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ABSTRACT

Purpose: The present study aims to evaluate the feasibility and preliminary
effectiveness of a novel multi-tiered narrative intervention program—the muilti-
modal narrative (MMN) program—in Catalan that was co-created to boost pre-
school children’s narrative and pragmatic skills.

Method: First, we describe here in detail the novel program, which consisted of
a set of interventions oriented around the retelling of a narrative in a multimodal
fashion, that is, with an abundant use of appropriate gesture and facial expres-
sion and careful attention to the pragmatic aspects of communication. We then
describe the results of a self-reported feasibility study (Study 1) after this pro-
gram was trial-implemented by 31 preschool teachers and speech-language
therapists in their respective professional contexts. A pre- and post-intervention
pilot study (Study 2) was conducted in which the researchers measured the
effect of the MMN intervention on the 51 children who participated in the trial
implementation.

Results: Results from Study 1 revealed that most professionals adhered to the
intervention protocol, that they found it enjoyable and easy to implement, and
that it fostered active participation on the part of children. Results from Study 2
revealed that after the intervention, the narrative and pragmatic skills of all the
children had improved.

Conclusion: These results suggest that a full-fledged implementation of the
MMN intervention program is feasible and has the potential to improve chil-
dren’s narrative and pragmatic skills in both clinical and educational contexts.

The ability to orally narrate a story is one of the
key milestones in language development, as it entails the
ability to utilize complex language in a logically sequenced
fashion. Narrative abilities emerge between the ages of 4
and 5 years and continue to develop over childhood from
initial short and simple stories to long and more complex
discourses. Narratives have been shown to be a valid and
ecological measure of preschool- and school-aged chil-
dren’s language skills (see Dickinson & McCabe, 2001, for
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a review). Given that oral narrative skills have been
shown to be directly linked to not only linguistic but also
overall academic and even social development in children
(e.g., Babayigit et al., 2021; Griffin et al., 2004), a number
of educational and clinical interventions have been
designed that seek to foster the development of narrative
skills in children.

Narrative interventions, that is, interventions that
focus on language through the generation or retelling
of stories, are considered “one of the most powerful
approaches to language intervention” (Spencer & Petersen,
2020, p. 1081). In recent decades, dozens of narrative inter-
ventions have been designed to train the oral language skills
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of preschool- and school-aged children (see Donolato
et al., 2023; Favot et al.,, 2021b; Pico et al., 2021, for
reviews). Such interventions have been designed to target
both typically developing (TD) and clinical populations.
While the former are typically implemented in classroom
settings, the latter are intended to help children with severe
linguistic or communicative impairments. Narrative-based
interventions have commonly focused on training children
to recognize and reproduce narrative macrostructure (i.e.,
the organization of the main structural elements of a story,
such as character, problem, attempt, solution, final) or nar-
rative microstructure (i.e., linguistic elements within a nar-
rative discourse, such as the number of words). Generally,
these interventions have been shown to be successful in
improving narrative skills (TD populations: Spencer,
Petersen, Slocum, & Allen, 2015; Stevens et al., 2010;
Vila-Giménez et al., 2019; clinical populations: Favot et al.,
2021a; Fey et al., 2010; Gillam et al., 2018; Hettiarachchi,
2016; Spencer et al., 2013; Swanson et al., 2005), as well
as early literacy writing and reading skills (e.g., Petersen
et al., 2022). For instance, a recent study by Petersen et al.
(2022) showed that kindergarten students who received a
structured narrative intervention program (i.e., Story
Champs; Spencer & Petersen, 2018) in the classroom had
significantly higher scores in story retells than those who
did not receive the intervention. Particularly, the authors
also showed that students who received further small-group
instruction—because they did not show adequate progress—
also showed higher scores than those who did not receive it.
Similarly, Gillam et al. (2023) reported that children who
were at risk for language and literacy difficulties and who
received the SKILL narrative intervention (Gillam, Gillam,
& Laing, 2014) significantly improved their narrative com-
prehension and production in comparison to those children
in the control condition. Thus, these studies suggest the
potential of narrative intervention in improving children’s
oral narrative skills.

The gains obtained in narrative interventions have
been traced back to the systematic application of a set of
verbal and audiovisual scaffolding techniques (see Spencer
& Petersen, 2020, for a review). First, concerning verbal
scaffolding, the language used by the teachers or speech-
language therapists (SLTs) implementing the intervention
must represent a good model for children, simple yet
structured, with short, clear sentences, which are often
repeated several times. Effective interventionists use con-
versational activities such as talking about the story or
question-and-answer sequences, which favor not only story
comprehension but also social interaction. Importantly,
they use positive feedback in reaction to input from chil-
dren accompanied by reformulations and repetitions (e.g.,
Bunning et al., 2017, Mori & Cigala, 2016; Spencer &
Petersen, 2020). Second, verbal scaffolding is usually

accompanied by visual or audiovisual materials that help
children visualize key aspects of the macrostructure ele-
ments of the story. Visual materials are typically story pic-
tograms or story icons, which serve as visible schematic
representations of macrostructure elements (Gillam et al.,
2018; Spencer & Petersen, 2018), whereas audiovisual
materials can be short videos or cartoons (e.g., Demir
et al., 2014; Vila-Giménez et al., 2019).

Although the use of such complementary visual or
audiovisual materials is widespread, to date little atten-
tion has been paid to the value of multimodality in the
performance of oral narratives. Here, we understand
multimodality as a supporting language strategy that
involves the natural communicative use of manual co-
speech gestures, body movements, and facial expressions,
together with prosody (e.g., Perniss, 2018). When we
communicate and particularly when we narrate a story,
we naturally use our body and voice to express and enact
the main macrostructural elements of a story, as well as
the characters’ emotions and perspectives. Following the
embodied cognition and multimodal enrichment para-
digms, which claim that our body interacts with our cog-
nitive and linguistic capacities and therefore can play a
role in language learning (e.g., Foglia & Wilson, 2013;
Tonescu & Vasc, 2014; Mathias & von Kriegstein, 2023),
we hypothesize that the deliberate integration of multi-
modal enactment techniques into narrative-based inter-
ventions is likely to enhance their positive effect. Indeed,
recent scientific evidence has shown that multimodality
plays a pivotal role in language development (see Goldin-
Meadow, 2014; Hostetter, 2011; Hiibscher & Prieto, 2019,
for reviews) and that multimodal instruction can benefit
children’s linguistic skills, such as word learning (Frey
& Like, 2023; Like & Ritterfeld, 2014), word recall
(Igualada et al., 2017), or spatial communication (Austin
& Sweller, 2014; Kartalkanat & Goksun, 2020). Specifi-
cally, in the context of narration, it has also been shown
that short individual multimodal-based interventions—
involving either observing or both observing and producing
gestures—can improve the reproduction of narrative macro-
structure (see Vila-Giménez et al., 2019; Vila-Giménez &
Prieto, 2020). Additionally, other studies have incorporated
multimodal strategies in story retelling, such as using ges-
tures to represent different mental states (Pronina et al.,
2021) or drama-based activities (Bernstein et al., 2024;
Nicolopoulou et al., 2015) to boost children’s oral language
skills, such as pragmatics, narrative, or literacy. Despite this
evidence, to our knowledge (with some exceptions; see
Bernstein et al., 2024; Nicolopoulou et al., 2015; Pronina
et al., 2021), multimodality has not been integrated in a
controlled and systematic way into narrative-based interven-
tions. This was something that we sought to do in our mul-
timodal narrative (henceforth MMN) intervention program.
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Another key ingredient for narrative interventions to
be applicable in real-life implementation contexts is having
a multi-tiered approach. Specifically, the multi-tiered sys-
tem of support (MTSS) framework (Clark & Dockweiler,
2020) seeks to ensure that evidence-based practices are
implemented in a way that maximizes achievement out-
comes for every child, with support, whether instructional
or behavioral, being increased in levels of intensity—or
tiers—as the child’s needs become more serious. The low-
est level of support (Tier 1), also called universal support,
is offered to large groups such as classes and is therefore
not individualized. At higher levels, more tailored assis-
tance is provided to smaller groups or individuals at Tier
2, whereas students diagnosed with special education
needs are offered personal attention or intensive support at
Tier 3 by SLTs. This MTSS approach has been estab-
lished internationally proposing guidelines for educational
and clinical interventions (e.g., Clark & Dockweiler, 2020;
Ebbels et al., 2019). Importantly, validated narrative inter-
vention programs, such as Story Champs (Spencer &
Petersen, 2018), have adopted this approach and have
reported beneficial outcomes for narrative skills (e.g.,
Petersen et al., 2022; Spencer et al., 2018). Thus, this evi-
dence suggests that the MTSS approach should be syste-
matically incorporated into oral language interventions.

The recently emerged field of implementation sci-
ence recommends that interventions should be not only
based on hard evidence but also designed and imple-
mented considering input from users so that the interven-
tions are fully adapted to their ultimate implementation
context (Brett et al., 2014; Peters et al., 2013). This
evidence-based approach can help ensure that the inter-
ventions are maximally useful for those they are intended
to serve (Laustsen et al., 2021). In the case of our MMN
intervention program (the participatory creation process
of which is described elsewhere in Florit-Pons et al.,
2024), we felt that it was essential to conduct a feasibility
study and a small-scale trial, both involving potential end-
users before any future large-scale implementation was
undertaken (e.g., Aschbrenner et al., 2022; Eldridge et al,,
2016; Gallagher et al., 2023), especially in the case of a
multi-tiered intervention like the one described here, because
the procedures and methodologies proposed must be equally
appropriate for both clinical and educational contexts.

With this evidence-based approach in mind, the
present study has the goal of conducting two complemen-
tary studies to evaluate the feasibility and the preliminary
effectiveness of the MMN intervention program in real
education and health care settings in Catalonia. The
remainder of the article is organized as follows. We first
describe in detail the main concepts underlying the MMN
program and the design of the program itself, offering a
step-by-step protocol for its implementation. We then

report (a) the results of the MMN feasibility assessment
carried out by a group of 31 professionals after they had
piloted the intervention in their respective educational or
clinical contexts (Study 1) and (b) the quantitative gains in
narrative and pragmatic skills made by a group of 51 chil-
dren, some in educational contexts and others in clinical
settings, after having received the intervention (Study 2).
Finally, these findings are discussed in the Discussion
section.

The MMN Intervention Program
General Description

MMN is a multi-tiered intervention program intended
to improve preschool children’s oral language skills and
directed to both TD children and children with neurode-
velopmental disorders, such as autism or developmental
language disorder (DLD). The MMN program was devel-
oped by the three authors of this study in two phases fol-
lowing the principles of participatory research. First, a
complete research-based prototype of the intervention was
created, drawing from extensive research on narrative
interventions directed at preschool- or school-aged chil-
dren in both clinical and nonclinical settings (see Favot
et al., 2021b; Pico et al., 2021; Spencer & Petersen, 2020,
for reviews). Second, to ensure that our research-based
prototype was appropriately tied to real educational and
clinical practice, it was described, thoroughly discussed,
and revised during a five-session co-creation process
involving 93 preschool teachers and SLTs actively
employed in Catalan educational and health care contexts,
as well as the authors ourselves (see Florit-Pons et al.,
2024). This systematic co-creation process served to ensure
that the MMN program was grounded in evidence from
both research and practice.

The MMN program adopted the MTSS approach
and was designed to be applicable at two different tiers of
support, the classroom (Tier 1, universal support, with the
interventionist being a teacher) and individual (Tier 3,
where the interventionist is a therapist) therapy sessions
for children requiring intensive support. Crucially, the
MMN program is compliant with the guidelines regarding
inclusiveness provided by the Catalan Regional Ministry
of Education, which state that the educational system
should include “methodological and organizational strate-
gies that guarantee the active participation and learning of
all students” (our translation; Regional Ministry of Edu-
cation, Catalan Government, 2015, p. 8).

Two main methodological novelties can be high-
lighted within the MMN program. First, in comparison
with most narrative-based interventions, which focus
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almost exclusively on narrative structure, the MMN interven-
tion includes a pragmatic component because it trains children
to detect and interpret the characters’ emotions and perspec-
tives. In other words, children are trained to understand and
talk about not only the main narrative elements of a story but
also the characters' reactions to those events. In other words,
they are trained to reflect on how they would themselves feel
if they were in a particular situation. Our assumption was that
training children to recognize the emotions and perspectives
of the characters in a narrative boosting would enhance not
only their narrative skills but also their pragmatic skills.

Second, as its title implies, the MMN intervention
fully incorporates a multimodal component, understood as
the involvement of body movements in verbal communica-
tion. In MMN, multimodality goes beyond the mere use
of gestures to enhance visualization of important narrative
elements of the story and also fully integrates the physical
enactment of the stories.

Summarizing, MMN is an evidence-based program
that incorporates strategies from previously validated
narrative-based interventions such as the use of verbal and

audiovisual support materials. However, MMN also
includes three additional components that have not gener-
ally been formally incorporated into narrative interven-
tions, namely, multimodality, attention to pragmatic con-
tent, and having an inclusive approach. The various sup-
port elements incorporated in MMN are listed in Table 1.
Some of the research providing evidence for the effective-
ness of each is provided in parentheses.

Importantly, in order to monitor children’s learning
session by session, the program includes two built-in
dynamic assessment measures—a narrative retelling of the
story with images and a set of comprehension questions
with multiple prompts that are administered to each child
individually at the end of each intervention session within
the intensive support of the intervention (for more on
dynamic assessment, see Bamford et al., 2022).

Design of the Intervention and
Step-by-Step Protocol

Whether implemented in either the universal or the
intensive support tier (classroom group instruction or

Table 1. Summary of the main supporting components incorporated into the MMN program.

Component

Implementation in the MMN program

Verbal support elements

Structured linguistic modeling through a question-and-answer sequence (e.g., Bunning
et al., 2017)

Structured linguistic modeling from a storyteller retelling the story (e.g., Vila-Giménez
et al., 2019)

Multiple prompting to encourage the child to participate (e.g., Spencer & Petersen, 2020)

Insightful feedback to minimize incorrect responses and provide extensions, repetitions,
and reformulations to generate a correct response (e.g., Mori & Cigala, 2016; Spencer &
Petersen, 2020)

(Audio)visual support elements

Video cartoons used for initial familiarization with a story (e.g., Demir et al., 2014)

Story icons and short animated videos (GIFs) to represent macrostructural and emotional
elements of the story (e.g., Spencer & Petersen, 2018)

Video of a storyteller with a controlled narrative structure (e.g., Vila-Giménez et al., 2019)

Multimodal support elements

Instructed use of gestures to highlight the main macrostructural and emotional elements of
the stories, as well as to structure the discourse (e.g., Demir et al., 2014; Spencer &
Petersen, 2018; Vila-Giménez et al., 2019)

Dramatization and story enactment integrating the whole body throughout the story (e.g.,
Nicolopoulou et al., 2015; Pronina et al., 2021)

Video of a storyteller including a controlled use of gestures and facial expressions to
highlight the important information in the discourse (e.g., Vila-Giménez et al., 2019)

Use of representational gestures to accompany the presentation of story icons
(Spencer & Petersen, 2018)

Pragmatics Emotion identification throughout the intervention (i.e., at the beginning of the story, after the
problem, at the end of the story; e.g., Gillam, Gillam, & Laing, 2014; Spencer & Petersen, 2018)
Perspective-taking throughout the intervention, such that children express how they would
react if they were the character (e.g., Dodd et al., 2011; Mori & Cigala, 2016; Pronina et al., 2021)

Inclusion Multi-tiered intervention with Tier 1 and Tier 3 designs, following the MTSS guidelines (e.g.,

Clark & Dockweiler, 2020; Ebbels et al., 2019; Jimerson et al., 2016)

Note. ltalicized text indicates the components that have been less frequently incorporated into narrative-based interventions. MMN = multi-
modal narrative; MTSS = multi-tiered system of support.
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individual therapy, respectively), the MMN program con-
sists of a sequence of nine narrative intervention sessions
in which three different stories are trained, all of them
centering around a cartoon capybara called “Meloix.”
The three wordless cartoons stories (“Meloix and the
Bath,” “Meloix and the Bananas,” and “Meloix and the
Bus”) were chosen from the 26 cartoons in the Colombian
series Chigiiiro (specifically created by the Colombian
Ministry of Education for preschool children, http://
maguare.gov.co/chiguiro/; Ivar da Coll, Maguaré Net-
work), which is freely available online. The three stories
follow the same narrative structure (the character encoun-
ters a problem, seeks a solution, and finds one) and fea-
ture events that preschool children could conceivably

experience in their daily lives. Importantly, the three car-
toons offer increasing degrees of complexity.

Figure 1 shows a schematic representation of the
structure of the MMN program as applied in either Tier 1
or Tier 3 contexts. Each Meloix story is the focus of three
sessions (3 stories X 3 sessions = 9 sessions) following a
specific step-by-step protocol. Each session starts with a
four-step sequence of initial activities, which includes
watching first a wordless cartoon about Meloix and then
a video of a storyteller recounting what happened to
Meloix story. This is followed by a central activity that
differs depending on the session and also the support tier
(see the bottom rows in Figure 1). In what follows, we

Figure 1. Structure of the nine-session multimodal narrative program. Each set of three sessions is devoted to one of the three Meloix
stories. Each of the nine sessions is preceded by the sequence of four activities in the central rectangle. The subsequent activities for each
session differ depending on whether it is being conducted in Tier 1 (universal support) or Tier 3 (intensive support).
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explain the main features of the protocol used for each
session.

Initial Sequence of Activities

As seen in Figure 1, an initial sequence consisting of
four short activities is repeated at the beginning of every
session, in both tiers. This sequence is meant to ensure
that each child understands the story and is also exposed
to a model of multimodal storytelling. First, the interven-
tionist (teacher or therapist, depending on the tier) carries
out a short motivational interaction with the child(ren) in
which she explains the aims of the session. They then
watch the wordless cartoon, which lasts about 2 min.
Next, the interventionist engages the child in a second
short interaction in which the child(ren) say whether they
liked the story or not. Finally, they watch a video of a
storyteller verbally recounting the story depicted in the
cartoon while enacting it (see Figure 2 for examples), a
process lasting between 1.5 and 2.5 min. This four-step
introductory sequence is followed by the central activity
prescribed in the program protocol for that session and tier.

First Session

For each story, the central activity of the first
session consists of an enacted sequential retelling of the
story, which is performed through a question-and-answer
sequence between the interventionist and the child(ren).
The goal of the interventionist’s prompting and feedback
sequences is to help the child(ren) discern the main macro-
structural elements of the narrative as well as the protago-
nists’ emotions and perspectives at each point in it. Each
macrostructural element or emotion is elicited by a ques-
tion from the interventionist that is always accompanied
by a set of three visual and multimodal cues, namely, a
GIF (i.e., short animated video) of that specific moment
in the story, an icon, and a specific set of gestures made
by the interventionist. For example, for the story “Meloix
and the Bath,” when the interventionist asks the child(ren)

about the problem that Meloix confronts (a dirty ball),
she shows them an image of Meloix with the dirty ball
and an icon symbolizing “problem” (an exclamation mark
in a red-colored circle) and simultaneously performs a ges-
tural configuration on the part of the interventionist repre-
senting “problem” (frown, hands on hips). Figure 3 shows
examples of macrostructural narrative elements and emo-
tions and the icons and gesture sets that accompany them.

For both Tier 1 and Tier 3 instruction, when chil-
d(ren) answer the prompt question, the interventionist
gives them verbal feedback that is accompanied by exten-
sions and repetitions, thus providing a more complete lin-
guistic model. Crucially, when providing feedback, the
interventionist enacts the macrostructural elements and
the character’s reactions to them and then asks the chil-
d(ren) to do the same.

Table 2 shows an example of the protocol followed
for each question in the first session, the enacted sequen-
tial retelling. In this case, the interventionist-to-child(ren)
interaction centers on the problem that Meloix encounters
in the story. The protocol for Tier 1, universal support
(where the interventionist is a teacher working with a
classroom group), is given in the left-hand column, while
the protocol for Tier 3, intensive support (where interven-
tionist is a therapist working with one child), is given in
the right-hand column. Note that one main difference
between the two columns is the degree of verbal support
offered by the interventionist. While in the universal sup-
port (classroom context: Tier 1, left), the interventionist
asks the class a question, and children in the class answer,
in the intensive support (therapy context: Tier 3), the story
is further unpacked and reconstructed: First, the interven-
tionist asks and answers all the questions herself and then
repeats the process, but with the child providing the
answers. The other main difference is the amount of con-
tent dealt with in the session. In the classroom context,
the interventionist goes through the full story content,

Figure 2. Examples of different multimodal cues used by the storyteller. Panel 1 shows an example of a manual gesture representing an important element
in the story—in this case, a ball. Panel 2 shows an example of a manual gesture emphasizing an important moment of the story (e.g., the presentation of
the main character). Panel 3 shows a facial expression accompanied by a manual gesture to represent one of the character’s emotions (e.g., being angry).

2

3
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Figure 3. Story icons and gesture sets associated with macrostructural narrative elements and emotions.
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whereas in the therapy context, the session deals with only
the first half of the story, which covers the introduction of
the main character, his initial emotion, the problem
encountered, and Meloix’s reaction after encountering the
problem. Splitting the story plot into two halves was
determined by SLTs’ feedback during the co-creation pro-
cess of the intervention (see Florit-Pons et al., 2024).

Second Session

The central activity during the second session of
each story is different depending on the support tier. As
mentioned above, for the intensive support (therapy

context: Tier 3), the second session consists of the same
enacted sequential retelling activity. First, the intervention-
ist and the child recall the first half of the story (trained
during the first session) using a question-and-answer
sequence where the interventionist asks the question and the
child answers. After that, they focus on the second half of the
story, which centers on Meloix’s attempt to solve the prob-
lem, the solution he comes up with, the final consequences,
and his final reaction. During this second half, first the inter-
ventionist asks and answers the questions herself and then the
process is repeated where she asks the questions and the child
answers them.

Table 2. Example of the protocol followed for each question in the enacted sequential retelling, for both support tiers.

Session 1

Tier 1, universal support (classroom)

Tier 3, intensive support (therapy)

1. Visual presentation

enacts the gestures signaling “problem.”

Interventionist presents the icon symbolizing “problem” and an illustration from the story on the computer screen next to the GIF and

Interventionist: Look, this icon means that we will be talking about the problem in the story.

2. Question and answer

Teacher asks a comprehension question: What problem did have?
Children answer the question: He got dirty.

Therapist asks a comprehension question and immediately answers
it: What problem did Meloix have? He got dirty because he was
playing with his ball and the ball fell into the mud.

Questions and answers only apply to the first half of the story.

Therapist asks the same sequence of comprehension questions,
but this times waits for the child to answer.

Therapist: What problem did Meloix have?

Child: He got dirty.

This process is repeated for all questions related to the first half of
the story.

3. Feedback and enactment

happened to him?

Interventionist provides feedback, enacts the action or emotion related to the question, and encourages the child(ren) to do the same.
Interventionist: Exactly, Meloix got dirty because he was playing with his ball and the ball fell into the mud. Can you show me what

4. Reiteration

The process is repeated for all questions related to the story.

This process is repeated for all questions related to the first half of
the story.

Note. The example focuses on the protagonists’ problem.

Florit-Pons et al.: Evaluation of a Multimodal Narrative Intervention 23
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For the universal support (classroom context: Tier
1), the central activity for Session 2 consists of a guided
sequential dramatization of the story involving the full
group of children. The procedure is as follows. The
teacher first tells the class that the story is going to be told
collectively and asks children to form pairs, with one
member of each pair serving as the storyteller and the
other acting out the role of Meloix. The teacher asks the
same comprehension questions as in Session 1, and while
the child acting as a storyteller answers the question, the
child representing Meloix enacts the situation. Pairs take
turns going to the front of the class and performing for
their classmates in response to questions from the teacher.
After the full story has been retold sequentially in this
fashion, the teacher asks for two volunteers to retell and
enact the whole story in front of the classroom. Table 3
shows an example of the protocol followed for each ques-
tion (the example focuses on the protagonist’s feeling at
the beginning of the story).

Third Session

The central activity of the third session for each
story consists of, first, the interventionist and then the
child(ren) generating and acting out personal stories. We
conceive this activity as a narrative generalization activity
that links Meloix’s experiences of, first, to a personal
experience recounted by the interventionist adn then to
the personal experiences of the children, with the interven-
tionist’s performance serving as a model for the child(ren)
to follow. First, the interventionist says that she is going
to talk about something that once happened to her, which
was very similar to what happened to Meloix in the story.
She then recounts the incident (for which she has an
example written story displayed on screen) while enacting
the macrostructural elements of the story and the emo-
tions she experienced. This initial step is common to both
tiers, that is, both classroom and therapy settings.

What follows, however, differs depending on the
tier. Table 4 below summarizes the differences. In the Tier
1 context, after the teacher recounts and enacts her own
personal story, she asks the children whether they have
experienced something similar. If so, they are invited to
stand in front of the class and recount and enact their
story. In the Tier 3 context, on the other hand, after the
therapist completes her narrative performance, she works
with the child to retell the same story using a question-
and-answer methodology whereby the therapist asks ques-
tions about her story (simultaneously displaying corre-
sponding icons on a computer screen) and the child
answers them. Once this is finished, the entire procedure is
repeated for a personal experience as recounted by the
child under guidance from the therapist.

Administration of the MMN Intervention

The recommended frequency of implementation of
the intervention differs according to the support tier, with
three weekly 20- to 30-min sessions (one story per week)
over 3 weeks recommended for the universal support
(classroom context: Tier 1) implementation and one
weekly session over 9 weeks recommended for the inten-
sive support (therapy context: Tier 3) implementation.

Study 1: Assessing the Feasibility of the
MMN Program

It will be recalled that the present article will report
the results of two separate studies related to the MMN
program. In Study 1, a group of preschool teachers and
SLTs was asked to assess the feasibility of the MMN
intervention after they had piloted the program in their
respective professional practice. For this, with this study,
we expect to answer the following research question: Is
the MMN intervention considered feasible (in terms of

Table 3. Example of the protocol followed in the two support tiers in the second session.

Session 2

Tier 1, universal support (classroom)

Tier 3, intensive support (therapy)

Visual presentation: The interventionist presents the story icon and
GIF displayed on screen and uses gestures to enact it.
Teacher: Look, this icon means that we will be talking about the
problem Meloix had in the story.

Question: Teacher asks a comprehension question.
Teacher: How was Meloix feeling at the beginning of the story?

Dramatized answer: Pairs of children answer the question, with
one child providing a verbal answer and the other acting it out.
A: He was feeling happy.

B makes facial expression and body gestures signaling happiness.
This process is repeated for all questions related to the story but
with a different pair of children each time.

Complete dramatization: Two volunteers retell and enact the
whole story in front of the class.

Same enacted sequential retelling activity as in the first session.
After recalling the first half of the story, they focus on the second
half of the story.
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Table 4. Example of the protocol followed in the two support tiers in the third session.

Session 3

Tier 1, universal support (classroom)

Tier 3, intensive support (therapy)

at the park.

Interventionist’s personal story: The interventionist generates and acts out her personal story.

Last weekend my family and | went to a park. | was very happy because | was eating some delicious chocolate ice cream. It was so sunny
outside that my ice cream started melting, and | spilled it on my white shirt. My shirt turned brown because of all the chocolate ice
cream on it! | was very angry because my shirt was ruined! Since my t-shirt was sticky and covered in ice cream, | decided to go home
and change it. In the end, | was happy again because | was wearing a clean shirt and | would be able to enjoy the rest of the afternoon

Children’s personal story generation: Teacher asks children to
recount and enact their own personal stories in front of their
classmates.

Interventionist: Do you want to tell your story to us? Remember to
also tell it with your body!

Children take turns recounting and acting out their personal stories
in front of the class.

Question and answer: Therapist asks the child a comprehension
question about her personal story such as What happened to me
in the park?

Child answers: The ice cream melted on your shirt.

This process is repeated with questions focused on all the narrative
elements of the therapist’s personal story.

Child’s personal story generation: Child recounts a similar
personal experience, with prompting from the therapist if
necessary.

Question and answer: Therapist asks the child a comprehension
question about their personal story such as What happened to
you at the park?

Child answers: | got dirty while playing football.

This process is repeated for all questions related to the child’s
personal story.

adherence, acceptability, and engagement) by preschool
teachers and SLTs? We hypothesize that both groups of
professionals will consider the MMN intervention as feasi-
ble for two main reasons: (a) It is based on previous evi-
dence by narrative intervention studies and incorporates
successful components that have already been validated,
and (b) it was designed in a co-creative fashion with a
large group of professionals and was thus tailored to the
needs and usual practices of professionals working in
Catalonia.

Method

Participants

A group of 93 teachers and SLTs working with
preschool- and school-aged children was recruited after an
initial contact through e-mail to different speech therapy
centers with the aid of the coordinators of the Catalan
Government’s Ministry of Education to participate in a
collaborative training course on how to implement the
MMN program. The training course was organized by the
Catalan Government’s Ministry of Education and was
entitled “Let’s improve oral abilities during preschool
years: An inclusive multimodal intervention program for
the improvement of oral abilities.” When enrolling in the
training course, professionals were asked to report their
current profession and workplace. Overall, while all
teachers were recruited from public schools, the SLTs
were recruited from public support services for children
with special hearing and/or language needs. These 93

professionals underwent five sessions of collaborative
training in how to implement the MMN program. Upon
completion of the final training session, participants were
asked whether they would be willing to pilot some MMN
intervention sessions with the children they were working
with at that time and then complete a feasibility question-
naire based on their experiences. All teachers and SLTs
were informed about the objectives of the study, and in
the end, 31 gave their written consent to participate. Table
5 shows the professional profiles of the 31 participants in
Study 1, who were all at the time living and working in
Catalonia, Spain.

All 15 participating teachers implemented the Tier
1 intervention with their usual classes of 5-year-old chil-
dren, although one of them additionally implemented it
with a group of 4-year-olds. Altogether, a total of 329
preschool children were exposed to the MMN program
in their classrooms. As for the 16 SLTs, they implemented
the Tier 3 intervention individually to a total of 51 chil-
dren, whose ages ranged from 3 to 9 years, although most
(30) were 4- and 5-year-olds. This study was approved by
the ethics committee of the Universitat Pompeu Fabra
(ref.: 228).

Materials

The MMN program’s feasibility was evaluated using
an online version (posted on the Google Forms platform)
of the feasibility questionnaire reproduced in Appendix A,
which follows Teresi et al.’s (2022) Guidelines for Designing
and Evaluating Feasibility Pilot Studies. The questionnaire
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Table 5. Professional profile of the participants in Study 1.

Factor Profile No. of participants (%)
Gender Female 31 (100.0)
Profession Preschool teacher 15 (48.4)
Speech-language therapist 11 (35.5)
Language-specialized teacher 4 (12.9)
Psychologist 13.2)
Employing institution Public preschool 15 (48.4)
Public education support service for children 11 (35.5)
with hearing and language needs

was divided into different subsections to evaluate the
three aspects of feasibility, namely, adherence (whether
the professionals were able to implement the intervention
consistent with instructions), acceptability (how suitable,
satisfying, and attractive they felt the intervention to be),
and engagement (whether children undergoing the inter-
vention were actively engaged in the activities and able to
understand the materials).

Procedure

The 31 participants were given the following instruc-
tions. First, they were asked to implement as a minimum the
first three sessions (corresponding to the first Meloix story)
of the nine comprising the full MMN program within the
subsequent 6 weeks. Second, they were specifically assured
that they could make changes in the MMN procedure if
they felt they were necessary to maintain the engagement of
the children they were working with in the intervention.
Finally, the day after participants had terminated their par-
tial or complete implementation of the MMN intervention
program, they received an e-mail with instructions to fill out
the short online feasibility questionnaire. They were asked to
answer the questionnaire within a week. After 3 days of
receiving the e-mail, if they had not yet answered the ques-
tionnaire, a reminder was sent to ensure they filled it out.

Statistical Analyses

The responses to the online feasibility questionnaire
were obtained from all 31 participants and then analyzed
in R (R Core Team, 2021). Two types of analyses were
performed. First, descriptive statistics including percent-
age, mean, standard deviation, median, minimum, maxi-
mum, and range were calculated from the raw data.
Next, responses were separated into two groups accord-
ing to the participant’s profession, such that teachers
constituted one group and SLTs constituted the other.
This enabled us to carry out the second set of tests,
which were intended to detect any significant differences
in responses across groups. For this purpose, we ran a
chi-square test for each question with a categorical
response and a Mann-Whitney U test for each question
that included numerical answers.

Results

Descriptive data from the results from the feasibility
questionnaire are provided in Table 6. It will be seen that
participants had a generally positive reaction to the MMN
intervention procedure. Regarding how many sessions they
had implemented (three, six, or nine), overall the distribution
was fairly even among the three options, although teachers had
implemented either three or nine—none had implemented six.
The average duration of intervention sessions was similar in
both groups, around 28 min (M = 27.89, SD = 10.69), showing
that participants’ experience had been consistent with the rec-
ommended time (20-30 min) for each session. Importantly,
only two participants (both SLTs) reported having made
changes while implementing the sessions, but these changes
were only minor (see the Discussion section for more details).

Second, regarding the acceptability of the program, the
average rating by participants on a 1-7 scale (with 7 = most
positive reaction and 1 = most negative reaction) was 5.75
(SD = 1.12) for the statement “I liked the intervention pro-
gram,” 5.93 (SD = 1.19) for “It was easy to implement,” and
6.16 (SD = 0.97) for “The strategies employed were effective.”

Third, regarding the degree of engagement in the activ-
ity on the part of children being exposed to it, participants
reported that a majority of children actively participated ver-
bally (96.9%) and multimodally (78.1%). In addition, the aver-
age response by participants on a scale of 1-7 about whether
they perceived an improvement in children’s narrative and
pragmatic skills after the intervention was 5.03 (SD = 1.13).

Finally, comparison of the teachers’ and SLTS’
responses revealed no significant differences between them
in any of the categories, suggesting that feasibility indica-
tors did not differ across professional contexts. See Table 7
for the quantitative results.

Study 2: Assessing the Preliminary
Effectiveness of the MMN Program

The aim of Study 2 was to evaluate the preliminary
effectiveness of the MMN program as implemented
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Table 6. Descriptive statistics for responses to each item in the feasibility questionnaire.

Subsection Question Teachers SLTs Total
Adherence 1. How many sessions did Three: 7 (43.8%) Three: 14 (34.1%) Three: 21 (36.8%)
you implement, three, six, Six: 0 (0%) Six: 15 (36.6%) Six: 15 (26.4%)
or nine Nine: 9 (56.2%) Nine: 12 (29.3%) Nine: 21 (36.8%)
2. What was the average M =29.06, SD = 6.38, M =27.44, SD = 11.99, M =27.89, SD = 10.69,
duration of the sessions Mdn = 30, Mdn = 30, Mdn = 30,
in minutes? min—-max = 15-40 min-max = 10-40 min-max = 10-40
3. Did you have to make No: 16 (100%) No: 14 (87.5%) No: 30 (93.75%)
any changes to the Yes: 0 (0%) Yes: 2 (12.5%) Yes: 2 (6.25%)
intervention?
Acceptability 4. Did you like implementing M =5.69, SD = 1.20, M =5.78, SD = 1.11, M =5.75, SD =1.12,
the intervention? Mdn = 6, Mdn = 6, Mdn = 6,
min-max = 3—7 min—-max = 3—7 min—-max = 3-7
5. Was it easy to M =6.12, SD = 0.89, M =5.85, SD = 1.30, M =5.93, SD = 1.19,
implement? Mdn = 6, Mdn = 6, Mdn = 6,
min-max = 4—7 min-max = 2—7 min—-max = 2—7
6. Were the strategies used M =591, SD = 1.25, M = 6.26, SD = 0.83, M =6.16, SD = 0.97,
in the intervention Mdn = 6, Madn = 6, Mdn = 6,
effective? min—max = 3-7 min—max = 4-7 min—max = 3-7
Engagement 7. Did the majority of No: 0 (0%) No: 1 (6.25%) No: 1 (3.1%)
children participate Yes: 16 (100%) Yes: 15 (93.75%) Yes: 31 (96.9%)
orally?
8. Did the majority of No: 4 (25%) No: 3 (18.75%) No: 7 (21.9%)
children participate Yes: 12 (75%) Yes: 13 (81.25%) Yes: 25 (78.1%)
multimodally?
9. Did you perceive an M =4.78,SD =1.18, M =512,SD = 1.11, M =5.08, SD = 1.13,
improvement in the Mdn =5, Mdn =5, Mdn =5,
children’s narrative and min-max = 2—7 min—-max = 2—7 min—-max = 2—7
pragmatic skills after
implementing the
sessions?

Note. SLTs = speech-language therapists.

partially or fully by the same teachers or SLTs who took
part in the feasibility study described above, with effective-
ness being measured in improved narrative and pragmatic
skills on the part of children who had been exposed to the
intervention. We therefore seek to answer this research

question: Does the MMN intervention foster children’s
oral narrative and pragmatic skills in a classroom setting
(Tier 1 instruction) and in a therapy setting (Tier 3
instruction)? We hypothesize that the MMN program
might be effective in increasing children’s oral narrative

Table 7. Results of the chi-square tests and Mann-Whitney U tests assessing the difference between teachers’ and speech-language thera-

pists’ responses.

Subsection

Question

Statistical result

Adherence

1. How many sessions did you implement, three, six, or
nine?

Mann-Whitney U = 364, p = .502

2. What was the average duration of the sessions in
minutes?

Mann-Whitney U = 331, p = .964

3. Did you have to make any changes to the
intervention?

x?(1) = 2.195, p = .139

Acceptability

. Did you like implementing the intervention?

Mann-Whitney U = 339.5, p = .835

. Was it easy to implement?

Mann-Whitney U = 300, p = .602

. Were the strategies used in the intervention effective?

Mann-Whitney U = 378, p = .371

Engagement

. Did the majority of children participate orally?

x?(1) = 0.01, p = .922

. Did the majority of children participate multimodally?

x°(1) <0.001, p = 1

O|lo(N|o|o|

. Did you perceive an improvement in the children’s
narrative and pragmatic skills after implementing the
sessions?

Mann-Whitney U = 385.5, p = .298
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abilities and the systematic perspective-taking component
of the intervention might help transfer improvements to
pragmatic skills.

Effectiveness was measured by comparing the results
of their narrative and pragmatic skills before and after the
intervention. A between-subjects design involving two sep-
arate groups (i.e., experimental and control) was used.
Specifically, for the Tier 1 (classroom), we used a clustered
randomized controlled trial with classroom groups: one
classroom receiving the MMN intervention acting as the
experimental group and another classroom not receiving
the intervention (their normal classroom activities took
place as usual) and acting as the control group. For the
Tier 3 (therapy), a group of children with neurodevelop-
mental disorders individually received the MMN interven-
tion, while another set of the children with neurodevelop-
mental disorders in the control group continued with usual
intervention sessions. Complementarily, two secondary
aims were to obtain measures of retention (in terms of
children’s continuation in the study) and fidelity to inter-
vention protocols on the part of the teachers, as assessed
by the participants themselves and also by the research
team.

Method

Participants

Seven of the participants from Study 1, two of
them teachers and the remaining five SLTs, volunteered
to pilot the full nine-session MMN intervention program
in their respective professional contexts. This implied a
total of 51 preschool-aged children being separately
exposed to the program, a group of 31 children in a
classroom context (10 girls and 21 boys, M, = 5.65,
SD = 0.29) and another group of 20 children with neuro-
developmental disorders in a clinical setting (10 girls and

Table 8. Participants’ characteristics in Study 2.

10 boys, M., = 4.75, SD = 0.64). All were Catalan—
Spanish bilinguals living in Catalonia. As for the Tier 1
implementation at the classroom context, children were
recruited from a public school in the city of L’Hospitalet
de Llobregat (Barcelona). Out of the 31 participants, 27
had a typical development and four had a report indicat-
ing either difficulties with oral language or difficulties
with communication skills (see Table 8 for more details
about participants’ characteristics).

As for the Tier 3 implementation at the therapy con-
text, participants were recruited through their habitual
therapist from either a private speech therapy service (n =
6) or centers affiliated with the Catalan government and
offering child development and early care service (n = 11)
or services for children with hearing and language needs
(n = 3). To be considered for the study, children in the
clinical group had to meet a set of inclusion criteria. First,
they had been officially diagnosed with DLD or autism or
had a reported risk of being diagnosed with DLD or
autism. Those at risk had a professional report describing
severe linguistic difficulties and, at the time of testing,
were undergoing assessments and were in the process of
receiving a diagnosis (see Table 8 for more details). Sec-
ond, children needed to be verbally fluent, that is, have a
vocabulary of at least 50 functional words and be able to
systematically produce two-word combinations to build a
narrative discourse. Finally, children were required to
be receiving weekly individualized intervention sessions.
Although it was not required that children were receiving
the usual intervention addressing narrative and pragmatic
difficulties, SLTs expressed that they believed that an
intervention focusing on these skills could be beneficial for
the children they were working with. Specifically, a trans-
diagnostic approach, in accordance with Astle et al
(2022) and later research following this approach (e.g.,
Catania et al., 2023; Donolato et al., 2023), was followed

Language difficulties: 1 (1
M

Communication
difficulties: 1 (1 F)

Language difficulties: 1 (1
M)

Communication
difficulties: 1 (1 M)

Risk of autism: 1 (1 F)
Risk of autism and
comorbid language
difficulties: 1 (1 F)

Diagnosis of DLD: 1 (1 M)

Tier 1 Tier 3
Variable Experimental group Control group Experimental group Control group
No. of participants (F, M) 18 (10 F, 8 M) 134 F,9M) 105 F,5M) 10(5F,5M)
Participants with: Typical development: Typical development: Diagnosis of autism: 4 (1 | Diagnosis of autism: 1 (1
16 OF, 7 M) 11 @4F, 7M) F, 3 M) F)

Risk of autism: 3 (1 F)
Risk of autism and
comorbid language
difficulties: 1 (1 M)

Diagnosis of DLD: 2 (1 F,

Risk of DLD: 3 (2 F, 1 M) 1 M)
Risk of DLD: 3 (1 F, 2 M)
Age: M (SD) 5.64 (0.32) 5.65 (0.26) 4.88 (0.68) 4.52 (0.52)
Age: min—max 5.08-6.17 5.25-6.08 3.6-6.0 3.92-5.58

Note.

F = female; M = male; DLD = developmental language disorder.
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including children with autism or DLD profiles based on
three main reasons. First, existing research has docu-
mented the overlap in narrative and pragmatic difficulties
in DLD and autism (Norbury, 2014; Norbury & Bishop,
2003). Second, this overlap has been also observed with
the participants of this study, as the narrative and prag-
matic skills of children with an autistic profile and of chil-
dren with a DLD profile were compared using pairwise
t tests and no significant differences were observed (p >
.270). Finally, many children at this young age still did
not have a differential diagnosis that allowed for clear
classification.

This study was approved by the ethics committee
of the host university of the Universitat Pompeu Fabra
(ref.: 228) and by the Regional Ministry of Education of
Catalan Government (on January 7, 2022). For both
groups of children, parents gave prior written consent for
their children to participate in the study and for all ses-
sions by all participants to be video-recorded.

It is important to mention that there were no drop-
outs in this study, either among the professionals execut-
ing the intervention or among the children receiving it. In
other words, the retention rate was 100%.

Materials and Coding Procedures

Children’s narrative and pragmatic skills were mea-
sured at pre- and post-intervention with a set of three
tasks. Narrative skills were assessed with a set of narrative
retelling tasks in which children were asked to retell seven
stories, each one depicted in an animated cartoon. The
children were already familiar with one of the stories from
the MMN intervention (“Meloix and the Bath™) and it
was used in both pre- and posttests. However, the other
six stories were all different and novel to the children.
Three of them were used in the pretest and the three
others in the posttest.

The sequence of activities in the pre- or posttest was
as follows. In all cases, children were tested individually
by one of the researchers who showed visual prompts—
either a cartoon or a comic-like sequence of drawings—
for the child’s storytelling on a laptop computer. The child
was first shown the visual prompt and was then asked to
tell the story depicted in the cartoon or comic sequence.
The first two stories were wordless cartoons about a
mouse and his elephant friend, taken from the website
https://www.wdrmaus.de/filme/mausspots4, an important
difference between them being that the first one featured
only the mouse, the main character, while the second
featured two characters, the mouse and the elephant.
Next, the child viewed the familiar cartoon of “Meloix
and the Bath” and was asked to recount the story. The
last retelling activity used a comic-like sequence of four

pictures from the CUBED assessment tool (Petersen &
Spencer, 2016. Here, the researcher first told the story,
making reference to the pictures, and then asked the
child to retell it.

Each narrative retelling was coded by the first author
for narrative macrostructure using a 0-6 coding scale
adapted from Demir et al. (2014), depending on whether
the child included all the main elements of the story.
Perspective-taking was also coded using a scale adapted
from Dodd et al. (2011), according to whether children
included descriptions of emotions and mental terms in their
retellings.

To detect possible gains in pragmatic skills after the
intervention, children were administered the 77-item Plea-
seApp tool (Andrés-Roqueta et al., 2024), which evaluates
a child’s comprehension of various pragmatic concepts
through eight subtests focused on figurative language,
story ordering, referentiality, indirect requests, humor,
gesture—speech integration, politeness, and complex inten-
tions. The task is presented as a game in which children
are the main character of the game, and each subtest cor-
responds to a different familiar scenario (e.g., kitchen,
school, park). Before starting with the test items, there is a
contextualization of the test/scenario followed by a famil-
iarization item. The children’s responses were subsequently
coded as either correct or incorrect, and the responses
were summed to derive a total score. The PleaseApp tool
was found to have adequate validity (i.e., with significant
Pearson correlations with other language and pragmatics tests
ranging from .427 to .686) and reliability (i.e., Cronbach’s
a scores ranging from .710 to .819; for more details, see
Andrés-Roqueta et al., 2024).

A third assessment procedure, this time intended to
assess learning taking place during the MMN interven-
tion, was carried out; in this case, only to children receiv-
ing the Tier 3, that is, in the clinical setting. Administered
by the therapist at the end of the first and second sessions
for each of the three Meloix stories (thus in Sessions 1, 2,
4, 5,7, and 8), the assessment procedure consisted of a set
of comprehension questions about the story plot. The
child’s answers were coded on the spot by the same thera-
pist as either correct or incorrect.

Finally, to evaluate the fidelity of participants to
the instructions they had been given about how to imple-
ment the MMN intervention program, the first and sec-
ond authors watched the video recordings from each
intervention session to verify that professionals had
adhered to the MMN intervention protocol. Addition-
ally, after each intervention session, professionals were
asked to fill out a four-item treatment fidelity checklist
to confirm that they had closely followed the interven-
tion protocol (see Appendix B).
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Procedure

Pre- and post-intervention assessment. Children were
tested individually before and after the nine-session MMN
intervention program in a silent room in their respective
schools or therapy centers to ensure that they were in a
familiar space. Tasks were administered mostly by the first
author, accompanied by a research assistant at the school.
Both the first author and the research assistant had an
educational background (both BA and MA) in linguistics,
specializing in language acquisition and clinical linguistics,
as well as experience working with young children. To
prevent children from becoming fatigued, the tasks were
administered in two separate sessions of 20-30 min
each, the first for the narrative retelling task and the
second for the PleaseApp pragmatic skills task. During
task administration, and regardless of their response,
children were always given positive feedback, and a
break was allowed whenever a child seemed tired or
their attention wandered.

MMN intervention. The procedure used for the nine
intervention sessions corresponded to the procedure described
above. Tier 1 involved three weekly sessions (Monday,
Wednesday, and Friday) for three consecutive weeks. Tier
3 involved one weekly session over nine consecutive
weeks. All intervention sessions were delivered in Catalan.
It is important to recall that the 31 participants in piloting
the MMN intervention program had all taken part in
training sessions and were therefore skilled in the imple-
mentation of the intervention protocols.

Statistical Analyses

To assess whether there is any improvement in chil-
dren’s narrative and pragmatic skills in the course of the
MMN intervention program, a set of linear mixed-effects
(LME) models was run using the Ime4 package (Bates
et al., 2015) in R. In each analysis, the dependent variable
was the score on the task under study. Specifically, for
narrative skills, we first analyzed the child’s scores on the
trained story, separating the macrostructure perspective-
taking scores, and then generated a composite score for

the four retellings. Test (with two levels: pre-intervention
and post-intervention) and condition (with two levels:
experimental and control) were included as fixed factors
in the model, together with their two-way interaction. For
the session-by-session learning measure in Tier 3 (i.e.,
comprehension questions about the story), the dependent
variable was the percentage of correct responses. Session
(with six levels: Sessions 1, 2, 4, 5, 7, and 8) and response
(with two levels: correct response and incorrect response),
as well as their two-way interaction, were set as fixed fac-
tors. In all models, the random-effects structure included
by-participant varying intercepts. Finally, for all signifi-
cant effects and interactions, we carried out post hoc pair-
wise comparisons with Bonferroni correction using the
emmeans package (Lenth, 2021) and also including a mea-
sure of effect size (via Cohen’s d).

We further analyzed two complementary measures
of fidelity, one based on observations performed by two
members of the research team using a 1-7 Likert scale
while viewing video recordings of intervention sessions
taking place and the other based on a self-assessment con-
ducted by the interventionists themselves. For the external
evaluation by the two researchers, we calculated the mean
and standard deviation of scores assigned to each session,
while for the self-assessed measures, we calculated fidelity
as a percentage.

Results

Skill Gains After the Intervention: Tier 1
(Universal Support)

See Table 9 for the descriptive statistics for narrative
and pragmatic skills for the two groups at pre- and post-
intervention. First, the results of the LME model of the
narrative macrostructural skills for the trained story
showed no main effects of test (»p = .101) or condition
(p = .077), revealing no significant gains in macrostructure
in either of the groups. Nevertheless, the two-way interac-
tion between test and condition was found to be signifi-
cant, y*(1) = 6.68, p = .01. The post hoc comparisons

Table 9. Descriptive statistics (M and SD) for the pre- and post-intervention assessments (Tier 1).

Experimental group Control group
Test Story Pre Post Pre Post
Narrative macrostructure Trained story 3.94 (0.94 5.00 (1.88) 3.85 (1.57) 3.46 (1.39)
All stories 3.97 (0.70 4.29 (1.26) 3.83 (1.51) 3.49 (1.29)
Narrative perspective-taking Trained story 0.06 (0.24 0.72 (1.02) 0 (0) 0 (0)
All stories 0.33 (0.26 0.40 (0.38) 0.31 (0.33) 0.06 (0.15)
Pragmatics — 58.67 (8.65 69.11 (10.39) 51.62 (12.97) 54.38 (14.41)
Note. Pre = pre-intervention assessment; Post = post-intervention assessment.
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showed (a) that the experimental group improved from
pre- to posttest (d = 0.98, p = .007), while the control
group did not (p = .37), and (b) that at posttest, the exper-
imental group was significantly better than the control
group (d = —1.42, p = .007).

Second, the model assessing narrative perspective-
taking reported significant effects for test, y*(1) = 7.26,
p = .007, and condition, ¥*(1) = 7.14, p = .008, which sug-
gested that there were significant differences from pre- to
posttest, regardless of condition (d = 0.589, p = .03), and
that the experimental group had higher scores compared to
the control group, regardless of the time of testing (d =
—0.69, p = .012). The two-way interaction was also signifi-
cant, x*(1) = 5.24, p = .022. The post hoc results showed
that children’s introduction of perspective-taking elements
within the story increased from pre- to posttest (d = 1.18,
p = .001), while there was no increase in the control group
(p = 1). Additionally, the interaction showed that at post-
test, the experimental group outperformed the control
group (d = —1.28, p = .001; see Figure 4).

When assessing narrative macrostructural skills of
all stories, we did not observe any significant main effect
of test (p = .811) or condition (p = .229). The two-way
interaction was found to be nearly significant (p = .074).
As for narrative perspective-taking, the model showed a

main effect of condition, ¥*(1) = 4.14, p = .042, but not
for test (p = .252). Despite the significant main effect, the
pairwise comparison for condition did not reveal signifi-
cant results (p = .051). However, the two-way interac-
tion between test and condition was found to be signifi-
cant, y>(1) = 7.84, p = .005. The post hoc comparison
showed that at posttest, the perspective-taking scores
from the experimental group were significantly higher
than those in the control group (d = —1.56, p = .002;
see Figure 5).

In terms of pragmatics, a significant main effect of
test was reported, y*(1) = 33.88, p < .001, indicating
a significant improvement from pre- to posttest (d = 1.94,
p < .001). A main effect of condition was also found to be
significant, y*(1) = 7.91, p = .005, suggesting that the
experimental group was significantly better than the con-
trol group (d = —1.81, p = .009). In addition, the two-way
interaction between test and condition was found to be
significant, ¥*(1) = 6.14, p = .013. The post hoc compari-
sons showed that the experimental group significantly
improved from pre- to posttest (d = 1.74, p < .001), while
the control group did not show any improvements (p =
.250), and that at posttest the experimental group was sig-
nificantly better than the control group (d = -2.45, p =
.001; see Figure 06).

Figure 4. Tier 1 mean narrative macrostructure and perspective-taking scores for the trained story broken down by test (pretest and post-
test) and condition (control and experimental). Asterisks represent significant differences: *p < .05, *p < .01, and **p < .001.

* %k T
6 6
* %k
— ﬁ

® 3
4 T :
g g
o4 24
= N
2 K]
S b
= - E kK
g 8 ! 1
o o
s = Q *kk
=5 - 3o

0 0 — — L

Control Experimental Control Experimental
Condition Condition
Test Pre-intervention Post-intervention

Florit-Pons et al.: Evaluation of a Multimodal Narrative Intervention

31



Complimentary Author PDF: Not for Broad Dissemination

Figure 5. Tier 1 mean narrative macrostructure and perspective-taking scores for all stories broken down by test (pretest and posttest)
and condition (control and experimental). Error bars represent standard deviations. Asterisks represent significant differences: *p < .05, *p <

.01, and *p < .001.
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Skill Gains Obtained After and During the
Intervention: Tier 3 (Intensive Support)

See Table 10 for the descriptive statistics for narra-
tive and pragmatic skills for the two groups at pre- and
post-intervention. Regarding narrative skills, the model
assessing the trained story reported a significant main
effect of test for narrative macrostructure, y*(1) = 12.94,
p < .001, suggesting significant improvements from pre- to
posttest (d = 1.14, p = .002), while condition was not
found to be significant (p = .227). The two-way interac-
tion between test and condition was found to be signifi-
cant, x*(1) = 7.57, p = .006. This indicated that the experi-
mental group significantly improved from pre- to post-
intervention (d = 2.01, p < .001) and at post-intervention
outperformed the control group (d = —1.87, p = .046). As
for narrative perspective-taking, no significant main effect
was reported for test (p = 1) or condition (p = .317) or the
two-way interaction (p = 1; see Figure 7).

The model assessing all stories showed a significant
main effect of test for macrostructure, x*(1) = 5.81, p =
.016, indicating a significant improvement from pre- to
post-intervention (d = 0.762, p = .027). The two-way inter-
action between test and condition was also found to be
significant, ¥*(1) = 10.68, p = .001, indicating a significant
improvement from pre- to post-intervention only for the
experimental group (d = 1.80, p < .001) and significantly

better scores at post-intervention in the experimental
group than in the control group (d = —2.20, p = .001). No
significant effects were found for narrative perspective-
taking (test: p = .103, condition: p = .891, Test x Condition:
p = .182; see Figure 8).

The model assessing pragmatic skills showed a signifi-
cant main effect of test, Xz(l) = 9.85, p = .002, which indicated
major improvements from pre- to posttest (d = 0.99, p = .0006).
No significant main effect of condition was reported (p = .71).
The two-way interaction between test and condition was
found to be significant, x*(1) = 4.76, p = .029, indicating that
only the experimental group significantly improved from
pre- to post-intervention (d = 1.68, p = .001; see Figure 9).

Finally, the model assessing the session-by-session
learning measure (i.e., comprehension questions about the
story) only showed a main effect of response, ¥*(8) =
13,867.56, p < .001. The post hoc comparisons suggested
that children gave more correct answers than incorrect
answers (d = 22.2, p < .001). No main effect of session
was found to be significant (p = 1) nor was the two-way
interaction between response and session (p = .068).

Intervention Fidelity
Assessments of fidelity to intervention protocols on
the part of participants by the research team and by
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Figure 6. Tier 1 mean scores for pragmatic skills broken down by
test (pretest and posttest) and condition (control and experimen-
tal). Error bars represent standard deviations. Asterisks represent
significant differences: *p < .05, *p < .01, and **p < .001.
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professionals showed convergent results. First, results of
the researchers’ evaluation of fidelity (measured on a 1-
7 Likert scale) showed that participants were judged to
have followed the intervention protocol appropriately
(M = 6.79, SD = 0.64; for teachers: M = 6.17, SD =
1.17; for SLTs: M = 6.93, SD = 0.38). Second, results
of participants’ self-evaluation using a binary yes/no
score showed that 100% of the teachers and SLTs
believed that they had followed the intervention proto-
col closely and had successfully used the set of recom-
mended strategies regarding story enactment and posi-
tive feedback.

Discussion

The main goal of the present study was to assess
the feasibility and preliminary effectiveness of the novel
multi-tiecred MMN program. To this end, 15 preschool
teachers representing support Tier 1 and 16 SLTs repre-
senting support Tier 3, all of them fully familiar with the
intervention protocol, implemented the narrative program in
their respective professional settings. They then completed a
questionnaire regarding the feasibility of the program
(Study 1). Separately, pre- and post-intervention assess-
ments were carried out on 51 children to see whether the
intervention had led to any gains in their narrative and
pragmatic skills (Study 2).

The results of Study 1 showed positive outcomes in all
three feasibility indicators (adherence, acceptability, and
engagement), with no significant differences between teachers
and SLTs. With regard to adherence, professionals reported
having implemented the intervention sessions following the
intervention protocol, with an average timing of 20-30 min
per session and only two SLTs out of the 31 professionals
reported having had to make small changes to the interven-
tion. One of them stated that the enacted sequential retelling
(involving first the therapist asking and answering the ques-
tions herself and then repeating the process but with the child
answering) was too repetitive for the child who was undergo-
ing the session (who at 7 years of age was a bit older than
the target age of the intervention). For this reason, she did
not implement the first sequence of her asking and answering
all questions but rather directly had the child answer the
questions. The other said that, in addition to having the story
icons displayed on a computer screen, she also printed them.

Results from the acceptability measures indicated
that both teachers and SLTs were satisfied with the inter-
vention, liked implementing it and thought it was easy to
implement, and employed effective educational strategies.
In our view, participants’ positive endorsement of these
strategies confirms findings from previous studies report-
ing about interventions that used similar educational strat-
egies, such as the use of supplementary audiovisual

Table 10. Descriptive statistics (M and SD) for the pre- and post-intervention assessments (Tier 3).

Experimental group Control group
Test Story Pre Post Pre Post
Narrative macrostructure Trained story 5(1.1 4.0 (1.49) 2.4 (1.65) 2.6 (1.58)
All stories 2.58 (1.1 3.90 (1.30) 2.48 (1.30) 2.23 (1.39)
Narrative perspective-taking Trained story (0) 0 (0) 3 (0.95) 0 (0)
All stories 0.18 (0.24) 0.15 (0.21) 0. 30 (0.45) 0.03 (0.08)
Pragmatics — 17.7 (3.86) 27.7 (6.27) 21.1 (4.38) 22.9 (8.91)

Note.

Pre = pre-intervention assessment; Post = post-intervention assessment.
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Figure 7. Tier 3 mean narrative macrostructure and perspective-taking scores for the trained story broken down by test (pretest and post-
test) and condition (control and experimental). Error bars represent standard deviations. Asterisks represent significant differences: *p < .05,
**p < .01, and **p < .001.
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Figure 8. Tier 3 mean narrative macrostructure and perspective-taking scores for all stories broken down by test (pretest and posttest) and
condition (control and experimental). Error bars represent standard deviations. Asterisks represent significant differences: *p < .05, *p < .01,
and *p < .001.
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Figure 9. Tier 3 mean scores for pragmatic skills broken down by
test (pretest and posttest) and condition (control and experimen-
tal). Error bars represent standard deviations. Asterisks represent
significant differences: *p < .05, *p < .01, and **p < .001.
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materials and interactive activities (e.g., Bunning et al.,
2017; Gillam et al., 2018; Spencer, Petersen, Slocum, &
Allen, 2015). It also suggests that the inclusion of the mul-
timodal component was valuable. In this connection, our
study is in line with studies that claim that multimodal
skills need to be systematically integrated into narrative
interventions (e.g., Vila-Giménez & Prieto, 2021). Impor-
tantly, the MMN intervention program described here
adheres to the multimodal enrichment paradigm (Mathias &
von Kriegstein, 2023), as it integrates multimodality with lan-
guage learning. Finally, in their feedback, a large majority of
participants reported that the children undergoing the inter-
vention showed a high degree of engagement, participating
fully both verbally (98%) and multimodally (78%), and par-
ticipants also perceived the intervention to have the capacity
to improve children’s narrative and pragmatic skills.

Intervention fidelity measures were also obtained in
Study 2. Both external evaluations and self-assessed
measures provided by the participants themselves indi-
cated that they had followed the intervention protocol
appropriately and applied the recommended set of strate-
gies. Additionally, retention in the intervention program
of both professionals and the children in their care was
high, likely a reflection of the high degree of satisfaction
experienced by the former and the high degree of

engagement reported for the latter. In turn, these high
fidelity and retention rates may have contributed to the
positive outcomes obtained for Study 2, with significant
improvements from pre- to post-intervention in both the
Tier 1 and Tier 3 instructions of the MMN intervention.
While narrative macrostructure gains were observable in
all children’s productions of trained and untrained stories
in the intensive support, children in classrooms only
showed improvements when retelling the trained story. In
line with this, we believe that it would also be of interest
to assess gains in narrative microstructure to not only
evaluate the incorporation of each macrostructural ele-
ment but also assess how children can construct a complex
and cohesive narrative discourse. Results for narrative per-
spective-taking within narrative retellings were less clear,
as only children in the classroom context showed improve-
ment, suggesting that the identification of emotions and
perspectives within narratives may be easier for this popula-
tion than it is for clinical populations, who many require
additional support to learn to talk about emotions in narra-
tive discourse. Additionally, we observed that training chil-
dren in perspective-taking could have an impact on prag-
matic skills, measured independently, as children’s prag-
matic skills significantly improved in both classroom and
therapy settings. Finally, when assessing performance on
the session-by-session comprehension questions in the class-
room setting, we observed that children were able to answer
correctly to the questions more frequently than incorrectly.
This learning measure might serve as a tool for therapists
to quickly evaluate whether children are engaging properly
with the intervention and to determine which elements are
causing most difficulty for a particular child.

All in all, the empirical gains in narrative and prag-
matic measures obtained by children after receiving the
intervention, together with the health care and educational
professionals’ positive assessment of the program and the
high scores obtained regarding their faithful adherence to
it, constitute a strong indication of the feasibility of the
program. We believe that the positive outcomes are the
result of the evidence-based nature of the intervention and
the co-creation process that took place to design the inter-
vention (see Florit-Pons et al., 2024). This suggests that
involving educational and clinical professionals in research
can be highly beneficial, as it can ensure that educational
and clinical interventions not only address professionals’
and children’s needs but are also compatible with real
implementation contexts (see, e.g., Brett et al., 2014,
Peters et al., 2013). In our view, having children receive
an intervention implemented by their usual teacher or
therapist in their habitual and natural context probably
also contributed to the positive findings described here.
Additionally, the MMN program was created following
the 10 principles for effective narrative intervention
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proposed by Spencer and Petersen (2020), a factor that no
doubt contributed to its effectiveness. Crucially, these
results inspire confidence about pursuing our next research
goal, which is to fully validate the MMN program, thus
making it the first scientifically validated narrative-based
program available in Catalan. This is particularly impor-
tant in the Catalan context, where professionals in the
Catalan educational and health care sectors have long
lamented the lack of standardized and validated materials
in and for this language.

The results of the pilot implementation of the
MMN suggest that a large-scale implementation of the
intervention would be feasible. This is in line with previ-
ous narrative intervention literature suggesting the poten-
tial of oral narrative interventions to boost children’s oral
language skills. Particularly, existing validated narrative
interventions, such as SKILL (Gillam, Gillam, & Laing,
2014) or Story Champs (Spencer & Petersen, 2018), have
also conducted pilot or early-stage studies to assess the pre-
liminary effectiveness of the respective interventions. For
example, Gillam et al. (2018) tested the SKILL narrative
program with four students with language disorders
and showed that their narrative productivity measures
improved after receiving the intervention (see also Gillam,
Olszewski, et al., 2014). Spencer, Petersen, and Adams (2015)
also conducted an early-stage study with 22 preschoolers
and showed that those children receiving the intervention
had significantly better narrative retelling skills after receiv-
ing the Story Champs intervention when compared to chil-
dren who did not receive it. After these pilot studies, larger
implementations have been conducted, also with successful
results (see, e.g., Gillam et al., 2023; Petersen et al., 2022).

Some limitations in the present study need to be
acknowledged. First, the sample sizes used in both Studies
1 and 2 were small. Because the pilot implementation of
the MMN program was contingent on the good will of
volunteers, we were able to work with 31 (out of the 93
initially recruited) professionals and 51 children, sample
sizes in line with existing pilot and early-scale studies
(Gillam, Olszewski, et al., 2014; Spencer, Petersen, & Adams,
2015). Reluctance to participate on the part of teachers or
therapists has several possible explanations. First, teachers
are generally expected to follow a planned syllabus that
has been scheduled since the beginning of the academic
year, with little margin for modification. This may have
deterred them from taking on a commitment to somehow
fit the nine intervention sessions into their tight schedules.
For their part, the SLTs with whom we had contact
reported that most of the children they worked with did
not meet all the inclusion criteria. Finally, participant
recruitment was difficult in this context because it first
required not only consent from the professional who would
implement the intervention but also direct authorization

from each child’s family. Specifically within the Tier 3
instruction, the sample included children with multiple
diagnostic profiles (e.g., children with diagnosis or reported
risk of either autism or DLD or with comorbidities), which
were considered as children with neurodevelopmental disor-
ders following a transdiagnostic approach (Astle et al.,
2022). Nevertheless, a larger sample size would allow for
potential comparison between different diagnostic profiles.

Second, some methodological limitations for the
evaluation of the intervention need to be taken into
account. In Study 1, participants were asked about their
profession and workplace, but no further information was
collected (e.g., educational background or years of experi-
ence), which would have been relevant for checking poten-
tial differences between participants. In addition, while the
feasibility of the intervention was evaluated by the
teachers and SLTs themselves and a posteriori by the
research team for Study 2, the feasibility in Study 1 was
only evaluated using professionals’ self-assessment, with no
external evaluation. This was because professionals were
not asked to videorecord the sessions, and thus, these could
not be further evaluated. Another limitation concerning the
data blinding also needs to be acknowledged. During the
data collection of the pre- and post-intervention assess-
ments, the first author and the research assistant during
the data collection at the school were not blind to the
condition children were assigned during the Tier 1 inter-
vention. We believe that blinding techniques should be
implemented to avoid bias in the coding process.

A final and relevant limitation of the study has to
do with the multi-tiered implementation of the interven-
tion. Even though the MMN intervention was designed
following the MTSS guidelines, such that children with
neurodevelopmental disorders could receive both universal
instruction at the classroom level and more intensive instruc-
tion at an individual level, it was not possible to implement
it this way in this study. This was so because of difficulties
in finding potential participants for Tier 3 instruction in the
school that was implementing Tier 1, as the inclusion cri-
teria were not met. Therefore, Tier 3 was tested with some
children receiving individualized speech-language therapy
services. To assess the full feasibility and effectiveness of the
MMN intervention, future studies should implement the
intervention with children with neurodevelopmental disor-
ders receiving both Tier 1 and Tier 3 instructions.

In summary, the results of the present investigation
highlight the value of assessing the feasibility of a novel
educational and clinical intervention using multiple com-
plementary measures. Crucially, these feasibility results
will be helpful in reducing the chance of failure when the
intervention is implemented on a larger scale in the Catalan
health and educational contexts.
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current study are available in the Open Science Framework
at https://osf.i0/yt6sq/.
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Appendix A

Feasibility Questionnaire

Question Response type
Adherence
1. How many sessions did you implement? Three options: “three”, “six” or “nine”
2. What was the average duration of the sessions (in minutes)? Open question: number
3. Did you have to make changes to the intervention? Yes/no
Acceptability
4. Did you like implementing the intervention? 1-7 Likert scale
5. Was it easy to implement? 1-7 Likert scale
6. Were the strategies used in the intervention effective? 1-7 Likert scale
Engagement
7. Did the majority of children participate orally? Yes/no
8. Did the majority of children participate multimodally? Yes/no
9. Did you perceive an improvement in the children’s narrative and | 1-7 Likert scale
pragmatic skills after implementing the sessions?

Note. In questions with a 1-7 Likert scale response type, only the two extreme values were displayed (i.e., 1 = No, not at
all, and 7 = Yes, very much).
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Appendix B
Self-Assessed Treatment Fidelity Checklist

Yes

No

1. | have followed the intervention
procedure.

2. | have used gestures and facial
expressions to represent macrostructural
and emotional elements of the story.

3. | have asked the children to enact the
main macrostructural and emotional
elements of the story.

4. | have used positive feedback
accompanied by repetitions and
explanations.
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