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In this study, we examined the efficacy of gestures for the acquisition of L2 segmen-
tal phonology. Despite teachers’ frequent use of gestures in the classroom to teach
pronunciation, the field lacks empirical support for this practice. We attempted to
fill this gap by investigating the effects of handclapping on the development of L2
Japanese segmentals (long vowels, geminates, and moraic nasals). We assigned L1 En-
glish university students in beginning Japanese courses to one of two groups where
they practiced pronouncing the targets with or without handclapping in the classroom.
They also completed picture elicitation (production) and dictation (perception) tasks
as pretests, immediate posttests, and delayed posttests. The results show that, on the
delayed perception posttest, only those who saw and performed handclapping main-
tained the instructional effect, indicating that the memory-enhancing effect of gestures,
at least in the form of handclapping, might reach the level of segmental phonology in
L2 acquisition.
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Introduction

Pronunciation has long been considered one of the most difficult aspects of
second language (L2) acquisition, especially for adult learners (see Flege,
Yeni-Komshian, & Liu, 1999; Granena & Long, 2013). This difficulty may be
due to the fact that children acquire language-specific patterns of phonemic
perception relatively early in the acquisition of their native language (Strange
& Shafer, 2008; and see Chládková & Paillereau, 2020 for a review). Once
their native phonological system is established, learners do not find it easy to
acquire a new phonological system without undue influence from their native
language (Casillas, 2020), particularly when the first language (L1) and the
L2 possess very different systems (Leather & James, 1991). The current study
explored how the acquisition of L2 pronunciation can be facilitated even in the
face of vastly different phonological systems. Gestures have frequently been
used to enhance pronunciation instruction (see e.g., Acton, 2001; Baker, 2014;
Hudson, 2011; Murphy, 2004; Smotrova, 2017), and L2 learners indeed have
tended to report that they find these gestures useful (Murphy, 2004; Zheng,
Hirata, & Kelly, 2018). However, the effects of instructional gestures on L2
pronunciation have rarely been empirically tested, and the few such reports
that do exist did not find positive effects—especially when the instruction
targeted individual L2 phonemic features (e.g., Hirata & Kelly, 2010; Hirata,
Kelly, Huang, & Manansala, 2014). This lack of empirical support seems
surprising considering the positive effects of gesture generally found in other
domains (for vocabulary, see Huang, Kim, & Christianson, 2019; Kelly,
McDevitt, & Esch, 2009; Macedonia & Klimesch, 2014; Tellier, 2008; for
grammar, see Nakatsukasa, 2016, but cf. Nakatsukasa, 2019; for comprehen-
sion, see Sueyoshi & Hardison, 2005). Therefore, the present study empirically
examined the efficacy of instructional gestures on the development of L2 pro-
nunciation. This study focused on the case of L1 English speakers learning to
perceive and produce Japanese. Such learners are assumed to experience dif-
ficulties due to the large phonological distance between English and Japanese.

Background Literature

Effects of Instruction on L2 Pronunciation
Studies have reported that most adult L2 learners continue to have pronunci-
ation problems—both in terms of accentedness and comprehensibility—even
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after they have been immersed in the target language for an extended period of
time (e.g., Flege et al., 1999; Saito, 2015). This observation has suggested that
simply being exposed to a L2 may not be a sufficient condition for adults to
master L2 pronunciation (see DeKeyser & Larson-Hall, 2005). A further im-
plication is that adult L2 learners might benefit from instructional interventions
that improve their pronunciation beyond that which they can achieve through
exposure alone. Such instructional interventions have been tested in a num-
ber of studies, showing overall that L2 learners’ phonological knowledge can
indeed be improved through instruction. This finding has held in both speech
production (e.g., Bradlow, Pisoni, Akahane-Yamada, & Tohkura, 1997; Camus,
2019; Saito, 2011, 2013) and perception (e.g., Hirata, 2004; Logan, Lively, &
Pisoni, 1991), and in laboratory settings (e.g., Bradlow et al., 1997; Hirata,
2004; Logan et al., 1991; Saito, 2011) and in classroom settings (e.g., Camus,
2019; Saito, 2013; see Saito, 2012 for a review of quasi-experimental studies
of L2 pronunciation instruction). The positive effects of instruction have been
observed even for notoriously difficult aspects of pronunciation such as the En-
glish /r/–/l/ contrast for L1 Japanese learners (e.g., Bradlow et al., 1997; Logan
et al., 1991). Lee, Jang, and Plonsky (2015) meta-analysis of 86 studies showed
a large effect of instruction on L2 pronunciation, further supporting the overall
positive effects of instruction on this domain for adult L2 learners. As further
studies were conducted, however, it became evident that the effects of instruc-
tion are not without qualification. A more recent meta-analysis showed that
the effects of pronunciation instruction appear to be limited to monitored pro-
duction, such as a read-aloud task, and only to specific phonological features
(Saito & Plonsky, 2019). This suggested that L2 learners do not always under-
stand, apply, or remember what is taught through instruction. Therefore, there
is a need—for learners and instructors alike—to seek out ways to enhance the
efficacy of instruction. One promising technique might be the use of gesture—
a tool that has been found to facilitate other domains of L2 instruction (e.g.,
Allen, 1995; Nakatsukasa, 2016).

Gestures in Teaching Suprasegmentals1

Gestures have been widely used in L2 classrooms in an attempt to enhance the
effects of pronunciation instruction (see e.g., Hudson, 2011; Smotrova, 2017).
For suprasegmental features, language instructors have used, for instance, up-
ward body movements (Smotrova, 2017), finger tapping (Murphy, 2004), hand-
clapping (Baker, 2014), and head nods (Acton, 2001) to visualize and embody
word stress and/or the rhythmic patterns of a target language. These gestures

3 Language Learning 00:0, xxxx 2020, pp. 1–37



Iizuka, Nakatsukasa, and Braver Gesture for Pronunciation Instruction

highlight L2 features that might otherwise go unnoticed, and teachers (Baker,
2014) and students (Murphy, 2004) have perceived them to be beneficial.

Several experimental studies indeed have appeared to confirm the ben-
efits of gestures for L2 learners’ pronunciation of suprasegmental features.
Zhang, Baills, and Prieto (2018), for example, found that Chinese monolin-
guals learned the rhythmic patterns of French words better through the use of
handclapping. Metaphoric pitch gestures (Yuan, González-Fuente, Baills, &
Prieto, 2019) and rhythmic beat gestures (Gluhareva & Prieto, 2017) have also
been reported to help L2 learners improve intonation patterns in Spanish and
accentedness in English, respectively. Therefore, when it comes to supraseg-
mentals, both observational and experimental studies have seemed to suggest
that gestures are useful for L2 pronunciation instruction.

Gestures in Teaching Segmentals
Although gestures have been used in L2 classrooms for segmental instruc-
tion as well (e.g., Hudson, 2011; Roberge, Kimura, & Kawaguchi, 1996), their
benefits do not seem to be as clear as those for suprasegmental instruction (see
Kelly, 2017 for a review). One possibility for this dichotomy is that gesture
and speech may be connected with higher level features such as suprasegmen-
tal information and semantic properties, but they may not be integrated at the
lower levels of phoneme processing—making the positive effects of gestures
less likely to manifest themselves in segmental instruction (Kelly, 2017). Ev-
idence from experimental studies with Chinese phonemic tone contrasts have
seemed to be in line with this suggestion: Virtually no benefit was found when
L1 English participants repeated Chinese monosyllables after models with
metaphoric gestures depicting the relative height and contour of tones (Zheng
et al., 2018). Likewise, Morett and Chang (2015), with similar target stimuli
and participants as in the Zheng et al. study, did not find a positive effect of
metaphoric gestures on a tone identification test but did find a positive effect
on a word-meaning association test, further supporting the idea that gesture
may be useful only for learning higher level features such as suprasegmen-
tal information and semantic properties (but see also Baills, Suárez-González,
González-Fuente, & Prieto, 2019, for a potential positive effect even on tone
identification).

In a study related more specifically to ours, the lack of a positive effect of
instructional gestures has been reported for Japanese phonemic vowel length
contrasts. Hirata and Kelly (2010) used hand movements (short vertical strokes
and long horizontal strokes to indicate short and long vowels, respectively)
for the Japanese vowel length contrast. In Hirata and Kelly’s study, training
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consisted of L1 English participants’ listening to Japanese words containing
target vowel contrasts while watching speakers either use or not use hand ges-
tures (among other variables considered in the study). Hirata and Kelly mea-
sured learning through an identification task in which participants listened to
stimuli and decided whether the second vowel in each stimulus word was short
or long. The results did not demonstrate any advantage of gestures over other
conditions, suggesting that the gestures did not contribute to the learning of
the Japanese vowel length contrast. Building on this study, Hirata et al. (2014)
examined the effects of gestures on Japanese vowel length contrasts once more
with two modifications. First, in this follow-up study participants not only saw
gestures but also performed them, which might have increased the effective-
ness of gestures (the enactment effect; Engelkamp & Dehn, 2000). Second, Hi-
rata et al. changed the type of gestures because the original gestures (short vs.
long strokes) might not have accurately depicted the structure of the Japanese
short versus long contrast. Because a predicted role of gestures in L2 pronunci-
ation instruction is to highlight L2 phonological structure, Hirata et al. (2014)
employed moraic-beat gestures that more closely aligned to the underlying
structure of the contrast at issue (for details of these two gesture types, see the
Instructional Gesture section). Despite these modifications, the second study
did not find a positive effect, concluding that “beneficial effects (of gesture) do
not seem to exist for segmental phonology” (Hirata et al., 2014, p. 2098).

Although Hirata and colleagues concluded that hand gestures do not appear
to contribute to segmental phonology learning, there are still several aspects to
consider. First, the participants in their studies were always absolute beginners
(with no knowledge of the target language at all). Thus, learners of the lan-
guage who have some knowledge of its phonological system might be able to
make better use of gestures to improve their pronunciation. The findings of re-
search that has involved such learner populations would have more real-world
pedagogical implications than studies with complete novices. Second, Hirata
and colleagues’ studies were conducted in laboratory settings. Because several
studies have revealed learners’ different behaviors in the classroom and in the
laboratory (e.g., Eckerth, 2009; Foster, 1998), Hirata and colleagues’ findings
should be reexamined in a more ecologically valid classroom setting. Third,
Hirata et al.’s (2014) training included a vocabulary learning task as well as a
phonological learning task, which might have caused cognitive overload (see
e.g., Baills, Zhang, & Prieto, 2018), especially given that the participants were
completely new to the language. Thus, there has been a need for studies that
focus solely on the phonological property in question to maximize its possi-
ble efficacy. Fourth, Hirata and colleagues’ studies considered only receptive
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knowledge of pronunciation. It is, however, important to explore the effects
of gestures on productive knowledge as well. Fifth, Hirata and colleagues’
studies did not include delayed posttests, and thus the memory-enhancing ef-
fect of gestures in the long term (see Allen, 1995; Engelkamp & Dehn, 2000;
Nakatsukasa, 2016) remains to be seen in this line of research.

Despite the scarcity of experimental support for the use of gestures in L2
segmental learning (based chiefly on findings by Kelly, Hirata, and their col-
leagues), gestures have still been used to teach segmental properties along with
suprasegmental ones (see e.g., Hudson, 2011). For the Japanese vowel length
contrast in particular, accounts from practitioners have reported that producing
gestures appears helpful to L2 learners in their production of short and long
vowels (Roberge et al., 1996). This has illustrated one instance of the long-
standing gap between research and practice regarding gestures and L2 pro-
nunciation instruction. Although gestures have been perceived as being useful
in teaching pronunciation (see e.g., Acton, 2001; Baker, 2014; Gilbert, 1978;
Hudson, 2011; Murphy, 2004), the literature has lacked robust classroom ex-
perimental research to support such effects, especially for segmental features.

Therefore, in this study, we attempted to fill this gap by quantitatively in-
vestigating, in a classroom setting, the immediate and delayed effects of ges-
tures on segmental phonological acquisition, focusing on learners’ productive
knowledge of pronunciation as well as their receptive knowledge. This study
explored the following questions:

1. To what extent does seeing and performing gestures facilitate students’ de-
velopment of productive knowledge of L2 Japanese segmental features?

2. To what extent does seeing and performing gestures facilitate students’ de-
velopment of receptive knowledge of L2 Japanese segmental features?

The Current Study

In this study, we examined the effects of instructional gestures on L2 segmental
features of pronunciation with a quasi-experimental between-subjects design
in which two groups of L1 English learners of beginning Japanese received
classroom pronunciation instruction either with or without gestures (gesture
group and no gesture group). The linguistic targets consisted of three Japanese
segmental features: long vowels, geminates, and moraic nasals. All three of
these targets are believed to pose problems for L1 English learners partly due
to the discrepancies between their L1 basic phonological unit (the syllable) and
the L2 counterpart, which is called the mora (Kubozono, 1999). We examined
these moraic target features within Japanese loanwords borrowed from English
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to allow participants to focus on phonological learning by reducing the vocab-
ulary learning aspect of the task (cf. studies that did involve vocabulary learn-
ing: Hirata et al., 2014; Kelly & Lee, 2012; Zhang et al., 2018). We selected
handclapping, rather than other gesture types, for use in this study for sev-
eral reasons. First, handclaps are suited to the temporal nature of Japanese—
each clap can represent one mora. Further, handclapping has been found in
general to be promising in previous studies of L2 pronunciation instruction
(Baills et al., 2018; Zhang et al., 2018). Under McNeill’s (1992) classification
of gestures, handclapping may be considered both a metaphoric gesture and a
beat gesture: It visually presents the underlying number of moras in the tar-
get word (metaphoric) but also expresses the rhythm of speech in Japanese
(beat). Handclapping is also accompanied by sound, making it unique among
gesture types. We predicted the current instructional manipulation—students’
seeing (and hearing) and performing handclapping—would have a positive im-
pact on the efficacy of instruction by highlighting the target features visually,
auditorily, and kinesthetically. This may lead not only to ease of understanding
but also to memory enhancement (dual-coding theory: Paivio, 1991; Paivio &
Desrochers, 1980; the enactment effect: Engelkamp & Dehn, 2000). To assess
these potential effects, we administered productive and receptive knowledge
tests to the two groups before, immediately after, and 4 weeks after instruc-
tion. We analyzed speech samples from the productive knowledge test based
on subjective native speaker ratings and on objective acoustic measures to in-
crease the reliability of the findings. We formulated the following research
questions and hypotheses:

� Research Question 1a: To what extent does a gesture group, who sees and
produces handclapping during instruction, perform better than a no gesture
group, who does not see and produce handclapping during instruction, on
a productive knowledge test of Japanese moraic features in terms of native
speaker ratings?

� Hypothesis 1a: A gesture group, who sees and produces handclapping dur-
ing instruction, will perform better than a no gesture group, who does not
see and produce handclapping during instruction, on a productive knowl-
edge test of Japanese moraic features in terms of native speaker ratings.

� Research Question 1b: To what extent does a gesture group, who sees and
produces handclapping during instruction, perform better than a no gesture
group, who does not see and produce handclapping during instruction, on a
productive knowledge test of Japanese moraic features in terms of acoustic
analysis?
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� Hypothesis 1b: A gesture group, who sees and produces handclapping dur-
ing instruction, will perform better than a no gesture group, who does not
see and produce handclapping during instruction, on a productive knowl-
edge test of Japanese moraic features in terms of acoustic analysis.

� Research Question 2: To what extent does a gesture group, who sees and
produces handclapping during instruction, perform better than a no gesture
group, who does not see and produce handclapping during instruction, on a
receptive knowledge test of Japanese moraic features?

� Hypothesis 2: A gesture group, who sees and produces handclapping during
instruction, will perform better than a no gesture group, who does not see
and produce handclapping during instruction, on a receptive knowledge test
of Japanese moraic features.

Method

Participants
We conducted the study at a large university in the southwestern United States.
Thirty-one undergraduate students (14 males and 17 females) who were en-
rolled in either one of two sections of a second-semester beginning Japanese
course participated as part of their regular course curriculum. The mean age
of the participants was approximately 22 years (range: 18–43; SD = 4.6). Ac-
cording to a background questionnaire, all the participants had very limited
exposure to the target language outside the classroom, and none of them was
a Japanese major.2 No participants reported any hearing problems or learning
disabilities. The main goal of the course was to develop learners’ commu-
nicative language skills, and the class mostly consisted of speaking practice—
participants were therefore accustomed to producing the target language orally
in class. The participants had not been specifically taught the pronunciation of
the target linguistic features or the concept of mora in class before this study.
We arbitrarily assigned each of the two intact classes to one of the two condi-
tions (gesture group, n = 15; no gesture group, n = 16), but we analyzed the
data from only 25 participants (gesture group, n = 13; no gesture group, n =
12) because three students had a first language other than English (Spanish,
n = 2; Chinese, n = 1),3 and three other students were absent on the day of
instruction.

Target Linguistic Features
The targeted linguistic features, that is, (a) long vowels, (b) geminates, and
(b) moraic nasals, uniquely represent the basic phonological unit of Japanese,
the mora, and tend to cause learning problems for adult L1 English learners
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Table 1 Target Japanese loanwords and their number of moras in the productive knowl-
edge test

Long vowel Geminate Moraic nasal

Target Meaning Moras Target Meaning Moras Target Meaning Moras

resuraa∗ wrestler 4 herumetto∗ helmet 5 tonneru∗ tunnel 4
juerii jewelry 4 magunetto magnet 5 channeru∗ channel 4
hiitaa∗ heater 4 pairotto∗ pilot 5 fenneru fennel 4
riidaa leader 4 daietto diet 5 madonna∗ Madonna 4
posutaa∗ poster 4 masukotto∗ mascot 5 sabanna Savannah 4
bokusaa boxer 4 taburetto tablet 5 suzanna Susanna 4

Note. Bold letters indicate target features. Asterisks (∗) indicate words that appeared in
the instruction session.

of Japanese. It is important to note that Japanese is categorized as a mora-
timed language, the native speakers of which produce speech consisting of
moras of equal duration (Vance, 1987), which is quite different from English,
a stress-timed language (Hoequist, 1983; Kubozono, 1999). This fundamental
difference appears to be an obstacle to acquiring L2 systems (see Hirata, 2004,
for L1 English speakers’ bias toward syllables when counting moras).

Long Vowels
Short and long vowels form minimal pairs in Japanese (e.g., biru [building] vs.
biiru [beer]), although they do not in English. According to Flege (1997), peo-
ple develop a propensity to classify L2 sounds as equivalent to L1 phonemes
after about the age of 5 or 6 years. This established bias toward L1 phonologi-
cal classification interferes with adult learners’ pure sensory perception of L2
sounds (Leather & James, 1991). Therefore, the distinction between short and
long vowels in Japanese is difficult for adult L1 English-speaking learners (see
Hirata et al., 2014). Thus, we selected long vowels as one of the target linguistic
features in the current study. In stress-timed languages like English (Hoequist,
1983), stressed syllables are pronounced with longer duration than unstressed
syllables. This property makes it easier for English-speaking learners to per-
ceive and produce long vowels in Japanese loanwords where the long vowel
coincides with a stressed syllable in the English equivalent (e.g., keeki [cake]).
We thus chose as target words loanwords that include unstressed word-final
long vowels—which do not provide the benefit of the long vowel correspond-
ing to a stressed vowel in English (see Table 1).
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Geminates
A geminate is an obstruent sound that results from doubling a consonant, which
produces a mora without a vowel. Just as with long and short vowels, a single-
ton and a geminate can form a minimal pair in Japanese (e.g., ite [stay] vs. itte
[go]) although they do not in English. For this reason, it is hard for English-
speaking learners of Japanese to identify the difference between a singleton
and geminate (see Kelly & Lee, 2012), and we thus selected geminates as one
of the target linguistic features. Because of the stress-timed nature of English,
we chose as target words loanwords in which a geminate does not coincide
with a stressed syllable in the English equivalent (see Table 1).

Moraic Nasals
A moraic nasal is a nasal sound that constitutes a mora by itself, without a
vowel. Just as with the two other target features, moraic nasals form mini-
mal pairs in Japanese (e.g., hone [bone] vs. honne [true feelings]) although
they do not in English. Although a moraic nasal is not so difficult for nonna-
tive Japanese speakers to identify when it precedes a nonnasal consonant (e.g.,
Honda [a surname]), it is difficult when it is immediately followed by another
nasal consonant (e.g., tannin [person in charge]) because learners of Japanese
can rely only on the duration of the nasal segment to detect its presence
(Uchida, 1998). Thus, this feature is also problematic for English-speaking
learners of Japanese (see Kariyasu, Ohta, & Snyder, 2007; Tajima, Kato,
Rothwell, Akahane-Yamada, & Munhall, 2008), and so we selected moraic
nasals as one of the target linguistic features. Just as for long vowels and gem-
inates, we chose as target words loanwords in which a moraic nasal (followed
by another nasal consonant) does not coincide with a stressed syllable in the
English equivalent (see Table 1).

Instructional Gesture
In the current study, we used handclapping as an instructional gesture. Accord-
ing to Smotrova (2017), effective instructional gestures in teaching pronuncia-
tion should (a) visualize and enact pronunciation phenomena, (b) be repetitive,
and (c) be synchronously used by both teacher and students. Handclapping
appears to be particularly appropriate for the current instructional situation,
meeting these criteria: It can visualize and enact Japanese moras by clapping
out the equal duration of each mora. Both teacher and students can also use
handclapping repetitively and synchronously with relative ease because it is
deeply ingrained in many societies; it occurs in situations ranging from early
childhood education activities (e.g., Brodsky & Sulkin, 2011) to collective
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Figure 1 Illustrations of instructional gestures. A four-mora, target word, tonneru [tun-
nel], is shown (the second mora is the target feature, a moraic nasal).

expressions of approval (Néda, Ravasz, Brechet, Vicsek, & Barabási, 2000).
In contrast, the type of gestures used in Hirata and Kelly’s (2010) study (short
vertical strokes and long horizontal strokes to indicate short and long vow-
els, respectively) might not optimally align with Smotrova’s (2017) guidelines:
They do not visualize the basic temporal unit of Japanese (the mora) because
a single hand stroke could represent either one or two moras, thus not meeting
the first criterion. The moraic-beat gesture (chopping downward hand move-
ments; see Panel A in Figure 1) used by Hirata et al. (2014), on the other hand,
avoids this problem, yet its practicability in classrooms is unknown because
it is not as familiar to students as is handclapping. This perhaps makes hand-
clapping a better choice for synchronous use.4 For these reasons, we employed
handclapping in this study where the instructor and participants in the gesture
group clapped their hands to each mora while pronouncing the target words
(see Panel B in Figure 1).
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Instruction
Instruction consisted of two phases: (a) an explanation of moras and (b) actual
pronunciation practice. The instructor first informed the participants that they
were going to practice pronouncing Japanese loanwords but did not mention
the three target features (i.e., long vowels, geminates, and moraic nasals). In
the first phase, the instructor explained to the class the phonological difference
between English and Japanese (i.e., Japanese consists of moras, but English
consists of syllables) using a PowerPoint slide (about 3 minutes). In the expla-
nation, the instructor showed participants how English words are adopted into
Japanese, providing examples. The examples did not include any of the three
target linguistic features. Then, the instructor proceeded to the actual pronun-
ciation practice (about 10 minutes), in which participants practiced nine target
words (three for each target feature; see Table 1). This second phase consisted
of six steps for each target word. Up to Step 4, the instruction was exactly the
same in both the gesture and the no gesture groups.

� Step 1: First, the instructor randomly called on a participant, and the partic-
ipant said a target word in response to an elicitation picture on a PowerPoint
slide.

� Step 2: Then, the instructor pronounced the word once.
� Step 3: After that, the instructor randomly called on three participants to

guess the number of moras, asking them, “How many moras does it have?”
� Step 4: The instructor then stated the number of moras.
� Step 5: Next, the instructor pronounced the target word three times. In the

gesture group, the instructor clapped out each mora while pronouncing the
word. In the no gesture group, the instructor stood still without hand (or
any other body) movement while pronouncing the word. In both groups, the
participants simply watched and listened at this stage.

� Step 6: Then, the instructor once again pronounced the word three times
with or without handclapping (as appropriate for each group), but this time
the participants repeated the word after the instructor. Participants repeated
immediately after each utterance by the instructor (i.e., three turns from the
instructor to the students, with each individual turn interweaved with the stu-
dents’ repetition). In the gesture group, participants repeated the instructor’s
clapping as well.

These steps were repeated for all nine target words. This was a whole class
activity, and the elicitation pictures in the practice phase were presented within
an overarching story line of traveling to Japan. Each group received the same
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Figure 2 The setting of the classroom. T = teacher. S = student.

Table 2 Instructional design

Phase Activity

1 Explanation of moras (3 minutes)
2 Pronunciation practice (10 minutes)

Step 1: First attempt—One participant says the word
Step 2: Teacher model—Teacher says the word once
Step 3: Guess—Three participants guess the number of moras
Step 4: Answer—Teacher says the number of moras
Step 5: Listen—Participants listen to the word three times (with or

without handclapping)
Step 6: Repeat—Participants listen and repeat the word three times

(with or without handclapping)

amount of instruction (about 13 minutes), and the only difference between the
two groups was the presence or absence of handclapping in Steps 5 and 6.
The PowerPoint presentation used in the instruction had 26 slides in total and
was projected on the screen in the classroom (see Figure 2 for the setting of
the classroom). The instruction was carried out in English except for the use
of the following Japanese phrases: Kiite kudasai [Listen to me] and Minna de
itte kudasai [Repeat after me, everyone], which were familiar to the partici-
pants from their regular class sessions. Table 2 summarizes the instructional
design.
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Figure 3 Examples of slides in the productive knowledge test. Panel A shows a ques-
tion slide in Section 1. Panel B shows a picture slide in Section 1. Panel C shows a
picture slide in Section 2. [Color figure can be viewed at wileyonlinelibrary.com]

Assessment
In the current study, we used two assessment instruments: (a) a productive
knowledge test in the form of a picture elicitation task and (b) a receptive
knowledge test in the form of a dictation task.

Productive Knowledge Test
We used a picture elicitation task to measure participants’ production skills.
The task elicited the production of 18 target words (six for each target feature;
see Table 1). Nine (three for each feature) of the 18 words came from the in-
structional session, and the remaining nine were new words. We administered
this test via a computer in a computer lab. The test had 30 questions in total
(18 target items and 12 distractors) and consisted of two sections. We designed
all questions so that the participants pronounced loanwords in sentences with
the carrier frame, Kono “loanword” ga … [This “loanword” is …], so that
they would not focus too much on the target words themselves. The first sec-
tion had 15 questions (nine target items—three for each target feature—and six
distractors), in which the participants answered referential questions. They saw
a question on the first slide in English (e.g., “What is 3,000 yen?”) and then
answered the question in Japanese on the basis of the second slide (e.g., Kono
herumetto ga 3,000 en desu. [This helmet is 3,000 yen.]; see Panels A and B in
Figure 3). The second section also had 15 questions (nine target items—three
for each target feature—and six distractors), in which the participants answered
affective questions. They were instructed to express in Japanese their likes and
dislikes about things or people in the pictures (e.g., Kono masukotto ga suki
desu. [I like this mascot.]; see Panel C in Figure 3). We accompanied all pic-
tures with words in English in order to reduce the possibility of the participants
using alternative words. Each section had two practice questions before the
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Table 3 Target Japanese loanwords and their number of moras in the receptive knowl-
edge test

Long vowel Geminate Moraic nasal

Target Meaning Moras Target Meaning Moras Target Meaning Moras

raitaa lighter 4 kurejitto credit 5 rinneru Linnell 4
shirubaa silver 4 hariuddo Hollywood 5 kenneru kennel 4
oodaa order 4 pikunikku picnic 5 yoanna Yoanna 4
boodaa border 4 basuketto basket 5 ibanna Evanna 4
tesutaa tester 4 boikotto boycott 5 suzannu Suzanne 4
misutaa mister 4 berubetto velvet 5 ibonnu Yvonne 4

Note. Bold letters indicate target features.

actual test questions in order to familiarize participants with the question
format. After the directions and practice questions, slides automatically pro-
gressed to the next slide at preset intervals (5 seconds for a question slide
in Section 1, 10 seconds for a picture slide in Sections 1 and 2, and 5 sec-
onds between questions). The participants spoke into a microphone, and their
responses were audio-recorded. We created three versions of the test for the
pretest, immediate posttest, and delayed posttest. The elicited loanwords were
the same throughout the three versions, but the pictures and elicited sentences
were all different, and the order of items was randomized. The Cronbach’s al-
pha estimates of internal consistency for the three versions of this test using
native speaker ratings were .77, .76, and .71, respectively, and the Cronbach’s
alpha estimates for the three versions of the test scored for acoustic duration
were .80, .92, and .85, respectively.

Receptive Knowledge Test
We used a dictation task to measure participants’ receptive skills. It tested
whether they were able to perceive the target linguistic features in 18 words
(six for each target feature; see Table 3). None of the words appeared in the
instructional session or the productive knowledge test. We administered it as
a paper-and-pencil test. The participants listened to the audio and wrote the
words in katakana or romanization.5 Each word was uttered in the carrier sen-
tence, Kore wa “loanword” desu. [This is “loanword”], with the frame sen-
tence already printed on the test paper, so that participants only had to write
the target word. The test had 30 items in total (18 target items and 12 distrac-
tors) with two practice items at the beginning. The participants listened to each
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item twice, once with a male voice and once with a female voice. Two native
Japanese speakers had recorded the audio files under the researcher’s direc-
tion. We asked them to utter each sentence (a) at a natural pace and (b) without
any emphasis. We created three versions of the test for the pretest, immediate
posttest, and delayed posttest. The items were the same throughout the three
versions, but the order of items was randomized. The Cronbach’s alpha esti-
mates of internal consistency for the three versions of this test were .81, .92,
and .90, respectively.

Procedure
The instructor of one of the two sections of the course, who is the first author of
this article, conducted all the instructional sessions and administered the tests.
One week before the instruction, both the gesture and no gesture groups took
the pretests during their regular class hours in a computer lab. All participants
took the productive knowledge test first and then the receptive knowledge test.
We administered these tests to all participants simultaneously in each group.
One week later, the instructor carried out the instruction for both groups dur-
ing their regular class hours in the same classrooms where their regular classes
were held. We video-recorded the instruction to allow us to check if the par-
ticipants had followed the instructor’s directions.6 We placed a video camera
in the front corner of the classroom to capture both instructor and participants.
The instructor informed the participants only that they were going to prac-
tice pronouncing Japanese loanwords to enhance their vocabulary and did not
mention the specific target linguistic features throughout this experiment. Im-
mediately after the instruction, the participants took the immediate posttests in
a computer lab. They also completed the delayed posttests 4 weeks after in-
struction. Both posttests followed the same procedure as that of the pretests.
We administered a background questionnaire in class 1 day after the delayed
posttests.

Analysis
Productive Knowledge Test Scoring
In order to make the analysis more valid and credible, we used both subjective
ratings by native speakers and objective speech-analysis measures using Praat
(Version 6.0; Boersma & Weenink, 2015) to analyze the productive knowledge
test data. For this analysis, we carefully clipped each target word utterance from
its original sound file, which produced a total of 1,239 sound files.

Subjective measure. We used native speakers’ ratings as a subjective mea-
sure for the production data. Two native Japanese speakers participated in a
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rating session. Both were master’s students in applied linguistics and were
teaching Japanese at a university at the time of this study. The rating session
took place individually with the first author in a quiet room. The researcher
played each audio file through a speaker. We used a dichotomous scale for
this rating. We asked the raters to mark “targetlike” if they thought the partic-
ipants had pronounced the target linguistic features (long vowels, geminates,
and moraic nasals) as native Japanese speakers do, and “non-target-like” if
the participants had not pronounced them as native Japanese speakers do. We
counted targetlike responses as one point, and non-target-like as zero points.
Thus, the participants could receive up to two points for each item (one point
contributed by each rater), which made the maximum total score 36 (12 points
for each of the three target features). Before they rated each target feature spo-
ken by the participants, we gave the raters eight different examples of a target-
like utterance and eight different examples of a non-target-like utterance. The
raters listened to each audio clip of participants’ speech only once, but they
could listen to a clip again if they were not confident about their judgment of
it. In order to avoid bias, we did not inform the raters about which clips were
pretest data or posttest data. Each rater scored the audio files in a different
order. The rating session lasted about two hours. The interrater reliability mea-
sured by Cohen’s kappa was .41, which was moderate agreement on the basis of
Landis and Koch’s (1977) guidelines. Because this value was not particularly
high, we recruited two more native speaker raters (lay people residing in Japan)
for a follow-up analysis. The interrater reliability of this new set of raters was
.62, which was substantial agreement (Landis & Koch, 1977). Because the
main findings of the results with these follow-up raters were identical to the
ones with the original raters, we have reported the original results (for the re-
sults with the follow-up raters, see Appendix S1 in the Supporting Information
online).

Objective measure. Using the speech analysis software Praat (Version 6.0;
Boersma & Weenink, 2015), we measured the duration of the realization of
each target linguistic feature: (a) from the beginning to the end of a target
vowel (long vowels), (b) from the end of the preceding vowel to the begin-
ning of the following vowel (geminates), and (c) from the end of the preceding
vowel to the beginning of the following vowel (moraic nasals). We calculated
each participant’s mean duration of each target feature for each test occasion.
We divided the mean duration of long vowels by 2, because they consisted of
two moras (cf. geminates and moraic nasals, which are one mora each). This
produced a score for duration per mora across linguistic features.
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Figure 4 Violin plot of duration of target features by native speaker rating. This data
came from both (gesture, no gesture) groups and from all three test points (pretest,
immediate posttest, delayed posttest).

We must admit that this duration analysis was not an ideal measure be-
cause it was influenced by speech rate.7 To overcome this limitation, we ex-
cluded from the analysis data points that greatly deviated from others (see the
Productive Knowledge Test Data Exclusion section).8 The final duration data
correlated largely with native speaker rating scores (polyserial correlation with
maximum-likelihood estimate, ρ = .59, SE = .02, 95% CI [.55, .63]; see also
Figure 4), suggesting that the observed longer durations were not just a result
of participants’ saying the target words slowly.

Receptive Knowledge Test Scoring
The participants received one point if their response demonstrated detection
of the target linguistic feature, regardless of orthographical errors or errors in
other parts of the word, and they received zero points if their response did not
indicate detection of the target feature. The maximum possible score was 18
(six points for each of the three features).
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Productive Knowledge Test Data Exclusion
Unfortunately, two participants’ data (one for each group) were lost due to
technical issues. Also, on the pretest, three participants (one from the gesture
group and two from the no gesture group) did not produce the target word in
one of the test items. For the calculation of duration for the objective measure,
further data elimination was necessary because, in some cases, participants ut-
tered the target words very slowly, which could have skewed the results. Thus,
for each item, we excluded values that were 2 standard deviations larger than
the mean of the group, which excluded about 4% of the data.9

Receptive Knowledge Test Data Exclusion
One participant in the no gesture group scored nearly 80% on the pretest, which
stood out from the other scores (M = 3.79, or 21%, SD = 2.40, 95% CI [2.78,
4.80]). Thus, we excluded this participant from the analysis.

Statistical Procedures
As a preliminary analysis, we carried out independent samples t tests to check
that the two groups were not significantly different from one another at the time
of the pretest. We then performed a mixed design repeated-measures ANOVA
on each dependent variable with a between-subjects variable of group (gesture,
no gesture) and a within-subjects variable of time (pretest, immediate posttest,
delayed posttest). We tested the assumptions of sphericity and normality with
Mauchly’s test and the Kolmogorov-Smirnov test, respectively. These tests did
not indicate any violation of the assumptions (see Appendix S4 for the results
of the tests of assumptions). We set the alpha level at .05. We calculated effect
size with partial eta squared. Following Cohen’s (1988) guideline, we consid-
ered an effect size small when ηp

2 was around .01, medium when ηp
2 was

around .06, and large when ηp
2 was around .14. When the interaction between

time and group was significant, we conducted a post hoc repeated-measures
ANOVA for each group to identify different patterns of development. We cal-
culated the effect size for pairwise comparisons with Cohen’s d. Following the
guideline of Plonsky and Oswald (2014) for within-group contrasts, we con-
sidered an effect size small when d was around 0.60, medium when d was
around 1.00, and large when d was around 1.40. Due to the small number of
target items (i.e., six items for each linguistic feature), we conducted these sta-
tistical analyses on the total scores of the dependent variables rather than on
the separate scores of the linguistic targets.10 We used SPSS v.22 for the main
analyses.
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Results

Productive Knowledge Test
Subjective Measure
The first research question concerned the effect of participants’ seeing
and performing gestures on their productive knowledge of L2 pronunci-
ation. The first analysis tested whether, on the basis of ratings by na-
tive speakers of Japanese, the gesture group improved their production
of Japanese moraic features over time more than did the no gesture
group. Table 4 presents means, standard deviations, and 95% confidence
intervals around the means. The two groups were not significantly different
from one another at the time of the pretest, t(21) = −0.62, p = .542, d =
−0.25, 95% CI (around d) [−1.08, 0.57]. To answer the research question, we
performed a mixed design repeated-measures ANOVA for the native speaker
rating scores with group (gesture, no gesture) as a between-subjects variable
and time (pretest, immediate posttest, delayed posttest) as a within-subjects
variable. The results showed that the main effect of time was statistically sig-
nificant, F(2, 42) = 31.96, p < .001, ηp

2 = .60, 90% CI [.42, .69], indicating
that, from native raters’ point of view, the participants as a whole improved
their production of the target features after the instructional session with a
large effect size. The pairwise comparisons within the main effect of time re-
vealed that the participants as a whole significantly improved from the pretest
to the immediate posttest with a medium effect size, p < .001, d = 1.12, 95%
CI [0.67, 1.65], and that the gain was maintained from the immediate posttest
to the delayed posttest (immediate posttest vs. delayed posttest, p = .541, d =
0.10, 95% CI [−0.24, 0.45]; pretest vs. delayed posttest, p < .001, d = 1.26,
95% CI [0.75, 1.88]). The interaction effect between time and group was not
significant, F(2, 42) = 2.40, p = .103, ηp

2 = .10, 90% CI [.00, .23], which
suggested that, although the gesture group’s scores were numerically higher
than those of the no gesture group on the posttests, the use of handclapping
during the instructional session did not have a statistically significant impact
on the development of participants’ productive skills of the target features over
time as judged by native speakers of Japanese. The main effect of group was
not significant either, F(1, 21) = 0.21, p = .650, ηp

2 = .01, 90% CI [.00, .15].
Figure 5 displays these results graphically.

Objective Measure
In the second analysis, we tested whether the gesture group improved their
production of Japanese moraic features over time more than did the no ges-
ture group in terms of the duration of the acoustic realization of the target
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Figure 5 Productive knowledge test results based on native-speaker ratings. The verti-
cal lines represent standard errors.

features. Table 4 presents means, standard deviations, and 95% confidence in-
tervals around the means. The two groups were not significantly different from
one another at the time of the pretest, t(21) = 0.18, p = .860, d = 0.07, 95% CI
[−0.74, 0.89]. To answer the research question, we performed a mixed design
repeated-measures ANOVA for the summed mean target duration with group
(gesture, no gesture) as a between-subjects variable and time (pretest, immedi-
ate posttest, delayed posttest) as a within-subjects variable. The results showed
that the main effect of time was statistically significant, F(2, 42) = 27.53, p <

.001, ηp
2 = .57, 90% CI [.37, .66], indicating that the participants as a whole

improved their production of the target features after the instructional session
with a large effect size. The pairwise comparisons within the main effect of
time revealed that the participants as a whole significantly improved from the
pretest to the immediate posttest with a large effect size, p < .001, d = 1.58,
95% CI [0.93, 2.37], and then the gain declined significantly on the delayed
posttest, p < .001, d = −0.75, 95% CI [−1.23, −0.37], but that the duration
of the target sounds in their speech was still significantly longer on the delayed
posttest than on the pretest, p = .001, d = 0.92, 95% CI [0.39, 1.51]. The in-
teraction effect between time and group was not significant, F(2, 42) = 2.12,
p = .133, ηp

2 = .09, 90% CI [.00, .22], which suggested that, although the ges-
ture group’s mean duration of the target sounds was numerically longer than

Language Learning 00:0, xxxx 2020, pp. 1–37 22



Iizuka, Nakatsukasa, and Braver Gesture for Pronunciation Instruction

Figure 6 Productive knowledge test results based on objective acoustic duration mea-
surements. The vertical lines represent standard errors.

that of the no gesture group on the posttests, the use of handclapping during
the instructional session did not have a statistically significant impact on the
development of participants’ productive skills of the target features over time.
The main effect of group was not significant either, F(1, 21) = 2.41, p = .136,
ηp

2 = .10, 90% CI [.00, .31]. Figure 6 displays these results graphically.

Receptive Knowledge Test
The second research question concerned the effect of participants’ seeing and
performing gestures on their receptive knowledge of L2 pronunciation. The
third analysis tested whether the gesture group improved their perception of
Japanese moraic features over time more than did the no gesture group. Table 4
presents means, standard deviations, and 95% confidence intervals around the
means. The two groups were not significantly different from one another at
the time of the pretest, t(22) = −0.38, p = .704, d = −0.15, 95% CI [−0.96,
0.65]. To answer the research question, we performed a mixed design repeated-
measures ANOVA for the receptive knowledge test scores with group (ges-
ture, no gesture) as a between-subjects variable and time (pretest, immediate
posttest, delayed posttest) as a within-subjects variable. The results showed
that the main effect of time was statistically significant, F(2, 44) = 21.81, p <

.001, ηp
2 = .50, 90% CI [.30, .61], indicating that the participants as a whole
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improved their perception of the target features after the instructional session
with a large effect size. The pairwise comparisons within the main effect of
time revealed that the participants as a whole significantly improved from the
pretest to the immediate posttest with a small-medium effect size, p < .001, d
= 0.81, 95% CI [0.57, 1.56], and then that the gain declined significantly on
the delayed posttest, p < .001, d = −0.42, 95% CI [−0.69, −0.21], but that the
scores were still significantly higher on the delayed posttest than on the pretest,
p = .004, d = 0.52, 95% CI [0.18, 1.03]. The interaction effect between time
and group was significant, F(2, 44) = 3.81, p = .030, ηp

2 = .15, 90% CI [.01,
.28], suggesting that the use of handclapping during the instructional session
may have had a statistically significant impact over time on the development
of participants’ receptive skills of the target features with a large effect size.
A post hoc repeated-measures ANOVA for each group revealed a significant
main effect of time for both the gesture and the no gesture groups, F(2, 24)
= 19.02, p < .001, ηp

2 = .61, 90% CI [.35, .72] and F(2, 20) = 6.12, p =
.008, ηp

2 = .38, 90% CI [.07, .54], respectively, suggesting that both groups
improved overall. However, the developmental courses were different depend-
ing on the use of handclapping. Although both groups improved significantly
from the pretest to the immediate posttest (for the gesture group p < .001, d
= 0.95, 95% CI [0.60, 2.10]; for the no gesture group p = .020, d = 0.49,
95% CI [0.11, 1.29]), and although both groups showed a significant decline
on the delayed posttest (for the gesture group p = .005, d = −0.37, 95% CI
[−0.69, −0.12]; for the no gesture group p = .024, d = −0.45, 95% CI [−1.00,
−0.07]), the gesture group still demonstrated a significant gain on the delayed
posttest, compared to the pretest, with a small-medium effect size, p = .004, d
= 0.74, 95% CI [0.29, 1.59], whereas the no gesture group was no better than
they had been on the pretest at the time of the delayed posttest, p = .501, d =
0.12, 95% CI [−0.28, 0.57]. The main effect of group was not significant, F(1,
22) = 1.21, p = .283, ηp

2 = .05, 90% CI [.00, .24]. Figure 7 displays these
results graphically.

Discussion

In the present study, we explored the effects of participants’ seeing and per-
forming gestures on their development of receptive and productive knowledge
of L2 Japanese segmental features. We had predicted that the use of gestures
would facilitate the development of both receptive and productive knowledge.
The prediction was confirmed for receptive knowledge, but not for produc-
tive knowledge. On the one hand, the results showed that both the gesture and
no gesture groups significantly improved their productive knowledge from the
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Figure 7 Receptive knowledge test results. The vertical lines represent standard errors.

pretest to the posttests without any significant between-group differences for
subjective and objective analyses, suggesting a lack of significant impact of
handclapping on productive knowledge. On the other hand, the findings indi-
cate that the two groups went through different patterns of development for
receptive knowledge. The gesture group, but not the no gesture group, main-
tained the instructional effect up to the delayed posttest, suggesting a signifi-
cant impact of handclapping on receptive knowledge. Why did we find a posi-
tive effect of handclapping on receptive knowledge as we expected, but not on
productive knowledge? We offer three possible accounts for this discrepancy:
(a) skill acquisition theory (DeKeyser, 2015), (b) the learning order of speech
(Flege, 1995), and (c) monitoring (e.g., Kormos, 2000).

First, the difference between the receptive and productive knowledge may
have resulted from the relationship between the instructional activity and
the outcome measures. Skill acquisition theory (DeKeyser, 2015) postulates
that knowledge developed through practice is skill-specific, meaning that the
acquired skill is useful primarily only in the way that it is practiced (modality,
context, etc.; the concept of transfer-appropriate processing could apply here
too; Morris, Bransford, & Franks, 1977). Li and DeKeyser (2017), for exam-
ple, demonstrated that perception-based phonological training led to better
performance on a perception test, whereas production-based phonological
training led to better performance on a production test, and, critically, benefits
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were much less pronounced on a test of the reverse (nontrained) skill. This
concept can be applied to the present study because the instructional activity—
in both groups—mainly focused on production practice with picture stimuli;
that is, the instructional activity alone (without handclapping) presumably im-
proved participants’ performance on the productive knowledge test for which,
similar to the instructional activity, participants had to produce target words in
response to pictures. This instructional effect may have been smaller for the re-
ceptive knowledge test, which was less similar to the instruction and arguably
required more than just the practiced skills alone. The participants, perhaps,
needed to extract from the practice the underlying phonological rules to reach
the correct answers on the receptive knowledge test. The use of handclapping
might have helped this process of noticing and encoding new phonological
forms by highlighting the L2 features, thereby possibly making the knowledge
more versatile and more observable on receptive as well as productive skills.

However, the learning order of speech may be an alternative explanation
for the gap between receptive and productive knowledge. Flege’s (1995) speech
learning model assumes that the acquisition of perception ability precedes the
acquisition of production ability. It is possible that, in this study, handclapping
influenced participants’ receptive knowledge alone only because it is an ear-
lieracquired domain relative to productive knowledge, and therefore, if a study
were to include an extended period of instruction, handclapping might start to
influence productive knowledge too.

Yet another possible explanation is the availability of monitoring of L2
form (e.g., Kormos, 2000). As we described in the Methods section, in the
productive knowledge test, participants produced target features while answer-
ing referential or affective questions, meaning that the participants had to pay
attention not only to form but also to meaning. In contrast, on the receptive
knowledge test, they were able to focus solely on form. Therefore, it is possible
that the advantage afforded by handclapping was only available during testing
under participants’ conscious monitoring. Thus, we found a positive effect of
handclapping in our form-focused, receptive knowledge test but not in our (rel-
atively) meaning-focused, productive knowledge test. This interpretation may
gain support from the recent meta-analysis of L2 pronunciation instruction by
Saito and Plonsky (2019), which found positive effects of pronunciation in-
struction only on L2 learners’ monitored production, such as on a read-aloud
task, with the effects being unclear under more spontaneous production.

On the whole, the present study provides some evidence that gesture in
the form of a short intervention of handclapping possibly facilitates the devel-
opment of L2 segmental features. We assumed that handclapping highlighted
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the target features visually, auditorily, and kinesthetically, producing this
result. Moreover, the fact that we found the effect at the time of the delayed
posttest speaks to memory-enhancing effects of multimodal encoding (dual-
coding theory; Paivio, 1991; Paivio & Desrochers, 1980, and the enactment
effect; Engelkamp & Dehn, 2000). Therefore, this study suggests that the
memory-enhancing effect of gestures, which has been found in the domain
of vocabulary (e.g., Huang et al., 2019; Kelly et al., 2009; Tellier, 2008), and
more recently, in grammar (Nakatsukasa, 2016) and suprasegmental features
of speech (e.g., Yuan et al., 2019), might reach the segmental phonology
level of L2 acquisition. However, this interpretation must be treated with
caution. One reason for this caution is that, as we noted, handclapping pro-
vides not only visual and kinesthetic aids, but also provides auditory aids—a
characteristic not found in all gesture types. Therefore, the present finding
should not be generalized to all types of gesture. For theoretical advancement,
further research is needed to find out which aspect(s) of handclapping (visual,
kinesthetic, auditory, or a combination of some or all of these) contributes to
the positive effect. This inquiry is possible through a laboratory study with
experimental manipulations (e.g., muting the sound of handclapping).

Another implication of this study is, perhaps, the importance of including
a delayed posttest in this line of research. Neither Nakatsukasa (2016) or the
present study found any significant group difference on immediate posttests
(i.e., within a day), but both of these studies identified effects on delayed
posttests (i.e., over a week). It may be the case that some previous studies (e.g.,
Hirata & Kelly, 2010; Hirata et al., 2014) did not detect an effect of gestures
due to their lack of delayed posttests. In order to better capture the effects of
gestures (or any other variable), it would be necessary and desirable to conduct
posttests more than once after a reasonable interval.

From a pedagogical point of view, the present study suggests the potential
of the use of handclapping to teach L2 pronunciation, indicating small ben-
efits for receptive knowledge. The study also showed no harmful effects for
productive knowledge suggesting that clapping did not cause cognitive over-
load in terms of developing productive skills. By means of visual, auditory,
and/or kinesthetic support, handclapping may highlight covert L2 phonolog-
ical features that might otherwise go unnoticed, possibly making difficult L2
features easier to understand and more memorable. This study demonstrated
that this kind of benefit does not appear to be limited to suprasegmentals (e.g.,
Zhang et al., 2018) but can also be extended to segmentals. The fact that the
present study was carried out in a classroom setting, yielding a positive ef-
fect of handclapping (at least on receptive knowledge), should also encourage
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language teachers and learners to actively pursue the use of handclapping and
other forms of gesture as an instructional and learning tool, particularly once
the current study has generated further empirical support.

Limitations and Future Directions

Although this study has provided some theoretical and pedagogical insights
into the use of gestures, it also has some limitations. First, the number of par-
ticipants may not have been large enough to draw a firm conclusion. Because
significance tests are influenced by sample size, the lack of between-group dif-
ference on the productive knowledge test in this study (absence of evidence)
should not be taken as evidence of absence. Second, the interrater reliability
of the native speaker ratings was not particularly high. Although a dichoto-
mous scale was used for the ratings—our reasoning being that native speak-
ers’ phonemic perception would be categorical in nature (i.e., native speakers
have phonemic boundaries that differentiate one phoneme from another)—this
methodological decision appears to have lowered interrater reliability. There-
fore, future studies should instead use a more fine-grained scale to allow for
more nuanced judgments. Finally, the validity of the dictation task as a mea-
sure of perception ability should be discussed. As one reviewer suggested, a
multiple-choice recognition task might have been a more accurate measure of
perception ability in the sense that participants would not have needed to go
through the extra step of writing down what they heard. Despite this drawback,
the present study made use of a dictation task over a recognition task to min-
imize reactivity. Participants might have overemphasized the target segmental
features on the productive knowledge test if a recognition pretest had revealed,
through contrasting examples, what the researchers were investigating. This in
turn might have unduly hidden L1 English speakers’ typical production errors
for these particular features (i.e., short vowel instead of long vowel; singleton
instead of geminate; lack of moraic nasal). This was also part of the reason that
the target features were not mentioned to participants during the study. All this
being said, the accuracy of outcome measures is an important aspect to con-
sider, and future researchers need to choose tests on the basis of their research
purposes and designs.

Conclusion

The present study aimed to advance research on the pedagogical use of ges-
tures for pronunciation instruction by quantitatively exploring the immediate
and delayed effects of handclapping in classrooms. The results indicate that
gestures may indeed be useful by making difficult L2 phonological features

Language Learning 00:0, xxxx 2020, pp. 1–37 28



Iizuka, Nakatsukasa, and Braver Gesture for Pronunciation Instruction

easier to understand and more memorable. This study is only a first step, and
many more studies are needed, especially considering that L2 teachers fre-
quently use gestures to teach pronunciation (see e.g., Hudson, 2011; Smotrova,
2017) without substantial empirical support for the practice. Therefore, future
research should continue to explore the impact of gestures in classrooms and
accumulate findings so that language teachers and learners can systematically
use gestures as powerful instructional and learning tools.

Final revised version accepted 8 February 2020

Notes

1 Following Hirata, Kelly, Huang, and Manansala (2014) and Zheng, Hirata, and
Kelly (2018), we used the terms segmental and suprasegmental, with segmental
referring to acoustic features within a segment (e.g., individual phonemic
contrasts) and suprasegmental referring to acoustic features beyond a segment
(e.g., sentential intonation).

2 The current sample of students included various majors with psychology
accounting for the largest proportion (n = 6), but none of the participants’ majors
seemed to be of potential relevance to this study except one French major. A
follow-up analysis with this participant removed did not change any of the main
findings.

3 A reviewer commented that we should also have considered knowledge of other
L2s for inclusion criteria. We did not collect this information, so we were not able
to pursue this variable in the present study. Future studies should include such
information for more complete analysis.

4 In fact, our pilot study with the moraic-beat gesture resulted in many participants
unable to properly repeat this gesture after the instructor.

5 In Japanese, loanwords are written in a distinct writing system, called katakana.
However, because of the limited proficiency of the participants in the current
study, we allowed participants to use romanization instead of katakana.
Otherwise, orthographical issues might have obscured the results.

6 Occasional video-recording of the classroom was mentioned in the course
syllabus, and this was one of the several occasions when the class was
video-recorded.

7 To minimize the influence of speech rate on objective analysis, other analysis
methods and research designs are also possible. For instance, if the research
materials include minimal pairs (e.g., short vs. long vowels), direct pairwise
comparisons are possible. Because the Japanese language consists of moras, each
of which has equal duration (Vance, 1987), a reasonable alternative might also be
to use ratio calculation (i.e., the ratio of the duration of a target feature to that of
the entire word).
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8 A reviewer suggested converting the data to z scores for analysis and trimming
them as necessary. We conducted follow-up analyses with this method. The main
result of interest was the same as in the original analysis: There was no significant
difference between the two groups for this dependent variable (see Appendix S2 in
the Supporting Information online for the details).

9 A reviewer expressed concern about excluding 4% of the data. We conducted a
follow-up analysis with all data points included. The main result of interest was
the same as in the original analysis: There was no significant difference between
the two groups for this dependent variable (see Appendix S3 in the Supporting
Information online for the details).

10 Although we thought that the number of items was too small for separate analyses
of different linguistic targets or of trained (i.e., used in the instruction) versus
untrained items, we conducted these analyses upon the reviewers’ request. We
performed repeated-measures MANOVAs with dependent variables of different
linguistic targets (long vowels, geminates, moraic nasals) and different training
status (trained items, untrained items). The results did not yield new significant
findings for these variables.

Open Research Badges

This article has earned an Open Materials badge for making publicly available
the components of the research methods needed to reproduce the reported pro-
cedure. All materials that the authors have used and have the right to share are
available at https://www.iris-database.org. All proprietary materials have been
precisely identified in the manuscript.
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Appendix: Accessible Summary (also publicly available at

https://oasis-database.org)

Gesture May Have a Memory Enhancing Effect in the Teaching of
Sounds in a Second Language
What This Research Was About and Why It Is Important
Language teachers use a wide range of instructional gestures, including body
movements, head nods, and handclapping in second language (L2) classrooms
to help learners to master L2 pronunciation. However, the effects of such tech-
niques have rarely been tested. This study examined one form of instructional
gesture, handclapping, in L2 Japanese classrooms to see whether and how it fa-
cilitated the development of L2 sounds. Two groups of English-speaking learn-
ers of Japanese practiced pronouncing sounds that are unique to the L2 either
with or without handclapping. The results showed that those who practiced
with handclapping better maintained the effects of instruction in a perception
test than those without handclapping, suggesting a memory enhancing effect
of the technique.

What the Researchers Did
� Twenty-five English-speaking university students in a second-semester

Japanese course received 10 minutes of pronunciation instruction in which
they practiced pronouncing unique Japanese sounds either with (13 stu-
dents) or without (12 students) handclapping.

� The learners also took production and perception tests at three time
points: before instruction, immediately after instruction, and 4 weeks after
instruction.

� The production test data were analyzed in both subjective and objective
ways: scoring by native Japanese speakers and by acoustic analysis using
a software.

What the Researchers Found
� On the production tests:

◦ As measured by native Japanese speakers’ ratings, learners who prac-
ticed with handclapping performed similarly to their counterparts without
handclapping.

◦ As measured by the objective acoustic analysis, learners who practiced
with handclapping performed similarly to their counterparts without
handclapping.
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◦ These findings suggest there may be no harmful effects of handclapping
for production.

� On the perception tests:
◦ Handclapping helped the learners to maintain a small–medium sized ben-

efit for receptive knowledge 4 weeks after instruction, whereas practice
without handclapping did not.

Things to Consider
� The study found small–medium benefits of handclapping for perception and

no disadvantages for production.
� Instructional gestures may have a memory enhancing effect on the teaching

of L2 sounds, and therefore language teachers could consider incorporating
such techniques into instruction.

� However, future studies are needed to see whether other forms of gestures
(aside from handclapping) have a similarly positive effect and whether the
benefit could be extended to learners’ production skills.

� This study had small numbers of participants and so results should be inter-
preted with caution.

Materials and data: Materials are publicly available at: https://www.iris-
database.org
How to cite this summary: Iizuka, T., Nakatsukasa, K., & Braver, A. (2020).
Gesture may have a memory enhancing effect in the teaching of sounds in a
second language. OASIS Summary of Iizuka, Nakatsukasa, & Braver (2020) in
Language Learning. https://oasis-database.org
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