
[Stories of Chinese Idioms: Sentence Bank] as an example, idioms were categorized by
themes, such as seasons, mood, climate, and people (Fig. 10). Users can learn various
idioms related to a theme by clicking the corresponding link.

{EZNE B IR
R FEERIREE
R ORI
HREARMME
R AMBIRE
AW ILZKBIREE
R ENAIREE
HRIEYAIREE
HBESANLE
HBEBERRE

HWRHEEMME

e

Figure 10. Thematic classification of idioms in the app }ﬂi%ﬁ%ﬂﬁﬁ&%&%ﬁﬁ@ﬁé [Stories
of Chinese Idioms: Sentence Bank]
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4.2.4 Repetition

Repetition-based learning strategies are typically used in second-language
learning. In traditional settings, learners generally make lists of target words they want to
review, and do so often. Among the sampled vocabulary-learning apps, several featured
word-list making (as discussed further in the next section), but only a few facilitated the
use of repetition for vocabulary learning. For example, the app Quizlet [##-K] allowed
users to create a list for studying unfamiliar words; the app A3 [Chinese] prompted
users daily with new words, and; PRI 5 S HL—PGE RV #2845 [10,000 Chinese
Words and Phrases] tested users on a given word until they remembered it. However,
these were rare exceptions to the rule that Chinese vocabulary-learning apps for native
speakers do not promote repetition strategies.

Among the majority of the sampled apps that did not directly promote repetition,
WA E 7 4 [Modern Chinese Word Dictionary] allowed users to create a review plan
for the words they added to their word lists based on their subjective levels of familiarity
with each one (Figs. 11-12).

HaARE BMEE: 15
HERE: 1(2)
prd
8A1t, A TTHI206—1 75220, XFB--
i

AMSEFRE—, HER--

Figure 11. Desired words ranked by their familiarity in the app IACIE# # [Modern
Chinese Word Dictionary]

925 & W ® Ll -

< E3itR

AHBITR): 2

Figure 12. A word-review plan in the app BLRIE A #2 [Modern Chinese Word Dictionary]
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4.2.5 Word listing

In traditional settings, learners can use the vocabulary sections of their textbooks
or make their own word lists to review words they have learned. Chinese vocabulary-
learning apps, despite being not directly comparable to textbooks, also facilitate word
listing in various ways.

First, as mentioned in the section on association above, several apps’ organize
content semantically (e.g., f&% it sl H i S8 55 16 7] K 4> [Stories of Chinese Idioms:
Sentence Bank], Fig. 12). This allows learners to navigate words they want to learn,
review, or practice. Another example is the app F(»%lJi] [Word Search], a game that
asks learners to find a list of words based on scattered characters (see the words next to
the lightbulb icon at the bottom of Fig. 13), using animals as prompts. The same app also
allows users to create their own word lists with which to challenge their friends.

Q o0 01:41 OO

€ BN S M

i
-3
7K
4
e
3]
&
i
=3
F

FREERRMREBRSERS

<3
9

Figure 13. Word-search game in the app F:0>X&il38] [Word Search]

In the dictionary app H 3¢~ $- T Hf & 30 1 28 VR LA EH i [Chinese
Dictionary: Search by Characters, Pinyin, Radicals with Meanings and Translations],
after finding the meanings of a word, users can click a star icon in the top right corner to
add it to their personal word list (Fig. 14) and later review that list in their dashboard (Fig.
15).
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Figure 14. Adding to a word list in the app 3 F M- EH SR EZERE N E B F
[Chinese Dictionary: Search by Characters, Pinyin, Radicals with Meanings and
Translations]

5:13 ul 7 |
< WAL g Sk
BREM B
BEITA FLiE
B ER BiB

Figure 15. Word list in the app H 3 F - ZHFF 2 B B ERE X E #H P& [Chinese

Dictionary: Search by Characters, Pinyin, Radicals with Meanings and Translations]

4.2.6 Metacognitive strategies

Metacognitive strategies emerged during our coding process, which were
promoted through educational games in the apps. As Gee (2008) noted, games create a
situated learning environment in which players can try different ways of solving a
particular problem. During that process, players use multiple metacognitive strategies,
such as setting goals and monitoring progress.

WA E ] 4 [Modern Chinese Word Dictionary] is a good example of an app
that promotes both setting goals and monitoring progress. Setting goals was facilitated
through selecting words that users wanted to study. Monitoring progress was promoted
by asking users to rate their familiarity with words (see Fig. 11).

Metacognitive strategies were not promoted in isolation. Rather, in these games,
they were promoted in conjunction with cognitive strategies identified by Zhang and Lu
(2015). Learning a new word involves acquiring knowledge of its forms, sounds, and
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meanings. The games that the sampled mobile apps feature typically provide one or more
such components of a word and ask users to provide at least one additional component.
Several examples have been mentioned earlier in this paper, including £+ 3 [Fun
Chinese], which asks users to click an object with the color corresponding to a color-
word’s sound (Fig. 3). Similarly, &5 KF#k#K [The Idiom Challenge] illustrates the
meanings of Chinese idioms and asks users to pick up characters to form its words in an
orderly manner (Fig. 4). Chinese Idiom Solitaire provides some orthographic parts of
words and asks users to complete them (Fig. 8). One additional example, the app F:Cr %l
ia] [Word Search], uses only one type of word information, i.e., it requires users to find
words in a grid full of otherwise random characters (Fig. 13). Some of the vocabulary-
learning apps also used lexical associations in their game designs: e.g., the pairing of
synonyms and antonyms in the app #l a5 iH VH 13 —&5 S0 #55 x #E A EL HF [Word Crush:
The Thesaurus Challenge] (Fig. 7).

5. Discussion

This paper’s review of the 22 most popular Chinese-vocabulary learning apps on
the market as of October 2018 yielded several interesting findings. These findings can be
subdivided into two main categories: the apps’ design aspects and their facilitation of
vocabulary-learning strategy use.

5.1 Design

Only two types of apps were reviewed: dictionaries and games. While this finding
is not especially surprising, it suggests that the affordances of mobile devices for
vocabulary learning are not being fully exploited. While dictionary apps allow users to
find information about words quickly, only a few allowed users to add their search results
to their word list for later review. In other words, despite looking up the meaning(s) of a
word as the start of learning it, not the end goal, none of the sampled apps provided their
users with opportunities to proceed further.

The Chinese-vocabulary games examined exhibit a similar limitation, and in
effect did not seem to have been designed for learning. While they created engaging
environments in which users could use their word knowledge to complete various tasks,
these games’ designs all assumed that their users already knew the words embedded in
them. For example, if users of the app G K HkEX [The Idiom Challenge] (Fig. 6) did
not know a given Chinese idiom, the game did not provide sufficient information for
them to learn it. Conversely, players of idiom solitaire will be able to win the game if
they have a certain baseline knowledge of the Chinese idioms in the app f.sE 2 HE [ B -
TREERE, B RGEREE [Chinese Idiom Solitaire] (Fig. 10), even if this knowledge
does not extend to the idiom they are using at any given moment. Word-search games are
no different in this respect. Players can find the target word without knowing what it
means (Fig. 15). In short, the sampled games have all been designed primarily to
facilitate practice of users’ existing knowledge, rather than their learning of new words.
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5.2 Learning strategies

All five strategies identified by Zhang and Liu (2015) were used in these apps,
though several incorporated only one or two. As mentioned earlier, given that all 22 apps
were categorizable as either dictionaries or games, the amount of learning that occurs
when using them is likely to be limited. Notably, none appear to take into account any
learning goals, a key aspect of any learning strategy (Zeidner, Boekaerts, & Pintrich,
2000). Worse, none include any mechanisms whereby users can test their understanding
of words. Other than game scores, wins, and losses, none of the apps provide feedback at
any point. The games appeared to even have been designed based on an assumption that
their users will already have sufficient knowledge to complete them, which may explain
why hints and feedback are rare to nonexistent.

Several limitations of this study need to be noted. First, the researchers used only
two search terms to identify Chinese vocabulary-learning apps for native speakers, and
thus could have overlooked well-designed learning apps that did not happen to have
“vocabulary” in their descriptions. Second, the coding framework was based on learning
in traditional settings, and thus may not have been comprehensive enough to cover all the
sampled apps’ features. While bottom-up coding was used to allow new themes to
emerge, a new theme, metacognitive strategy, was duly identified.

6. Conclusion

Families’ access to mobile devices and the Internet has steadily increased
(Plowman, McPake, & Stephen, 2010), and research has consistently demonstrated
mobile devices’ potential for language learning. However, while several prior studies
have shown that vocabulary-learning apps may be beneficial, the present study’s findings
suggest that the most popular such apps may not have optimal designs for vocabulary
learning, at least in the Chinese case. Lacking clear learning goals, explanations,
opportunities to practice, and feedback, these apps are unlikely to provide sufficient
scaffolding for users’ learning of new words. App developers should give due
consideration to how mobile apps can better support such features, rather than using drill-
and-practice tasks or simply assuming users know words already.

References

Anderson, T., Rourke, L., Garrison, W., & Archer, W. (2001). Assessing teaching
presence in a computer conference context. Journal of Asynchronous Learning
Networks, 5(2), 1-17.

Blair, K. P. (2013). Learning in Critter Corral: Evaluating three kinds of feedback in a
preschool math app. In Proceedings of the 12th International Conference on
Interaction Design and Children (pp. 372-375). New York, NY, USA: ACM.
https://doi.org/10.1145/2485760.2485814

Bureau, E. (2008). Lexical items with English explanations for fundamental Chinese
learning in Hong Kong schools [ A 5 ¥} 8 7 s 22 4% Hh S0 223 3L AR 725 ]. Chinese

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 113



Lin, Zhou, Yang A Survey of Mobile Apps for Learning Chinese VVocabulary

Language Education Section, Curriculum Development Institute, Hong Kong
Government.

Callaghan, M. N., & Reich, S. M. (2018). Are educational preschool apps designed to
teach? An analysis of the app market. Learning, Media and Technology, 43(3), 280—
293. https://doi.org/10.1080/17439884.2018.1498355

Chiu, Y.-H. (2013). Computer-assisted second language vocabulary instruction: A meta-
analysis. British Journal of Educational Technology: Journal of the Council for
Educational Technology, 44(2), E52—E56. https://doi.org/10.1111/].1467-
8535.2012.01342.x

Gee, J. P. (2008). Learning and games. The Ecology of Games: Connecting Youth,
Games, and Learning, 3, 21-40. Retrieved from
http://cvonline.uaeh.edu.mx/Cursos/Maestria/MTE/DisenoyCreacion_Mat_Mult/Uni
dad%201/LearningGames.pdf

Grabe, W. (2004). 3. Research on teaching reading. Annual Review of Applied
Linguistics, 24, 44-69.

Gu, Y. (2002). Gender, academic major, and vocabulary learning strategies of Chinese
EFL learners. RELC Journal, 33(1), 35-54.
https://doi.org/10.1177/003368820203300102

Gu, Y., & Johnson, R. K. (1996). Vocabulary learning strategies and language learning
outcomes. Language Learning, 46(4), 643-679. https://doi.org/10.1111/].1467-
1770.1996.tb01355.x

Highfield, K., & Goodwin, K. (2013). Apps for mathematics learning: a review of
educational apps from the iTunes App Store. Retrieved from
https://www.researchonline.mq.edu.au/vital/access/services/Download/mg:30079/D
S01

Lip, P. C. H. (2009). Investigating the most frequently-used and most-useful vocabulary
language learning strategies among Chinese EFL postsecondary students in Hong
Kong. Electronic Journal of Foreign Language Teaching, 6(1), 77-87. Retrieved
from http://e-flt.nus.edu.sg/v6n12009/lip.pdf.

Marchman, V. A., & Fernald, A. (2008). Speed of word recognition and vocabulary
knowledge in infancy predict cognitive and language outcomes in later childhood.
Developmental Science, 11(3), F9-F16. https://doi.org/10.1111/j.1467-
7687.2008.00671.x

Oxford, R., & Ehrman, M. E. (1995). Adults’ language learning strategies in an intensive
foreign language program in the United States. System, 23(3), 359-386.
https://doi.org/10.1016/0346-251X(95)00023-D

Papadakis, S., Kalogiannakis, M., & Zaranis, N. (2018). Educational apps from the
Android Google Play for Greek preschoolers: A systematic review. Computers &
Education, 116, 139-160. https://doi.org/10.1016/j.compedu.2017.09.007

Plowman, L., McPake, J., & Stephen, C. (2010). The technologisation of childhood?
Young children and technology in the Home. Children & Society, 24(1), 63-74.
https://doi.org/10.1111/j.1099-0860.2008.00180.x

Qian, D. (1999). Assessing the roles of depth and breadth of vocabulary knowledge in
reading comprehension. Canadian Modern Language Review, 56(2), 282—-308.
https://doi.org/10.3138/cmlr.56.2.282

Redd, J. (2011). Supporting vocabulary growth of high school students: An analysis of

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 114



Lin, Zhou, Yang A Survey of Mobile Apps for Learning Chinese VVocabulary

the potential of a mobile learning device and gaming app. Retrieved from
https://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=3090&context=etd

Schmitt, N. (1997). Vocabulary learning strategies. In N. Schmitt, & M. McCarthy (Eds.),

Vocabulary: Description, acquisition, and pedagogy (pp. 199-228). Cambridge,
UK: Cambridge University Press.

Schmitt, N. (2000). Vocabulary in language teaching. Cambridge, UK: Cambridge
University Press.

Sung, Y.-T., Chang, K.-E., & Yang, J.-M. (2015). How effective are mobile devices for
language learning? A meta-analysis. Educational Research Review, 16, 68-84.
https://doi.org/10.1016/j.edurev.2015.09.001

Vaala, S., Ly, A., & Levine, M. H. (2015). Getting a Read on the App Stores: A Market
Scan and Analysis of Children’s Literacy Apps. Full Report. Joan Ganz Cooney
Center at Sesame Workshop. Retrieved from
http://files.eric.ed.gov/fulltext/ED574396.pdf

Wang, B. T. (2017). Designing mobile apps for English vocabulary learning.
International Journal of Information and Education, 7(4), 279-283. Retrieved from
http://www.ijiet.org/vol7/881-C09.pdf

Wang, B. T., Teng, C. W., & Chen, H. T. (2015). Using iPad to facilitate English
vocabulary learning. International Journal of Information and Educational
Technology, 5(2), 100-104. Retrieved from http://ijiet.org/papers/484-S00003.pdf

Wu, Q. (2015). Designing a smartphone app to teach English (L2) vocabulary.
Computers & Education, 85, 170-179.
https://doi.org/10.1016/j.compedu.2015.02.013

Yang, Y. (2017). Vocabulary learning strategies used by L1 English speakers learning
Chinese as a foreign language. King’s College London. Retrieved from
http://ethos.bl.uk/OrderDetails.do?uin=uk.bl.ethos.718557

Yip, F. W. M., & Kwan, A. C. M. (2006). Online vocabulary games as a tool for teaching
and learning English vocabulary. Educational Media International, 43(3), 233-249.
https://doi.org/10.1080/09523980600641445

Zeidner, M., Boekaerts, M., & Pintrich, P. R. (2000). Self-regulation: Directions and
challenges for future research. In M. Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.),
Handbook of self-regulation (pp. 749-768). New York: Academic Press.

Zhang, X., & Lu, X. (2015). The relationship between vocabulary learning strategies and
breadth and depth of vocabulary knowledge. The Modern Language Journal, 99(4),
740-753. https://doi.org/10.1111/modl.12277

Zhang, Y., Lin, C.-H., Zhang, D., & Choi, Y. (2017). Motivation, strategy, and English as
a foreign language vocabulary learning: A structural equation modelling study. The
British Journal of Educational Psychology, 87(1), 57—74.
https://doi.org/10.1111/bjep.12135

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 115



