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Multimodal input in the foreign
language classroom: the use of
hand gesture to teach
morphology in L2 Spanish

Sara Feijoo™and Mariona Anglada?

!Department of Modern Languages and Literatures and English Studies, Universitat de Barcelona,
Barcelona, Spain, ?Department of Psychology and Education Sciences, UOC, Barcelona, Spain

Many studies describe the benefits of morphological awareness in reading
comprehension in both first and second languages. In turn, several studies
demonstrate the positive impact of multimodal input while learning. In this study,
we looked for a relationship between multimodal input, gesture in particular,
and the development of morphological awareness in L2 Spanish. An experiment
was carried out with 38 students of L2 Spanish, aged between 14 and 16, from a
secondary schoolin the UK. The experiment consisted of a pretest and a posttest of
morphological awareness mediating three sessions of training. During the training
sessions, the participants were divided into 4 groups with different input modalities:
audiovisual, audiovisual with text enhancement, audiovisual-gestural and control.
Participants worked on a series of words with a morphemic component through
the visualization of videos. The experiment provided significant results in terms
of learning from pre- to post-test in one of the groups, the audiovisual-gestural
group. Hence, we conclude that, in the short term, this type of training might have
a positive impact on the development of morphological awareness.

KEYWORDS

multimodal input, morphological awareness, gesture, foreign language learning, L2
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1 Introduction

The present study explores the relationship between morphological awareness (MA) and
multimodality in the foreign language classroom. Morphological awareness has been defined
as learners’ conscious awareness of the morphemic structure of words and the ability to
manipulate this structure (Carlisle, 2000). Unlike morphological knowledge (i.e., the ability to
comprehend and produce morphologically complex words), morphological awareness is the
metalinguistic ability to manipulate word formation rules (Kuo and Anderson, 2006). Several
studies point out that MA impacts on the comprehension of complex words and, therefore, on
reading comprehension (Carlisle, 2000, 2003) and written production (Garcia and Gonzalez,
2006; Sdnchez-Gutiérrez et al., 2020).

Given the impact of MA on the successful development of reading skills, recent research
has highlighed the benefits of MA training both among L1 and L2 learners in a number of
different languages. For instance, Lyster et al. (2016) evaluated the short- and long-term effect
of morphological training in Norwegian preschool children and found evidence of improvement
in reading comprehension test scores both 1 year and 6years after the training. In a study on
MA among Italian monolinguals and Arabic-Italian bilinguals, Vernice and Pagliarini (2018)
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concluded that working on MA explicitly at school provides significant
improvements in reading comprehension, but that we cannot assume
that MA is automatically transferred from L1 to L2, nor that in an L2,
even if introduced early, the development MA will be implicit. In the
context of Korean learners (L1) learning English (L2), Kim (2019)
concluded that it was MA work that contributed to the improvement
of reading comprehension and vocabulary knowledge in L2 English for
these Korean learners. Kieffer and Lesaux (2008) presented a similar
situation with Spanish (L1).

speakers learning English (L2). This study concluded that MA at
the derivational level was an important factor in the development of
reading skills, and that it was from age 10 onwards that a clear and
increasing correspondence between MA and reading comprehension
was developed.

Thus, the empirical evidence available so far seems to agree on two
aspects: on the one hand, we cannot assume implicit learning of the
complexities of the morphological system in any language, regardless
of its level of transparency or morphological complexity (Carlisle and
Goodwin, 2013; Vernice and Pagliarini, 2018). On the other hand,
studies carried out so far show a benefit in explicit MA training,
especially in early stages of language learning (Kieffer and Lesaux,
2008; Lyster et al., 2016; Sdnchez-Gutiérrez et al., 2020).

Regarding multimodality, the second factor under exploration in
the present study, since Paivio’s (1991) proposal of the Dual Coding
Theory, the advantages of multimodal input have been highlighed in
a number of studies. For instance, previous literature has shown the
benefits of multimodal input for the acquisition of new phonological
categories (Hazan et al., 2006; Ter Schure et al., 2016). Other studies
have also pointed to the benefits of multimodal or audiovisual input
for word learning in a second language (e.g., Bird and Williams, 2002;
Peters and Webb, 2018; Montero-Perez, 2020) or even the development
of L2 grammar (Pattemore and Mufoz, 2020).

A particular form of multimodal input that has been described to
facilitate communication and processing is the combination of
language (oral input) and the so-called co-speech gesture (visual
information). In their seminal paper on the use of gesture in the
mathematics classes, Goldin-Meadow et al. (1999) drew attention to
how teachers recurrently and unconsciously used gestures to present
problem-solving strategies and, most importantly, that students not
only noticed those gestures but also benefited from them during and
after class.

Since then, many different studies have highlighted the importance
of visual information (i.e., gesture) in conveying a message through
conversation, the high perceptual sensitivity that speakers exhibit
towards gesture when it accompanies speech, and the way speech and
gesture complement each other (McNeill, 2005; Bernardis and
Gentilucci, 2006; Drijvers and O’/,yt'u‘ek, 2017; Crimon et al., 2022; Feijoo
et al,, 2023). Esteve-Gibert (2016) emphasized the relevance of the
integration between gesture and speech and how, as early as 9months of
age, infants are able to perceive alterations in the synchronicity between
the two. In a similar line, Igualada et al. (2017) showed the benefits of
using non-verbal language to convey linguistic information to preschool
children, and the capacity that children have to remember words that
were given prominence with gestures during a storytelling session.

A number of different studies have also identified advantages in
the use of gesture among L2 language learners. For instance, Andri
et al. (2020), carried out a study on the influence of gestures and
pictures on L2 vocabulary learning among 8-year-old children. They
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found that both the gesture and the picture group outperformed the
control group and that the improvement of the picture and gesture
group persisted six months after the training. These results contrasted
with previous experiments (Mayer et al., 2015; Repetto et al., 2017)
done with adults that showed a significant difference in the benefits of
gesturing over imagery. Macedonia (2014) also showed that gesturing
when learning vocabulary benefited foreign language learners.

While several studies point out the benefits of using gesture to
teach L2 vocabulary, there is still no evidence that gesture can also
be useful to teach foreign language morphology. Thus, the present
pilot study aims at testing whether the use of multimodal elements in
general, and of gestures in particular, improves the training of
morphological awareness among English learners of Spanish as a
foreign language.

2 Method
2.1 Participants

A total of 38 participants (14 male, 24 female) took part in our
pilot study. They ranged in age from 14 to 16 years (M =15; SD=0.83).
All students attended the same school, an Independent School located
in the West Midlands, England. The language of instruction at the
school was English, and 33 of the participants were also L1 English
speakers. The other 5 participants were English-Chinese or English-
Turkish ballanced bilinguals. All the participants showed native-like
proficiency in English. They were all learners of Spanish as a foreign
language and had an A2 proficiency level in Spanish at the time of the
experiment. Their regular Modern Foreign Language courses included
traditional instruction based on memorization of basic syntactic
structures in Spanish. None of the participants had received previous
explicit instruction in morphological awareness before the beginning
of this study, neither in their L1 nor in their L2. The sample population
was randomly divided into 4 groups: a control group (10 participants)
and 3 groups (two of 10 participants and one of 8) defined by the
different sensory stimuli to which they were exposed in the training
phase. All participants signed an informed consent form and agreed
to participate in the experiment.

2.2 Instruments

In the present study, participants were assessed on their level of
morphological awareness before and after three training sessions. The
morphological awareness test (which served both as pre- and post-
test) was created as an adaptation from previous existing tests: the MA
test (Carlisle, 2000), the IECMO test (Gonzalez-Séanchez et al., 2018),
and the IECME test (Garcia and Gonzélez, 2006). As suggested by
Goodwin et al. (2011), three assumptions were considered when
adapting our MA measurement tools for native speakers of English:
first, older learners perform better than younger learners; second,
more proficient L2 learners outperform lower-proficiency learners;
third, items that are less morphologically transparent or that include
orthographic, phonological, or morphological modifications
consistently present greater difficulties.

Our adapted test had two subtests: a derivation subtest (16 items)
and a decomposition test (15 items). In the derivation subtest,
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participants were given a morphologically simple word and were told
to complete a sentence with a morphologically complex word derived
from it. For the decomposition test, participants were given a
morphologically complex word and they were told to complete a
sentence with a morphologically simple word derived from it.
Following Kuo and Anderson (2006), our test items included both
inflectional and derivational morphology. The MA test is provided as
Supplementary material.

Our final MA test had a total of 31 items, equivalent to a total of
62 points: 0 points were given for totally incorrect answers, 2 points
were given for totally correct answers, and 1 point was given when the
right morpheme was chosen but it was misspelled. The 31 test items
included 14 words and 17 pseudowords. Following Carlisle (2000),
pseudowords were used in the test in order to avoid that the limited
vocabulary available to the participants could alter their decisions, that
is, that they chose an answer motivated by their familiarity with a
word instead of using their morphological strategies.

As for the training material, it consisted of videos which contained
16 morphologically complex words each. They were all Spanish words
and no pseudowords were used at training. The types of morphemes
involved in the training were similar to those in the test. There were
three videos for each group (i.e., three training sessions per group) and
a total of four different groups in different experimental conditions.
The total of 48 trained words were identical in each group and
condition. The four experimental groups at training varied according
to the following different input conditions (Figure 1):

- Group A (control): words appeared at an interval of 10s each,
with no visual or acoustic cue to morpheme boundaries.

- Group B (audiovisual input): words appeared at an interval of 10s
each. Synchronized with each word, its recorded oral
pronunciation was given with a short pause between the root and
the morpheme.

10.3389/fcomm.2024.1370898

- Group C (auditory and visual-gestural input): words appeared at
an interval of 10s each. Synchronized with each word, its
recorded oral pronunciation was given with a short pause
between the root and the morpheme while a hand gesture
appeared on the slide marking the morphemic boundary.

- Group D (audiovisual input, with visual enhancement): words
were shown at an interval of 10s each. Synchronized with each
word, its recorded oral pronunciation was given with a short
pause between the root and the morpheme, while the morpheme
of each word was highlighted with another color. This condition
was included in order to discard the possibility that participants
in group C only would outperform the rest simply because their
input was visually more enhanced than the input in all the other
conditions: if participants in group C outperform participants in
group D, then we can be sure that it was gesture, and not simply
visual enhancement, what triggered improvement in MA
among participants.

2.3 Procedure

This experiment sought to evaluate the development of
morphological awareness as a dependent variable from pre- to post-
test after 3 training sessions in four different input conditions. The
experiment was carried out over a period of 1week, in the students’
own classrooms. The tests were administered by the students’ Spanish
teacher, who was previously instructed on the variables and each of
the steps to be followed. Participants were assigned one of the four
different input conditions randomly through blind assignment.

As mentioned earlier, the experiment consisted of three phases:
the pre-test, the training and the post-test. On the first day, participants
took 30 min to complete the pre-test all together in their classroom.

GROUP A

Deportista

FIGURE 1
Example of training materials for the four training conditions.

GROUPB

Deportista
7

GROUP D

Deportisia
g~

Frontiers in Communication

frontiersin.org


https://doi.org/10.3389/fcomm.2024.1370898
https://www.frontiersin.org/journals/Communication
https://www.frontiersin.org

Feijoo and Anglada

Then, the training phase was spread over a week in which, on three
different days, participants were exposed to one of the vocabulary
videos per day. Each participant was sent a different link depending
on the group to which they were assigned, and they viewed the videos
in their own tablets with headphones. The input modality of each
video was consistent with the group each participant was assigned to.
Each video was about 3 min long. The third phase consisted on the
participants’ taking the post-test, which would serve to compare
participants’ development after the training. The procedure was the
same as that carried out during the pre-test. The post-test was carried
out after viewing the third training video, in the same session.

3 Results

Table 1 presents the mean scores in the two subtests of
morphological awareness for each training group.

A mixed-design repeated measures ANOVA was performed to
compare the effect of input modality on total morphological awareness
(i.e., derivation plus decomposition) from pre- to post-test (Figure 2).
There was a statistically significant effect of time (F (1, 34)=10.27,
p=0.003, n°=0.232), but not of condition (F (3, 34)=1.246, p=0.308,
n2=0.091) or the interaction between time and condition or input type
(F(3,34)=1.19, p=0.327,1>=0.095). A more detailed analysis (Duncan
post hoc contrast) showed that differences were found in the gesture
group alone, from pre-test (M=34.4; SD=8.57) to post-test (M=41.1;
SD=8.39), with a statistically significant difference (p=0.027, d=0.814).

We further explored whether there were differences between
groups in the results of each subtest separately (i.e., derivation and
decomposition). For the derivation subtest, a mixed-design repeated
measures ANOVA with time (pre- and post-test) as within-subject
factor and input type as between-subject factor showed no significant
effect of time (F (1, 34) =2.002, p=0.166, n*=0.056), nor of input type
(F (3, 34)=0.926, p=0.439, 12=0.079) or the interaction of time and
input type (F (3, 34)=0.907, p=0.448, n>*=0.074). For the
decomposition subtest, an equivalent ANOVA showed again no main
effect for input type (F (3, 34)=1.313, p=0.286, n12=0.091), although
there was a significant effect of time (F (1, 34)=13.09, p<0.001,
1?=0.278) and the interaction between time and input type (F (3,
34)=2.95, p=0.046, °=0.207) (Figure 3).

A more detailed analysis (Duncan post hoc contrast) showed that
differences were found between the learning gains from pre- to post-
test in the gesture group (M =4.7; SD=3.23) in comparison with the
audiovisual group (M =0.87; SD =3.87), with a statistically significant
difference (p=0.036, d=1.085), as well as with the visual enhancement
group (M=0.21; SD=3.61), also with a statistically significant
difference (p=0.009, d=1.312).

10.3389/fcomm.2024.1370898

4 Discussion

The present study aimed at exploring the influence that different
input modalities and, specifically, gestural training, could have on the
acquisition of morphological awareness (MA) in the learning of
Spanish as a foreign language. The analysis of the data obtained
provided no significant results as far as input type or condition is
concerned. Thus, we cannot claim that the gesture group outperformed
the other groups after the training.

A possible reason for the lack of significant differences between the
gesture group and the other groups might have been the length of the
treatment, since only three training sessions that lasted for 3 min each
might not be enough for the benefits of gesture to emerge. Several other
studies also claim that, in order for language development to occur, it
is crucial that L2 learners have access to a considerable amount of input
(Konishi et al., 2014; Matusevych et al., 2017). Indeed, previous studies
that showed an advantage of gesture over other forms of input (i.e.,
Goldin-Meadow et al., 1999; Andrid et al.,, 2020) included longer
training and larger exposure to gesture among their particiants. Thus,
greater amount of exposure to multimodal gestural input might add to
the efficacy of gesture as a teaching method for the foreign language
classroom. While the exploratory nature of the present study could not
confirm this, further research could provide stronger evidence.

Furthermore, from a psycholinguistic perspective, the limitations
of the present study do not allow a deep analysis of the participants’
processing of the trained items across the different experimental
conditions. Thus, the present data provide little evidence as to how
exactly different participants approached the trained words. It might
be the case that some participants put more cognitive effort than
others to work out the decomposition rules of the trained items.
Previous studies on textual enhancement (e.g., Winke, 2013; Loewen
and Inceoglu, 2016; Leow and Martin, 2018) have shown increased
attention on the target L2 items among participants in enhanced input
conditions, yet more noticing did not lead to better learning of the
target items among those participants. According to Leow et al.
(2019), this might be due to participants’ low-level processing of the
trained items. A replication of the present study using eye-tracking
methodology might shed some light on the above-mentioned
processing issues and the depth at which participants at different input
type conditions analyse the trained items.

Despite the fact that the gesture group did not outperform the
other experimental groups after training, a statistically significant
main effect of time indicated improvement from pre- to post-test
among the gesture group, while no such effect was found in the other
conditions. Thus, the use of gesture might have a potentially beneficial
effect for the development of morphological awareness in a second
language, if provided more intensively. A future study with a larger

TABLE 1 Descriptive statistics of pre- and post-tests for the four training conditions.

Derivation Decomposition
Condition Pre-test M (SD) Post-test M (SD) Pre-test M (SD) Post-test M (SD)
Control 10 22.2 (4.26) 21.2(6.81) 9.4 (6.55) 12.4 (6.89)
Audiovisual 8 22.25 (2.71) 23.5 (4.86) 11.62 (5.85) 12,5 (4.62)
Gesture 10 22.8 (5.09) 24.8 (4.82) 116 (5.31) 16.3 (4.78)
Visual 10 23.6 (4.88) 26 (4.42) 14.7 (4.11) 14.9 (3.57)
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Mean total scores of MA (derivation and decomposition) across training conditions.
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FIGURE 3
Mean scores of decomposition subtest across training conditions.

sample and a longer and more intensive training might confirm
this tendency.

Further analyses on both MA subcomponents (i.e., derivation and
decomposition) also found no main effect for input type, nor time or
the interaction between time and input type in the case of derivation.
Descriptive statistics revealed relatively high scores among the four
groups of participants in the derivation pre-test already, leading to

Frontiers in Communication

little room for improvement at post-test scores. Providing accurate
measures of our dependent variable was one of the challenges of the
present study, since all previous existing tests to measure
morphological awareness in Spanish are meant for L1 speakers (Garcia
and Gonzalez, 2006; Gonzalez-Sanchez et al., 2018) and were not
appropriate for L2 speakers with low proficiency level. Thus, we call
for the need to create a more suitable tool to measure morphological
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awareness in L2 Spanish, perhaps using items with a lower
morphological transparency index or with greater orthographic
modifications (Goodwin et al., 2011), which would probably eliminate
the possible ceiling effects of our present adapted test. Another
possible explanation for these high scores in the derivation pre-test
might lie in the participants’ level of MA in their L1, and the possibility
of transfer from L1 to L2. Unfortunately, participants’ MA in their L1
was not measured in the present study. Further research should
consider MA in the L1 alongside MA in the L2 and confirm this.

Regarding the decomposition subtest, our data showed an
advantage of the gesture group over the audiovisual and the visually-
enhanced group in terms of decomposition. Thus, the gesture group
appeared to outperform these other two groups in terms of MA gains
after training. However, no such difference was found between the
gesture group and the control condition. One of the possible reasons
for these unexpected results might lie in the low scores that the control
group obtained in the decomposition pre-test, which gave them bigger
chances for improvement at post-test. While descriptive data did not
reveal any potential outlier among this group, the overall pre-test
mean of the group was relatively lower than that obtained by the other
groups. Unfortunately, these data were collected still under post-
pandemic restrictions and the researchers had no direct access to
participants at the pre-test session. Even if the class teacher was given
detailed information regarding the test procedure, it might have been
the case that some of the participants did not understand the
decomposition task at first and became better at it later. If this study
were to be replicated, we would suggest providing clearer instructions
to participants on the task as well as some practice items at the
beginning. This should help participants become familiar with the task
and it would also strengthen the validity of the test. Furthermore, as
mentioned earlier, a bigger sample should allow the removal of
potential outliers for a better analysis.

Further research should also explore the role of L2 proficiency
level on the development of morphological awareness after training,
since lower or higher proficiency learners might benefit differently
from the training of this skill. Additionally, as mentioned earlier, given
that morphological awareness in the L1 might not be necessarily
transferred directly to the L2 (Vernice and Pagliarini, 2018), future
studies should consider participants’ morphological awareness in their
L1 to find out whether the ability to transfer this linguistic skill to the
L2 would be determined by the participants’ level of proficiency in the
second language, by the level of morphological awareness in their L1
(Saiegh-Haddad and Geva, 2007), or by a combination of both factors.

5 Conclusion

The present study points out towards a potential positive effect of
the use of gesture as a working tool for the development of
morphological awareness in a second language. With this study, new
issues have arisen about the work of morphological awareness in
Spanish as a foreign language in particular, and in L2 learning in
general. The exploratory nature of this pilot study did not allow for a
full confimation of the benefits of gesture for the training of
morphological awareness. However, given the tendency of
improvement shown in the data, we call for the need of further research
to explore the role of gesture in morphological training. Further studies
with a bigger sample and improved measurement tools should allow to
confirm the impact of gesture on MA development. Furthermore, the
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addition of delayed post-test in the design would also provide evidence
of the lasting effects of the use of gesture for language instruction.
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