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Assessing the effectiveness of multimodality in a classroom-based narrative intervention

Julia Florit-Pons, Alfonso Igualada, Pilar Prieto

ABSTRACT

This study assesses the [program] intervention aimed at enhancing children’s oral narrative
skills, focusing on its multimodal component, which includes story enactment by teachers and
children, and an audiovisual multimodal narration by a storyteller. A cluster randomized trial
was conducted (9 classrooms, 115 children), comparing a control group, a multimodal
narrative-based group (complete [program]), and a narrative-based group ([program] without
controlling for multimodality). The children’s oral narrative macrostructure, microstructure,
and perspective-taking skills were measured pre- and post-intervention. Results revealed that
only the narrative-based group improved in narrative macrostructure and microstructure skills.
No significant effects were found for the multimodal narrative-based group. Further analyses
indicated that the children’s active enactments involved in the multimodal component disrupted
classroom dynamics, thereby preventing children’s narrative learning. The study suggests that
multimodality should be integrated in a way that complements, and does not disrupt, the

narrative intervention activities.

Keywords: narrative intervention, multimodality, narrative macrostructure, narrative

perspective-taking, narrative microstructure, preschool education
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INTRODUCTION

The development of the ability to narrate a story typically takes place during the preschool
years and continues to progress throughout childhood, constituting one of the more complex
abilities in child language development. Early narrative skills are considered as a reliable and
ecologically valid measure for evaluating children’s linguistic development (for a review, see
Dickinson & McCabe, 2001). In addition, narrative skills have also been found to be both
predictive and precursors of subsequent linguistic, literacy, social, and academic performance
(e.g., Babayigit et al., 2021; Dickinson & McCabe, 2001; Griffin et al., 2004). However,
children naturally vary in their narrative abilities, highlighting the potential for narrative

interventions to support language learning across different learners.

Narrative interventions allow language to be trained holistically, and researchers and
practitioners have been devoted to developing interventions that promote oral narrative skills
in preschool- and school-aged children. In the last years, different narrative-based interventions
have been implemented and have generally been found to be effective (see Nelson & Khan,
2019 and Pico et al., 2021 for reviews focusing on narrative interventions; for reviews on more

general language-based interventions, refer to Donolato et al., 2023 and Walker et al., 2020).

Within the literature on narrative interventions, most studies have focused on boosting
children’s narrative macrostructure (i.e., the structure of the narrative discourse in terms of
story grammar elements, such as character, problem, attempt, and resolution) and narrative
microstructure (i.e., narrative productivity at the sentence level, such as the total number of
words or the number of different words). Despite the variability in the duration of each narrative
intervention (ranging from two-session interventions to whole academic year interventions),
the vast majority of studies have reported positive outcomes after implementing the
intervention for narrative macrostructure (e.g., Henry & Solari, 2020; Hettiarachchi, 2022),
showing that training story grammar elements can also help improve narrative microstructure
(e.g., Gillam, Olszewski et al., 2014; Spencer et al., 2018) (see e.g., Pico et al., 2021, for a
review). These studies have also revealed that narrative interventions can promote
generalization to other linguistic skills, such as vocabulary (Gillam, Olszewski et al., 2014;
Suggate et al., 2021), or reading and writing (e.g., Spencer & Petersen, 2018b; Petersen et al.,
2022). For instance, Spencer et al. (2018) implemented the registered narrative intervention
Story Champs in three preschool classrooms throughout the school year and compared it to

three other control classrooms. The authors conducted two narrative assessments in winter and
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spring and found that, at both time points, the intervention group achieved significantly better
story grammar skills (measured with a narrative retelling task) than the control group.
Similarly, Pinto et al. (2019) compared 470 five-year-olds’ narrative competence and reported
that children who received the narrative intervention obtained significantly better narrative
structure, coherence, and cohesion scores than those in control classrooms. For other studies
reporting similar findings, see Daelman et al. (2024), Douglas et al. (2019), Gillam, Olszewski
et al. (2014), Khan et al. (2014), Nelson et al. (2021), and West et al. (2021).

When telling or retelling a story, it is not only relevant to talk about what happened in the story,
but also about how the characters felt and thought (Veneziano et al., 2020). Despite the
significant effects on narrative measures, few studies have systematically trained and evaluated
perspective-taking aspects within the story (i.e., the characters’ emotions, perspectives, and
mental states), but have generally considered emotions as another story grammar element (e.g.,
Gillam, Gillam, & Laing, 2014; Spencer & Petersen, 2018a). One exception is the study by
Veneziano et al. (2020), which implemented a short individualized narrative intervention with
5- to 8-year-old French students. In this training session, the children were asked to retell a
story by looking at a set of images, and then the interventionist started a conversation to talk
about the character’s mental states. The results showed that after the intervention, the narrative
discourses of children receiving the intervention contained more mental states than those of
children in the control group (see also Dodd et al., 2011 for students with autism). Within the
context of preschool classrooms, Pronina and colleagues (2021) showed that a narrative-based
intervention focusing on characters’ emotions and mental states was effective in boosting
expressive pragmatic skills (in terms of the appropriateness of answering different speech acts).
These studies highlight the importance of incorporating direct instruction on emotions and

perspectives into narrative interventions.

The effectiveness of most narrative interventions can be explained through the use of various
educational strategies to support language learning. As reported in a recent review by Pico et
al. (2021), most interventions provide specific instructions on unfolding narrative
macrostructural elements, typically accompanied by visual support (e.g., story grammar icons,
pictures, or storyboards). Another key strategy for training macrostructure elements is to
employ verbal support, such as verbal prompting through question-and-answer sequences or
positive feedback (e.g., repetitions and expansions). In line with these strategies, a recent study
by Spencer and Petersen (2020) postulated a set of principles for effective narrative

intervention, which included guidelines such as promoting active oral participation and making
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the intervention as fun as possible, framing the stories in a socially relevant context for children,
and providing different opportunities for children to tell and retell the whole story, which in
turn allows for generalization to other stories. To the best of our knowledge, there is an
educational strategy that has been incorporated less frequently into narrative interventions,

namely multimodality.

Multimodality refers to how we use our body, hands, face, and voice to communicate (Perniss,
2018). A growing body of research has shown that multimodal communicative behaviors, such
as gestures and facial expressions, play a foundational role in language development. Early
multimodal skills are predictive of later oral language, vocabulary, and narrative competence,
suggesting that children’s multimodal abilities scaffold their acquisition and organization of
language (for reviews, see Esteve-Gibert & Prieto, 2018; Hostetter, 2011; Kirk et al., 2022;
Vila-Giménez & Prieto, 2021). Understanding these links provides a rationale for incorporating
multimodal strategies into narrative interventions, as they may offer an additional pathway for

supporting language learning.

In narrative storytelling, multimodality refers to enactment strategies such as using gestures to
represent concepts like events or actions (e.g., Demir et al., 2015; Li, 2024; Macoun & Sweller,
2016), having a storyteller narrate and enact the story (e.g., Macoun & Sweller, 2016; Vila-
Giménez et al., 2019), or promoting story enactment, either by the interventionist or the
children themselves (e.g., Bernstein et al., 2024; Vila-Giménez & Prieto, 2020). In fact, lab-
based studies have found that observing gestures during a storyteller’s narration enhanced
children’s narrative recall and retelling skills (e.g., Guilbert et al., 2021; Macoun & Sweller,
2016; McKern et al., 2021; Vila-Giménez et al., 2019). In fact, it is not only observing gestures
that helped, but also producing them while narrating the story again (e.g., Parrill et al., 2018;
Vila-Giménez & Prieto, 2020). Vila-Giménez and Prieto (2020) showed that a one-session
individualized narrative intervention involving both observing and producing gestures was
effective for promoting five-year-old children’s narrative macrostructure skills. All of these
studies are in line with the multimodal enrichment paradigm (Mathias & von Kriegstein, 2023),
which claims that our body can promote language learning (see also Dargue et al., 2019;
Goldin-Meadow, 2014; Hostetter, 2011; Rohlfing, 2017; Vila-Giménez & Prieto, 2021 for
reviews on the effects of gesture use on comprehension and production). However, it should
be noted that these abovementioned lab-based studies tend to focus mainly on hand gestures,

with less emphasis on broader forms of multimodality involving other articulators.
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Based on this, a handful of recent studies have gone one step further and have tested the effects
of multimodality in real-life classrooms, incorporating not only hand gestures but also broader
forms of enactment such as whole-body enactment and dramatization (e.g., Bernstein et al.,
2024; Murachver et al., 1996; Nicolopoulou et al., 2015). First of all, to the best of our
knowledge, only a few of classroom-based narrative interventions have systematically
incorporated a multimodal component, with mixed findings. One example is the Story Champs
intervention (Spencer & Petersen, 2018a) for preschool- and school-aged children, where
conventional or metaphoric gestures are used to represent abstract concepts, such as the
different macrostructural elements (e.g., placing the fingertips together to represent the setting
of the story). Although the specific contribution of these gestures within Story Champs has not
been tested, significant narrative improvements after the intervention have been found (e.g.,
Petersen et al., 2022; Spencer et al., 2018). Other studies have used a more naturalistic approach
involving child-directed storytelling and story enactment activities, and have directly tested its
effects. For instance, Pronina et al. (2021) systematically incorporated multimodality into a
narrative intervention using facial expressions to act out different emotional and mental terms.
The authors compared the performance on pragmatic and socioemotional skills of three
different groups of children: a control group not receiving the intervention, a group receiving
the intervention with the systematic multimodal embodiment of facial expressions, and another
group receiving the intervention without the multimodal component. The results showed that
both groups receiving the intervention (with no difference between them) improved their
expressive pragmatic skills, but that the intervention was not effective in improving emotion
understanding and mental state comprehension. More broadly, other studies have incorporated
story enactment strategies as drama-based activities using pantomime gestures, which convey
a narrative or story in the absence of speech (see e.g., Bernstein et al., 2024; see also Corbett
et al., 2016 for autistic children and Nicolopoulou et al., 2015 for children from households
with a low income; for reviews on drama-based interventions, see Frydman & Mayor, 2024
and Lee et al., 2015). Recent review studies have generally found that drama-based
interventions can support a range of developmental outcomes in children, particularly
enhancing narrative skills, oral language, and socioemotional understanding, although effects
vary depending on the type, intensity, and implementation fidelity of the intervention (Frydman
& Mayor, 2024; Lee et al., 2015). For instance, lonescu and Illie (2018) showed that the group
preschool children that had been exposed to an embodied narrative intervention (by
dramatizing the story events with story-related objects) were better in retelling the story and in

remembering key vocabulary and idioms than the group of children that had been exposed to
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only listening to the story. Also, the recent study by Bernstein and colleagues (2024) compared
children’s narrative recall abilities after receiving a classroom-based storybook reading
intervention either in the absence or presence of a drama-based activity to act as the main
character. Their results showed that, although there were no differences between groups in the
quality of children’s story retell, those receiving the intervention used more gestures when

retelling the stories.

Overall, with all these studies, we have seen the value of oral narrative interventions for
children’s language development. However, the specific contribution of multimodality to
narrative intervention practices is less clear. Although studies conducted in an individualized
or lab-based context have reported positive effects of multimodality, the only two studies
testing the effects of multimodality with groups of typically developing students in classrooms
(e.g., Bernstein et al., 2024, Pronina et al., 2021) have shown null results. To address the
conflicting evidence between the positive effects of multimodality found at the more individual
one-to-one lab-based and the lack of effects at the classroom level, we believe that further
research is needed to rigorously evaluate the effectiveness of this multimodal component in
real-world classroom contexts, where findings could inform broader educational practice.
Moreover, provided that teachers inherently use gestures in their professional practice, we need
more research on how multimodality should be systematically incorporated into narrative
intervention practice, and its potential effectiveness should be further investigated. This
approach would enable teachers to not only implement this strategy effectively in the classroom

but also acknowledge its potential value (e.g., Seccia & Goldin-Meadow, 2024).

The present study aims to assess the effectiveness of the novel multimodal narrative-based
intervention (the [program]; blinded, 2025a), and particularly, the potential effectiveness of its
core multimodal component. The [program] was designed for implementation in preschool
classrooms as a supplementary component of standard curricular activities. The intervention
systematically trains narrative macrostructure and perspective-taking elements with the aid of
validated educational strategies, together with a strong multimodal component that affects the
behavior of the three social actors involved in the intervention, namely the enactment by the
teacher, the enactment by children, and the observation of an audiovisual multimodal narration
by a storyteller. The present study specifically seeks to test whether the [program] intervention
is effective in improving preschool children’s oral narrative skills (i.e., macrostructure,
microstructure, and perspective-taking). To do this, children’s narrative performance after a

full implementation of [program] for three weeks will be compared to a group of children
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receiving the same [program] intervention without the multimodal component and to a group
of children not receiving the intervention. Children’s narrative performance will be evaluated
using a narrative telling task with two untrained stories, to see whether narrative gains are
observed in novel but structurally similar materials. We hypothesize that children who receive
the intervention with a systematic multimodal component will show greater improvements than
those who receive the same narrative-based intervention without the controlled multimodal
component (e.g., Mathias & von Kriegstein, 2023) and those that do not receive the intervention
(e.g., Nelson & Khan, 2019; Pico et al., 2021). This hypothesis builds on the existing evidence
on the causal role of multimodality with the idea that narrative learning is supported not only
by the oral language activities involved in the intervention, but also by engaging with it through
the body, provided that multimodal strategies can allow children to experience the events of

the story, helping them to internalize and ‘live’ the narrative from a first-person perspective.
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METHOD
Design

To test the effectiveness of the [program], particularly the contribution of its multimodal
component, this study followed a cluster randomized controlled trial with three different
groups: a control group that did not receive the intervention and two experimental groups. One
experimental group received the [program] intervention (henceforth multimodal narrative-
based group) and another one received the [program] intervention without the multimodal
component (henceforth narrative-based group). The study involved three participating schools,
each contributing three classrooms. Group assignment was done at the classroom level (i.e.,
entire classrooms within each school, rather than individual students, were assigned to groups),
with each group consisting of three classrooms that were randomly allocated to one of the three

groups.
Participants

A total of 115 children (55 girls) from an initially recruited sample of 136 children participated
in this study (see Appendix I for the CONSORT 2010 flow diagram of the process from
participant enrollment until analysis). The sample size for this study was calculated a priori
using G*Power Version 3.1.9.6 (Faul et al., 2009) with inputs of .05 for alpha, three groups,
and two for the number of measurements. The sample size necessary to have an acceptable
level of power (1-B error probability = 0.8) and to detect small effect sizes of /= 0.15 (Cohen,
1988) was 111 participants.

Participants were Spanish-Catalan bilinguals' aged between 4;9 and 6;2 attending their last
year of preschool. Participants were recruited from nine preschool classes in three public
schools in L’Hospitalet de Llobregat, a city in the metropolitan area of Barcelona, Catalonia.
All three schools were located in the same neighborhood, with middle-low to middle
socioeconomic status (according to the socioeconomic territorial index calculated by the
Statistical Institute of Catalonia). The inclusion criteria were as follows: children attending the
last year of preschool (I5 in the Catalan education system), with the only restriction that they

needed to have normal hearing. The final sample consisted of 106 children with typical

! Although all children were bilingual, Catalan is the vehicular language and the language of instruction in their
schools. Therefore, all assessment and intervention activities were carried out in Catalan, and bilingual status was
not a variable of interest in the present study or a factor in the study design.
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development, while 9 children had a professional report indicating developmental difficulties
with language and communication. Participants’ structural language abilities and non-verbal
IQ were evaluated using standardized tests before the intervention (K-BIT by Kaufman &
Kaufman, 1990, for non-verbal 1Q; and CELF-5 by Wiig et al., 2013, for structural language).
A set of pairwise t-tests was performed to assess potential differences between the three groups.
No significant differences were found between the groups in terms of age (ps > .361), structural
language (ps > .135), or non-verbal 1Q (ps > .467). See Table 1 below for the descriptives of

the participants’ demographic, linguistic and cognitive characteristics.

Table 1. Participants’ demographic, linguistic and cognitive characteristics

Control Narrative-based Multimodal

narrative-based

N of participants 38 (16 F, 22 M) 41 (20F, 21 M) 36 (19F, 17 M)

(N of females and males)

N of participants with 42F,2M) 2(2M) 3(3M)
language difficulties (N

of F and M)

Age: Mean (SD) 5.38 (0.33) 5.40 (0.35) 5.45 (0.38)
Age: Range 4.75-6.08 4.75-6.17 4.75-6.17
CELF-5: Mean (SD) 89.14 (16.99) 92.76 (16.19) 87.29 (13.91)
CELF-5: Range 40-115 55-120 55-113
K-BIT: Mean (SD) 101.58 (12.73) 102.73 (12.46) 100.57 (13.62)
K-BIT: Range 72-123 77-141 66—123

This study received ethical approval from the Institutional Committee for Ethical Review of
Projects at the host university of the first and third authors (2021, ref.: 228) and from the
Regional Ministry of Education (Catalan Government). Legal guardians were provided with
detailed information about the project and provided written consent for their child to participate
in the study. Given that the intervention was implemented as a regular class activity, the legal
guardians of the children allocated to the intervention groups were informed that if they did not

provide consent for their child to participate, their child would still participate in the
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intervention sessions, but they would not be administered the pre- and post-intervention

assessments.
Pre- and post-intervention assessment
Materials

To determine whether the intervention was effective in boosting children’s oral narrative skills
(i.e., macrostructure, microstructure and perspective-taking), children completed a narrative
telling task at both pre and post-intervention assessments, consisting of two untrained stories.
The inclusion of untrained stories allowed us to assess children’s generalization to novel but

structurally similar materials.

The two stories were animated wordless cartoons from the series Die Sendung mit der Maus,
each lasting approximately 50 seconds. At pre-intervention, children first narrated a story
featuring the main character, a mouse, and then a second story featuring two characters: the
mouse and a small elephant. At post-intervention, children narrated two new stories featuring
the same characters (i.e., the mouse and the elephant). This ensured the stories were novel at
each assessment and could therefore serve as a test of generalization rather than memory or
repeated exposure. At both time points, the stories were administered in a fixed order: first the

one-character story, and then the two-character story.

Despite the difference in the number of characters, both stories shared similar macrostructural
elements in the logical order, which allowed for a meaningful comparison of narrative skills
across stories. To ensure this similarity, the authors analyzed the stories by comparing key
narrative components, including the number and order of problems, attempts, and resolutions,
as well as the logical sequence of these macrostructural elements. In addition, emotional and
mental states were examined at critical points in each story —at the beginning, following the
problem, and as a consequence of the resolution. Across all stories, this analysis confirmed a
comparable episodic organization characterized by a single problem, a goal-directed attempt to
resolve it, a clear outcome, and consistent placement of emotional and mental state cues. This
ensured that the stories were similar in their overall organization, despite differences in the

number of characters.

Procedure

10
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The task was administered to each child individually in a silent room at the school during school
hours. First, the child watched the cartoon, and the experimenter then asked him/her to stand
up and narrate the story. The child was asked to stand up with the aim that their gestures and
enactment of the story could be further investigated in a follow-up study, and to encourage a
more natural use of multimodal expression and gesture. The task was presented in the form of
a game, such that after the child narrated the story, the experimenter had to guess —from a set
of four still images— the story the child was talking about. This process was repeated for the
second story, always following the same order: first the story featuring one character, and then
the story featuring two characters. The task was administered before and after the intervention
(i.e., between one or two weeks after the last intervention session). All pre- and post-

intervention sessions were video recorded for them to be revised and coded after the sessions.
Coding

Each narration was coded for narrative macrostructure, microstructure and perspective-taking.
While macrostructure and perspective-taking were coded during the data collection by the
experimenter (i.e., a research assistant), narrative microstructure was coded a posteriori by the
first author together with two other predoctoral researchers and a research assistant. Real-time
coding was selected for practical and methodological reasons. Given the brief and simple nature
of the stories, coders were able to identify macrostructural and perspective-taking elements
reliably as children narrated. All coders were graduate-level research assistants who had
received specific training from the first author using sample narratives until full familiarity
with the coding schemes was reached, allowing them to easily code for macrostructure and
perspective-taking at the same time. During data collection, all sessions were video recorded,

allowing coders to review any uncertain cases and revise their ratings when necessary.

First, narrative macrostructure was coded using a 0—6 coding scheme adapted from Demir et
al. (2014) to assess children’s introduction of different macrostructural elements, with the score
increasing depending on the number of story elements introduced. For instance, a score of 6
indicated that the child introduced all elements and added extra details about what happened
during the plot, whereas a score of 0 indicated that the child did not introduce any elements or

a descriptive sequence. To see the full coding scheme, refer to Appendix II.

Narrative microstructure involved two narrative productivity measures, namely the total
number of words (TNW, also known as fokens) and the total number of different words

(TNDW, also known as types). After all narrations were transcribed following the CHAT
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guidelines (MacWhinney, 2000), TNW and TNDW were automatically calculated using the
CLAN software (MacWhinney, 2000). The coding for narrative microstructure could only be
performed on 107 participants (rather than all 115), provided that eight participants (three from
the control group, two from the narrative-based group and three from the multimodal narrative
group) had to be excluded because the narration could not be video recorded due to technical
difficulties or because there was too much background noise, and therefore the narration could

not be annotated.

Narrative perspective-taking was coded using a 0—6 coding scheme adapted from Dodd et al.
(2011), who assessed children’s ability to introduce emotional and mental terms within the
narration (e.g., angry, happy, sad, surprised, and thinking, willing, realizing), with the score
increasing depending on the number of elements introduced as well as the relation among them.
A score of 6 corresponded to a narration that introduced at least two emotional terms, the cause
of these emotions, and at least two mental terms, while a score of 0 corresponded to a narration
that did not include any emotional or mental term. The full coding scheme is described in

Appendix II1.

Overall, the narrative measures collected in this study are well-established and valid indicators
of children’s narrative competence. The coding schemes for narrative macrostructure and
perspective-taking were adapted from existing studies (Demir et al., 2014; Dodd et al., 2011),
and the microstructure measures (TNW and TNDW) are standard indices of narrative
productivity widely used in the literature (MacWhinney, 2000). Together, these measures
provide a comprehensive and ecologically valid assessment of children’s ability to organize
story content, use diverse vocabulary, and integrate emotional and mental-state information in

their narratives.
Inter-rater reliability

Provided that narrative macrostructure and narrative perspective-taking codings were
perceptual assessments, inter-rater reliability was calculated using data from 20 participants,
corresponding to 80 stories (2 stories x 2 time points) and 17.39% of the data. The participants

were randomly selected from the whole set of participants using the website www.random.org,

with no particular distribution for schools or classes. Reliability was calculated using the
original scores and the scores of a trained research assistant. Cohen’s kappa (weighted kappa)
was used to calculate inter-rater reliability. The results for narrative macrostructure showed

83.8% agreement among coders and a Cohen’s kappa of .899. Regarding narrative perspective-
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taking, the results indicated 97.5% agreement and a Cohen’s kappa of .861. Overall, the kappa

value for both measures showed moderate agreement, as per McHugh (2012).
Intervention phase
The [program]

The [program] is a multi-tiered narrative-based intervention developed in a co-creation fashion
with more than 90 preschool teachers and speech-language therapists working in Catalan
schools and speech therapy centers (blinded, 2025b). In this study, we used the universal tier

(tier 1) of the [program], which was implemented at the classroom level.

Intervention protocol. The [program] aims to train oral narrative macrostructure and
perspective-taking skills through interaction activities and crucially involves a dedicated
multimodal component. The intervention protocol revolves around three different wordless
cartoons from the Colombian series Chigiiiro, each of which is trained for three consecutive
days (three stories x three sessions = nine intervention sessions). The protocol is as follows: all
intervention sessions follow the same initial set of activities: introduction to the session,
watching the wordless cartoons, a short teacher-children interaction about the story plot, and
watching a video of the storyteller narrating the story. After these activities, each session has a
central activity. In the first session of each story, the central activity consists of a sequential
enacted retelling using a question-and-answer sequence with the aid of story icons and short
animated videos depicting the main elements and events of the story. The procedure is as
follows: the teacher asks a question about each story element (e.g., Which problem did the
character encounter?), the children answer (e.g., Meloix was dirty.) and she then gives
feedback by providing a full sentence model (e.g., Meloix was dirty because he was playing
with his ball and the ball fell on the mud.). While providing this model, the teacher enacts the
action and after that, encourages all children to stand up and also enact it. This process is
repeated for all elements of the story (i.e., character, problem, attempt, resolution, end,
emotions). In the second session of each story, the central activity centers around the retelling
and dramatization of the story. While children remain seated, the teacher asks a question
targeting all story elements. For each question, two children are invited to the front of the class:
one takes on the role of the storyteller and responds to the question, while the other takes on
the role of the actor and acts out the corresponding action or emotion. The teacher then provides
positive feedback after the performance. This process is repeated for all story elements with

different pairs of children, with all pairs participating at least once. Once all questions have
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been answered, children are invited to volunteer to retell and dramatize the entire story in pairs
in front of the class. The central activity during the third session of each story focuses on the
generation of personal stories. First, the teacher tells and enacts a personal narrative related to
the trained fictional story and encourages children to stand up in front of their classmates and
tell their personal stories. The intervention materials included written instructions specifying
when teachers should enact each story element and encourage children to also do it. However,
they were not given any strict instructions on how to perform the enactment; rather, they were

asked to enact the elements in their own natural manner.

The intervention was implemented over three consecutive weeks, involving three
weekly sessions (implemented each Monday, Wednesday and Friday), each of which lasted
approximately 25 to 30 minutes. All intervention sessions were implemented in Catalan, the
vehicular language in schools in Catalonia, and by each classroom teacher (n = 6), for it to be

as natural as possible for children receiving the sessions.

For more detailed information on the [program] intervention protocol, please refer to

blinded (2025a).

Differences between the two experimental groups. As mentioned above, two different
groups received the same [program] intervention, with the exception that one group received it
with the presence of the multimodal component (multimodal narrative-based), the other

received it without the multimodal component (narrative based).

The multimodal component is integrated into the intervention involving the three social
actors of the intervention, namely, the audiovisual recordings of the storyteller, the teacher, and
the children. First, we have the video of the storyteller explaining the story: children in the
multimodal narrative-based group watched the video of the storyteller in which she used not
only child-directed prosody but also child-directed enactment strategies, implemented through
the use of different gestures and facial expressions. The second social actor is the teacher, who
apart from using natural multimodal strategies during the intervention, received scripted
prompts to enact the main macrostructural and perspective-taking elements of the stories.
Finally, the third actor refers to the children receiving the intervention: teachers also had
instructions to encourage the children to stand up and also actively enact the macrostructural
and perspective-taking elements of the stories. As for the narrative-based group, the video of
the storyteller included a narration in which the storyteller was naturally telling the story

without using gestures, but maintaining natural child-directed facial expressions and a child-
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directed prosodic style. In addition, teachers in the narrative-base group did not have any
specific instruction to enact the stories, but were rather asked to act naturally. Children were
not encouraged to enact the story and thus remained seated throughout the session. Overall, all
macrostructural elements (except for the character) were enacted using iconic gestures that
embodied the main actions, such as bouncing a hand toward the floor to show a ball falling into
mud (problem), or jumping with a raised hand to represent reaching for bananas in a tree
(attempt). Perspective-taking elements were enacted using mostly facial expressions to enact
emotions but also some metaphorical gestures (such as the thinking hand gesture) to enact
mental terms. Figure 1 shows a visual representation of the differences between the two
experimental groups regarding the multimodal component, involving the video of the

storyteller, the teacher and the children themselves.
[FIGURE 1 HERE]

Figure 1. Schematic representation of the implementation of the multimodal component. Left
panel shows the multimodal narrative-based group and the right panel shows the narrative-

based group.

To ensure that the videos of the storyteller were comparable across the two groups, a group of
eight preschool teachers (unfamiliar with the intervention and blind to the intervention group)
evaluated the videos on a Likert scale ranging from 1 to 7. It was found that both stimuli were
similar in terms of how natural the narration was (narrative-based: M = 5.78, SD = 1.12;

multimodal narrative-based: M = 6.44, SD = 0.85).

Intervention fidelity. The intervention fidelity was assessed using two complementary
measures, €.g. teachers’ self-assessment and external a posteriori evaluation by the researchers.
First, after each intervention session, all teachers were asked to complete a short questionnaire
that reported the duration of the session and the degree to which they had followed the
intervention protocol. The average duration of the sessions was 27.93 minutes (SD = 4.87),
with a similar duration for both groups (narrative-based: M = 28.12, SD = 6.10; multimodal
narrative-based: M = 27.78, SD = 3.86). Teachers reported that 95% of the time they followed

the intervention protocol (narrative-based: 91.30%; multimodal narrative-based: 100%).

Additionally, intervention fidelity was evaluated a posteriori through video recordings
of the intervention sessions. A research assistant blinded to the intervention group watched a

total of 18 intervention sessions (i.e., three sessions x six teachers), corresponding to 33% of
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the data, and assessed the teacher’s treatment fidelity using a 1-to-7 Likert scale (1 = the teacher
did not follow the intervention protocol and 7 = the teacher followed the protocol step by step).
The results showed that the interventionists systematically followed the intervention procedure
(M =6.33, SD = 0.84; narrative-based: M = 5.67, SD = 0.71; multimodal narrative-based: M =
7, SD = 0). The coder was also asked to assess the implementation of multimodality by the
teachers (i.e., how expressive they were with their body using different bodily gestures and
facial expressions). Teachers in both groups used gestures and facial expressions throughout
the sessions (on a scale of 1 to 7, multimodal narrative-based: M = 6.56, SD = 0.73; narrative-
based: M =3.33, SD = 1). This was because all teachers (both in the narrative-based group and
the multimodal narrative-based group) were asked to act naturally, with the only difference
being that the teachers in the multimodal group were given specific instructions on how to use

gestures throughout the session.

A complementary assessment of the implementation of the intervention was also
conducted a posteriori with the aim to further investigate potential classroom disruptive

behaviors across the groups.
Control group: Treatment as usual

Finally, the three class groups constituting the control group did not receive any intervention
but continued with their usual sessions involving standard curricular activities. Detailed a
posteriori reports from the three preschool teachers leading the control groups explained that
during the target weeks in which the other groups were taking the interventions they were
involved in educational activities to promote new vocabulary and phonological awareness, to
establish routines, and to initiate mathematical thinking. No oral narrative activities were

performed in any control group.
Statistical analyses

To assess the effectiveness of the intervention on children’s oral narrative skills, four Linear
Mixed-Effects (LME) models were performed using the /me4 package (Bates et al., 2015) in
R. The score for each narrative measure (i.e., macrostructure, microstructure (TNW and
TNDW) and perspective-taking), which was the average score of the two narrations, was
established as the dependent variable. All models included Test (two levels: pre- and post-
intervention) and Group (three levels: control, narrative-based, multimodal narrative-based) as

fixed factors, together with their two-way interaction. The best random-effects structure was
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determined using the performance package (Liidecke et al., 2024). Candidate models included
varying intercepts for participants, language score, classrooms, and schools, either alone or in
combination. The final models included varying intercepts by language and by participant, or
varying intercepts by language only. Finally, for all significant main effects and interactions,
post-hoc pairwise comparisons were performed using the Bonferroni correction with the
emmeans package (Lenth, 2021) and a measure of effect size (via Cohen’s d). For significant
interactions, we examined the data in two complementary ways: (1) by assessing within-group
changes across time (pre- to post-intervention) and (2) by comparing group differences at post-
intervention. This approach offers a more fine-grained understanding of the intervention effects
and helps to disentangle whether observed changes stem from improvements within groups,

differences between groups, or both.

To assess potential differences between the target variables, we conducted equivalence tests
using the TOSTER package (Lakens, 2017) to better interpret any null findings that may come
up from the inferential statistical analyses. For the macrostructure and perspective-taking
measures, we defined the smallest effect size of interest as +0.5 raw points, as it reflects
minimal, non-meaningful variability based on the measurement characteristics. For TNW and
TNDW, which are count variables without a fixed range, we used ratio-based equivalence
bounds rather than raw-unit differences, as these are appropriate for linguistic count data
(Winter, 2020). We defined the smallest meaningful difference as a 20% change (i.e., a 0.80—
1.25 ratio). A significant TOST result indicates that the 90% confidence interval falls entirely
within these bounds and thus supports the interpretation of equivalence; whereas a non-

significant TOST result indicates that the equivalence cannot be concluded.

Particularly, the analyses for narrative macrostructure and narrative perspective-taking were
performed using data from all 115 participants, whereas the analyses for narrative
microstructure were performed with data from 107 participants (see Coding subsection for

more details).

As a follow-up to the general assessment, we descriptively examined the narrative skills of
children identified as having language and communication needs to explore whether they
showed improvements after receiving only tier 1 instruction. Given the small sample size (N =
9), no inferential statistics were conducted. Instead, we calculated descriptive statistics to
observe patterns of change across conditions as well as gains compared to the typically

developing peers.
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493 RESULTS

494  This section describes the results obtained from the different analyses. We first provide
495  descriptive statistics for all narrative measures, and then report the statistical results of the LME

496  models conducted with each narrative measure.
497  Descriptives

498  Table 2 shows the descriptive statistics for each narrative measure at pre- and post-intervention

499  assessments broken down by group (control, narrative-based, multimodal narrative-based).
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500 Table 2. Descriptives for pre- and post-intervention narrative assessments

Control Narrative-based Multimodal narrative-based
Value PRE POST PRE POST PRE POST
MACRO. M (SD) 3.86 (1.25) 3.64 (1.13) 3.65(1.16) 4.02 (0.90) 3.96 (0.77) 4.08 (0.99)
Observed range 0-5.50 0-5.50 0-5.50 2-5.50 2-5.50 1-5.50
MICRO.: M (SD) 40.96 (16.03) 36.86 (15.80) 37.88 (13.19) 46.65 (14.33) 42.40 (12.72) 42.74 (14.28)
TNW
Observed range 5-71 18-78 12-64 16-74 1868 10-65
MICRO.: M (SD) 26.03 (7.73) 23.97(7.13) 24.36 (6.70) 28.28 (6.74) 25.74 (5.88) 25.89 (6.29)
TNDW
Observed range 4-40 15-42 10-39 13-42 15-39 9-39
PERS. M (SD) 0.17 (0.37) 0.05 (0.16) 1.16 (025) 0.90 (0.12) 0.29 (0.35) 0.17 (0.40)
Observed range 0-1.50 0-0.50 0-1 0-1.50 0-1 0-2

501  Note 1. MACRO. = macrostructure; MICRO. = microstructure; TNW = total number of words; TNDW = total number of different words; PERS.
502 = perspective-taking; PRE = pre-intervention assessment; POST = post-intervention assessment

503 Note 2. The possible range for narrative macrostructure and narrative perspective-taking was 0—6. The possible range for the narrative
504  microstructure measures was 0—NA, with NA indicating that no theoretical maximum value is defined for this measure.

505  Note 3. The score corresponds to the average score of the two narrations.
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Narrative macrostructure

The LME model assessing narrative macrostructure only showed significant results for the two-
way interaction between Test and Group. The post-hoc pairwise comparisons reported that only
the narrative-based group significantly improved from pre- to post-intervention (d = .56, p =
.013). In addition, no significant differences were observed between groups at post-

intervention. For the full statistical results report, see Table 3 (see also Figure 2).

To further interpret the non-significant differences observed in the control and multimodal
narrative-based groups for the macrostructure scores, we conducted equivalence tests
comparing pre- and post-intervention scores within each group using +0.5 points as the
equivalence bounds. For the control group, the equivalence test was not significant (p = .876),
and the 90% CI for the mean change (—0.18, 4.30) exceeded the +0.5 equivalence bounds;
therefore, pre—post scores could not be considered equivalent. For the multimodal group, the
equivalence test was significant (p =.011), with the 90% CI for the mean change (—0.39, 0.14)
falling within the 0.5 bounds. Thus, pre—post scores in the multimodal group were statistically
equivalent. To further examine the non-significant group differences at post-intervention, we
conducted equivalence tests between all three groups using +0.5 points as the predefined
smallest effect size of interest. Equivalence testing showed that the two experimental groups
were statistically equivalent in narrative macrostructure post-intervention (p = .023, 90% CI
[—0.42, 0.30]), whereas neither experimental group was equivalent to the control group (control
vs. narrative-based: p = .302, 90% CI [—0.76, 0.01]; control vs. multimodal narrative-based: p
=.402, 90% CI [-0.85, —0.03]).

[FIGURE 2 HERE]

Figure 2. Mean narrative macrostructure scores broken down by Test (pre-intervention and
post-intervention) and Group (control, narrative-based and multimodal narrative-based).

Asterisks represent significant differences: * p < .05.
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Table 3. Statistical results from the LME models for narrative macrostructure

Fixed effects df 1 p

Test 1 1.06 304
Group 2 4.46 107
Test x Group 2 7.48 .024

Narrative microstructure
Total Number of Words (TNW)

The model evaluating TNW reported a significant Test X Group interaction. Post-hoc
comparisons showed first that while the narrative-based group had significantly more words at
post-intervention than at pre-intervention (d = .83, p < .001), the control and multimodal
narrative-based groups did not. It also showed that at post-intervention, only the narrative-

based group outperformed the control group (d =—-.90, p =.014) (see Figure 3 and Table 4).

To further interpret the non-significant pre- to post-intervention differences in TNW in the
control and multimodal narrative-based groups, we conducted equivalence tests using the
conventional 80—125% ratio bounds as the smallest effect size of interest for word-count
measures. Both equivalence tests were significant (control: p =.029, ratio = .92, 90% CI [0.97,
1.23]; multimodal narrative-based: p = .002, ratio = .99, 90% CI [0.90, 1.14]), indicating that
pre—post changes in TNW were smaller than the predefined equivalence bounds and thus
practically negligible. At post-intervention, group comparisons were evaluated with the same
bounds of 0.80—1.25 (on the ratio scale). All equivalence tests were found to be non-significant
(control vs. narrative-based: p = .678, ratio = .77, 90% CI [0.66, 0.89]; control vs. multimodal
narrative-based: p = .262, ratio = .85, 90% CI [.72, 1.01]; narrative-based vs. multimodal
narrative-based: p = .091, ratio = 1.11, 90% CI [.96, 1.23]), which indicated that statistical

equivalence between groups post-intervention could not be established.
[FIGURE 3 HERE]

Figure 3. Mean microstructure values (Total Number of Words; TNW) broken down by Test
(pre-intervention and post-intervention) and Group (control, narrative-based and multimodal

narrative-based). Asterisks represent significant differences: * p <.05, and *** p <.001.
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Total Number of Different Words (TNDW)

Regarding the TNDW measure, only the two-way interaction was found to be significant. This
suggested, on the one hand, that only the narrative-based group improved from pre- to post-
intervention (d = .82, p < .001) and, on the other, that the narrative-based group had
significantly higher scores than the control group post-intervention (d = —.93, p = .016). For

the full statistical results report, see Table 4 (see also Figure 4).

To further examine the non-significant results comparing scores pre- to post-intervention, we
conducted equivalence tests for TNDW, using the standard 80—125% bounds. The pre—post
comparisons were significant for both the control group (p = .002, ratio = 0.94, 90% CI1[0.97,
1.16]) and the multimodal narrative-based group (p < .001, ratio = 1.00, 90% CI [0.93, 1.08]).
This indicated that observed changes were smaller than the predefined equivalence threshold
and providing evidence for the absence of meaningful change over time. The equivalence tests
comparing groups at post-intervention were found to be significant, for the control vs.
multimodal narrative-based comparison (p = .018, ratio = .92, 90% CI [0.83, 1.03]) and the
narrative-based vs. multimodal narrative-based comparison (p = .017, ratio = 1.09, 90% CI
[0.99, 1.21]), indicating that differences between these groups were smaller than the
equivalence bound and supporting the conclusion that no practically meaningful group
differences existed. The equivalence test for the comparison between the control and narrative-
based groups was found to be non-significant (p =.191, ratio = .85, 90% CI [0.76, 0.94]), which

indicated that there was no statistical equivalence between these two groups.
[FIGURE 4 HERE]

Figure 4. Mean microstructure values (Total Number of Different Words; TNDW) broken
down by Test (pre-intervention and post-intervention) and Group (control, narrative-based

and multimodal narrative-based). Asterisks represent significant differences: * p <.05, and

4% p < 001,
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Table 4. Statistical results from the LME models for narrative microstructure

Measure Fixed effects df a P

TNW Test 1 1.98 .16
Group 2 2.32 314
Test x Group 2 14.26 <.001

TNDW Test 1 1.52 217
Group 2 1.25 537
Test x Group 2 14.99 <.001

Narrative perspective-taking

Regarding the narrative perspective-taking skills, only a main effect of Test was found to be
significant, indicating that scores were overall better pre-intervention than post-intervention,

regardless of group (d = .30, p =.025) (see Figure 5 and Table 5).

The interaction between Test and Group was not found to be significant (p = .376). For this,
we ran equivalence tests using +0.5 as the smallest meaningful difference to further interpret
the non-significant effects. The tests comparing the changes between pre- and post-intervention
were found to be significant for the three groups (control: p < .001, 90% CI [-0.02, 0.22];
narrative-based: p <.001, 90% CI [-0.10, 0.12]; multimodal narrative-based: p <.001, 90% CI
[-0.01, 0.25]), which indicated that any observed changes were smaller than the predefined
meaningful difference. The equivalence tests for group comparisons at post-intervention did
not reach statistical equivalence (control vs. narrative-based: p = .183, 90% CI [-0.16, 0.02];
control vs. multimodal narrative-based: p = .304, 90% CI [-0.23, 0.01]; narrative-based vs.
multimodal narrative-based: p = .056, 90% CI [—0.18, 0.09]). Together these results indicate
that although the groups did not differ significantly at post-intervention, their scores could not

be considered statistically equivalent within the +0.5 bounds.
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[FIGURE 5 HERE]

Figure 5. Mean narrative perspective-taking scores broken down by Test (pre-intervention

and post-intervention) and Group (control, narrative-based and multimodal narrative-based).

Table 5. Statistical results from the LME models for narrative perspective-taking

Fixed effects df 1 P
Test 1 17.81 <.001
Group 2 15.07 <.001
Test x Group 2 11.25 .004
Test 1 4.84 028
Group 2 5.33 .07
Test x Group 2 1.96 376

Exploratory assessment of potential differences between the experimental groups

Overall, the above-mentioned LME models indicated, overall, (1) that the narrative-based
group improved from pre- to post-intervention in narrative macrostructure and microstructure
and (2) that post-intervention their TNW and TNDW were significantly larger than those of
the control group. No significant effects were observed for the multimodal narrative-based
group. These findings were not in line with our predictions that the multimodal narrative-based
group would show greater improvements than those who receive the same narrative-based
intervention without the controlled multimodal component. Therefore, to further understand
why our hypothesis was not supported and what was making the multimodal narrative-based
group not improve, we conducted a complementary assessment of the implementation of the

intervention.

A research assistant who was blinded to the intervention group watched 18 intervention
sessions (i.e., 33% of the sessions) and evaluated children’s and teachers’ behavior throughout
the sessions in terms of (a) the teachers’ effort to maintain children’s attention and

concentration, and (b) the number of times they had to ask children to stay silent, pay attention
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to the activity, or sit down. On a Likert scale of 1 to 7 (1 = low effort, no need to intervene to
ask children to pay attention and 7 = high effort, constant intervention to ask children to pay
attention), the results showed the teachers in the multimodal narrative-based group had to
intervene way more often (M = 3.67, SD = 1.87) than those in the narrative-based group (M =
1.67, SD = 0.50). Although there was no time difference between the two groups in relation to
the duration of the sessions (approximately 25 to 30 minutes), it was also observed that teachers
in the multimodal narrative-based group had to ask for silence, for them to sit down or pay
attention an average of 13.67 times per session (SD = 10.61), while those in the narrative-based
group only an average of 1.44 times per session (SD = 1.51). These results showed that the
classroom dynamics of the multimodal narrative-based group was more disruptive than the one

of the narrative-based group.
Narrative skills of children with language and communication needs

Apart from the general narrative assessment for all children, we descriptively assessed whether
children with language and communication needs were also able to show improvements by just
receiving the tier 1 instruction. From the whole sample, a total of nine children were identified
by the schools as having language and communication difficulties (control: N = 3; narrative-

based: N = 2; multimodal narrative-based: N = 4).

Due to the small sample size, no inferential statistics were conducted. However, from the
descriptive statistics, we observed that whereas those in the control group showed no
improvement, those in the experimental groups showed gains in narrative macrostructure and
microstructure (macrostructure: Mgqin = 0.5—1 points; TNW: Mguin = 15.5-18.5 words; TNDW:
Mguin = 5 words) (see Table 6 for the descriptive statistics). A general tendency for children
with language and communication needs to show greater narrative gains than children with

typical development was also observed (see Table 7 for a summary of the average gains).
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647 Table 6. Descriptives for pre- and post-intervention narrative assessments and the average gains between the pre- and post-intervention

648 assessments of children with language and communication needs, broken down by group and narrative measure
Control Narrative-based Multimodal narrative-based
Value PRE POST GAIN PRE POST GAIN PRE POST GAIN
MACRO. M(SD) 2.17(2.25) 1.83(1.53) -0.34 2.25(3.18) 3.25(1.77) 1 3.63 (0.63) 4.13 (1.80) 0.5
Observed 0-4.5 0.5-3.5 - 0-4.5 2-4.5 - 3-4.5 1.5-5.5 -
range
MICRO.: M (SD) 35.00 36.75 1.75 48.00 (0)  66.50 (0) 18.5 31.00 46.50 15.5
TNW (13.44) (23.69) (6.24) (7.76)
Observed 2645 20-54 - 4848 67-67 - 26-38 39-54 -
range
MICRO.: M (SD) 23.75 23.00 -0.75 22.00 (0)  29.00 (0) 5 22.33 27.33 5
TNDW (3.18) (9.90) (6.45) (4.51)
Observed 21-26 16-30 = 22-22 29-29 - 17-29.5 23-32 -
range
PERS. M (SD) 0(0) 0(0) 0 0.25 (0.35) 0(0) 0 0.38 (0.48) 0(0) -0.38
Observed 0 0 - 0-0.5 0 - 0-1 0 -
range

649  Note 1. MACRO. = macrostructure; MICRO. = microstructure; TNW = total number of words; TNDW = total number of different words; PERS.

650 = perspective-taking; PRE = pre-intervention assessment; POST = post-intervention assessment

26



651 Note 2. The possible range for narrative macrostructure and narrative perspective-taking was 0—6. The possible range for the narrative
652  microstructure measures was 0—NA, with NA indicating that no theoretical maximum value is defined for this measure.

653  Note 3. The score corresponds to the average score of the two narrations.
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Table 7. Average gains between the the pre- and post-intervention assessments of children
with typical development and children with language and communication needs, broken

down by group and narrative measure

Control Narrative-based Multimodal narrative-
based

TD LCN TD LCN TD LCN
MACRO. -0.2 -0.34 0.34 1 0.08 0.5
MICRO.: -4.46 1.75 8.51 18.5 -0.95 15.5
TNW
MICRO.: -2.13 -0.75 3.84 5 -0.33 5
TNDW
PERS. -0.13 0 0 0 -0.09 -0.38

Note. MACRO. = macrostructure; MICRO. = microstructure; TNW = total number of words;
TNDW = total number of different words; PERS. = perspective-taking; TD = children with

typical development; LCN = children with language and communication needs
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DISCUSSION

The present study aimed to assess the effectiveness of the [program], particularly its core
multimodal component, in fostering preschool children’s oral narrative skills. To do this, we
implemented the tier 1 of the [program] with 36 children attending the last year of preschool
in three schools in a city in the metropolitan area of Barcelona. The performance of these 36
children was compared to the performance of a group of 41 children receiving the [program]
without the multimodal component and to the performance of a treatment-as-usual control
group with 38 children. Our results revealed that only the children in the narrative-based
significantly improved their oral narrative macrostructure, and microstructure skills, and that
they both outperformed the control group not receiving the intervention in the microstructure
measures. These findings thus reject our hypothesis that the children receiving the intervention
with the specific multimodal component would show greater improvements than those in the

narrative-based group.

As just mentioned, the narrative-based group showed significant pre—post improvements in the
narrative macrostructure and microstructure measures. We believe that these findings might
contribute to the existing evidence on group-based narrative intervention research reporting its
potential to boost young children’s oral narrative skills (e.g., Daelman et al., 2024; Gillam,
Olszewski et al., 2014; Nelson et al., 2022; Pinto et al., 2019; Spencer et al., 2018; West et al.,
2021; for reviews, see Pico et al., 2021). Several factors may account for the significant
improvements observed in the narrative-based group. On the one hand, the intervention was
designed in a co-creation fashion with a group of more than 90 preschool teachers and speech-
language therapists, such that it was tailored to the Catalan context, integrating professionals’
usual practices and needs. On the other hand, the [program] aligns with the narrative
intervention principles postulated by Spencer and Petersen (2020), as well as with the strategies
commonly used in narrative intervention studies described in the recent reviews by Favot et al.
(2021) and Pico et al. (2021). These principles and strategies include specific instruction on the
macrostructure (i.e., story elements), use of visual support such as pictures or icons, and verbal
prompting. The [program] was designed considering previous literature, and therefore includes
strategies such as training story elements through a verbal question-and-answer sequence,
providing oral feedback, and using audiovisuals such as video cartoons, icons, and animated

pictures.
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The current study not only assessed narrative macrostructure and microstructure, but also
narrative perspective-taking, understood as children’s ability to talk about the emotions and
perspectives of the characters. We observed that the scores for this measure were quite low,
ranging from 0 to 2 when they could go up to 6, and that there were no significant improvements
in this measure after the intervention. We believe that even though children are able to
recognize and verbalize emotions at the age of three (see Widen & Nelson, 2022 for a review),
being able to include them when narrating a story is a more challenging task that is not acquired
until later in development, around the age of eight to nine (e.g., Veneziano et al., 2020).
Building a narration is complex because it involves remembering story events, expressing them
in order, and using appropriate vocabulary. Therefore, if on top of that, children also need to
remember the emotions and perspectives of the characters, which are less salient aspects of the
story compared to the macrostructural elements, this makes it even a more complex task. For
this reason, we believe that preschool children might find it too challenging to talk about the
story plot and the characters’ emotions and perspectives at the same time, and for this reason,

they focus mainly on describing what happened (i.e., macrostructure).

Complementarily, the present study also sought to assess the effectiveness of the multimodal
component within the [program]. Based on the multimodal enrichment paradigm (Mathias &
von Kriegstein, 2023) and on the great amount of research suggesting the causal role of
multimodality on children’s language development (for reviews, see Dargue et al., 2019;
Goldin-Meadow, 2014; Hostetter, 2011; Rohlfing, 2017; Vila-Giménez & Prieto, 2021), we
expected significant improvements of the group receiving the [program] with the multimodal

component. Nevertheless, our study showed no significant narrative improvements in this

group.

There are two possible explanations for our findings on the lack of observed effects of the
multimodal narrative-based group, which can be related to the naturalistic nature of the study.
First, it should be taken into account that many studies assessing the causal role of
multimodality (particularly gesture) in children’s language learning were lab-based studies in
which participants were trained individually in a very controlled environment where they either
saw an audiovisual stimulus of someone gesturing (i.e., like the videorecordings of the
storyteller within the [program]) or someone standing still. However, as also reported recently
by Bernstein and colleagues (2024), this isolated testing of gesture effects can be difficult in a
naturalistic environment, such as a classroom, provided that interventions like the one

implemented in this study or the one implemented by Bernstein et al. (2024) are naturalistic
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interventions that are integrated into the regular teaching curriculum in the school setting. Also,
related to the naturalistic implementation of the intervention, there is a second factor that could
explain our findings. We thought that the specific way preschool teachers implemented the
intervention might have played a key role and for this, a complementary assessment of the
implementation of the intervention was conducted. These assessments showed that the
classroom dynamics of the multimodal narrative-based group, which required children to
repeatedly stand up, enact the stories, and sit down again, may have been too intense and thus,
may have disrupted children’s sustained attention, potentially limiting opportunities for
narrative learning, whereas children receiving the narrative-based intervention might have been
more focused on the activity as they were sitting most of the time. Bernstein et al. (2024) also
acknowledged the need to observe the behavior by children and the particular implementation
by the teacher to see if their behavior can be a potential explanation to their null findings, which
is consistent with the complementary assessment of intervention implementation conducted in
the present study. Therefore, our findings suggest that multimodality may be used in classroom
settings with preschoolers when it is implemented in a manner that does not interfere with the
dynamics of the teacher—group interaction, such as in the narrative-based group, where children
are not asked to constantly stand up and sit down to enact the story elements. Another aspect
that should be taken into account is that, although the intervention was co-created with
preschool teachers and speech-language therapists who considered it feasible and appropriate
for the context of implementation, children had limited experience with language-based and
multimodal interactive activities in the classroom. In some contexts (like ours), children are
usually sitting throughout the sessions and are not used to engaging in more active activities

such as multimodal story enactment.

The results of the present study complement and expand on the results of previous
investigations. As mentioned above, very few studies have systematically integrated and tested
the effects of the multimodality component within a classroom-based narrative intervention,
and those that have done so have reported mixed findings. In a classroom environment, existing
studies have reported null results, similar to those reported in the present study with a lack of
generalization effects. For instance, Pronina and colleagues implemented an intervention
focusing on embodying mental states through facial expressions in a preschool setting and
assessed how the intervention could boost pragmatic and socioemotional measures. They found
that while the intervention was effective in improving children’s expressive pragmatic skills,

there was no difference between children receiving the embodied intervention and those
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receiving the intervention without embodiment, specifically for emotion understanding and
mental state verb comprehension, which were directly trained during the intervention.
Similarly, Bernstein et al. (2024) compared children’s narrative recall after receiving a
storybook-reading intervention, with or without drama-based activities involving the teacher
and children standing up and acting out as the main characters experiencing the main actions
and events of the story plot. The authors found no significant differences between the two
groups after the intervention in their ability to narrate a story. These two studies incorporated
multimodality in a similar fashion as in the present study: involving teachers enacting the main
elements of stories and involving children in also enacting the stories. For this, we believe that
in our study, the fact of asking children to stand up and involve their whole body in the
enactment might have also disrupted their concentration on the target skill. These findings seem
to point out that on the one hand, it is more challenging to isolate the beneficial effects of
multimodality when implemented in a more naturalistic context (such as a real classroom
setting) and that in these settings it may be beneficial to provide professionals with additional
guidance on implementing multimodality in a more structured and less intense manner so that

it does not disrupt the communicative interaction between the teacher and the children.

This intervention study has certain limitations regarding its methodology and classroom
implementation. First, regarding the assessments, post-intervention assessments were
conducted at the end of the intervention period, which meant that the children were evaluated
approximately after one to two weeks. Therefore, the results of this study correspond to the
immediate effects of the intervention. A delayed post-intervention assessment would have been
useful for determining whether the intervention effects remained over time. In fact, this delayed
assessment was planned before the start of data collection but could not be implemented
because of school schedule restrictions which resulted in the dropout of one school. Another
limitation of this study is related to the narrative macrostructure coding scheme used: although
story complexity was controlled for, the first story featured only one character and the second
featured two characters. The coding scheme used in this study did not distinguish whether
children introduced one or two characters. Future studies should use coding criteria that are
more fine-grained and can reflect these differences. Also, the effects for narrative perspective-
taking were small. Given the overall low scores across all groups, care should be taken not to
overinterpret the control group’s post-intervention score of zero as evidence of a complete
absence of this skill. This may reflect a general floor effect or limited sensitivity of the current

measurement approach. It would also be interesting to conduct more fine-grained analyses of

32



790
791
792
793
794
795
796
797

798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813

814
815
816
817
818
819
820
821
822

children’s narrative perspective-taking to assess which specific emotional or mental terms
children are able to identify and use more frequently. Following up on the coding procedures,
it should be acknowledged that experimenters were not blind to the time of testing (i.e., pre- or
post-intervention). Although this awareness could have introduced bias, this risk was minimal
because of the large sample size and the time elapsed between the pre and post sessions (one
to two months), making it highly unlikely that coders recalled individual children’s earlier
performances. Nevertheless, future studies could address this limitation by ensuring that coding

is performed by independent raters who are blind to testing time points.

Second, with regard to the classroom implementation, this study tested the implementation of
a tier 1 intervention for all children in the classroom. Although there were nine children with
language and communication difficulties within the sample, a full multi-tiered intervention
could not be implemented because of the difficulty in coordinating both classroom intervention
and small-group or individual interventions. Therefore, these children only received the tier 1
instruction without any extra support. Despite this, as mentioned in the Results section, these
children still showed improvements. In addition, we acknowledge that the intervention period
was relatively short (only nine sessions over three weeks). A longer intervention might provide
more opportunities for children to familiarize themselves with the structure and activities of
the intervention, and for teachers to integrate the approach naturally within their curriculum.
Particularly for the multimodal strategies, we believe that children may need more prior
experience using their bodies to enact the story, especially in contexts where such methods are
not typically used. Including drama-based exercises as a preparatory step before introducing a
multimodal narrative intervention could help children engage more fully and naturally with the
intervention. For all this, we think that future studies should test whether a longer intervention

could help obtain stronger effects.

Several considerations should be taken into account related to the multimodal component of
the intervention and the complementary assessment of its implementation. While involving
professionals in the design and implementation of the intervention from a participatory
approximation to research added ecological validity to the study, the way in which the
multimodal component was implemented may have limited its effectiveness. This likely
reflects challenges in applying these multimodal strategies in practice, rather than any
shortcoming on the part of the professionals. We believe it would have been interesting to first
run a pre-study with a single trained interventionist delivering all groups of the intervention to

better control implementation and identify any potential problematic issues before the full-
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scale implementation. Additionally, we would like to acknowledge that the complementary
assessment of intervention implementation was conducted retrospectively to explore
differences across the experimental groups, rather than integrated into the original study design.
Nonetheless, this assessment offered useful insights and directions for improving the
integration of multimodality in naturalistic intervention settings in the future. For example, to
reduce classroom disruptions and better support children’s attention to the language-based
interaction, it may be helpful to allocate a dedicated time slot to enact the full story, or to enact
actions and emotions while seated. Importantly, while the current study is not a definitive test
of the isolated effects of multimodality, it does contribute valuable evidence on the general
impact of narrative interventions in authentic educational settings and offers guidance for

improving the structured implementation of multimodal components in future research.

The findings of this study have implications for classroom intervention practice and research.
It was shown that a short 9-session narrative intervention program can be effective in fostering
preschool children’s oral narrative macrostructure and microstructure skills. Regarding the
particular implementation of multimodality in classroom environments, educators should pay
attention to the fact that multimodality needs to be well integrated into narrative interventions
in a way that it complements (and does not disrupt) communicative interactions, as these
integration mechanisms can have impactful consequences for children’s learning. Thus, our
findings offer insights into consideration for implementing multimodality within narrative

intervention programs in preschool education.
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