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ECE resources

Teachers’ intentional practices for promoting science understandings and processes of exploration in
young children’s play and activity are crucial for the learning of science. Three important dispositions
and actions on the part of teachers are highly effective in improving children’s science content
knowledge. These are ‘sciencing’, using scientific vocabulary, and using scientific tools and scientific
representations. They can be an intentional response to spontaneous events in the early childhood
setting as well as to children’s self-initiated play interests.

‘Sciencing’: In ‘sciencing’, teachers intentionally and enthusiastically draw children’s attention to the
science that informs everyday activities’, consciously drawing on and using science to inform the practices
and activities of the early childhood setting?. For example, teachers might encourage children to record
weather observations, make some simple measurements, or access and use the weather maps on
Metservice websites and apps to determine what kind of equipment to put out on the playground. These
practices actively orient children to environments and events in a scientific way?®.

Using scientific vocabulary: Using and modelling scientific language for children as part of science
conversations in everyday contexts and during play is really important4. Children need words and concepts
to describe what they see and understand about their experiences®. For example, when children are
playing at rolling hula hoops down a ramp, teachers might use science terms such as ‘inclined plane’ or
‘the slope of the ramp’. However, it is also important to reflect upon when it might be important to stay
quiet, supporting children to focus on the experience and use all their senses to absorb the experience®.
Strengthening vocabulary in general is useful to support scientific behaviour, as children use language to
structure their ideas and guide their actions’. Children with greater language skills also tend to have better

experimentation skills and strategies®.

Teachers might need to update their own science vocabulary, and take care to use science terms
appropriately, so that they don’t support misconceptions. For example, when talking about forces, phrases
such as ‘the force of the object’ might suggest to children that there is some kind of internal force within
the object. Instead, it would be more accurate to talk about ‘the force acting on the object”.

Using scientific tools. As with language and concepts, cultural tools enable children to understand what
they observe in more general and theoretical ways'. For example, children can come to see weather
through a scientific lens by measuring rainfall, noticing wind direction, and analysing cloud formation™".
When children are explicitly introduced to science tools such as magnifying glasses or measuring
equipment, and how they might be used, they are able to engage in much more productive exploration in
their free play=.

Offering scientific representations. Many images and models can be found in digital form via the
internet, such as visual typologies for identifying clouds. While direct experience is preferable for young
children, digital technologies and apps can help children view science phenomena that are not directly
accessible™ (such as for tracking moon phases') or view them in a different way (as in with the use of a
digital microscope). Weather radar pictures and weather maps are some examples of scientific images
and models that children can be introduced to and learn to competently use’®. Digital images or videos
might be projected and shared with children to develop awareness of a science concept, to provoke
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conversation, or to guide children’s play narratives to include science ideas’®. Many books, both fiction
and non-fiction, offer science content to young children, and can authentically support children’s science
learning" (although again are not a substitute for hands-on experience®).

Scientific concepts, models, and representations are cultural inventions, developed within particular times
and contexts in which explanation has been needed'®. The knowledge they represent helps children to
experience and perceive the world differently, and help children ascribe meaning to their experiences.

As scientific terms are used abstractly, in a way that is decontextualized from the context in which they
were developed, they cannot be automatically understood and need to be passed to children by more
experienced members of the culture. When adults share historically developed knowledge, such as
knowledge about rainbows as the refraction of white light (discovered by Isaac Newton in the 1660s), they
help orient children to scientific knowledge as a way of explaining everyday experiences?’.

Another excellent way to intentionally promote science learning in early childhood settings is through

the provision of high-quality science texts. Most early childhood settings could do with having more
non-fiction books?' which expose children to the explanatory aspects of science texts, improve children’s
science vocabulary?? and knowledge, support children’s reasoning skills, and provoke more cognitively-
demanding conversation?. In addition, fictional narratives and the meaningful context of a story can also
facilitate children’s understanding of more difficult science concepts. Narratives can be used to support
children to make observations and predictions, ask questions, and draw conclusions, and might inspire
science activities or projects?. However, some caution should be used. For example, storybooks often use
anthropomorphic characteristics to describe plants and animals, assigning them human characteristics
and emotions. Here teachers might compare the representation of animals and plants in fiction and
non-fiction books, to help children develop appropriate understandings?®. Similarly, both fiction and non-
fiction texts about science can include misconceptions or inaccurate illustrations?, as well as simply
fantastical and stereotypical ideas such as the notion of the mad scientist?, so teachers should review
potential texts to ensure that they are accurate and appropriate for children’s level of understanding, and
that they represent a range of disciplines and content areas within science (not just biology, which is most
common)?,.

More structured intentional activities and experiences can also be provided through the strategies of
shared inquiry, co-constructed play, and Conceptual Playworlds™ (an approach developed by Marilyn Fleer
and colleagues), in which teachers carefully plan for structured experience that introduce and reinforce
science concepts in a logical progression.

Shared inquiry. Inquiry is another name for research, exploration, inspection, and the examination and
study of phenomena?’. It supports deep and sustained engagement with selected science ideas and
concepts, rather than simply exposure to many different science ideas®. Inquiry begins with noticing,
wondering, and sharing ideas®'. Children build their understandings of scientific concepts on the
foundation of their existing understandings and funds of knowledge®?, so will learn most effectively
when there are opportunities to engage their previous knowledge and preconceptions®3. Teachers might
pose questions that structure children’s inquiry: ‘what do we see? What do we think? What do we know
and what questions do we have? How can we find out?’. For example, discovering a spider web in the
playground could lead to discussions about what it is and how it is made, as well as the purpose or funtion
of it. Teachers can model curiosity and open-ended thinking (‘I wonder why..., | wonder if../)3*. Listening
to children’s questions can help teachers to explore new and emerging interests®® and to co-construct
mutually engaging inquiries and experiences.

Co-constructed play narratives and dramatic play. Some science concepts, because they are invisible or
intangible, can be better understood when they are acted out or imagined. For example, teachers might
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encourage older children to pretend that a hula hoop is a flashlight, and that when they pretend to switch
on the flashlight, that they jump through the hula-hoop as photons®. Through play, teachers can highlight
or draw attention to ideas by emotionally charging them, perhaps using enthusiasm or exaggeration®’.
Teachers might also intentionally introduce play in which they and the children act out (or as) science
ideas and content, such as by pretending to be ants in the bushes. This supports science learning because
science content is needed for such play — children pretending to be an ant cannot act in any way they
wish, but have to create and define the role using what they know about how ants look and behave. This
can be a great way of determining what children already know?®, as well as a meaningful reason to explore
science content.

Conceptual Playworlds™ . A Conceptual Playworld™ is an intentional practice in which teachers create

a scientific problem scenario as a play inquiry®®. They draw on children’s emotions and imagination to
collectively develop a narrative which supports children with their awareness of scientific concepts, and
intentionally supports them to develop a scientific sense of a situation®°. This is an important way in
which teachers can generate new, science-related interests for children (rather than simply responding
to children’s existing interests), and intentionally plan for the introduction and application of increasingly
complex scientific ideas and practices*'. In developing a Playworld, the teacher takes the role of narrator,
drawing attention to scientific ideas, describing collective scientific thinking, and holding these ideas
together for the group“2. Props can also be used, standing in for the scientific meanings that children are
beginning to understand, and acting as prompts and pivots on which the narrative can be developed®.
Props are particularly supportive for enabling infants and toddlers to participate and communicate their
intentions and ideas*¢. Examples of Conceptual Playworlds™ explored in early childhood settings include:
following a tiger into the jungle (with infants and toddlers), navigating different terrain, and searching

to find a flamingo (orienting children to the concept of habitat)*>. Another example draws on the story

of Goldilocks and the Three Bears, setting up opportunities for older children to cook and cool porridge,
using the emotive impact of the story to encourage children to find better ways for cooling porridge more
quickly*® (orienting children to concepts of heat transference).
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