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Introduction
In everyday communication, speakers use hand and body gestures to accompany speech. Beat ges
tures are a type of manual non representational gesture that co occurs with speech and functions as a
visual highlighter of information. In contrast to a representation gesture, a beat gesture does not add
propositional content to a given utterance (Kendon, 1995; McNeill, 1992, 2005) but rather is used to
mark ‘‘the word or phrase it accompanies as being significant . . . for its discourse pragmatic content”
(McNeill, 1992, p. 15). Beat gestures have been defined as rhythmical movements of the hands that are
timed together with prosodic prominence in speech (Loehr, 2012; Shattuck Hufnagel, Ren, Mathew,
Yuen, & Demuth, 2016). Typically, the movements of hand gestures occur together with head and eye
brow movements, which together signal the privileged status of a given piece of discourse in a mul
timodal fashion (see, e.g., Cartmill, Demir, & Goldin Meadow, 2012; McNeill, 1992). In our study, we
investigated whether the use of beat gestures as a multimodal marker of prominence in a significant
discourse context helps to improve language recall abilities during early childhood.
Research on gestures has extensively reported the beneficial results of representational gestures for
various linguistic abilities such as the improvement of narrative skills between the ages of 5 and 6
years (Demir, Fisher, Goldin Meadow, & Levine, 2014) and the comprehension of complex syntactic
abilities by 3 and 4 year olds (Theakston, Coates, & Holler, 2014). In parallel with this, the use of
representational gestures has been shown to have cognitive benefits at different stages of children’s
cognitive development. For example, the benefits of representational gestures have been proven for
4 and 5 year olds in recalling words in a first language (Church, Kelly, & Lynch, 2000; So, Chen
Hui, & Wei Shan, 2012; Thompson, Driscoll, & Markson, 1998), for 5 year olds in learning words in
a second language (Tellier, 2008), and for 9 year olds in solving arithmetic operations (Goldin
Meadow, Cook, & Mitchell, 2009). By contrast, the potential beneficial effects of beat gestures, which
by definition do not carry semantic meaning, has not been investigated in depth, particularly in
development.
Adults seem to benefit from observing beat gestures when asked to recall lexical information in a
first language (Kushch & Prieto, 2016; So et al., 2012) or to learn novel words in a second language
(Kushch, Igualada, & Prieto, 2015). These data suggest that beat gestures highlighting a specific target
in the discourse benefit the recall and learning of that target, although less is known about the impact
of this highlighting function of beat gestures on the processing of the co occurring discourse
information.
What underlies the possible cognitive advantage offered by beat gestures? Interestingly, several
studies measuring event related brain potentials (ERPs) in adults have shown neural evidence of
the activation of language related areas when beat gestures are perceived, suggesting that they have
an attentional effect (Biau & Soto Faraco, 2013; Holle et al., 2012; Wang & Chu, 2013). The functional
neuroimaging study by Biau, Moris Fernandez, Holle, Avila, and Soto Faraco (2015) showed that dif
ferent brain areas were activated depending on whether speech was synchronized with beat gestures
or with other non gestural stimuli (i.e., disks/dots moving on a screen). Whereas beat gestures acti
vated language related areas of the brain, non gesture stimuli activated visual perception areas.
Hubbard, Wilson, Callan, and Dapretto (2009) found that beat gestures, and not nonsense movements
or still images, enhanced auditory processing of speech. All these data support the idea that beat ges
tures can be distinguished from other potential visual highlighters because of their direct integration
in the language system rather than a more general visual perceptual system.
Moreover, from a linguistic point of view, beat gestures have been shown to serve a focus marking
function (Jannedy & Mendoza Denton, 2005; Loehr, 2012; Shattuck Hufnagel et al., 2016; Yasinnik,
Renwick, & Shattuck Hufnagel, 2004). In addition, adult listeners have shown an increase in promi
nence perception when words are produced together with hand gestures (Krahmer & Swerts, 2007)
and head/facial beat gestures (Moubayed, Beskow, & Granström, 2010). Apart from the above
mentioned physiological and linguistic evidence, the positive cognitive effects of beat gestures are
consistent with the embodied cognition framework, which underlines the relevance of the body
movements and multimodal supporting channels in cognition and in favoring memory traces (see
Paivio, 1990; see also Barsalou, 2008; Barsalou, Simmons, Barbey, & Wilson, 2003).
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Although there is strong evidence that beat gestures are related to language and cognitive abilities
in adults, the benefits of beat gestures during childhood are less clear. Some production studies point
out that children start producing beat gestures around their fifth year of life as their narrative skills
develop (e.g., Mathew, Yuen, Shattuck Hufnagel, Ren, & Demuth, 2014; McNeill, 1992; Shattuck
Hufnagel et al., 2016; Stefanini, Bello, Caselli, Iverson, & Volterra, 2009). Regarding perception, to
our knowledge only two studies So et al. (2012) and Austin and Sweller (2014) have investigated
the effects of beat gestures on the recall of information during childhood, and they found opposite
results.
With regard to the first of these studies, So and colleagues (2012) found that adults benefited from
both beat and representational gestures in a word recall task, whereas children benefited from repre
sentational gestures but not from beat gestures. In a first experiment, adults were shown a video pre
sentation of a list of 10 verbs in three conditions (accompanied by a representational gesture, a beat
gesture, or no gesture). In the two conditions containing gestures, each verb co occurred either with a
gesture representing some semantic feature of the action described (the representational condition) or
with a simple open palm downward beat gesture (the beat condition). The results showed that adults
recalled a greater number of verbs in either the representational or beat gesture condition than in the
no gesture condition. The second experiment replicated the first study but with 4 and 5 year old
children as participants. The procedure was similar except for the number of words presented in
the list, which was reduced from 10 to 5 to accommodate the shorter mnemonic span of the children.
The results revealed that children’s ability to recall words benefited from the presence of representa
tional gestures but not from the presence of beat gestures. There are two possible reasons for these
negative results. First, in the experiment every word in the list was accompanied by a beat gesture,
which may have reduced the highlighting function of the beat gestures. Typically, beat gestures in nat
ural speech do not appear with every word but rather are used to make particular items stand out
from surrounding non prominent elements (Terken, 1991; Wagner et al., 2015). Moreover, the list
of target words was presented in isolation and without a child relevant discourse context in which
the presence of beat gestures might have been pragmatically motivated. From a perspective of dis
course assessment, a task in which linguistic units are presented without contextual support may lack
pragmatic motivation (e.g., Ito, Jincho, Minai, Yamane, & Mazuka, 2012).1
With regard to the second study, Austin and Sweller (2014) found that beat gestures did facilitate
the recall of spatial directions in 3 and 4 year old children. Participants first visually examined a toy
representation of a landscape. Then, the experimenter provided different directions that the children
needed to recall afterward. These directions consisted of locations and actions accompanied by either
a co speech gesture, a beat gesture, or no gesture. In the no gesture condition, spatial directions were
described verbally without gestures; in the co speech gesture condition, different types of gestures
(i.e., beat, deictic, metaphoric, and iconic gestures) were produced with affiliated target words; and
in the beat condition, target words co occurred with a beat gesture. Results showed that, on average,
children recalled the information about the spatial directions better in either the co speech gesture
condition or the beat condition than in the no gesture condition. In this experiment, the visual acces
sibility of the referents through the toy representation might have played a facilitating role in the re
call of both location and action target words. Indeed, other studies assessing children’s comprehension
of prosodic prominence have demonstrated that the presence of visual stimuli facilitates the recogni
tion of target items by children (Ito, 2014; Ito et al., 2012). However, given that in many natural con
texts the visual referents associated with beat gestures are typically not present in the immediate
context, it would be of interest to generalize and extend these findings to a task that does not involve
a concomitant visual presence of the referents. This is what we endeavored to do in the current study.
The first goal of our study was to investigate preschoolers’ general ability to use beat gestures in a
word recall task. To address the methodological issues that we believe were raised by the two earlier
studies, the experimental task was designed with the following features. First, beat gestures would
function as local highlighters of target words that would contrast with adjacent words produced

1
Moreover, in her chapter about methodologies to explore the processing of prosodic focus by children, Ito (2014)
recommended the use of a ‘‘conversational task that gives salience to contrastable referential candidates” (p. 206).
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without beat gestures. Second, the task would be embedded in a discourse context that is pragmati
cally relevant for 3 to 5 year old children. Third, the target words would not refer to objects that are
visually present in the experimental setting. We expected that children would interpret words asso
ciated with salient beat gestures as pragmatically more relevant that the others and, hence, that their
recall would be enhanced.
A second aim of our study was to disentangle whether this potentially enhanced recall effect has an
impact not only on the target word associated with the beat gesture (i.e., a local recall effect) but also
on the recall of adjacent words in the list that are not associated with beat gestures (i.e., a global recall
effect). If beat gestures work exclusively as local highlighters of information conveyed through speech,
adjacent words in the list should not be affected by the presence of a beat gesture highlighting a target
word. This would be consistent with the results of previous studies showing language related brain
responses temporally associated with the words produced with a beat gesture (Biau & Soto Faraco,
2013; Biau et al., 2015; Holle et al., 2012; Hubbard et al., 2009; Wang & Chu, 2013). If, by contrast,
beat gestures induced a global recall effect, a beat gesture co occurring with a target word would
enhance the recall of adjacent words in the list.
Third, whereas previous studies have reported that children start producing beat gestures at
around 5 years of age (e.g., Mathew et al., 2014; McNeill, 1992; Shattuck Hufnagel et al., 2016;
Stefanini et al., 2009), and that they process other markers of prominence (such as pitch accentuation)
in an adult like way at around 6 years of age (Ito, 2014), we wanted to assess whether younger chil
dren (3 5 years) can also benefit from these effects.
Method
Participants
Initially, 113 3 to 5 year old children were recruited for the study. However, 7 of these children
needed to be excluded from the study; of these, 1 child was diagnosed with language pathology by
the school services, 4 children did not want to collaborate during the experiment, and 2 children were
not tested because their memory span was greater than the length of the lists prepared for the exper
iment (see ‘‘Memory span task” section below). Thus, the total sample of the study comprised 106
children aged 3 to 5 years. Table 1 offers details of the participant sample broken into groups accord
ing to age, gender, and memory span. All the participants were preschoolers enrolled at three public
nursery schools located in the province of Barcelona, Spain.2 In these nursery schools, the main lan
guage of instruction is Catalan. Parents were informed about the experiment’s goal and signed a partic
ipation consent form. Furthermore, language exposure questionnaires (based on Bosch & Sebastián
Galles, 2001) were administered to the caregivers to ensure that children were predominantly exposed
to Catalan at home on a daily basis (exposure to Catalan as a percentage of all daily language exposure:
M = 87.30, SD = 13.09). Parental questionnaires reported that children were healthy and had normal
hearing.
Materials
The materials consisted of the audiovisual recordings of sentences produced by a Catalan female
actor. Each sentence consisted of an introductory phrase followed by a list of nouns that an elephant
named ‘‘Elmer” (taken from the children’s book series about Elmer the Patchwork Elephant by David
McKee) was supposed to remember (see Fig. 1 for an example). All nouns in each list belonged to
the same semantic context (things to buy at the market, animals to visit at a zoo, objects to tidy up
in a room, or pictures to be drawn) and were controlled for frequency of use. All the nouns included
in the lists appeared in the Catalan version of the MacArthur Bates Communicative Development
Inventory (CDI) for children aged 16 to 30 months (Serrat et al., 2010) (see Appendix for a complete
2
Escola Sant Martí in Arenys de Munt, Escola La Farigola del Clot in Barcelona, and Escola Pública Dr. Estalella Graells in
Vilafranca del Penedès.

A. Igualada et al. / Journal of Experimental Child Psychology 156 (2017) 99–112

103

Table 1
Sample population broken down into age groups showing means and standard deviations for age in months and memory span in
number of words as well as gender.
Children

Number of
participants

Age in
months

Girls

Boys

Memory span in number of words

3-year-olds

34

12

22

4-year-olds

40

18

22

5-year-olds

32

M = 41.74
SD = 3.58
M = 53.93
SD = 3.79
M = 64.91
SD = 3.16

17

15

M = 2.68 (SD = 0.64)
2 words (n = 14); 3 words (n = 17); 4 words (n = 3)
M = 3.20 (SD = 0.56)
2 words (n = 3); 3 words (n = 26); 4 words (n = 11)
M = 3.84 (SD = 0.45)
2 words (n = 1); 3 words (n = 3); 4 words (n = 28)

Example: “Elmer! Before leaving for your vacation, you have to go to the
zoo and say goodbye to the…
BEAT CONDITION:

ducks, birds, PARROTS, horses, bears”.

NO-BEAT CONDITION:

ducks, birds, parrots,

horses, bears”.

Fig. 1. Example of a five-word list in both the beat and no-beat conditions in which the central target word is underlined. The
word in bold and capital letters was emphasized with a beat gesture in the accompanying video recording.

list of sentences). They were all disyllabic with word stress either word initial or word final. The audio
visual recording was performed using a PMD660 Marantz professional portable digital video recorder
and a Rode NTG2 condenser microphone. Adobe Premiere Pro CS6 editing software was used to splice
together the various video sequences (introductory sentence followed by list) and also to embed a
drawing of an elephant into the video image. Finally, each video was embedded in a PowerPoint
presentation.
In a within participant experimental design, the test materials were presented to the children in
two different audiovisual conditions: a beat condition and a no beat condition. In the beat condition,
to create a contrast of prominence among the nouns in the list, only one word (the target word) was
accompanied by a beat gesture. In the no beat condition, the target noun was not accompanied by a
beat gesture. To have a target list that was appropriate for the memory span of each particular child,
three types of test list were created: three noun lists, four noun lists, and five noun lists (see ‘‘Mem
ory span task” section below). Table 1 shows memory span expressed as the number of words a child
could recall, broken down by age in years, and Table 2 shows the age in months, broken down by
memory span ability. For both conditions, we controlled for serial sequential effects (i.e., the tendency
to remember more easily the first or last items in a list) by placing the target word in the central posi
tion in the list (as seen in Fig. 1). The critical items were placed in the second position in a three word
length list, in the second position in a four word length list, and in the third position in a five word
length list.
The beat gesture consisted of a downward hand movement associated with a head nod, opened
eyes, and raised eyebrows. More specifically, the hands were raised from a low position near the waist
to chin level, with an open palm vertically oriented hand shape. They were then lowered to chest level
as the actor nodded, opened her eyes widely, and raised her eyebrows. Finally, the actor returned her
hands to the initial rest position (Fig. 2). The specific type of beat gesture used in the materials was
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In the recall experiment, the children were exposed to a total of six trials: two practice trials aimed
at familiarizing the children with the task (i.e., one trial per condition) and four experimental trials
(i.e., two trials per condition). A total of 36 PowerPoint presentations were created by varying the fol
lowing factors: (a) the number of words per list (three, four, or five words), (b) three random changes
of the word order position in the lists to prevent words from always occurring in the same position, (c)
two counterbalanced orders of condition presentation (i.e., one group of children first received an
experimental trial in the beat condition followed by an experimental trial in a no beat condition, with
this order being repeated across all trials, and the other group of children received all trials in the
opposite order of presentation), and (d) a counterbalanced order of presentation of the semantic con
texts to prevent a potential semantic priming effect (i.e., some children were exposed first to market
and zoo contexts, whereas others were exposed first to room and picture drawing contexts). In sum, a
total of 36 PowerPoint presentations (3 list lengths  3 word orders in the list  2 orders of conditions
 2 orders of semantic contexts = 36 PowerPoint presentations) were produced.
Procedure
The children were tested individually in a quiet classroom at their nursery school. The full session
lasted approximately 15 to 20 min and consisted of two tasks: a memory span task and a word recall
task (as detailed below). The memory span task allowed us to assign each child to the list type appro
priate to that child’s memory span, namely three, four , or five word list length. Then, the children
were tested with the word recall task.
Memory span task
First, each child was asked to play a game intended to measure his or her memory span in which
the child was supposed to repeat a list of words spoken by the experimenter. Following Henry, Messer,
Luger Klein, and Crane’s (2012) procedure, memory span was measured in terms of the maximum
number of words from the list that the child could recall. For all participants, the memory span task
started with a list of one item, which was followed by a list of two items, a list of three items, and so
on. This procedure continued until the child could no longer succeed in recalling all the words in the
list. Once the maximum list length seemed to have been reached, the child was told four lists of this
length but consisting of different words. This number of words was regarded as the child’s memory
span if all the items were recalled in at least three of the four lists. The memory span threshold mea
sured in this way was what determined the length of the list in the subsequent word recall task, such
that if the child’s memory span was equal to two words, the child was presented with three word lists
in the word recall task. Thus, word span ability was used as a control measure to adjust the demands
of the word recall task to participants’ memory abilities. Within those parameters, children were ran
domly assigned to one of the PowerPoint presentations previously prepared (see ‘‘Materials” section
above).
Word recall task
The word recall task was performed during the narration of a story about an elephant that enjoys
traveling in which the children were told that they would need to recall a list of things that the ele
phant needed to do before traveling. The word recall task consisted of two phases: a presentation
phase, where the characters and plot of the story were introduced, and a test phase, which involved
a repetitive sequence of trials of three sub phases, namely a word list exposure phase, a word list
recall phase, and a story resumption or concluding scene (see Fig. 3 for a schematic diagram and
the Appendix for a detailed script of the word recall task).
During the presentation phase, the experimenter used the initial slide of a PowerPoint presentation
to introduce Elmer the elephant and his friends, a group of elephants and a female human (here a
photo of the actor amid drawings of elephants appeared). The experimenter then went on to explain
that Elmer always forgot things but was very lucky because his good human friend always helped him
to remember things. The children were encouraged to also help Elmer by repeating the list of things
that the friend would remind him to do.
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Discussion and conclusions
In this study, we set out to investigate whether the presence of beat gestures increases children’s
word recall in a list of words when beat gestures function as multimodal highlighters in a child
relevant discourse context. Second, we investigated whether the impact of beat gestures on recall is
limited to words that co occur with a beat gesture (i.e., it has a merely local effect) or whether this
effect also extends to adjacent words in the discourse (a global effect).
The results of a word recall task performed by 106 3 to 5 year olds showed that the children
recalled the target words significantly better when they were accompanied by a beat gesture than
when they were not. This demonstrates that preschool children benefit from the presence of a beat
gesture when the gesture marks an item as being more salient than others. This evidence represents
a valuable addition to the hitherto contradictory results reported in the literature on the benefits of
beat gestures in children. On the one hand, So and colleagues (2012) reported results showing that
preschoolers recalled more words when they were associated with iconic gestures than when they
were not, but this facilitating effect was not found with beat gestures. The clear effects of the beat con
dition in our study, in comparison with the negative effects found by So and colleagues, might have
been influenced by a set of factors. First, in our materials, beat gestures functioned as local highlighters
of a target word that contrasted with adjacent words produced without beat gestures. Second, the task
was embedded in a discourse context that was pragmatically relevant for preschoolers. Third, we fol
lowed a naturalistic approach in the design of the materials, and the beat gestures included hand
movements together with other gestural markers of prominence such as head and eyebrow move
ments. It is well known that in natural communication beat gestures typically co occur with other
prosodic and gestural markers of prominence such as hand and head movements and specific facial
cues. In So and colleagues’ (2012) experiment, beat gestures were limited to hand movements only.
In our study, on the other hand, beat gestures were multimodal. This multimodality may have boosted
the children’s perception of prominent elements within the discourse, thereby explaining the differ
ence in our results.
With respect to this multimodal encoding of beat gestures, future research will be needed to
address the question of whether certain visual markers of prominence (i.e., particular head, eyebrow,
or hand movements) are more powerful than others or act like prosodic markers of prominence. As is
well known, there is a tight temporal synchrony between beat gestures and prosodic prominence
(Leonard & Cummins, 2010; Loehr, 2012; Shattuck Hufnagel et al., 2016). However, it is also possible
that other non manual multimodal markers of prominence such as head movements worked together
with the hand beat gestures to trigger the word recall effect. Recent results seem to suggest that adults
learn novel words better when they are synchronized with a beat gesture, but only if the words are
accompanied by prosodic prominence (Kushch et al., 2015). Moreover, whereas prosodic prominence
triggers attentional processes, only visual prominence (e.g., beat gestures) facilitates semantic pro
cessing of the co occurring words during the perception (Wang & Chu, 2013).
In contrast to So and colleagues’ (2012) results, and in line with Austin and Sweller (2014), we
found that preschoolers recalled significantly more target words when they were accompanied by a
beat gesture. As noted above, in Austin and Sweller’s study the visual presence of referents might have
played a facilitating role in the recall task. In this regard, our study expands on their results by show
ing that beat gestures strongly favor word recall even when the referent is not visually present in the
conversational context. Presumably, the ability to access the highlighting function of beat gestures is
developing in children of this age range; therefore, accompanying every word with a beat gesture (as
in So et al.’s experiment) makes it more difficult for children to access the highlighting and contrasting
function of such gestures. Importantly, in spontaneous discourse some words are accompanied by
beats and others are not (Austin & Sweller, 2014; Terken, 1991; Wagner et al., 2015), and this saliency
feature of beat gestures might be important for the children to identify what is the important infor
mation in a discourse.
Our results also point to a local effect of beat gestures given that we found no overall increase in the
children’s recall of adjacent words in the beat condition. These results are in line with recent neuro
physiological data showing a clear local time alignment between brain responses and target speech
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associated with beat gestures (Biau et al., 2015; Hubbard et al., 2009; Wang & Chu, 2013). Beat ges
tures seem to act as attentional local highlighters that help children to focus their attention on a par
ticular piece of information, which in turn helps them to improve their performance in a recall task.
With respect to the developmental factor, our results indicated that 3 to 5 year old children per
formed similarly in the recall task regardless of age when age was expressed in years. Contrary to our
hypothesis, the interaction between condition and age was not significant despite descriptive results
showing a tendency for older children to better recall the target words in the beat condition than
younger children (5 year olds recalled more words in this position than 4 year olds, and 4 year
olds recalled more words in this position than 3 year olds).5 All in all, developmental results show that
children’s ability to recall the target word produced with a beat gesture did not change between children
aged 3, 4, or 5 years, nor did it in the no beat condition. Interestingly, the ability to recall words associ
ated with beat gestures seems to appear earlier than children’s own first production of beat gestures,
which takes place at around the age of 5 years (Mathew et al., 2014; McNeill, 1992; Stefanini et al.,
2009). Future research could further explore how beat gestures develop in parallel with other cognitive
and linguistic abilities and whether the sensitivity to beat gestures at age 3 years can predict greater use
of these gestures (and other grammatical markers of saliency) at later ages. Oral strategies to express sal
iency in discourse (by means of, e.g., degree modifiers, syntactic word order, or contrastive pitch accent)
seem to develop at around 4 or 5 years of age (Chen, 2011; Ito et al., 2012; Järvikivi, Pyykkönen Klauck,
Schimke, Colonna, & Hemforth, 2015; Tribushinina, 2014), and our results show a successful interpreta
tion of beat gestures as early linguistic highlighting devices at even younger ages, pointing to a potential
scaffolding role for beat gestures as multimodal markers of prominence in a discourse.
In sum, the main novelty of our study is the evidence it provides that young children can benefit
from the presence of beat gestures functioning as multimodal markers of prominence in a pragmati
cally appropriate context. Why is it that beat gestures help listeners to recall the target words that
they accompany? We think that the answer lies in the fact that gestures mark referents as being
prominent in a multimodal way, and this saliency increases the attention that listeners pay to a par
ticular piece of information. In fact, the ability to selectively attend to specific elements of speech
while disregarding others (i.e., temporal attention) has recently been argued to facilitate language
development during its early stages (de Diego Balaguer, Martinez Alvarez, & Pons, 2016). In the realm
of applied linguistics, beat gestures could be used as a teaching strategy to cue relevant information in
a discourse context in both educational and therapeutic settings.
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Appendix
Scripts for narration of the two parts in the word recall task.
5
The mean and standard deviation values for recall of the target item were as follows: for 3-year-olds, no-beat condition,
M = .31, SD = .46; beat condition, M = .40, SD = .49; for 4-year-olds, no-beat condition, M = .40, SD = .49; beat condition, M = .49,
SD = .50; and for 5-year-olds, no-beat condition, M = .44, SD = .50; beat condition, M = .58, SD = .49.
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Presentation of the characters and plot of the story
Presentation of the main character and his friends by the experimenter
Slide with a drawing of the main character hidden under a colored rectangle to draw children’s attention to
the story. (Catalan) Saps qui és aquest? (English) Do you know who this is?
Slide appears with a picture of the main character, Elmer the elephant. (Catalan) És un elefant que es diu
Elmer! L’Elmer és un elefant de colors i li agrada molt viatjar. Viatjar és el que més li agrada! (English)
This is an elephant called Elmer! Elmer is a colorful elephant, and he enjoys traveling very much. Trav
eling is what he likes most!
Slide appears with a picture of other elephants and among them a photo of the actor, who is about to appear
in the video. Presentation of the main character’s friends.
(Catalan) Mira! Aquests són els amics de l’Elmer. Els seus amics són . . . [pausa] elefants! I aquesta
noia? Qui és? [pausa]. També és la seva amiga, i es diu Núria. (English) Look! These are Elmer’s friends.
His friends are . . . [pause] elephants! And this girl? Who is she? [pause]. She’s his friend too, and her
name is Núria.
Presentation of the plot of the story
Same as previous slide. (Catalan) L’Elmer i els seus amics volen marxar de viatge, però saps què
passa? [pausa]. L’Elmer sempre s’oblida de les coses. Té molt mala memòria, i sempre s’oblida de
les coses que ha de fer. Sort que hi ha la Núria, que és molt maca i l’ajuda a recordar. Escolta. Que l’aju
dem nosaltres també? [pausa]. Va, anem a ajudar a recordar el que ha de fer l’Elmer abans de marxar
de viatge. Para molta atenció al què diu. (English) Elmer and his friends want to go on a trip, but do you
know what happens? [pause]. Elmer always forgets things. He has a very bad memory, and he always
forgets the things that he has to do. Luckily, Núria is really nice and helps him to remember. Listen.
Shall we help him too? [pause]. Let’s help Elmer to remember what he needs to do before going on
the trip. Pay close attention to what Núria is saying.
Repeating sequence of the plot consisting of the following three phases
Word list exposure phase
Slide with a video recording of the actor. In the first part of the introductory sentence, the actor
gazes straight at the camera and says ‘‘Hi!” to engage the child’s attention. Then, when a drawing
of Elmer the elephant appears in the bottom left part of the screen, she shifts her gaze so that she
appears to be looking at Elmer. She addresses Elmer by name and keeps her gaze directed at him
for the remainder of this phase as she presents a particular context and reminds Elmer of the list of
things he must do here.
Market context. (Catalan) Hola! Elmer! Abans de marxar, has de anar al mercat i comprar pomes,
iogurt, cebes, aigua, raïm. (English) Hi, Elmer! Before leaving, you have to go to the market and buy
apples, yogurt, onions, water, grapes.
Zoo context. (Catalan) Hola! Elmer! Abans de marxar, has de anar al zoo has d’acomiadar te dels
óssos, lloros, ànecs, cavalls, pardals. (English) Hi, Elmer! Before leaving, you have to go to the zoo
and say goodbye to the bears, parrots, ducks, horses, birds.
Room context. (Catalan) Hola! Elmer! Abans de marxar, a l’habitació has d’endreçar llibres, nines,
cotxes, papers, globus. (English) Hi, Elmer! Before leaving, in your room you have to tidy up your
books, dolls, cars, papers, balloons.
Drawing context. (Catalan) Hola! Elmer! Abans de marxar, has de fer un dibuix de l’escola i que
tingui portes, arbres, classes, taules, coixins. (English) Hi, Elmer! Before leaving, you have to make a
drawing of the school with doors, trees, classrooms, desks, pillows.
Word list recall phase prompted by the experimenter
Experimenter: (Catalan) Què ha de fer l’Elmer? (English) What does Elmer have to do?
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Story resumption or concluding scene
Distractor phase and motivation to link to next sequence. Slide with a picture of the elephant in different
scenes. Interaction between child and experimenter. (Catalan) Mira! Ha anat a . . . Allà farà . . . (English)
Look! He has gone to . . . There he will . . .
Link to the next sequence of the plot
(Catalan) Però la Núria li diu, ‘‘Elmer, encara has de fer més coses.” L’Elmer s’ha oblidat de altres
coses que ha de fer. Ajudem lo a recordar un altre cop. A veure què diu ara, la Núria. Para molta
atenció. (English) But Núria is saying, ‘‘Elmer, you still have things to do.” Elmer has forgotten about
other things that he has to do. Let’s help him again to remember. Let’s see what Núria is saying now.
Pay close attention.
End of the story. Slide with a picture of the elephant playing with his elephant friends. (Catalan) Finalment,
aquesta és l’última cosa que l’elefant havia de fer! Mira que content que està després de treballar tant.
L’Elmer ara ja pot anar de viatge amb els seus amics. (English) Finally, that was the last thing that the
elephant had to do! Look how happy he is after all this hard word. Elmer can now go on a trip with his
friends.
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