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Abstract

A team of literacy, science, and theatre educators have
been working to engage children in an urban public
school system in the United States through embodied
performances, where students embody and dramatise
science ideas. This study focuses on one fourth-grade
classroom when instruction was done remotely due
to Covid-19. Children in the class were asked to com-
pose videos of themselves acting out and/or exploring
science phenomena and concepts, and we analysed the
affordances of these multimodal compositions. We sit-
uate the need for this study in claims from the Next
Generation Science Standards that literacy skills are
necessary to build and communicate science knowl-
edge. In doing so, we center social semiotics perspec-
tives that conceive of composition broadly as
production-oriented processes drawing from various
semiotic resources. The multimodal compositions in
Mr. M’s science class included both primarily embod-
ied compositions and primarily digital compositions,
and we elaborate on one focal example of each in the
findings. Intertwined affordances of the focal children
and their classmates’multimodal science compositions
include opportunities to creatively engage with and
negotiate science ideas, to draw from personal and so-
cial knowledge during meaning-making, and to inten-
tionally make rhetorical choices.

Key words: composition, embodiment, multimodality,
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The Next Generation Science Standards (NGSS) note
that ‘literacy skills are critical to building knowledge
in science’ (NGSS, 2013, Appendix M). As they learn
science, children must engage in multiple literacy prac-
tices, including particular ways of reading (e.g.,

synthesising complex information and following de-
tailed procedures) and writing (e.g., writing
evidence-based arguments). In particular, the NGSS
describe how ‘writing and presenting information
orally are key means for students to assert and defend
claims in science, demonstrate what they know about
a concept, and convey what they have experienced,
imagined, thought, and learned’ (NGSS, 2013, Appen-
dix M). In practice, though, how do elementary teachers
use writing to support science communication and
learning? How do they foster expansive conceptualiza-
tions of writing, including through engagement with
multimodal composing? And how might opportunities
to compose matter in children’s science learning?

These are some of the questions our team of literacy,
science, and theatre educators have been asking
through our work together on Project STAGE which
has spent multiple years engaging elementary-aged
students in a large urban public school system in the
United States in embodied performances, where students
use their bodies to dramatise science ideas (e.g., indi-
viduals acting out the states of matter; small groups
working together to dramatise the water cycle; classes
performing plays about climate change). This study fo-
cuses on the classroom of Mr. M (Melchor, co-author).
When instruction in many places in the United States
was taking place remotely due to the Covid-19 pan-
demic, Mr. M asked his students to embody and act
out science concepts during online synchronous ses-
sions and also invited them to compose videos where
they dramatised and explored science concepts, often
with directions to ‘be creative and have fun’. In this
study, we examine how two of the fourth-graders in
Mr. M’s class engaged in digital and embodied com-
posing as they created these multimodal videos about
science concepts and phenomena during online in-
struction. We asked: What were the affordances of
elementary-aged children’s multimodal science
composing?
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A social semiotics perspective on
composition

Social semiotics positions meaning-making as a dy-
namic process that involves ‘actively ‘remaking’ … in-
formation and messages (or complexes of ‘signs’)’
(Jewitt et al., 2001, p. 6; see also Halliday and
Hasan, 1985; Kress, 1997). A major focus in social semi-
otics has been on the multiplicity of semiotic resources
people use to produce and interpret meaning (Van
Leeuwen, 2005, p. xi), including written-linguistic, vi-
sual, audio, gestural, and spatial meaning systems
(New London Group, 1996). In the field of literacy ed-
ucation, these ideas have led to a shift from thinking
narrowly about writing (i.e., primarily focusing on
linguistic/alphabetic modes) towards thinking more
expansively about multimodal composing (i.e., em-
bracing ensembles of modes, including
linguistic/alphabetic, visual, aural, gestural, and/or
spatial). From this perspective, composition can be
conceptualised more broadly than is typical in schools
as a ‘production-oriented process that uses various se-
miotic resources to result in communicative artifacts’
(Woodard, 2019, p. 2). This perspective acknowledges
the ‘changing nature of written texts’ (Maun and
Myhill, 2005, p. 7) in today’s digital world, and encour-
ages literacy teachers to shift pedagogical focus from
conventional writing towards ‘designing’ texts with at-
tention to both what is intended to be conveyed and
how to best express it using multiple tools and/or
modes (see Cope and Kalantzis, 2009). It orients
teachers to focus on how the act of composing sup-
ports meaning-making and rhetorical choice-making,
and on the affordances and constraints of different
modes.

Literature review: children’s multimodal
composing in science

Literacy researchers have explored how multimodal
composing in disciplines like science, social studies,
and mathematics can cultivate children’s meaning-
making, content learning, and identity development
(e.g., Dalton, 2014; Freeman et al., 2016; Pendleton,
2013). Aligned with the Project STAGE focus, we are
interested, in particular, on children’s digital and em-
bodied composing in the discipline of science.

Children’s digital science composing

While more research on digital science composing fo-
cuses on adolescents than children, recently, two teams
of researchers have been exploring young people’s

digital science writing. One team has been looking
closely at how middle schoolers collaboratively write
multimodal science texts (Jiang et al., 2020; Smith
et al., 2019). They have examined how disciplinary
role-taking (e.g., assigning youth to take on roles as a
scientist, writer, or designer) during digital multi-
modal composing can support disciplinary identity
development (Jiang et al., 2020). In one analysis, the re-
searchers describe how youth selected relevant
socioscientific issues and composed sci-fi narratives
(Smith et al., 2019). Across their digital compositions,
many students ‘infused themselves and aspects of their
lives into the narratives’ (p. 53), for example by design-
ing or describing characters to reflect themselves (e.g.,
their physical features, interests, or ways of speaking)
or having characters embody specific roles to solve
problems.

This research team has also explored how multi-
modal composition can afford positive science identity
development by looking closely at children who took
on the role of a scientist (Jiang et al., 2020). They found
that such composing allowed students to develop their
science identities, and that digital multimodal compos-
ing helped the students to see science as an active pro-
cess (as opposed to a passive process of fact-learning)
and a creative endeavour (see Masnick et al., 2010). It
also helped some of them to ‘realize science as an iter-
ative process’ (p. 3202), where they can develop their
understanding of science phenomena. Finally, the re-
searchers found that ‘students viewed self-generated
multimodal artifacts as not just representations of sci-
ence phenomena, but also ways to communicate sci-
ence ideas. In the process of creating artifacts, they
paid close attention to the needs of audiences of their
products’ (p. 3207).

Another research team has explored younger
children’s writing in digital science notebooks (see
Paek and Fulton, 2016; Paek and Fulton, 2021). For ex-
ample, Paek and Fulton (2021) examined the ways
second-, fourth-, and fifth-graders recorded informa-
tion in their digital science notebooks, housed within
a note-taking application on tablet computers. Their
analysis found that the digital science notebooks
allowed students to demonstrate their science
knowledge in a variety of dynamic ways. In particular,
students relied on the ability to take and embed photo-
graphs, which they used to support their explanations
and to document their work. When documenting their
own experiments, they often took photos from a vari-
ety of angles to provide clarity, and in some instances
used digital tools to write over photos to provide de-
tail. Students also used the audio feature to explain
their thinking, as well as drawing features to sketch
out ideas. These multimodal assemblages allowed chil-
dren to both build and communicate their science
knowledge.
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Children’s embodied science composing through
dramatising

Another form of multimodal science composing that is
relevant to this project is embodied composing, specif-
ically through dramatisation. Both here, and in our
previous work (see Varelas et al., 2010; Varelas
et al., 2022; Woodard et al., 2023), we have explored
embodied learning where children’s bodies become
sites of learning and meaning-making as they explore
and improvise while learning science (Edmiston, 2003).
In particular, we are interested in scholarship at the in-
tersection of drama/theatre and literacy (e.g., Perry
and Medina, 2011) situated in larger conversations
about the embodied nature of literacy (e.g., Ehret and
Hollett, 2014; Haas and Witte, 2001; see also Enriquez
et al., 2015; Zapata et al., 2018). Dramatisation, includ-
ing planning, coordinating, and performing
role-playing and other kinds of dramatic enactments,
is a form of embodied composing from a social semi-
otic perspective (Edmiston, 2013). As Perry and
Medina (2011) suggest:

embodiment in performative pedagogical practices … de-
scribes teaching and learning in acknowledgement of our
bodies as whole experiential beings in motion … The ex-
periential body is both a representation of self (a ‘text’) as
well as a mode of creation in process (a ‘tool’) … Within
performative pedagogy bodies can be acknowledged,
made visible, and moved to the center of pedagogical ex-
periences. (p. 63)

Like other forms of composing, performative dra-
matisation is production-oriented, uses various semi-
otic resources, and results in communicative artefacts
(see Woodard, 2019).

McGregor (2014) documented how 17 teachers in
the United Kingdom experimented with a
theatre-based pedagogy in their science teaching,
supporting children’s social interaction, improvisation,
and reflection. It was also motivating to learners.
Åkerblom et al. (2019) explored how dramatising sci-
ence made complex science domains, like chemistry,
more accessible to preschool children. And
Mutlu (2021) examined how fifth graders engaged in
inquiry-driven dramatisation that supported both sci-
ence learning and social objectives (e.g., empathy and
social responsibility).

Varelas et al. (2010) explored children’s dramatic en-
actments of science phenomena and concepts (e.g., cre-
ating a forest food-web drama; dramatically enacting
the molecular behaviour in different states of matter).
They showed ‘children’s multimodal ways of drama-
tizing science ideas as a means of negotiating ambigu-
ity of meaning and developing and communicating
understanding’ (p. 320). They argued that these

dramatic enactments encourage imagining and play
that may not be possible with language alone (see War-
ren et al., 2001). They also suggest that dramatising
creates hybrid spaces where students can bring their
everyday funds of knowledge (González et al., 2005)
into disciplinary learning contexts. They found that
children collaboratively constructed meaning and that
their ‘conceptions of molecules or food webs were be-
ing constantly revised’ (pp. 308–309).

Varelas et al. (2022) documented how children,
working in groups ranging from four students to the
whole class, engaged in collective meaning-making as
they created small- and large-scale dramatic enact-
ments (e.g., acting out parts of an ant for their class-
mates; creating and performing a science play for
school and community members). As they enacted
the same concept multiple times, students had oppor-
tunities to discuss and revise their ideas, and to grow
their science understandings. The enactments also
afforded opportunities to exhibit and reconfigure sci-
ence identities.

In Woodard et al. (2023), we examined the playful
embodied literacies of a fourth-grade student in her re-
mote science class. This work documents the affective
energies and playful learning demonstrated through
a child’s multimodal and embodied digital science
compositions. In this piece, we argue that educators
can and should ‘give [children] time and space to en-
gage with composing and tools to support embodied,
digital, and tactile composing’ (p. 174). Further, we
note that such embodiments support students in their
knowledge construction and development of their
science identities.

Common themes across the literature on children’s
digital and embodied science composing include that
it supports engagement with/interest in science and
the cultivation of science identities, and it offers oppor-
tunities to revise and extend science understandings.

Method

In this qualitative study, we examined fourth-graders’
multimodal composing through videos they created
about science concepts and phenomena during online
instruction.

Project STAGE

Project STAGE is an interdisciplinary collaboration be-
tween science, literacy, and theatre educators and re-
searchers at a large public midwestern university in
the United States and elementary and middle school
science teachers. The aim of the project is to make
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embodiment an integral part of learning in elementary
and middle school science classrooms, particularly in
schools that serve minoritized communities where
the majority of the student population are students of
colour and multilingual learners.

Mr. M’s class

During Mr. M’s fourth year in the partnership, due to
the COVID-19 pandemic, his classes were held re-
motely for the majority of the school year. Mr. M iden-
tifies as Mexican-American and he was in his eighth
year of teaching. One way Mr. M attempted to support
embodied and multimodal learning during remote in-
struction was by using Flip (formerly Flipgrid), a video
creation and sharing platform designed for schools.
Within a private Flip room, which is only accessible
to teachers and students, teachers post assignments
and students create and share video responses. Flip
camera features include filters, digital borders and
stickers, and basic video editing (i.e., trimming,
stitching). One way Mr. M used this platform was for
formative assessments, where he assigned a topic and
invited students to create their own videos exploring
or describing a science idea, often with the directions
to ‘be creative and have fun’.

The focal students in this study are Robyn and
Audre (pseudonyms). Robyn is a Latina of Mexican
heritage and a native of the city in which the project
takes place. She is multilingual and speaks Spanish
and English. Audre is a Black female. She and her fam-
ily had migrated from Gabon to the United States a
year earlier. She speaks French and English.

Data collection and analysis

The primary data source for this study is
student-created videos from 12 different assignments
that Mr. M created in Flip (n = 189). He created these
assignments to supplement his fourth-grade science
units about ecosystems, food chains and webs, and
the solar system. To contextualise the analysis of these
multimodal compositions, we also drew from videos
of Mr. M’s online instruction.

We viewed each of the student-created videos from
the whole data set (n = 189), using descriptive coding
(Saldaña, 2013) to summarise each video. Next, we
identified the primary mode used in each composition
(see Table 1).

Since most of the multimodal compositions were
embodied or/and digital, we focused on those and
used inductive coding to identify the rhetorical moves
(i.e., role playing/skits, talking directly to the camera
and explaining ideas and images, ways of introducing
topics, transitions, gestures and sound effects), the ma-
terials used (i.e., digital features, hand-drawn pictures,
props and costumes), and who was in the video (i.e.,
friends and family members).

Multimodal composing in Mr. M’s science
class

We first share two representative cases (Yin, 2009) that
showcase the ways children in this class created multi-
modal science compositions: Robyn’s primarily em-
bodied composition about food chains, and Audre’s
primarily digital composition about Earth’s seasons.

Table 1: Coding of compositional modes across the data set.

Compositional modes Description

Primarily embodied
compositions (n = 43)

Students mostly relied on their bodies to convey information (i.e., skits, gestures
and pointing)

Primarily digital compositions
(n = 46)

Students primarily used digital tools to convey information (i.e., digital stickers
and icons, informational slides, images and borders), including audio of their
voices

Blended embodied-digital
compositions (n = 40)

Students combined embodied and digital composing

Primarily print and drawing
compositions (n = 18)

Students created drawings, concept maps, diagrams, and other visual
representations to convey ideas, often holding their science notebooks up to the
camera as they verbally described the images

Primarily oral compositions
(n = 35)

Students orally shared their information without the creation of a compositional
artefact

Other (n = 7) Students shared other parts of their lives; bloopers; students shared how to use the
digital tools of the platform. These submissions were not clearly linked to the
assignment
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The science-rich narrative displayed in Robyn’s em-
bodied composition was common among her peers,
as was the manipulation of the digital stickers and
tools seen in Audre’s composition. We then present
affordances of the children’s multimodal composi-
tions, which emerged from the analysis.

Robyn’s primarily embodied composition

After learning about food chains, Mr. M posted an as-
signment for Flip that asked students to, ‘Act out a
food chain. Tell us what is the main source of energy.
What are the producer, consumer, and decomposer?
Be creative. Have fun. Can’t wait to see it!’One student
immediately submitted a video where they worked
with their younger brother to act out a food chain.
Mr. M showed this video to the class, and together
they noticed how this child acted out characters,
jumped across time, and showed energy transfer. Stu-
dents commented that the video was both informative
and entertaining, with Robyn noting that the video
‘gave me ideas’. Later that same day, Robyn submitted
her own food chain video.

In her food chain video, Robyn acted out, in se-
quence: a sun, a seed of grass growing, a rabbit eating
the grass, a hawk stalking and eating the rabbit, the
hawk dying, and worms discovering the carcass of
the hawk and eagerly feeding on it (see Figure 1).
Her video started with a digital border of neon
flowers surrounding her, though she relied on her
own body rather than these features to tell the science
story.

The video begins with Robyn standing in a blue
shirt. After introducing the topic of food chains, Robyn
ducks out of view and emerges back on screen wearing
a yellow dress over her blue top to indicate that she is
now the sun. She spins around in her dress (that she
‘loves’ because ‘it’s so yellow’) and explains that she,
the sun, gives energy to plants that they need to grow
and feed animals.

Next, Robyn turns off the light, and, in the darkness,
the viewer hears ‘Hey guys, just a little seed here. Just
going to grow and grow and grow’. As the light comes
on, viewers can see that Robyn has removed the
yellow dress and is in her blue shirt. Her hands
frame her face as she raises up while swaying side to
side to mimic a growing plant. She explains she is
now grass and will pass on energy to those who eat
her.

She turns off the light again, and when it comes
back on, she is a rabbit and dons a blue headband with
bunny ears on it. She acts out eating grass before danc-
ing around and singing ‘Yeah, I got energy! I got en-
ergy, energy! I got energy!’

Next, Robyn removes her bunny ears, spreads her
arms out like a bird, and announces that she is a hawk.
She puts on a cat ear headband and lowers the register
of her voice to explain that she is sneaking around to
find bunnies to eat. Robyn then switches headgear
and becomes the dancing bunny again, jumping and
singing. She uses the headbands, her body language,
and the tone of her voice to distinguish between the
two.

Next, Robyn acts out a hawk approaching and eat-
ing the bunny. Robyn pantomimes scooping the bunny
into her mouth ‘to get energy’.

Figure 1: Still images from Robyn’s primarily embodied food chain composition.
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Then, Robyn leans forward and in an exaggerated
and creaky voice, says ‘25 years later’, while holding
her back and hobbling around. She lowers her voice
to become a hawk, and tells the viewers that she has
eaten too many bunnies and has gotten old and thus
has ‘gotta die’. She then falls down out of sight.

Robyn emerges as a new character, a worm, and
happily exclaims that she found a hawk and calls other
worms over. They all start giddily eating the hawk.
Robyn removes the filter and says ‘Now we have to
die. Bye-bye, birds are going to eat me’. Finally, she be-
comes a bird that eats worms, and the video ends.

Audre’s primarily digital composition(s)

In exploring the solar system, Mr. M wanted his stu-
dents to first understand how the Earth’s rotation cre-
ates day and night. In class, Mr. M asked students to
face their cameras and imagine their bodies are the
Earth and their devices are the sun. As students mim-
icked the Earth’s rotation by twirling around in front
of their devices, they named the changing day/night
on the front of their bodies.

Then the class moved on to the Earth’s
orbit/revolution around the sun. Mr. M used his left
fist to represent the sun and his right hand held a
pen with a pom-pom to represent the Earth. He aimed
the pen with the pom-pom at his left fist and moved it
around ‘the sun’ while simultaneously twirling the
pen/pom-pom. Students also watched a digital video
simulation of the Earth’s double movements and how
the Earth’s tilted axis causes different seasons.

The day after watching this simulation, Audre tried
to explain to Mr. M and her class why the Earth has
seasons, but the concept was not yet clear to her. In
her explanation, she revealed that she understood the
Earth’s orbit was related to it getting darker earlier in
winter, but then she gave up and said ‘I don’t know
how to explain this’. Mr. M asked Audre and her class-
mates probing questions to orient their understanding.
Using his pom-pom pen again as a visual aid, Mr. M
represented various orientations of the Earth and its
tilt in relation to the sun (i.e., one where the axis was
straight up and down, and another where it was titled)
and he and the students discussed how different parts
of the Earth receive different amounts of direct sun-
light as the earth orbits around the sun when the axis
is titled. Audre then offered that she was now ready
to explain why the Earth has seasons, ‘So, the Earth
is tilted. When the northern hemisphere is towards
the sun it’s summer. When it’s not tilted anymore it’s
going to be like winter or fall. And the time is chang-
ing, how you call it? Seasons. It’s going to go slow.
Spring, summer, fall, winter, and it goes around and

around’. As Audre was making sense of Mr. M’s scaf-
folding, she was in the process of developing under-
standings. Although she was accepting the idea that
because of the Earth’s tilt the northern hemisphere
would face the sun more directly during the summer,
she was also considering that the tilt of the Earth
changes and when ‘it’s not tilted anymore it’s going
to be like winter ’. She was also communicating the
idea that the orbit of the Earth around the sun was
‘slow’, possibly in relationship to the spinning of the
Earth around itself that results in day and night.

Later that same day, Mr. M posted the following as-
signment in Flip: ‘Explain why Earth has seasons. Use
drama to model how seasons occur. Include words like
tilt, northern hemisphere, southern hemisphere, and
axis’.

Audre submitted two multimodal compositions re-
lated to the assignment the following week: one where
the cursor was not visible because she was working
from presenter view (i.e., she could see the cursor
moving as the presenter, but it was not captured in
the audience’s view on the screen recording), and
one where she fixed this issue so that viewers could
also see her cursor move. Rather than acting out the
science ideas in these videos, which was typical for
her (see Woodard et al., 2023), both of these composi-
tions were entirely digital. Audre explained that this
was because her camera was broken.

We primarily focus here on the second video, which
best captured her intentions as an author, while also
noting two key moments from the first video. Of note
to us from the first video was the way Audre made a
joke to begin, laughingly saying ‘Today we’re going
to be learning about locs … just kidding, we’re going
to be learning about … how we get seasons’. She then
announced ‘We’re in space, dude!’ as the background
appeared. This playful introduction to her work
helped us consider how she oriented her composition
to her peers as an audience. The second notable in-
stance from the first submission was when she thought
aloud as she tried to manipulate her cursor. Viewers
could hear her whisper to herself as she considered
ways to represent the Earth’s movement–a difficult
task, given her available options in Flip. As she an-
nounced that she was going to share her screen so that
viewers could see her presenter view and moving cur-
sor, she jubilantly shouted, ‘Boom shaka laka!’ Though
she had not yet solved the problem of letting the audi-
ence see her cursor, this excitement helped us to see the
joy children can experience while solving complex
problems with how to best semiotically represent their
ideas through multimodal compositions.

We turn now to the second video where the audi-
ence can see Audre’s moving cursor. It displayed the
following slide as the main background (see Figure 2).
The text across the top included ‘each season show

172 Digital and embodied composing in science
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different star and the earth tlit [sic] make season and
day and night’. There were four digital icons of the
earth, each labelled with a different season (spring,
summer, fall, and winter), and Audre had drawn ar-
rows to indicate how the earth makes a yearly orbit
around the sun moving counterclockwise. Looking at
this image immediately provoked a number of ques-
tions. We wondered: What did she mean by ‘each sea-
son show different star’? Why did the Earth icons ap-
pear to be different sizes? We watched on in an
attempt to learn more about her thinking, as we
interpreted her labeling of the Earth’s icons with differ-
ent seasons as an indication of her thinking that a place
on Earth has different seasons at different positions
along the Earth’s orbit around the sun.

Over the course of the next few minutes, Audre
moves the cursor and different icons to represent the
Earth’s movements and narrates what she is doing
(Figure 3). First, she drags the spring Earth icon
around the sun as she describes how the Earth ‘spins
around the sun’ which we took to describe the Earth’s
yearly orbit around the sun (see panel 1). Next, Audre
moves the cursor in tight circles over the spring Earth
icon, as she says that it ‘goes around in a little circle’,
which we took to reference the Earth’s daily rotation
(see panel 2). Finally, Audre selects the winter Earth
icon and tilts it, which tilts all of the other Earth icons,
too (see panel 3). She explains that ‘the Earth is tilted
… the Earth is not straight. Or we would never have
seasons’. She then demonstrates how the Earth, with
its now titled axis (and the same tilt for all the icons),
‘spins’ around the sun. She concluded by describing
how the seasons change as the tilted Earth moves
around the sun.

While we cannot know all of Audre’s thinking from
watching her present her digital composition (e.g.,
why each of the Earth icons is a different size), we do
see Audre’s deeper understanding about the Earth’s
tilt. Whereas orally, and before she created and

presented her digital composition, Audre talked about
how the tilt of the Earth changes at different seasons, in
her digital composition she correctly communicated
that the tilt remained the same. Although Audre does
not share how the tilt of the Earth leads to seasons,
she correctly distinguishes in her digital actions be-
tween the two movements of the Earth, and correctly
identifies the Earth’s tilt.

Affordances of multimodal composing

The multimodal composition assignments in Mr. M’s
class supported Robyn and Audre, and the other chil-
dren in their class, to build and communicate science
knowledge using a wide range of semiotic resources.
Three types of affordances emerged from the data
analysis. First, the children’s multimodal compositions
provided them with a space to creatively engage with
science ideas they were exploring. Second, their multi-
modal compositions supported their meaning-making
that drew from personal and social knowledge. Third,
via their multimodal compositions, children engaged
in rhetorical choice-making.

Space to creatively engage with science ideas. By encourag-
ing children to ‘be creative and have fun’with their sci-
ence compositions, and allowing them to make choices
about the form of their video and submit multiple
videos, along with discussing their videos in class,
Mr. M created a space for playful exploration and
meaning-making of science concepts. As in the work
of Jiang et al. (2020) on multimodal science composing,
the act of multimodally composing their science ideas
was highly engaging for the children, and their en-
gagement with science was active, not passive. For ex-
ample, Robyn’s engagement was evidenced when she
noted that her classmate’s video sparked ideas for
her, and in the expansive ways she moved her body

Figure 2: This is the primary background in Audrey’s composition.
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and changed her clothes, props, and voice to role-play
new characters and story her science understandings
in her own video. Audre’s video also revealed engage-
ment. She put in extensive time and energy in order to
create two different videos to best reflect her inten-
tions, and she expressed joy when figuring out the rep-
resentational challenge of helping viewers to see her
cursor (excitedly yelling out ‘boom shaka laka!’).

A particular affordance of multimodal composing,
especially in embodied form, was that it offered the
ability to showcase movement and dynamicity related
to scientific concepts and phenomena. Robyn’s embod-
ied multimodal composition supported the representa-
tion of the dynamicity related to food chains and the
way energy is transferred. In addition to characterising
the organisms involved in this relationship, she often
used her hands to indicate the transfer of energy (see
panel 3, Figure 1). Further, her excited dancing as a
bunny represents the vitality the transfer of energy
provides to living beings (see panel 4, Figure 1). Robyn
also conveyed the passage of time in her embodied
performance. One way she did this was by manipulat-
ing her environment, such as turning the light off and
on to represent the change from day to night. When
she embodied growing grass and used a creaky voice
to indicate that the hawk has grown old, she also rep-
resented the passage of time. In Audre’s case, repre-
senting dynamicity through digital composing was
trickier, but not impossible. She brilliantly dragged an

Earth icon around the screen to represent the Earth’s
yearly orbit/revolution around the sun, moved her
cursor in tight circles around one Earth icon to demon-
strate the Earth’s daily rotation around itself, and titled
all the icons to show the Earth’s tilted axis. Traditional
writing presents more constraints in representing
movement and dynamicity.

Their multimodal compositions also allowed the fo-
cal children and their classmates to use their imagina-
tions to work out processes of change that involve
movement which are complex and challenging to both
think about and communicate with only verbal lan-
guage. Furthermore, they allowed students to repre-
sent concepts they may not yet have language for, as
was the case for Audre’s representation of rotation
and orbit. Though Audre did not use the words ‘orbit’
or ‘rotation’ in her video, the distinct movements she
made with her digital tools conveyed the different
ways the Earth moves and reveal how she was making
sense of these movements (e.g., how they impact
day/night on Earth, and its yearly seasons).

Perhaps most importantly, these multimodal com-
positions allow us to see children’s thinking and their
developing science knowledge. They supported us to
identify what questions we need to ask and what we
can teach next. For example, Robyn’s embodied com-
position revealed that she has a rudimentary under-
standing of energy transfer through a food chain. It
helped us to know that she may be ready to engage

Figure 3: Screenshots from Audre’s second digital video about seasons, where the cursor is visible.
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with more specialised vocabulary (e.g., trophic levels,
primary producers, decomposers) and complex ideas
(e.g., the varying rate of energy flow at different tro-
phic levels). Audre also demonstrates a rudimentary
understanding of why seasons occur. Her composition
helps us to know that we may need to ask questions
about why she is representing the earth as different
sizes in different seasons, and to push her towards
thinking about and sharing how exactly the Earth’s tilt
makes the different hemispheres have different
seasons.

Aligned with literature that both digital and embod-
ied composing in science learning can support negoti-
ation of meanings, and iteration and refinement of
ideas (Jiang et al., 2020; Varelas et al., 2010; Varelas
et al., 2022), the flexible nature of Mr. M’s multimodal
composing assignments supported both of the focal
children and their classmates to grapple with their de-
veloping ideas as they represented (and re-presented)
them. The students’ multimodal science compositions
also allowed us, as educators, to consider how they
were experiencing and imagining science concepts
and phenomena. Most importantly, multimodal
composing afforded these children opportunities to
be creative and engaged with science learning.

Meaning-making that draws from personal and social
knowledge. Children’s multimodal composing also
allowed them to draw from various personal and so-
cial knowledge, and to ‘infuse themselves and aspects
of their lives’ (Smith et al., 2019, p. 53) into their science
compositions, which has implications for their positive
science identity development.

The children drew from various personal and social
knowledge as they wrote and constructed science
ideas. For example, Robyn’s scientific storytelling was
shaped by her understanding of the social world. We
see this in her video through the anthropomorphic fea-
tures she gives to the sun and the organisms she por-
trays (e.g., the joyful sun, suspicious bunny, sneaky
hawk, and eager worm), and how each transfer of en-
ergy was accompanied by joyful expressions from the
receiving organism. Robyn’s affect-filled embodiments
of each character, and empathy for them, were situated
in her understanding of human emotions, what we
consider as an important contribution of dramatisation
to science learning.

Though Audre’s body was not visually present,
many of her identities were also evident in her digital
composition, including her racialized identity. For ex-
ample, she started the first video by jokingly
explaining to her audience of classmates, most of
whom were non-Black students of colour, that her
video would be about locs. And while her audience
cannot see her, this is a hairstyle she often wears, so
referencing it evokes her image and physical form.

And when she believed she had successfully shared
the moving cursor on her screen with the audience,
Audre joyfully shouted ‘Boom shaka laka’, which is
commonly referenced in popular culture including
music and films.

In other videos across the class, children’s composi-
tions were shaped by their desire to include their
siblings or use multiple languages, and by the material
resources available to them. The ways in which the
children intentionally included their family members
and home languages, imagined and empathised with
the various organisms (Robyn), and drew from their
racialized identities (Audre) speak to the potential for
multimodal composing to support disciplinary iden-
tity development (see Smith et al., 2019) and science
learning that is also oriented to social objectives, such
as empathy and social responsibility (Mutlu, 2021).
Again, it suggests that multimodal composing offers
some distinct affordances as compared to traditional
writing assignments.

Rhetorical choice-making. In Mr. M’s class, students had
access to watch each other ’s multimodal compositions
and sometimes they watched them together in class.
Across the dataset, it was clear that many students
saw their classmates as a potential audience and the
purpose of these digital compositions as more than
demonstrating comprehension to their teacher. Many
students sought to make their viewers laugh and de-
light, and/or invited them to think more. As was the
case for Robyn after watching a classmate’s video, stu-
dents often drew inspiration from their peers’ videos
and through the sharing of ideas and resources. A po-
tentially unique affordance of digital and embodied
writing, then, was this more expansive orientation to
science writing–why folks might do it, how it might
function, and who it might impact. The multimodal
compositions supported the students’ development of
not just science knowledge, but also rhetorical skills,
and, in particular, provided them space to make rhe-
torical choices.

The act of representing ideas in a new mode (see
Kress, 1997) required children to be intentional as they
wrestled with how to most effectively represent their
ideas. For example, Robyn had to make decisions
about how to represent a variety of actors (e.g., the
sun, growing grass, a bunny, etc.) in her embodied
composition. She used a chronological sequence, col-
our (e.g., yellow for the sun), props (e.g., bunny ears),
and narration to help her, as a single actor, represent
a food chain. Robyn’s video also offers an example of
how some children in the class storied science as they
made embodied compositions, creating rich stories
using a variety of narrative techniques like personifica-
tion, characterisation, transformation, and sequencing.
As she assumed the roles of different characters (e.g.,
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hawk, rabbit), she also engaged in literary practices of
empathising and perspective-taking (see also Varelas
et al., 2010; Varelas et al., 2022). Audre also had to
make decisions about how to represent the different
movements of the Earth in her digital composition
using the available resources in Flip. She creatively
manipulated the Flip tools, narrating how she used
her cursor to move icons in different ways as she repre-
sented the Earth’s yearly orbit, daily rotation, and axis
tilt. Both children made intentional semiotic choices to
best represent their developing science ideas using the
available resources they had, whether these included
their body, clothing, and props (as in Robyn’s case) or
icons, arrows, and the moving cursor (as in Audre’s
case).

The children in the class composed with varied pur-
poses (e.g., to inform and entertain) and to particular
audiences (e.g., their siblings, classmates, and teacher).
Students were keenly aware that engaging their audi-
ence was an important part of their compositions,
something that Mr. M also emphasised in class. For ex-
ample, in submitting a second clarifying video, Audre
also demonstrated her awareness of the audience and
how her digital composition would be understood.
This aligns with literature suggesting that students
pay close attention to the needs of the audience when
they create and share multimodal science composi-
tions (Jiang et al., 2020).

Choices about modes of expression and rhetorical
structures were important for the children and gave
them more opportunities to productively wrestle with
science ideas and to express them. Further work is
needed on how this flexibility of choosing composi-
tional modes can support children to author science
identities (see Jiang et al., 2020).

Conclusions & implications

What if elementary teachers offer children opportuni-
ties to ‘be creative and have fun’ as they play, explore,
and iterate their science ideas through many kinds of
composition? What if we invite students to draw from
a variety of materials, resources, and relationships as
important sources of knowledge and support in sci-
ence learning? What if we create audiences beyond
the teacher for multimodal compositions so that chil-
dren can engage in meaningful rhetorical choice-
making, and position multimodal compositions not
as a space to evaluate finalised knowledge but as a
space to see children’s developing thinking and gener-
ate questions and next steps for our teaching? Elemen-
tary teachers can use ‘writing and presenting
information orally… [as] key means for students to as-
sert and defend claims in science, [to] demonstrate
what they know about a concept, and [to] convey what

they have experienced, imagined, thought, and
learned’ (NGSS, 2013, Appendix M). This should
include attention to the affordances of different kinds
of multimodal composing spanning modes, including
primarily digital and primarily embodied. Engaging
students in multimodal writing for varied audiences
and purposes helps them consider how to
explore/represent ideas about science (and other disci-
plines, too) in ways that feel compelling and joyful,
and that offers them opportunities to use their many
available resources—including their bodies,
objects/materials, digital tools and platforms, and
multiple languages. Ultimately, fostering multimodal
composing may support teachers to see children in
more expansive ways, too–as rhetorically-savvy
writers/composers, as relational beings, as playful
and creative entertainers, and as knowers and doers
of science.
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