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0. ABSTRACT 

In the past few years, the study of gestures has shown that gesturing is beneficial 

for general learning processes, and more specifically, for language learning. Moreover, 

research points out that the type of gestures used by teachers and learners matters. 

Recent work on general learning processes has found that mismatching gestures (also 

called supplementary gestures, i.e., gestures that express semantic meanings which are 

different from those expressed in speech) are beneficial for learning (e.g., Goldin-

Meadow, 2003; Singer  & Goldin-Meadow, 2005). Yet little is known about whether 

the use of mismatching or supplementary gestures can also favor second language 

acquisition processes.  

This PhD thesis examines the impact of matching and mismatching gestures 

produced by teachers and learners in the foreign language classroom, focusing on 

vocabulary acquisition. In order to do that, we will conduct two experimental studies 

involving Catalan-speaking adult learners having Russian as their target language. The 

two experimental studies aime to investigate the influence of matching and mismatching 

gestures from two different perspectives, namely perception (experimental study 1) and 

production (experimental study 2). The following two sets of research questions will be 

addressed. Study 1: What is the impact of co-speech matching and mismatching 

gestures, as produced by instructors, on adult L2 vocabulary learning? What is the effect 

of previous knowledge of the target concept? Study 2: What is the impact of co-speech 

matching and mismatching gestures, as produced by learners, on adult L2 vocabulary 

learning? What is the effect of previous knowledge of the target concept? 

The first study will consist of two experiments. In the first experiment, Catalan-

dominant subjects (N =60) will be presented with 30 Russian common words in random 

order in three conditions (Speech, Speech  + Matching iconic gesture, Speech + 

Mismatching iconic gesture). Subsequently, they will be asked to perform a recall test at 

three points in time (2 minutes, 2 and 7 days after finishing the training session). 

Subjects will be presented with the words in random order (naming them in Catalan) 

and they will have to recall the target word.  

In the first experiment, we will use familiar notions in the L1 of our participants. 

In order to investigate the influence of previous knowledge of the target concept, the 

second experiment will use culturally-bound words for which there is no equivalent in 
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the native language. The second experiment will use the same procedure used in 

Experiment 1.  

The second study will also consist of two experiments (in the first experiment – 

common words in both L1 and L2 will be used, while in the second experiment novel 

concepts will be used). Catalan-dominant subjects (N = 60) will be exposed to 30 novel 

words of Russian origin. The target words will be presented in random order through an 

image of the concept together with an oral definition of the concept in Catalan, 

containing both the description of the object and its usage. After this, participants will 

be presented with the images of the target word and will be asked first to reproduce the 

description of each target word and then to recall the target word in Russian. The aim of 

both experiments is to investigate whether the type of gestures used by the subjects 

while recollecting a description of the target word have an influence on the successful 

recollection of the word (and concept, in Experiment 2) in the target language. 

We hypothesize that, for both experiments, the use of mismatching gestures will 

have a positive effect on vocabulary acquisition, either produced by the instructor or the 

language learner. Regarding the second research question, we hypothesize that the use 

of mismatching gestures might reveal themselves more helpful for the acquisition of 

novel concepts.  

 

RESUM 

En els darrers anys, la recerca sobre l’estudi de la gesticulació ha mostrat que 

aquesta és beneficiosa pels processos d’aprenentatge en general, i de manera més 

específica, per l’aprenentatge del llenguatge.  A més a més, la recerca ens mostra que el 

tipus de gestos utilitzats pels professors i els aprenents és important. Treballs recents 

sobre els processos generals cognitius i d’aprenentatge han descobert que els gestos 

discordants (també anomenats gesticulació suplementària que són, per exemple, gestos 

que expressen significats semàntics diferents dels expressats a través la parla) són 

beneficiosos per a l’aprenentatge (Goldin-Meadow, 2003; Singer  & Goldin-Meadow, 

2005). Tanmateix poc se sap sobre si l’ús de gestos discordants pot afavorir 

l’aprenentatge d’una segona llengua. 

Aquesta tesi doctoral examina l'impacte dels gestos concordants i discordants 

realitzats pels professors i alumnes en una classe de llengua estrangera, específicament 
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en l'adquisició de vocabulari. Per tal de fer això, durem a terme dos estudis 

experimentals amb estudiants adults que tenen el rus com a idioma objectiu 

d’aprenentatge. Els dos estudis experimentals tenen com objectiu la investigació de la 

influència dels gestos concordants i discordants des de dues perspectives diferents, la 

percepció (estudi experimental 1) i la producció (estudi experimental 2). 

  S’analitzaran els següents dos grups de preguntes de recerca: Estudi 1: Quin és 

l'impacte de l'ús de gestos concordants i discordants utilitzat per els professors  en 

l'adquisició de vocabulari L2 d’una segona llengua? Quin és l’efecte d’un coneixement 

previ del concepte objectiu? Estudi 2: Quin és l’impacte de la concordança i 

discordança de la llengua, feta pels aprenents, en l’aprenentatge de vocabulari L2 en 

adults? Els subjectes que produeixen més gestos discordants, aprenen més ràpidament 

que els que fan gestos concordants? 

En el primer estudi als subjectes amb el català com a llengua dominant (N = 60) 

se’ls presentarà amb 30 paraules en rus en tres condicions (Parla, Parla + Coincidència 

icònica dels gestos, Parla + no coincidència icònica dels gestos). Després d’això se’ls 

demanarà de fer un test de recordatori tres vegades (5 minuts després d’acabar la sessió 

d’entrenament, al cap de 2 dies i al cap d’una setmana). L’investigador dirà el nom de 

l’objecte en català i els subjectes hauran de dir la traducció al rus. Després d’això, 

l’investigador llegirà en veu alta la paraula en català i els participants hauran de 

dibuixar un cercle al voltant de la traducció correcte en rus d’una selecció de 4 

possibilitats. En el primer experiment, vam utilitzar com a objectiu paraules que 

representessin nocions familiars en el L1 dels nostres participants. Per tal d’investigar la 

influència del coneixement previ del concepte objectiu, el segon experiment utilitzarà 

paraules vinculades culturalment pels que no hi ha equivalent en la llengua nativa. El 

segon experiment utilitzarà el mateix procediment que l’Experiment 1. 

El segon estudi consistirà també de dos experiments (en el primer experiment 

s’utilitzaran paraules comunes de L1 i L2, mentre que en el segon experiment 

s’utilitzaran conceptes nous). Als subjectes amb el Català com a llengua dominant 

(N=60) se’ls exposaran 30 paraules noves d’origen Rus. Aquestes paraules objectiu 

seran presentades amb un ordre aleatori a través d’una imatge del concepte i per una 

definició oral en català, que contindrà una descripció del objecte i el seu ús. Els 

participants tindran 2 minuts per recordar cada paraula. Després d’això se’ls demanarà 

que intentin reproduir la descripció de cada mot i intentar recordar la paraula en llengua 
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russa. L’objectiu és analitzar si el tipus de gestos utilitzats pels subjectes quan recopilen 

la descripció de la paraula objectiu te una influència en la exitosa recol·lecció del mot (i 

concepte, a l’Experiment 2) en la llengua objectiu. 

La nostra hipòtesi és que, en ambdós experiments, l’ús de gestos discordants tindrà 

un efecte positiu en l’adquisició de nou vocabulari, ja sigui produïts per l’instructor o 

l’aprenent de la llengua. Pel que fa als efectes potencials de l’aprenentatge de la nova 

paraula/concepte, la nostra hipòtesi és que l’ús de gesticulació discordant revelarà ser de 

més ajuda per l’adquisició de nous conceptes. 
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1. INTRODUCTION 

In the present section, we introduce the object of our analysis (gestures), and a 

brief overview of prior work done in this field. First, we review the literature on 

integration between gesture and speech. After this, we discuss the influence of gestures 

at the early stages of language development and the influence of gestures on cognitive 

processes of a speaker. We conclude with the topic of gestures and speech in L2 

production and the influence of gestures on vocabulary acquisition that results to be of 

major importance for our work. 

 

1.1.Object of analysis 

This research focuses on the role of gesture in the foreign language classroom, 

acquisition of new vocabulary in particular. The main goals of the study are to 

investigate whether the use (and type) of gestures produced by the instructor in the 

foreign language classroom as well as by the language learner have an influence on 

vocabulary acquisition by adult learners of Russian. Specifically, the study aims to 

analyze the impact of the use of matching and mismatching gestures (see section 3.2.2.) 

used by the instructor as well as by the learner on short and long-term memory in 

relation to the L2 vocabulary acquisition. 

 

1.2. Prior work 

In first subsection, we discuss the existent body of work on the topic of gesture 

and speech integration. This topic has raised a great interest in the last decades. Various 

authors have pointed to the importance of gestures in the adult communicative system 

(e.g., Ekman & Freisen, 1969; Goldin-Meadow, 2003; McNeill, 1992; Kendon, 1980, 

2004). In the second subsection, we introduce some of the studies that have investigated 

the role of gestures at the early stages of language development. Several studies have 

focused on the positive influence of the caregiver’s gestures (e.g., Meyer, Hard, Brand, 

McGarvey, Dare & Baldwin, 2011; Zammit & Schafer, 2010). The third subsection 

discusses recent results on the positive influence of gestures on cognition, i.e. memory 

and learning processes (e.g., Alibali & DiRusso 1999, Goldin-Meadow 2003, among 

others). Finally, we touch upon the topic of gesture and speech in L2 acquisition (e.g., 
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Gullberg, 2010; Macedonia, 2003; Macedonia & Criegsten, 2012; Tellier, 2008; Kelly, 

McDevitt & Esch, 2009) and the influence of gestures on learning novel words.  

   

1.2.1. Gesture and speech  

In the same manner as we express our thoughts through speech, and speech and 

gesture form a unified system, we express our thought through gestures. Recently, 

researchers opened the way to the idea that gestures may reflect the cognitive processes 

of people conversing as well as ideas that are not directly reproduced in speech.  

Adam Kendon (1980) was the first to state that gestures cannot be separated 

from speech and form one integrated system. Indeed, people all over the world gesture, 

and even those who are blind from birth and have therefore never seen other people 

gesturing, produce gestures while they talk. Similarly, when we talk on the phone and 

are perfectly aware that no one sees us, we keep gesturing, sometimes without being 

conscious of it (Goldin-Meadow, 2003). Iverson and Goldin-Meadow (1998) analyzed 

spontaneous conversations of 12 blind children and adolescents aged 9;1 to 18;10 and 

12 sighted subjects of approximately the same age. Participants were asked to take part 

in a reasoning task designed to elicit gesturing in sighted children. The results showed 

that blind children did not show significant differences in gesturing in comparison to the 

sighted group.  

Still little is known about why people gesture. There is a common idea that 

people tend to gesture because speaker’s gestures convey useful information to the 

listener. To investigate this hypothesis, Iverson and Goldin-Meadow (1998) asked four 

blind children aged 5;0-8;6 to communicate with an experimenter. The participants 

were told that the experimenter was blind from birth. During the experiment, it occurred 

that all blind children gestured, even when they were aware that their interlocutor was 

not seeing gestures. The above studies support the view that speech and gesture form a 

single system (Goldin-Meadow, 2003).  

Another argument to support this view was presented by McNeill (1992), who 

detected that 90% of gestures are produced during speech. According to McNeill 

(1992), gesture and speech are synchronous at three levels: semantic (co-occuring 

gesture and speech express the same idea), pragmatic (in both modalities speech and 

gesture serve for the same intentional function) and phonological (prominences of 
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gesture and speech are temporally aligned). There is a clear time synchronization 

between speech and gesture. The peak of gestural movements, the so-called stroke, 

tends to temporally co-occur with the prominence in speech (e.g., Goldin-Meadow, 

2003). In order to investigate the anchoring regions in speech that align with pointing 

gestures, Esteve-Gibert and Prieto (2013) asked fifteen Catalan speakers to participate 

in a pointing-naming task. Participants were asked to point at a screen while 

pronouncing a target word with different metrical patterns. 720 instances of pointing-

speech combinations were obtained. The results of the study showed that (a) intonation 

peaks and gesture strokes and apexes varied depending on the distance of the accented 

syllable to the upcoming phrase boundary; and (b) intonation peaks and gesture apexes 

were synchronized and followed the same timing patterns.  

All in all, these findings underscore that gesture and speech form a unique 

system. Thus, to ignore gesture is to ignore an important part of the communicative 

system (Goldin- Meadow, 2003).  

 

1.2.2.  Gestures and speech in L1 acquisition 

In the present section, we review the literature on the role of gestures in first 

language acquisition from two points of view: (1) the influence of caregivers' gestures 

on the child’s language acquisition; and (2) the influence of gestures produced by 

children themselves on their language acquisition, that is, how infants start producing a 

gesture-speech integrated system.  

We come across gestures from the very beginning of our lives. Gesturing is a 

primer way of communication between an infant and his/her caregiver. As gesturing 

occurs naturally when we speak, mothers also gesture. Mothers align their speech and 

action while communicating with their infants (Meyer et al., 2011). So how does a child 

benefit from gesturing while acquiring his/her mother tongue? As Goodwyn et al. 

(2000) state, gestures are a critical component of caregiver’s communication and play a 

crucial role in early language development. Various studies suggest that adults’ gestures 

produced in accordance with an object they are naming help children to perceive the 

connection between words and their lexical referent (e.g., Yoshida & Smith, 2007; Yu, 

Ballard & Aslin, 2005). Matatyaho-Bullaro et al. (2014) claimed that shaking and 

looming motions help increase learning of word-object relations. The authors conducted 
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a study with 60 8-month old infants, exposing them to two words presented by a toy 

under different motion conditions – shaking, looming, upward and sideway. The result 

of the experiment showed that the type of gesture that an adult used affected the word 

learning process of the preverbal infant. Infants tend to learn better with shaking and 

looming motions produced by their caregivers.  

To investigate the relation between maternal verbal and gestural labeling that 

accompany a set of common nouns, Zammit and Schafer (2010) conducted a study 

observing ten mothers interacting with their 10-month old infants. The authors 

categorized verbal labeling events produced by mothers into three categories: label 

only, label plus deictic/pointing gesture, label plus iconic gesture1 . The results of the 

experiment showed that maternal use of iconic gestures predicted the timing of 

acquisition of nouns in comprehension. Zammit and Schafer (2010) detected a 

correlation between the number of maternal iconic gestures and the number of words 

that children produce. Particularly, children whose mothers produce iconic gestures 

while labeling comprehend and thus acquire the vocabulary faster than children whose 

mothers produce uncoordinated gestures. The results of the study are not surprising, as 

previous studies showed that the use of iconic gestures is crucial for comprehension. 

The study by Namy et al. (2000) of eighty 15-month aged infants and their parents 

demonstrated that parents regularly produce gestural labels in their input to infants and 

parents’ iconic gestures play an important role in comprehension, as they support the 

child’s recall of object labels.  

To further investigate infants’ perception of gesture-prosodic synchrony in 

pointing gestures, Esteve-Gibert, Pons and Prieto (in preparation) conducted the study 

with 25 9-month old infants. The study investigated whether children are sensitive to 

the synchronization between gesture and speech and whether they are aware of the fact 

that prosodic heads and edges contain gesture timing. During the experiment, children 

were exposed to four test trials - two of them contained synchronized items and two of 

them unsynchronized items. The authors expected that unsynchronized items lead to 

longer attention/looking time. The results of the study confirmed that infants recognize 

the difference between synchronized and unsynchronized items already at the age of 9 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Representational gestures include iconic and metaphoric gestures. They make reference to 
objects, actions, or relations by creating an aspect of their referent’s shape or movement. Iconic 
gestures express more tangible information (McNeill, 1992).	  
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months. The above-mentioned studies underline the importance of caregiver’s gestures 

on infant’s early language development.  

The next point of interest is how infants start producing a gesture-speech 

integrated system. As pointed out above, several authors have argued that gesture and 

speech form part of an integrated system (e.g., Bernardis & Gentilucci, 2006; Goldin-

Meadow, 2003; Kendon, 2004; McNeill, 1992, 2005). The question that arises is 

whether this integration starts to occur: Is there a moment in L1 linguistic development 

when gesture is used without speech? When do children start producing gestures 

integrated with speech? Several studies have investigated the synchronization between 

speech and gesture at early L1 production stages (Butcher & Goldin-Meadow, 2000; 

Goldin-Meadow & Butcher, 2003; Esteve-Gibert & Prieto 2014). Butcher and Goldin-

Meadow (2000) carried out a longitudinal study with six children between the ages of 

12-27 months. They found that gesturing (e.g., pointing gestures) occur in isolation at 

the beginning of language production and become integrated with speech before 

children begin producing words in combination with other words, i.e. between 14-23 

months. Therefore, only when reaching two years of age, does gesture and speech 

become unified into a single system, which is characterized by semantic and temporal 

coherence (Goldin- Meadow, 2003). Yet in their study, Esteve-Gibert and Prieto (2014) 

detected that 11-month old infants already produce synchronous gesture-speech 

combinations, but isolated pointing is still more frequent at this age. In the longitudinal 

sample of the study it resulted possible to detect a significant increase of gesture-speech 

productions by 15 months of age. 

In general, the period in which a child is able to combine words with gestures 

can be considered as a transition stage toward the production of two-word combinations 

(Capirci, Iverson, Pizzuto & Volterra, 1996; Butcher  & Goldin-Meadow, 2000). As 

Goldin-Meadow and Butcher (2003) state, the occurrence of gesture-speech 

combinations, with gestures conveying supplementary meanings, predicts the later 

occurrence of two word utterances. Thus, when a child says “mommy” and points at a 

cup, he/she shows his/her ability to convey sentence-like meaning across gesture and 

speech. It predicts that he or she will be able to convey the same meaning entirely 

within speech (Özçaliskan & Goldin-Meadow, 2005). The study by Igualada, Bosch and 

Prieto (submitted) investigated the influence of infants’ use of synchronous gesture- 

speech combinations on later language development. The study was conducted with 19 
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12-month old infants who were exposed to a declarative pointing task under three 

different conditions: Available condition, when the adult was visually attending the 

infant but not the object of reference; unavailable condition, when the adult was not 

visually attending to the infant neither to the object; and a baseline condition, when the 

adult was engaged with the infant’s object of reference. Results reveal a significant 

interaction between social condition and communicative productions. Only synchronous 

pointing-speech combinations increased in frequency during the available condition. 

This combination of synchronous gesture – speech pointing positively correlated with 

vocabulary and grammatical development at the age of 18 month. The authors conclude 

that the ability of an infant to use a multimodal communicative strategy at 12 months 

reveals as an effective way to communicate with the adult, and this is related to later 

vocabulary outcome.  

In their study, Özçaliskan & Goldin-Meadow (2005) tried to find an answer to 

whether the production of supplementary gesture-speech combinations by children of 

14, 18 and 22 months presaged oncoming changes in their speech and served as a 

forerunner of linguistic advances. Forty children were videotaped while they were 

interacting with their caregivers; all the meaningful sounds and communicative gestures 

were transcribed. The results of the study showed, not surprisingly, that speech and 

gesture change with age. What is however more important, the types of gesture-speech 

combinations also change over time and indicate changes in speech. Children who 

produced one word at a time used gesture to supplement their speech, thus turning a 

word into utterance and presenting a sentence-like meaning (eat + point at cookie). 

Children did not produce utterances containing verbs with two arguments, as for 

example “mommy the cookie” or with an argument and predicate “me touch” until they 

are 22 months old, but many children revealed their readiness to compose this 

construction by gesture-speech combination. Children produced these constructions as 

gesture-speech combinations, as for example “mommy” + point at couch or “you”+ hit 

gesture. During the study it also turned out that few children produced utterances with 

two predicates in speech, as, for example, “help me find”, even at 22 months, and they 

produced them is gesture- speech combinations “I like it” + eat gesture. Importantly, 

only after a short period children began producing these combinations in speech. Thus, 

the study by Özçaliskan and Goldin-Meadow (2005) confirms the fact that gesture can 

precede and signal changes in speech. 
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Iverson (2010) also came to the conclusion that in the early stages of language 

development children combine single words with single gestures such so the two 

elements either convey equivalent meanings (e.g., shaking the head while saying “no”) 

or complementary meanings (pointing to a mother’s coffee cup while saying “cup”). 

Later in development, children begin to produce gesture + word combinations in which 

each component provides a different (but related) piece of information about the 

referent (e.g., pointing to mother’s coffee cup while saying “mommy”). These 

supplementary combinations are of particular interest to our investigation, as they can 

be considered as a type of mismatching gesture.    

We now turn to studies focusing on gesture and cognition at later stages of 

children’s development, that is, in school setting. 

 

1.2.3. Gesture and cognition  

This section contains an overview of key studies investigating the impact of 

gesture on learners’ cognitive processes while speaking in their native language. An 

existent body of work states that verbal information is better recognized and recalled if 

the learner accompanies this verbal information with gestures (e.g., Kita, 2000; Tellier, 

2008).  

During the last decades, several studies have shown the positive effects of 

gesturing on the learning processes (e.g. Alibali & DiRusso, 1999; Broaders, Cook, 

Mitchell & Goldin-Meadow, 2008). The study by Alibali and DiRusso (1999) 

investigated the effect of the learner gestures on the process of learning to solve a math 

problem (namely counting a set of objects). Twenty preschoolers were asked to count 

chips under the following three conditions while children were counting aloud: (a) 

gesture prohibited, (b) active gesture, (c) puppets gesturing. It turned out that children 

counted better under the last two conditions than under the non-gesturing condition. 

However, the number of errors differed when children counted themselves and when 

they were observing the puppet. Active gestures helped children to keep track and 

coordinate tagging the items and saying the number words. Thus, from these findings it 

is possible to make the inference that gesture-promotion may positively affect language 

learning.  
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The study by Broaders et al. (2007) aimed to determine whether forcing 

speakers to gesture encouraged them to express their knowledge. 106 children were 

asked to solve six mathematical problems designed in the following way: 6+3+7=__+7. 

Children were divided into gesture, non-gesture, and control groups. The results 

revealed that asking children to gesture encouraged them to convey previously 

unexpected but correct information, proving a positive effect of gestures on the learning 

process. 

Cook, Mitchell and Goldin-Meadow (2008) conducted a math learning task, 

consisting in solving equations in form: 4 + 9 + 3 = 4 + __ with 84 third- and fourth-

grade children. First, there was an instruction phase, where children were exposed to 

three conditions: (a) Speech condition consisted of the phrase “I want to make one side 

equal to the other side”. In (b) Gesture condition, the instructor moved her hand under 

the left side then under the right side and did not speak. In (c) Gesture + Speech 

condition the instructor said, “I want to make one side equal to the other” and 

accompanied it with gestures. In the second phase, the instructor taught the child how to 

use the equalizer strategy to solve six more mathematical problems of the following 

type 4+9+3=4+__. The instructor said “I want to make one side (in this moment the 

instructor was sweeping the left hand under the left side of the equation) equal to the 

other side (gesture sweeping the right hand under the right side); so four plus nine plus 

three equals sixteen, and four plus twelve equals sixteen; one side (gestures under the 

left side) is equal to the other side (gestures under the right side)”. After the instruction 

phase, children were given a problem of the same type to solve and were asked to 

produce one of the previously known strategies (Speech, Gesture, Gesture +Speech). 

The results showed that making children gesture while learning the new concept helps 

them to retain the knowledge that they received from the instructor. Children who were 

taught to gesture while solving the math problem presented better results in the post-

test.  

There is also evidence that not only gesture observation and production favors 

the learning process, different types of gestures was shown to have various impacts on 

learning (e.g, Goldin-Meadow, 2003; Singer & Goldin-Meadow, 2005) Importantly, the 

type of gesture matters while acquiring new information. Singer and Goldin-Meadow 

(2005) argued that not only learners produce mismatching gestures, but also the 

teacher’s hand movements can offer learner additional information through the use of 
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gestures. To investigate whether learners take advantage of this supplementary use of 

gestures, the authors conducted an experiment with 160 children 8-10 years old, who 

were taught either one or two problem-solving strategies in speech, in three conditions: 

(a) Accompanying speech with no gesture; (b) Gesture conveying the same information 

as speech (matching gestures), and (c) Gesture conveying different information from 

speech (mismatching gestures). The participants were taught to solve the math problem 

of the following type 6+4+3=__+3. Matching gesture would correspond to equalizer 

strategy in speech and equalizer strategy in gesture; mismatch would mean equalizer in 

speech and add-subtract in gesture. 

Examples of strategies: 

1. Equalizer in speech: ‘‘We can add 6 + 4 + 3, which equals 13. We want to make 

the other side of the equal sign the same amount, and 10 + 3 also equals 13, so 

10 is the answer.’’ 

2. Equalizer in gesture: Sweep with palm under left side of problem, drop hand, 

sweep with palm under right side. 

3. Add-subtract in speech: ‘‘We can add 6 + 4 + 3, which equals 13. We then 

subtract the other 3 from 13 and get 10 as the answer.’’  

4. Add-subtract in gesture: Point at the 6, the 4, and the left 3, then produce a flick-

away gesture near the right 3.  (Singer & Goldin-Meadow, 2005 : 86) 

Two groups were made: One used same strategies taught in speech and gesture 

(matching) and the other group used different speech and gesture strategies (mismatch 

gesture). Surprisingly, it turned out that children were more likely to profit from 

instruction with mismatching gestures rather than from matching gestures. This effect 

might have resulted because two different strategies, principle and algorithm in solving 

math problem, are presented simultaneously. Summing up, observing a mismatching 

gesture produced by teachers had a positive effect on learning. 

With respect to second language acquisition, Quinn-Allen (1995) conducted a 

study assessing the impact of gestures on memory for verbal information in a foreign 

language. The authors hypothesized that students would learn better if  expressions were 

presented simultaneously with gestures, resulting in better retention, and more persistent 

recall over time. The experimenter presented 10 French expressions accompanied with 

gestures to 112 English-speaking first-semester students learning French. An example 

of the sentence and accompanying gesture “C’est un type qui sait louvoyer” (“That’s a 
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sly one”) - move hand in a snake-like fashion in front of you. The participants were 

divided in three groups. The first group was to learn the expressions simultaneously 

with gestures and to use them to recall the learned expressions; the second group never 

saw gestures when learning new expressions; the third group did not have to learn 

gestures but saw them while they had to remember the words. The results showed a 

significant positive effect of learning expressions simultaneously with gestures on short-

term and long-term recall. That is, the students who saw gestures forgot fewer 

expressions that the group that did not see the gestures. 

The above-mentioned studies indicate that we express information and reveal our 

cognitive processes in two dimensions, namely through speech and through gesture. 

These dimensions are tightly interconnected and interdependent. Thus, by promoting 

the use of gesture in certain conditions we can positively influence learning processes. 

As we have discussed in the previous subsections, gesture, speech and cognition are 

tightly interconnected almost at all stages of language acquisition. Gestures may 

transmit the information that is not conveyed in speech for various reasons, one of them 

being that learners do not even realize that they already know the information but 

cannot express it verbally. This is why encouraging students to gesture favors their 

learning processes and also shows their knowledge development. Taking into account 

these effects of gesture on speech and cognition we aim to investigate the potential 

influence of gestures on L2 acquisition. In the following section, we will present an 

overview of the key issues in the field of gestures and speaking a foreign language. We 

will also mention studies about gesture, language proficiency and word retrieval to 

justify the importance of carrying out studies in the field of gestures and foreign 

language acquisition.  

 

1.2.4. Gestures and speech in L2 acquisition. 

As we have discussed already, people transmit information through speech and 

also through gesture. We talk and we gesture to provide information that is similar or 

supplementary to that of speech. Gesturing helps us to acquire our mother tongue, but 

does it help to acquire a second language?  

The idea that language proficiency influences gesture production was 

investigated in the late seventies by Marcos (1979). He asked sixteen Spanish – English 

bilinguals to speak about love or friendship in their non-dominant languages. Some of 
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the bilinguals were Spanish-dominant, while others were English-dominant. The results 

showed that the less proficient a speaker was in the L2, the more gestures occurred in 

his or her speech. Gullberg (1998) conducted a production study that examined the 

strategic use of gestures by native speakers and language learners. The subjects were 

five Swedish students with an intermediate level of proficiency in French and six 

French students with the same level of proficiency in Swedish. Participants saw and 

memorized a printed cartoon that contained no text or words, and to retell it both in their 

native and in their second languages to a native speaker. The evaluation study was 

conducted with the same participants in order to investigate native speaker’s perception 

of subject’s gestures on evaluation of proficiency. The results showed that strategic 

gestures do not replace, but complement speech and can be used to solve lexical 

problems. Also, the influence of gestures on proficiency assessment was observed. The 

subjects produced more gestures in their non-dominant second language. The study by 

Gullberg (1998) is in accordance with Marcos’ (1979) results. It can therefore be 

considered as a confirmation that there is a positive correlation between proficiency and 

gesturing in that gesturing increases alongside with linguistic difficulties. 

Recently, Graziano and Gullberg (2013) studied the compensatory role of 

gestures in speech production by fluent and non-fluent speakers. They analyzed three 

multimodal sets of narrative discourse. They tested three categories of subjects: The 

first category contained 33 Italian children divided in 3 equal groups (ages 4-5, 6-7, 8-

10). Children were asked to retell a cartoon in their L1 (Italian) to an adult they knew 

before. The adult, in his turn, was not to interrupt. The second group of participants was 

comprised of 11 Italian adults who were also asked to retell the cartoon to his or her 

interlocutor, also in their native language. The third group consisted of 11 Dutch adult 

learners of French. This group studied French for a minimum of 4 years and had 

different levels of proficiency. None of the participants has ever lived in a French-

speaking country. Participants were asked to narrate a cartoon to a native speaker. It 

turned out that L2 learners were more likely to gesture than other two groups. Results 

showed an effect of proficiency of language in the sense that less proficient learners 

produced a greater amount of gesturing during spontaneous speech production. On the 

other hand, the study also showed that when speech stops, gesture also stops, something 

that once again confirms the integration of speech and gesture into one system. 

Nicoladis, Pika, Yin and Marentette’s (2007) study investigated whether the 

relation between gesture use and language proficiency is mediated by task complexity. 
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The authors tested the idea that task difficulty would lead toward the use of more 

gestures in the less dominant language. The experiment was conducted with 16 adults 

with Chinese as their first language and English as their second language. Subjects were 

asked to watch 6 min of a Pink Panther cartoon that consisted of two different stories. 

Subsequently, they had to retell the story to an interlocutor who had never seen the 

cartoon before, under two conditions: (a) to retell the story in English to a native 

speaker of English, and (b) to narrate the story in Chinese to a native speaker of 

Mandarin Chinese. Participants produced longer stories in their native language and 

used more iconic and non-iconic gestures while retelling the story in their L2, indicating 

that gesture production depends on task complexity. Crucially, the authors assumed that 

retelling the story in an acquired second language is a more difficult task than telling a 

story in a native and/or dominant language. To conclude, the more difficult the task is 

for the speaker, the more gestures will be produced.    

The discussion as to why gesturing appears so often in L2 speech production is 

still ongoing. One of the hypotheses was put forward by Rauscher, Krauss and Chen 

(1996) who claimed that “representational gestures” (see the definition in section 3.2.1.) 

play a role in lexical access. To test this hypothesis, Rauscher, Krauss and Chen (1996) 

conducted an experiment with 41 undergraduates who were fluent and native speakers 

of English (only one was not native). Participants were asked to watch six videotaped 

excerpts from Warner Brothers’ cartoons, averaging 2 min 45 sec in length. Subjects 

were videotaped while describing the cartoon in the following  experimental conditions: 

no-gesture condition (they were instructed to keep their hands unmoved); gesture 

condition, crossed with three speech-conditions: normal-speech condition, obscure 

speech condition (subjects were to use as many obscure words as possible),  

constrained-speech condition (subjects were to avoid using words that contained a 

specific letter). The results revealed that the speakers who were asked not to gesture 

during their speech produced the same number of speech errors as the speakers who had 

an obstacle (i.e., obscure words or constrained words) to their speech. Thus, preventing 

speakers from gesturing adds an extra difficulty to their verbal expression. Rauscher et 

al. (1996) predicted that gesturing would become more frequent when the conceptual 

content of the speech is spatial. It turned out that when the speech contained spatial 

content, the participants spoke more slowly when they could not gesture, but when the 

content was non-spatial, they accelerated the speech without gesturing.  

Beattie and Caughlan (1999) investigated the role of iconic gestures in lexical 
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access using the tip-of-the-tongue phenomenon. In their experiment, Beattie and 

Caughlan (1999) presented 25 definitions of rare words to 60 adult participants who 

were asked to find the word corresponding to the definition. The speakers were divided 

in two groups, namely those who were allowed to gesture and those who were not. The 

hypothesis was that iconic gestures have a functional role in lexical access, in other 

words, those participants who were free to gesture should have less trouble in accessing 

the words. The results of the study indicated that gestures were associated with lexical 

search, however not only iconic gestures were detected. Additionally, there was no 

evidence that the presence of iconic gestures helped the speaker to resolve the tip-of-

the-tongue states.  

Ravizza (2003) also examined whether the presence of non-iconic gestures (such 

as beat gestures) influences word retrieval. The author conducted an experiment with 20 

undergraduates at the University of California. The participants were supposed to find 

the word corresponding to a set of a hundred definitions. In the first experiment, 20 

students were divided in two groups according to the motionless and tapping condition. 

Motionless conditions referred to the impediment to gesture; during the tapping 

condition participants were asked to produce up/down movements with their left hands. 

The results of the study confirmed the hypothesis that simple movements without 

semantic content (i.e., beat gestures) can have a positive effect on word retrieval. Yet, a 

second experiment conducted during the same study (Ravizza, 2003) concluded the 

opposite. 38 participants were given one minute to retrieve as many words as possible 

that started with the letter Q. No instructions were given as to whether they could or 

could not gesture at this stage. Next, one more minute was given to recall additional 

words, and during this task participants were asked to either move or to keep still. The 

results showed the benefit of not moving on fast word retrieval. Having considered 

these experiments, Ravizza (2003) concluded that beat movements may be beneficial in 

cases when lexical items have already been selected but need additional activation. 

 

1.2.5. Gesture and vocabulary acquisition 

Recent studies in the field of gestures and L2 acquisition indicated positive 

effects of iconic co-speech gestures on language learning. In this section, we present 

some studies that prove the positive effect of gestures on vocabulary acquisition. We 

will review studies focusing both on instructors’ and learners’ gestures.  
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The study by Macedonia, Müller and Friederici (2011) investigated the role of 

iconic vs. meaningless gestures produced by instructor on memory for nouns in foreign 

language. Macedonia et al. (2011) carried out a study with 33 German-speaking 

subjects that were trained to remember 92 concrete nouns from an artificial corpus of 

words, which was created according to Italian phonotactic rules. 46 items were 

presented with iconic gestures and another 46 items with meaningless gestures. The  

experiment lasted five days. Participants were trained during four days and performed a 

recall test on the 5th and 60th day). The results showed a significantly better 

memorization of words accompanied by iconic gestures both in the short- and long-term 

intervals.  

Tellier (2008) conducted a study to test the impact of gesture on second 

language learning. 20 French children learning English of an average age of 5.5 years, 

were presented with 8 common English words, accompanied four of them with gestures 

and four of them with pictures. In the gesture condition, children had to reproduce  

gestures while repeating words. It turned out that enacted items were memorized better 

than those presented with the pictures, thus confirming the impact of gesture production 

on word memorization. 

Further support of the importance of gesture was presented by Kelly et al. 

(2009). In their study, 12 Japanese verbs with common everyday meaning were 

presented to 27 adults with no previous knowledge of Japanese. The words were 

presented in blocks of three in following four conditions: (a) Speech (S), (b) Speech + 

Congruent Gesture (S+CG), (c) Speech + Incongruent Gesture (S+IG), and (d) 

Repeated Speech (RS). An example to incongruent gesture would be to say the verb 

“drink” and to produce a “washing” gesture. The results showed that the most positive 

effect on word learning was achieved when the items were presented in the Speech + 

Congruent Gesture condition; considerably lower results were achieved when words 

were accompanied by an incongruent gesture. This study confirmed a positive effect of 

enactment of iconic gestures on vocabulary processing by adult learners of L2.  

Macedonia and Knösche (2011) conducted a study that investigated the impact 

of gestures on abstract word learning. The authors elaborated 32 sentences, each 

consisting of 4 grammatical elements (subject noun, verb, adverb and object noun). 

Only nouns had a concrete meaning and the rest of the words were abstract. 16 

sentences were to be memorized audio-visually and 16 were enacted, whereas each 
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single word was accompanied by a symbolic gesture. The experiment lasted for 6 days, 

with a daily assessment of memory performance. The enacted option enhanced 

memorization not only for concrete but also for abstract words. Participants were also 

asked to produce new sentences with the words they learned, and it turned out that 

enacted items were recruited more than audio-visually learned vocabulary.  

Summing up, co-speech gestures have a positive effect on vocabulary 

acquisition. Returning to the notion of “match” and “mismatch” introduced by Goldin-

Meadow (2003) it is possible to say that there are few studies that investigated the 

impact of this kind of gestures on vocabulary acquisition. Thus, the main goal of this 

dissertation is to conduct two studies structured in a way that allow us to investigate the 

benefits of using gesture from two complementary angles, namely perception and 

production of matching and mismatching gestures. 

Having revised the existent body of work investigating the tight interconnection 

between speech and gesture, the influence of gestures on cognitive processes and speech 

production in native and foreign languages, we can advocate the importance of 

gesturing in promoting learning. We have also noticed that, in spite of the fact that the 

theme of gestures begins to occur more frequently in scientific works during recent 

years, there are still a number of unanswered questions in the field of gestures and 

foreign language acquisition. Positive effect of gestures can be traced among learners of 

all ages (e.g., Tellier, 2008, Kelly, 2009). Nonetheless, what type of gestures is more 

favorable? Returning to the notion of matching and mismatching gestures (more 

extensively discussed in section 3.2.2), we set out to investigate whether gesture-speech 

mismatch can favor foreign word acquisition.  

 

2. GOALS OF THE DISSERTATION 

 This PhD thesis investigates the role of gestures in second language vocabulary 

acquisition in a formal instruction setting. As the previous review of literature has 

shown, this field is still in its infancy and requires more research to be done in order to 

assess the benefits of gesturing in the language classroom. We will focus on two 

research topics, namely (1) the influence of matching vs. mismatching gestures used by 

the instructor to promote vocabulary acquisition; and (2), how gestures produced by the 

learner reflect his/her stage of vocabulary acquisition and favor or impede learning.  

 



	   22	  

3.THEORETICAL FRAMEWORK 

3.2.1. What are gestures? 

Having chosen gestures as an object of our study, we agree with Goldin-

Meadow (2003) in that gestures represent a great interest for investigation, as they are 

used in communication but they do not coincide with the speech codification system. 

Importantly, gestures can take on forms that speech cannot assume and can reveal 

meaning that speech cannot express. In this section, we concentrate on the definition of 

gesture and gesture types that we will assume in our study. 

Not all bodily and facial movements can be considered gestures that are part of 

the human communication system. In an overview of gesture typology, Gullberg (1998) 

states that beginning with Wundt (1921) there have been different gesture classifications 

elaborated by Efron (1941), Friedman and Hoffman (1967), Ekman and Friesen (1969) 

and McNeill (1992). Goldin-Meadow (2003) also makes a contribution to the typology 

of gestures. Due to the limited character of this investigation, we will only address the 

last three classifications.  

Ekman and Friesen (1969) classified nonverbal behavior into five categories: 

affect displays, regulators, adaptors emblems and illustrators. First two types of this 

classification do not necessarily involve hand movements.  

• Affect displays are primarily centered in the facial expression. They are 

defined as the mimic muscle movements associated with primary 

emotions as disgust, anger, sadness, etc.  

• Regulators are hand movements or slight changes in the body mage to 

facilitate a turn taking. They aim to maintain the back and forth nature of 

speaking and listening between interlocutors. These types of gestures 

show the speaker to continue, repeat, elaborate, hurry up, talk, etc. A 

typical regulator is a head nod, that is equivalent to the verbal mm-hmm. 

• Adaptors are hand movements that are maintained by habits, for 

example, smoothing hair, pushing the glasses up on the nose, holding 

one’s chin. Normally, they are produced with no intent of 

communication and a speaker has limited awareness of gesturing.  

• On the contrary to adaptors, people are always aware of producing 

emblems. Emblems, however, have no tight alignment to speech, they 
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can be easily produced without speech, as they are widely produced at 

places when the verbal communication is prevented, for example, by 

loud music, distance or agreement between speakers. They are nonverbal 

acts which have a direct verbal translation or dictionary definition. It can 

be a word or two or even a phrase. The definition of an emblem is known 

by a group, class or culture, because emblems are established forms that 

transmit their meaning even produced without any utterance. As 

emblems we can consider ‘thumbs up’ or ‘OK’ sign.  

• Finally, illustrators are defined as movements, directly tied to speech, 

that serve to underscore what is communicated verbally. Illustrators are 

intimately interrelated with the concomitant verbal behavior on a 

moment-to-moment basis and they are directly tired to content, inflection 

and loudness. This type of gestures repeat, substitute, contradict or 

argument the information that has been provided verbally. Illustrators are 

informative like emblems, but the one who produces emblems is less 

aware of them in comparison to producing emblems. 

McNeill (1992) divides all visible movements into gestures and non-gestures. To 

non-gestures he attributes self-touching (for example stroking the hair) and object 

manipulation. According to McNeill (1992), gestures can be classified into iconic, 

metaphoric, deitic, and beats. 

1. Iconic - In this case, the form of gesture bears a close relation to the semantic 

content of speech. These gestures represent body movements, movements of 

objects or people in space, shapes of objects or people. Let consider an example 

given by McNeill (1992 : 12): When describing a scene from a comic book story 

in which a character bends a tree back to the ground, an accompanying gesture 

looks like a hand spearing to grip something and pull it from the upper front 

space back and down near to the shoulder. Iconic gestures reveal the speakers’ 

memory image but also the particular point of view that he had taken toward it.  

2. Metaphoric - They represent an abstract idea rather than a concrete object, 

such as knowledge, language, and genre of narration. These gestures substitute 

the image of something invisible - an image of the abstraction. For example, a 

speaker announcing what he has just seen, and say “It was a Sylvester and 



	   24	  

Tweety cartoon”. The hands rise up as if offering listener an object (McNeill, 

1992 : 14). 

McNeill(1992) includes iconic and metaphoric gestures into a wider category, 

called representational gestures that make reference to objects, actions, or relation by 

creating an aspect of their referent’s shape or movement. Iconic gestures represent more 

tangible information and metaphoric gestures refer to more abstract concepts. 

3. Deictic - Pointing movements, usually performed with the pointing finger. 

These gestures are used to indicate objects, people and locations in present 

physical environment or in abstract space. Most pointing gestures during the 

narration or conversation are of abstract kind. For example, in a conversation 

between two previously unacquainted students, one of them asks another, 

“Where did you come from before?” and points to space between self and 

interlocutor. The space, at which this student points, is not a place whereas 

speaker and hearer currently find themselves, but an abstract space (McNeill, 

1992 : 18) 

4. Beats – Hand movements produced along with the rhythmical pulsation of 

speech, do not carry a definite meaning. The typical beat gesture is a simple flick 

of the hand or fingers up and down, back and forth. The distinction of a beat 

gesture from other gestures is that it has two movement phrases – in/out, 

up/down, while iconics and metaphorics have three phases – preparation, stroke, 

and retraction.  

Finally, Goldin-Meadow (2003) presents a more restrictive criteria for 

identifying gestures and exposes two criteria for identifying gestures: (1) gestures are 

produced as part of an intentional communicative act, in contrast to adaptors; (2) 

gestures are constructed at a moment of speech, in contrast to emblems. The author 

states that we cannot consider twisting off the lid of the jelly jar a gesture, even while 

asking to pass on the peanut butter. The jar-twisting action cannot be considered a 

gesture, despite the fact that this gesture accompanies speech. The jar twisting is a 

functional act on an object that should be distinguished as a non-gesture.  

In this study, we will concentrate on studying iconic gestures and their influence 

on vocabulary acquisition. Iconic gestures can also be called representational gestures 

(McNeill 1992). Kita (2000) includes to the term representational gestures iconic 
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gestures and abstract deictic gestures. As we will explain in the following section, in the 

present proposal we will concentrate on the role of iconic gestures, and to be precise, on 

the role of matching and mismatching iconic gestures on vocabulary learning.   

 

3.2.2. Matching and mismatching gestures 

Goldin-Meadow (2003 : 25) argues that gesture and speech encode meaning 

differently. Gesture conveys meaning globally, and speech represents the meaning 

discretely, thus it is difficult for the two modalities to contribute identical information to 

a message. Goldin-Meadow (2003 : 26) gives as an example: A child who was asked 

whether the amount of water changed when it was poured from a tall, skinny container 

into a short, wide container (Figure 1). The boy on the left panel said that the amount of 

water had changed and gave a verbal explanation: “’Cause that’s down lower than that 

one”. First, the child pointed at the lower water level in the shorter and wider container, 

then he pointed to the higher water level in the taller container. A boy performed a 

matching gesture. In the same situation another child (the girl on the right panel) 

performed a different gestures while giving the same response “’Cause this one’s lower 

than this one”. By using gestures the child is indicating the width of the containers and 

not their height. In the second example, words and gestures convey the contrast of 

dimensions – one container is lower but wide, another one higher but skinny. When 

speech and gesture do not convey the same information, a “gesture-speech mismatch” 

occurs (Goldin-Meadow, 2003).  

Figure 1. Children solving a problem about whether the amount of water in the 

two glasses is the same. 

 

Drawings by Linda Huff. from Goldin-Meadow, S. (2003) Hearing Gesture: How Our Hands Help Us 

Think, Harvard University Press. 
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In another example given by Goldin-Meadow (2003), children were asked first 

whether the number of checkers in two identical rows was the same, and then whether 

the number of checkers was the same when one of these rows changed when the 

checkers were spread out (Figure 2). In the first situation (matching gesture), the child 

stated that the number of checkers is the same, but then, after the instructor spreaded 

them out, the child said that the number of checkers is different. When the child is asked 

to explain, he said “cause you moved them out” and produces a spreading out motion 

(see child on the left panel). Another child (see right panel) (mismatching gesture) 

explained the reason why the quantity of checkers is different by saying the same 

phrase, but producing another gesture, he conveyed one to one correspondence gesture 

(Goldin-Meadow, 2003 : 28) The information expressed by gesture does not coincide 

with the information expressed by speech (“because you moved/spread the checkers"). 

The child has unconsciously understood that the number of checkers has not changed 

but still does not convert his or her idea into words. 

Figure 2. Children solving a problem about whether the number of checkers in 

one row is the same as in the other. 

 

                                    

Drawings by Linda Huff. from Goldin-Meadow, S. (2003) Hearing Gesture: How Our 

Hands Help Us Think, Harvard University 

 

Regarding the influences of gesturing on learning processes, Goldin-Meadow 

(2003) argues that we can define the learner’s points of transition as the moment when a 

learner is ready to acquire new information.  

 

As Goldin-Meadow (2003) argues, gesture-speech mismatches may also have 

implications for speaking. The author gives example of the person saying “I run all the 
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way upstairs” while gesturing a spiral trajectory. Very likely the speaker has a 

framework in his mind that unites the spiraling gesture and the upstairs run.  Goldin 

Meadow (2003 : 29) hypotheses that a speaker who produces a gesture-speech 

mismatch knows the information that is conveyed in both modalities, but he or she has 

not yet developed a knowledge framework or a discourse framework (a stair climbing 

example). Goldin-Meadow claims that we find gesture-speech mismatches in all sort of 

speakers and situations. For example, a husband talking to his wife in the living room 

about the children asks, “They made a cake, didn´t they?” While saying the word cake, 

he gestures toward the garden, thus indicating that the activity took place not in the 

kitchen, but in the garden, and that the cake was made of mud (Kendon, 1985, cited in 

Goldin-Meadow, 2003). In this example, only by observing gestures it is possible to get 

information that is not even implied by speech.  

Goldin-Meadow (2003) not only distinguished gesture and speech matches and 

mismatches but went further and introduced these notions into a classroom (see section 

1.2.3 for a review). She investigated whether those who tend to produce matches and 

mismatches learn differently. It turned out that mismatching children come to the right 

answer faster, as they are already in the moment of transition and are ready to learn.  

Another point of discussion is whether students benefit from watching their teachers 

producing matching and mismatching gestures. As the experiments with solving math 

problems showed, students benefited considerably more from a teacher producing 

gesture-speech mismatches, i.e., conveying one strategy through speech and another 

strategy through gestures (for more detailed information, see Goldin- Meadow, 2003 : 

103-131). 

The notion of matching and mismatching gestures will have a key role in our 

project, which will investigate the role of the instructor and second language learner's 

gesturing strategies. In present project we will follow Goldin-Meadow´s definition of 

“mismatching gesture” as a “gesture that conveys the different from speech 

information” (Goldin-Meadow, 2003 : 26).   

This PhD dissertation will aim at detecting the role of matching and 

mismatching gestures on novel words acquisition and will study gestures from two 

dimensions: gesture perception and gesture production. In the following two sections, 

we present the summary of some studies that have already investigated the impact of 

gestures on vocabulary acquisition without introducing a notion of mismatch into this 
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topic of discussion. 

 

4. HYPOTHESES 

Based on the research exposed in the previous sections, we elaborate a set of 

research questions that will be tested in two experimental studies.    

 

4.1. Experimental study 1 

People tend to better remember sentences in their native language if they are 

accompanied by congruent representational gestures than if they are accompanied by 

non-representational gestures (beats) or by incongruent representational gestures (Kelly 

et al., 2009). In the present study, we go a step further and investigate the impact of two 

types of congruent iconic (matching vs. mismatching gestures) on vocabulary 

acquisition. By mismatching gestures we mean gestures that contain additional 

information to that encoded in speech information, in other terms, gestures that provide 

supplementary information. Within the first study, we conduct two experiments, using 

similar methodology as Kelly’s et al. (2009). The difference between the two 

experiments lies in the types of words that are being learnt, namely, common words that 

are shared by the two languages (Experiment 1) or novel words that do not have a 

translation in the native language (Experiment 2). In the first experiment, we present 30 

Russian words representing a common notion which exists in the native language. In the 

second experiment, we present further 30 Russian words that represent a notion 

unknown to the subject. Thus, we investigate the potential effect of previous knowledge 

of the target concept. In both experiments, we predict that mismatching gestures 

produced by the instructor will have positive effect on vocabulary acquisition. 

  

4.2. Experimental study 2.  

During the last decades, several authors have claimed that gestures have a 

favorable effect on language acquisition from the topic of gesture production (e.g. 

Tellier, 2008 ; Kelly et al., 2009 ) To our knowledge, there is no empirical evidence as 

to whether type of gesture (matching or mismatching iconic gesture) can reveal the 

language learning process. Thus, we aim to find out whether a correlation between 
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production of matching and mismatching gestures and vocabulary acquisition exists. 

The second study is also comprised of two experiments with two types of target words. 

In the first experiment, we will use as stimuli words of Russian origin that represent 

objects that are familiar in the native culture. In the second experiment we will expose 

the subjects to words representing a new concept, which is specific of the Russian 

culture. In both cases, we hypothesize that learners who tend to produce mismatching 

gestures tend to acquire vocabulary faster than those who tend to produce matching 

gestures. This hypothesis is based on the Goldin-Meadow’s (2003) supposition that 

mismatching gestures convey additional information and reveal a moment of transition. 

 

5. EXPERIMENTAL STUDIES 

5.1. Study 1 

5.1.1 Research questions. 

What is the impact of co-speech matching and mismatching gestures, as 

produced by instructors, on adult L2 vocabulary learning? What is the effect of previous 

knowledge of the target concept? 

5.1.2. Methods 

5.1.2.1. Participants 

60 Catalan-dominant speaking adults will participate in the experiments. Participants 

will be recruited from the Department of Translation and Language Sciences at the 

Universitat Pompeu Fabra. Participants will have no prior knowledge of Russian. 

5.1.2.2.  Materials and Procedure 

Experiment 1 

The materials will comprise a set of 30 Russian words. For the first experiment 

we propose to use a set of common nouns that exist in both languages and represent 

notions the subject is familiar with in their L1 (e.g., stairs, ball, cup, painting, towel, 

etc.) even though we propose to use low-frequency words, for example “corkscrew".  

During the elaboration of the materials, for each of the target words we will 

create iconic gestures of two types (matching and mismatching gestures). The matching 

gesture will typically refer to a given physical property of the noun (for example shape 
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or texture), while the mismatching gesture will refer to a typical action the noun is 

related with. Gestures are going to be videotaped and learned by the experimenter, who 

will act as an instructor. 

As already discussed, mismatching gestures convey information that is 

additional to the information given by speech. Consider the target word “corkscrew”: If 

we simply produce a spiral gesture (describing the shape of the target), it gives no 

additional information to that strictly expressed by the target noun, thus it is a matching 

gesture. On the other hand, if the instructor enacts a bottle opening gesture, there is 

supplementary information corresponding to the usage of the object. In Figure 3 we 

present the notions and the possible matching and mismatching gestures accompanying 

them. The materials are currently under development. 

Figure 3. Sample experimental stimuli consisting of matching (A) and 

mismatching (B) gestures corresponding to the word “corkscrew”. 

 

                                              (A) 

 

 

(B) 

 

( 

 

 

 

 

Prior to the experiment, subjects will be asked to participate in a memory span 

task. During the training session, the instructor will introduce the word and will 

translate it twice, as follows:  “The next word is /shtopor/. /shtopor/ means corkscrew 

(llevataps). /shtopor/ means corkscrew”. The words will be presented in blocks of ten 

each according to three within-subjects conditions: (a) Speech, (b) Speech + Matching 
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gesture and (c) Speech + Mismatching gesture condition. There are three training 

sessions broken up by 2-minute breaks.  

Upon the completion of the training, two memory tasks will be presented after 

the last two-minute break. In the first task (a free recall test), the experimenter 

pronounces the target words in random order and the participants write a Catalan 

translation. In the second task, the experimenter says each word in Catalan (again in 

different order) , and the participants have to encircle the correct Russian translation out 

of choice of four words. The total time for training and testing is approximately 30 min 

and 10 min, respectively.  

After participants complete the two tasks, they will be asked to participate in two 

follow-up memory tests in two and seven days. 

 

Experiment 2 

In order to test the potential effects of the absence of knowledge of the target 

concept, we propose two experiments using the same procedure as in Experiment 1, 

however with words in Russian, representing a novel concept for our subjects. We will 

select 30 notions typical for Russian-speaking culture but unknown to the culture shared 

by subjects; for example, the following words: cheburashka, podstakannik, samovar, 

shown in the Figure 4. Prior to the experiment, we will conduct a test to check whether 

the target set of words is novel to the participants. 

Figure 4. Sample experimental stimuli for experiment 2 

 

The same procedure as in Experiment 1 will be applied to Experiment 2. 

Matching and mismatching gestures will be created for the unknown concepts. As the 

concepts are new for the subjects, they will have to be accompanied by the target 

pictures. We would like to test whether the use of mismatching gestures will be more 

beneficial for vocabulary acquisition than matching gestures. 



	   32	  

5.2. Study 2 

5.2.1. Research questions 

What is the impact of co-speech matching and mismatching gestures, as 

produced by learners, on adult L2 vocabulary learning? Do subjects who produce more 

mismatching gestures learn vocabulary faster than those who produce matching 

gestures?    

5.2.2. Method 

5.2.2.1. Participants  

60 participants, adults recruited from Universitat Pompeu Fabra. 

5.2.2.2 Materials and procedure 

Experiment 1 

  The materials for Study 2 will be the same as those described for Study 1. This 

time we will be focusing on potential benefits of the use of gestures, as produced by 

learners.  

In order to assess the impact of the use of gestures by the learners on vocabulary 

acquisition, we will carry out two experiments. In the first experiment, participants will 

be exposed to 30 target words of Russian origin, presented with the oral definition given 

in Catalan and a picture accompanying it. The concept is going to be familiar to the 

subject. The definition will include the description of objects and how the objects can 

be used. Again, participants will be exposed to the definitions of the target words in 

random order. Subsequently, participants will be asked to reproduce the description of 

each target word and then to try to remember the word in Russian. The videotaped 

answers and gestures will be analyzed in attempt to detect the potential correlation 

between the types of gestures used by the learner and the number of target words and 

definitions memorized successfully. 

 

Experiment 2 

In the second experiment we will use the same procedure as in the Experiment 1. The 

difference is that we select the notions that do not exist in the country of the origin of 

the tested subjects. We will use the same materials used in the second experiment of the 
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Study 1. Our aim is to test how producing gestures will influence the novel vocabulary 

and concept acquisition.  

 

5.3. Expected results 

In Study 1, we expect that words accompanied by mismatching gestures 

produced by the instructor will be better remembered. In Study 2, we also expect that 

(a) participants in the no-gesture group will perform significantly worse than in the 

gesture group; and (b) subjects who used more iconic mismatching gestures will show 

better results in the recall task than those who tended to accompany the speech with 

matching gestures. These expectations are based on results achieved by Goldin-Meadow 

and colleagues (2003) showing that mismatchers are in the moment of transition where 

they are ready to learn. 

 

 

6. WORKING SCHEDULE 

 

June 2014 • Submission of the Ph.D. Project. 

• Oral presentation of the Ph.D. proposal. 

July 2014 to October 2014 • Preparation of the theoretical part of the Ph.D. 

dissertation. Review of the relevant literature.  

• Preparation of the materials for the 1st and 2nd 

experiments 

November 2014 to 

December 2014 

• Recruiting of the subjects to participate in the 1st 

experiment 

• Processing of the 1st study  

January 2015 to May 2015 • Presentation of the results of the 1st study  

• Writing the results of the complete first study  

• Potential research stay in Lund University 
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February – April 

• April 2015 - Presentation of the results of the 

first study at the National Conference on Applied 

Linguistics AESLA  

June 2015 to October 2015 • Presentation of the results of the 1st study at the 

annual conference of the European Second 

Language Association (EUROSLA) held in 

September 2015. 

• Presentation of the results of the first study at the 

International Congress of Phonetic Sciences held 

in 10 – 14 of  August 2015 in Glasgow, 

Scotland. 

• Recruiting the subjects for the 2nd experiment 

• Processing of the 2nd experiment 

October 2015 to December 

2015 

• Writing the results of the 2nd study 

January 2016 to June 2016 • Writing the Ph.D. dissertation 

July 2016 • Dissertation defense 
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7. SELECTED REFERENCES 

 

Goldin-Meadow, Susan (2003). Hearing gesture: How our hands help us think. 

Cambridge, MA: The Belknap Press. 

 

The book presents a complete overview on the interdependence between 

gestures and speech. The author explains what gestures are and why speech and gesture 

form an integrated system. The main idea she defends is that gestures may convey 

additional information toward what is expressed in speech. The main topic of discussion 

is the influence of gesture on the cognitive processes in children. Goldin-Meadow 

shows that some children can produce mismatches between the information that they 

convey through speech and the information that they express through gestures. 

Interestingly, children who do this, tend to benefit from explicit instruction in the 

learning tasks. Thus Goldin-Meadow argues that gestures reveal the child´s readiness to 

learn and stress the fact that teachers should be aware not only of their gestures but also 

pay attention to the children´s gestures since gestures can become gateway into one’s 

process of thinking. The notion of matching and mismatching gestures results to be 

crucial for our study, as we apply it to foreign language acquisition. 

 

Gullberg, M. (2010). Methodological reflections on gesture analysis in second 

language acquisition and bilingualism research. Second Language Research 26:1, 75–

102. 

 

In this paper, Marianne Gullberg argues about the fact that speech and gestures 

form a tightly interconnected system with speech. She gives a wide-open detailed 

explanation of why a combined analysis of gesture and speech can depict new passes 

into theory in second language acquisition and bilingualism studies. In the first part of 

the article, the author analyzes the structure and systematicity of gestures. In the second 

part then she focuses on the relevance of gestures in second language acquisition, 

arguing that people gesture differently in their first and second language. The author 
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Kelly, S.D., McDevitt, T. & Esch, M. (2009). Brief training with co-speech gesture 

lends a hand to word learning in a foreign language, Language and Cognitive 

Processes, 24:2, 313-334. 

 

The study by Kelly et al. (2009) examined the role of iconic gestures in language 

learning in adults. Experiment 1 exposed adults to a brief training session during which 

novel Japanese verbs were presented to subjects with and without iconic gestures. Then 

the subjects were exposed to a memory test. The results showed that verbs, that were 

produced with co-speech iconic gestures, were better memorized. Experiment 2 

investigated the neural correlates for learning with gestures. Participants were exposed 

to the same training as in the first experiment over three days and then event-related 

potentials to words learned with and without co-speech gestures were measured. The 

main findings were that words that were learned with gesture produced a larger Late 

Positive Complex in bi-lateral parental sites in comparison to words learned without 

gestures. 

 

Singer, M.A. & Goldin-Meadow, S. (2005). Children learn when their teacher’s 

gestures and speech differ. Psychological Science 16:2, 85–89. 

 

The aim of the study is to find out whether math learners take advantage of 

teacher’s matching and mismatching gestures. The experiment was held with 160 

children in the third and fourth grades (ages 8-10). Children’s instruction was 

manipulated experimentally. An experimenter gave children different strategies to solve 

a math problem in speech. Some children received a matching strategy in gesture, some 
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a mismatching strategy in gesture and some no gesture at all. The results of the 

experiment showed that children who were taught with mismatching gestures were 

more successful after instruction than children who were taught with matching gestures. 

 

McNeill, David (1992). Hand and mind. What the hands reveal about thought. 

Chicago: University of Chicago Press. 

 

This book by McNeil is one of the central works within gesture studies. The 

main idea of the book is that “gestures are an integral part of language as much as are 

words, phrases and sentences – gestures and language are one system” (p.2). McNeill 

argues that gestures not only form part of what is said, but also depict and influence the 

thought itself. The author claims that language and gestures should be examined 

together as a part of a unique system. To facilitate the gesture analysis, McNeill also 

offers a detailed classification of gestures, dividing them into categories, depending on 

the information they convey and speech correspondence: iconic, metaphoric, beats and 

deitics.  
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