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Teaching science through stories: mounting scientific enquiry

Introduction

Early years and primary children are highly competent and capable enquirers trying to understand
the world through curiosity, imagination and play (Blake and Howitt, 2015). Similarly, Nespor (1998)
views this broad age group as 'young researchers’; Cremin et al. (2015) see them as 'creative little
scientists'; D' Arcangelo (2000) refers to them as 'scientists in the crib'. These capabilities of children
are quite noticeable for example, Asian, who is eight months old, he wanted to slide a plastic lid on
a carpet in the same way he slides it on the hard wooden floor. It is an enjoyable experience for
him, he can slide it from one side of the room to another. However, with multiple failures on the
carpet, he started to slide the lid on shiny hard surfaces, working tops, fridge doors, metal bin and
even the rough radiator surface. His curious nature helped him to learn about different surface
textures and the rate at which things could slide. Sarah, at seven months, declines to use a store-
bought toy mobile phone and, after comparing and contrasting the weight, size, colour, texture, light
and music always craves her mother's very expensive iPhone. Milly, fourteen months old, loves
puddles. She investigates these by touching, tasting and smelling - she now tries to make artificial
puddle r her garden with soil and water, in the kitchen with flour, custard powder and milk, i school
with Playdough and 'slime’, she is continually testing different materials that, more or less, looks like
a puddle but taste, smell and feel different. These young children are self-curious, exhibiting the
development of enquiry skills, anxious to learn about the environment, trying to mimic their elders
and exhibit a capacity to build their learning further through adults support (such as parents, siblings,

eers, teachers), media, nature, society and culture (Lloyd et al., 2017).

The question is how we can strengthen this scientific enquiry among children from early year's
foundation stage (EYFS) with an aspiration to develop further over time? So that, Asian, Milly and
Sarah and many other children like them, not necessarily will become practising scientists in the
future, but it is hoped that these children will adapt a scientific attitude. An attitude that is valuable
for them as individuals, community and to the society - by utilising scientific enquiry-based skills
(practices) towards becoming a problem solver and exhibit ability to apply these practices in the
daily life contexts. This idea of developing scientific attitude is depicted from the notion of producing
'scientifically literate citizens', in various studies the production of producing scientifically literate
citizens is viewed as a requirement, however, it is not quite evident widely in the society (for
example: OECD, 2012; Holbrook and Rannikmae, 2009; Lee et al., 2013; Chin et al., 2016 etc.).
Somewhere along the line from childhood to young adulthood, people cease to link, appreciate,
apply and evaluate scientific knowledge (for example Murphy and Beggs, 2005, Archer et al., 2014,
Salehjee and Watts, 2015). One of the suggestions, to overcome this issue to produce scientifically
literate citizens, is by rooting scientific enquiry processes, as part of day-to-day teaching and
learning practices (Zeidler et al., 2002). In doing that there is need for better scaffolding, where the
role of practitioners, educators and teachers are seen as vital, in scaffolding prior understanding,
beliefs and values on scientific knowledge and understanding of the world-view through science to
nourish and develop scientific attitude among children (Ault & Doddick, 2010; Clough, 2006).

This paper will aim to present (i) a model of enquiry based learning to incorporate scientific enquiry
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ingrained in day-to-day teaching and learning practices, (ii) benefits of using stories to scaffold the
process of scientific enquiry and (iii) some practical examples entailing stories as a platform to

incorporate scientific enquiry skills.
Early years and scientific enquiry

Looking at the early years science curriculum in English schools is subsumed within the specific
area of 'understanding the world', aimed towards 'guiding children to make sense of their physical
world and their community through opportunities to explore, observe and find out about people,
places, technology and the environment' (DfE, 2017, p.8). The three key indicators within the
description which subsumed scientific enquiry within this specific area include the physical world,
people and community and technology. In the primary curriculum 'working scientifically' entails a
similar key position on scientific enquiry processes including (i) observation, (ii) looking for patterns,
(iii) identifying, classifying and grouping different objects, (iv) performing simple tests, (v) compare

and classify, (vi) asking simple questions, (vii) suggesting answers (DfE, 2015).

However, Rogers (2012) has argued that scientific enquiry processes in early years need further
embedding within the programme, and science teaching and learning should be given a higher status,
equalling that of literacy and numeracy. Similarly, in the most recent Ofsted inspection 2016/2017
report, ‘Bold beginnings’, it is recommended that science is an essential area of study along with
English, mathematics and humanities, and that provision of science should start at the reception level
or even earlier. In addition, Cermin et al. (2015) have recommended that here is a need in the early
years and in the primary curriculum to incorporate further curiosity, along with enhancing scientific

practical skills by developing,

curriculum specifications that continue to prioritise the development of knowledge and
understanding, skills and attitudes associated with inquiry alongside the development of
concepts and give greater recognition of the critical roles of affective and social factors in

learning' (p. 43).

It is quite noticeable in the literature on early years and primary t aching and learning that teachers,
practitioners and immediate adults play a vital role in further development of these curious minds (for
example: Daniel, 2016; Devi et al., 2018; Howe et al. 2015). Out of which, many people make the point,
however, that teaching and learning of science is not sufficiently effective in scaffolding children
towards making them scientifically literate enquirers for the future (for example Harlen, 2017;
Department for Education (DfE), 2012; OECD, 2009). Harlen and Holroyd (1997), around 22 years back,
indicated that ineffective scaffolding by the early years and primary teachers' link strongly with their
lack of confidence and self-ability in teaching science. Even in recent literature, the lack of confidence
associated with lack of self-efficacy belief is evident among early years and primary teachers (Van
Aalderen-Smeets et al. 2012) portraying teachers' weak pedagogical grounds (Peacock et al., 2017) -
largely because they lack both science specialisms (Kambouri, 2016) and an understanding of the
scientific enquiry skill development indicated in the curriculum (Lederman, 2013; Water-Adams, 2006;
Trumbull, 2006). This results in teachers emphasising instructional modes of teaching instead of using
relevant daily life examples in linking content knowledge to the larger world, to people and society
(Genter anet Calhoun, 2008). Resulting in producing a new generation of 'unthinkable' citizens rather

than scenically literate and scientifically aspired citizens (DeWitt et al., 2013).
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Enquiry based learning (EBL) and scientific enquiry

So how can scientific enquiry that teachers are failing to grasp, be embedded into the science
curriculum? One of the recommendations is to introduce Enquiry Based Learning (EBL) approach, and,
the 2013 survey of primary schools by the Office for Standards in Education (Ofsted), showed concern
for the lack of EBL in schools, and strongly recommended an increase in the amount of science lesson
time to incorporate scientific enquiry. The European Commission (2007) also indicated the need for
scientific enquiry provision and highlighted the importance of EBL. Moreover, DfE's (2015) framework
indicated six steps to achieve scientific enquiry under the umbrella term of 'working scientifically’, a
few educators have adapted this framework in early years and primary school settings. National
Science Education Standards in the US termed it as science process skills that support teaching
scientific skills (Haury, 2002).

In addition, EBL emphasises that imagination and exploration of the environment act as a starting
point towards the development of scientific enquiry skills (de Boo, 2000). Similarly, Dockett and Fleer
(2002) use the word 'incidental science', where children learn about science in an incidental and
playful manner, where an emergent curriculum arises from the child's own explorations and
investigations; through guidance approach and scaffolding (Campbell & Chealuck, 2015). Similarly,
John Dewey's early 20th century edict was that 'education begins with the curiosity of the learner’'
(Savery, 2015, p. 11)- first, science by doing and, second, through reflection (Kuhlthau, Maniotes and
Caspari, 2015). EBL is independent student-centred learning that involves 'any process of learning
through inquiry [enquiry)' (Hutchings 2007, p. 11) and the emphasis is on asking children to work as
scientists designing, testing and critically concluding their results, rather than presenting the correct
answers/results (Hepworth and Walton, 2009). For example, teachers asking EYFS children to find
patterns to observe, test and critically evaluate relationship: among (for example) constellations of
stars, in cloud formations, in flowers growing on a hill compared to those growing on a flat surface,

patterns among soapy bubbles, a layer of froth on expresso coffee and similar vis al layersin oceans.

A number of studies are in place which indicates the use of EBL approach to stimulate scientific enquiry
skills in children. For example, Minner et al. (2010) conducted a longitudinal study on enquiry-based
science instructions impact on children (from 1984 to 2002) and reported that an 'investigation cycle'
('generating questions, designing experiments, collecting data, drawing conclusions, and
communicating findings') and 'hands on experience' stimulated children's active thinking skills and, in
turn, enhanced 'content learning, especially learning scientific concepts' (p. 20). Bybee, et al. (2006)
highlighted the five Es (Engagement, Exploration, Explanation, Elaboration, and Evaluation) cycle;
Eisenkraft (2003) extended the SE model to the 7E model.

Recently, Pedaste et al. (2015), summarised existing EBL phases, fter conducting a literature review
on thirty-two EBL linked research papers, using the EBSCOhost Library; which dealt with either
describing particular enquiry stage or entire enquiry, cycles. After reviewing these papers, they
presented five main enquiry phases summarizing the key points of the reviewed articles. The five phases

are as follows:

1. 'Orientation' phase where teacher’s aim isto give learners food for thought. Similarly, Bybee
et al. (2006) use the word engage in capturing students attention, similarly, Eisenkraft (2003)

believes that the component to engage involves making children enthusiastic, and ready to
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learn

2. 'Conceptualisation' phase links to Eisenkraft (2003) the second part of the engagement, that
is, bringing in pre-held knowledge entailing 'elicitation' (Eisenkraft, 2003) and 'prediction’
(Campbell and Chealuck 2015) with an emphasis to utilise this prior knowledge, generating
simple questions or hypothesis. Likewise, DfE (2015) highlights the importance of eliciting
children to 'ask simple questions' and recommended that effective support from teachers is

needed to help children in formulating simple questions as enquirers

3. 'Investigation' phase is to allow students to find answers to their questions by making
observations using senses, followed by selecting simple tools/equipments which they
consider can offer an answer to their questions, performing simple tests and recording data
(DfE, 2015, Campbell and Chealuck, 2015)

4. 'Conclusion' entail inferring, that is, suggesting answers along with reasonable explanations

of the results gained from the investigation phase (Minner, 2010; Eisenkraft, 2003)

5. 'Discussion' phase involves children to communicate their conclusions by elaborating and
reflecting their conclusions. Osborne (2014) gives special importance to this phase of the EBL
cycle because he believes that scientists continuously evaluate their understanding of a

phenomenon in the light of research and findings
Figure EBL and scientific enquiry processes

These five steps, act as a logically assigned set of smaller units 'that guide children and draw attention

to important features of scientific thinking' and the co-ordination of these units constitute an enquiry

cycle (Pedaste et al., 2015, p. 48). Therefore, it can be repeated as a cycle, many times, with a different
variable in order to build in comparing and classifying aspects (Campbell and Chealuck, 2015) among
and between each variable- as multiple phases.

EBL contributors give importance to the delivery of these phases in the classrooms to overcome, the
above mentioned, issues of instructional and unthinkable science teaching and learning. As it implies various
ways of 'open enquiry', where teacher's enquiry instructions could be guided yet not 'closed' (Justice,
et al., 2002; Australian Academy of Science, 2013). Open enquiry involves children in generating
questions, designing methods and drawing conclusion(s) themselves - closed enquiry involves only
the teachers. In essence, enquiry-based processes and guided-enquiry is a combination of both student-
and teacher-led participation. This mode of enquiry is seen to be suitable in primary science because
closed enquiry involving step-by-step instructions, along with teacher led content knowledge, and is
seen to hinder the 'development of children as independent and inquisitive young scientists' (Ofsted,
2013, p. 13)

Children stories and scientific enquiry

In terms of enquiry instructions at early years and primary stages, various teaching and learning
approaches are evident in the literature, like learning through play (Cremin t al., 2015; Craft, 2002),
outside learning (Coll, and Treagust, 2018; Jensen et al., 2015) and independent learning (Egan, 2009, 2010,
2013). Each of these approaches has shown to have benefits, in this article, the focus will be to make
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use of children's stories as a teaching and learning tool, combining everyday science and scientific
enquiry processes. Storytelling has a long tradition in helping children to learn about good and bad,
hatred and affection and offer messages to deal with difficult situations in life (Pernicano, 2014).
Moreover, children listening to stories, using metaphors and creating characters offer benefits as it
allows communication of children with the social world on multiple levels (Gil, 2014). Child therapists
use Milton Erickson's work of using story in therapies, with a belief that children can link the stories
and/or characters with their own dispositions, prior experiences and can express their understanding
and meaning of their own lives through stories (Carlson, 2001). In addition, learning through
narratives can bring in the aspect of play and independence by creating, telling and writing stories
(Hakkarainen et al., 2013; Hakkarainen, 2004). Therefore, using stories to teach science can provide an
enquiry based platform for teachers to fulfil children's curious questions on 'how science relates to
me and why developing scientific enquiry is important to people like me and to the surrounding
community?', in other words, providing a reasonable context and meaning of science as an important
element of the world they live in (Monhardt and Monhardt, 2006).

In addition, the usefulness of stories in science has been seen by many science educators. For example,
Milne (1.998) who classified four types of stories that can be helpful in science learning, which are: (i)
heroic (scientists contributed to the development of science) (ii) discovery (scientific knowledge being
gained accidently in history) (iii) declarative (scientific processes/concepts can be observed in nature by
anyone) and (iv) politically correct stories (contribution of science to society). Alichin et al. (2014),
adapting Clough's (2006) used the word cases representing stories and highlights the benefits of using
decontextualized and contextualized scenarios, revealed merits and demerits of the three main modes
which are: (i) contemporary cases, (ii) student based investigations and (iii) historical cases. They believe
that these three approaches complement each other and should be used accumulatively to

accommodate each other's demerits as it can then offer a full exposure to the world view.

Allchin (2014) and Tao (2003) from their studies reported that science stories, as narratives, helped
the children to develop adequate understanding and positive views of science. The example given is
of true stories, such as the stories of penicillin and smallpox, newton's law of gravitation and the cure
of the stomach ulcer. These true stories are definitely important however there needs to be some
additional support from fiction based children stories to enhance understanding of the world, as it
interests most of the children at an early years and primary stages. For example, Monhardt and
Manhardt (2006) mentioned the usefulness of setting a scene for the learning of science process skills
through picture books. Likewise, Piggott (2014) mentioned that fiction based stories helped project
ideas into the future and aid discussions about the future direction of science and technology. In
addition, Vrasidas et al. (2015) in the context of EU project "Science Fiction in Education” (Sci-Fi-Ed)
and Hewlett (2016) suggest that reading science fiction stories makes children link scientific concepts with
their own daily life experiences and in turn children can relate the characters of the story with their

own understanding of the world.

In addition, in Salehjee (2017), | designed and implemented stories in science classrooms for 11-13-
year-old pupils. The stories used were linked to the science taught topics with an intention to develop
scientific enquiry linking to historical and contemporary societal issues. For example learning topics
on rusting, pollution and habitat behind particular scenes from a 1939 musical fantasy film adapted

from L. Frank Baum's 900 Children's book-The Wizard Oz. Moreover, topics on radiation and societal
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dilemma were taught through Z for Zachariah - science fiction film adapted from Robert C. O'Brien's
novel. Topics on brain and emotional changes experienced by a teenage girl we e taught through the
story of 'Inside out' - a Walt Disney's animated drama film written 15y psychologists Pete Docter and
Ronnie del Carmen. In addition, 'Superman' short episodes were incorporated in the enquiry based
lessons to learn various laws of physics which superman makes use of to save the people, community
and world. The results revealed a very positive impact on students learning of scientific concepts,

scientific enquiry skills and linking everyday world with science (Salehjee, 2017).

Driving these benefits down into early childhood education entails a possibility that learning science
through stories can help very young children to learn science by linking it with the physical world,
people and community. | envisage three example stories below, suitable to the age group 4-8, linking to
the statutory and/or un-statutory English curriculum. Before revealing the stories and associated
activities, itis important to note that t ese stories and linked activities are not absolute examples,
instead, a few ways of using stories for guidance. In designing similar plans teachers should wear their

'thinking science' hats on along with keeping teaching and learning context in mind.

The scientific enquiry based activities presented below, are divided into three stages (beginning,

middle and end) and under each stages five EBL phases (Figure) are incorporated.
Example 1: Curious George's Low High Score

This example links to the-material science topic on 'different materials and their properties' and

also relating to Hie aspect of problem solving, scientific enquiry steps are as follows:
The beginning stage

(i starting with 'orientation' phase involving telling and/or watching an episode, where

Curious George is playing with a golf ball

(i) at the 'conceptualisation' phase the teacher can ask students to predict the drop height
and bounce height of a golf ball. In some cases the teacher can give a sentence and options
to choose the correct answer such as: 'higher the drop height (higher or lower or the

same) is the bounce height'
The middle stage

(iii) after predicting, students can 'investigate' the relationship between ball drop and initial
bounce. Children can devise appropriate equipment to measure and to record the results

in teams with teacher's guidance

(iv) then, after conducting the experiment students would be guided to 'conclude' their

results in relation to the hypothesis made at the conceptualisation stage

During the middle stage, phases (ii) and (iii) will be repeated with a ping-pong ball, a rubber ball and
with a tennis ball.



The end stage

(v) allow children to 'discuss' the accumulated inferences in an evaluative manner and to
‘communicate’ their findings as 'problem solvers' by giving (pictorial, oral and/or written)
advice to Curious George on the nature of bounce and material used that can help him in
playing table tennis, golf and tennis. In doing that most children will be able to do this
through drawing or making annotations and some will also be able to write a few advisory

sentences.

Some children with teachers scaffolding, might be able to 'extend' this enquiry based approach further
to multiple levels. For example -all the balls are round/spherical so they bounce, however, the tennis
ball is made of rubber and plastic which when it hits the ground comes back to its original shape (more
elastic) and will bounce more as compared to the ping-pong ball which is. made from film reel strips

and moth ball materials.

In addition to the above example, various other instances from Curious George episodes can be used
in the classrooms such as: the above instance can be linked to the physical sciences of force, speed
and elasticity. Moreover, 'Feeling Antsy/Maple Monkey Madness' where George spots an army of ants
walking in trails linking to biological science and ‘Bee is for Bear’ episode on honey making and
stickiness (viscosity) of honey can be linked to the biological as well as material science part of the

curriculum.
Example 2: The Chaco River ride

This example links to the physical science topic on 'floating and sinking' and material science topics on

'solids and liquids'. Scientific enquiry steps are as follows:
The beginning stage

(i) starting with 'orientation' phase, portraying the scene from the Charlie and the Chocolate
factory where Mr Wonka invite his guests for a ride on the Chaco River and the aspect of

reluctance shown by the guest

(i) at the 'conceptualisation' phase teachers can ask children to predict/ indicate materials

in the classroom which they think can sink or float on the Chaco River and/or onthe water
The middle stage

(iii) after predicting, students can 'investigate' the relationship among objects floating/sinking
in 20 cm® of chocolate drink (acting as a choco-river). Children can choose some objects which
they think can float or sink. For example pencil - wood, marshmallow, bronze - coin and solid
chocolate bar. Further instructions will be provided to the children to devise appropriate
tools to test fairly for example choosing the same size of the chosen objects, the same amount
of chocolate drink, and the same shape of the container. Then record the results in teams

with teacher's guidance

(iv) later, after conducting the experiment and recording the results children would need to
‘conclude’ their results in relation to the hypothesis generated at the conceptualisation

phase



During the middle stage, steps (ii) and (iii) would be repeated with 20 cm? of water, 20 cm? of diluted
chocolate drinks of varying strengths (like Scm?® of coco-powder and 15cm? of water, 10cm? of coco-
powder and 10cm? of water and 15cm?® of coco-powder and Scm?® of water). Moreover, making
different concentrations of chocolate drinks will help the children to learn scientific skills of
measurements and using appropriate measuring devices for example to measure coco-powder (solid) we
use weighing scale where using calibrated measuring cylinders to measure volumes of water
(liquid)

The end stage

(v) most children would be able to 'discuss' their findings by accumulating inferences in an
evaluative manner that is how different volume of coco-powder and water can effect
floating and sinking. Children can 'communicate' their findings by designing boats
(annotated drawing and/or writing a short story) explaining the strength of the designed
boat for Charlie and Oompa-Loompas's to move from one side of the factory to another
through the Choco River

Some will be able to extend the above enquiry skills, for example by investigating further on why the
shape of the ship should be streamlined, differences among small boats and large ships and how
different it will be to float a boat on the river than on sea?

This enquiry based lesson using the story of Charlie and the chocolate factory can be used in teaching
and learning science for other topics from biological, material and phys'cal sciences as well. For example
linking: 'states of matter' to lickable wallpaper, to ice cream that never melts, churned chocolate, choco-
river; 'sound' to Wonka's musical nodes; 'pressure suction force' to Augustus Gloop and 'sense of taste'
to Violet's three-course meal-flavoured ever-lasting chewing gum. Moreover, this story can also be linked
to the aspect of trustworthiness, respect, good and bad aspects of society.

Example 3: If | only had a brain/ heart

The below enquiry based lesson links to the biological science topics on 'living and non-living things'

and 'ecosystems'. Scientific enquiry steps are as follows:

The beginning stage
(i) entails 'orientation’ including the scenes 'if | only had a brain' by scarecrow and 'if | only had
(i) at the 'conceptualisation' phase, teachers could ask children to predict and classify the

characters in the Wizard of Oz into living and non-living things. Characters like good witch,
bad witch, munchkins, Toto, Dorothy, tin man, scarecrow, lion, flying monkey, Wizard of Oz
and apple tree

The middle stage

(iii) after predicting, ask children to 'investigate' possible explanation why some are living and
non-living?. For example, why tin man without a heartis non-living (or not) and an apple tree
without a heart is living (or not). Allow students to design a new character in teams, with a
missing organ or tissue (like eyes, ears) or design a half human and half machine child who
can help Dorothy to return back to Aunt Em
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(iv) then, 'conclude' results by accumulating explanations and predicting what makes something living

and others non-living in relation to humans, animals and plant organs, tissues and cells

In the middle stage (ii) and (iii) can be repeated by taking students to an outdoor visit to a local park.
And asking children to: find similar patterns, classify and infer further as for how the living and non-

living things from Emmerdale city differs from the living and non-living things at the park.
The end stage

(v) children can 'discuss' the accumulated results in an evaluative manner and can
‘communicate' their findings by producing an oral or written short poetry on the above

designed character starting with 'if lonly had ... .

Some children will be able to extend the above enquiry. By asking and investigating as to why and how
all living things are dependent on each other? What are the aspects of feeding relationships among
living things and why nature entails a recycling process?

This story and associated scientific enquiry can be used in teaching and learning science for other
topics, such as designing a costume for tin-man and scarecrow to protect them from rusting or fire
linking to the 'properties of materials' and indicating the effect on rain while scarecrow was on fire or
the effect of snow on tinman linking to the topic of 'seasonal changes'. This story can also be linked to
the aspect of friendship, determination, varying perceptions and interpretations of good and> bad
aspects of the community.

Summary

There are several points to make in this summary. First, every child has a curious and enquiry based
nature, like Asian, Sarah and Milly, but not all the children will become scientists. Therefore, our main
concern should be to further scaffold children's curious, imaginative and enquiry based nature
towards (i) the appreciation of science in day-day activities and (ii) dealing with problems and issues
through the lens of science. This paper, offer ways to practitioners and teachers in scaffolding scientific
knowledge and skills by using stories as a platform to implement EBL approaches with a belief that
these on-going and hierarchical approaches of teaching and learning science will result in making a

strong foundation in producing scientifically literate citizens for future.

Second, there is a need to incorporate depth and importance of EBL in the curriculum to accommodate
scientific enquiry skills. 'Understanding the world' and 'working scientifically’ themes in the curriculum
related to scientific enquiry processes but the explanations used in the curriculum are unclear and
limited. There are some attempts made in the curriculum to specify these ideas through examples but
this does not give enough support to the early years and primary teachers to embed science within
day-to-day teaching and learning practices. This paper attempted to practically demonstrate the
embedding of EBL cycle for teachers to use it as a tool in planning lessons and activities. Moreover,
'understanding the world' and 'working scientifically’ strands should be considered as an integral part of
the entire curriculum. As the holistic curriculum is viewed to interconnect all the areas of learning and
development - this is what Goswami and Bryant (2007) term multi-sensory approaches. Therefore,
a suggestion here is to, use EBL cycle with an intention to not only teach science but also to integrate

scientific language, mathematical skills and social issues within lesson plans.



Third, various attempts are made to help teachers in incorporating science teaching in early years and
in primary education, for example Sure Start and Creative Star limited programmes. However, still
teachers lack confidence in science subject knowledge which is acting as a barrier to teaching science.
At this point, the recommendation for the practitioners and teachers is to 'redevelop’' their childlike
scientific curiosity and incorporate multi-sensory approaches to avoid producing 'unthinkable' science
teaching and learning processes. Therefore, this paper attempted the use of well-known children's
stories as examples in planning lessons while wearing scientific thinking hats. Whether fiction or non- fiction
stories, it is important to utilise this approach as it entails an open platform for children in making
meaning of science, practicing scientific enquiry processes, gathering information based on social,
moral, cultural issues addressed in the stories, proposing ways to solve the mysteries and

eventually appreciate the embeddedness of science in their lives.

This paper presents a framework mainly linking to England's curriculum, however, the benefits of
incorporating science through stories is globally appreciated. As mentioned above, these stories and
scientific enquiry based activities are not absolute, a few examples, to guide early year and primary
teachers to ingrain scientific enquiry skills and knowledge to a higher level and establishing the true

essence of understanding the world aspects of teaching and learning in classrooms.
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	Teaching science through stories: mounting scientific enquiry
	Introduction
	Early years and primary children are highly competent and capable enquirers trying to understand the world through curiosity, imagination and play (Blake and Howitt, 2015). Similarly, Nespor (1998) views this broad age group as 'young researchers'; Cremin et al. (2015) see them as 'creative little scientists'; D' Arcangelo (2000) refers to them as 'scientists in the crib'. These capabilities of children are quite noticeable for example, Asian, who is eight months old, he wanted to slide a plastic lid on a carpet in the same way he slides it on the hard wooden floor. It is an enjoyable experience for him, he can slide it from one side of the room to another. However, with multiple failures on the carpet, he started to slide the lid on shiny hard surfaces, working tops, fridge doors, metal bin and even the rough radiator surface. His curious nature helped him to learn about different surface textures and the rate at which things could slide. Sarah, at seven months, declines to use a store-bought toy mobile phone and, after comparing and contrasting the weight, size, colour, texture, light and music always craves her mother's very expensive iPhone. Milly, fourteen months old, loves puddles. She investigates these by touching, tasting and smelling - she now tries to make artificial puddle r her garden with soil and water, in the kitchen with flour, custard powder and milk, i school with Playdough and 'slime', she is continually testing different materials that, more or less, looks like a puddle but taste, smell and feel different. These young children are self-curious, exhibiting the development of enquiry skills, anxious to learn about the environment, trying to mimic their elders and exhibit a capacity to build their learning further through adults support (such as parents, siblings, eers, teachers), media, nature, society and culture (Lloyd et al., 2017).
	The question is how we can strengthen this scientific enquiry among children from early year's foundation stage (EYFS) with an aspiration to develop further over time? So that, Asian, Milly and Sarah and many other children like them, not necessarily will become practising scientists in the future, but it is hoped that these children will adapt a scientific attitude. An attitude that is valuable for them as individuals, community and to the society - by utilising scientific enquiry-based skills (practices) towards becoming a problem solver and exhibit ability to apply these practices in the daily life contexts. This idea of developing scientific attitude is depicted from the notion of producing 'scientifically literate citizens', in various studies the production of producing scientifically literate citizens is viewed as a requirement, however, it is not quite evident widely in the society (for example: OECD, 2012; Holbrook and Rannikmae, 2009; Lee et al., 2013; Chin et al., 2016 etc.). Somewhere along the line from childhood to young adulthood, people cease to link, appreciate, apply and evaluate scientific knowledge (for example Murphy and Beggs, 2005, Archer et al., 2014, Salehjee and Watts, 2015). One of the suggestions, to overcome this issue to produce scientifically literate citizens, is by rooting scientific enquiry processes, as part of day-to-day teaching and learning practices (Zeidler et al., 2002). In doing that there is need for better scaffolding, where the role of practitioners, educators and teachers are seen as vital, in scaffolding prior understanding, beliefs and values on scientific knowledge and understanding of the world-view through science to nourish and develop scientific attitude among children (Ault & Doddick, 2010; Clough, 2006).
	This paper will aim to present (i) a model of enquiry based learning to incorporate scientific enquiry
	ingrained in day-to-day teaching and learning practices, (ii) benefits of using stories to scaffold the process of scientific enquiry and (iii) some practical examples entailing stories as a platform to incorporate scientific enquiry skills.
	Early years and scientific enquiry
	Looking at the early years science curriculum in English schools is subsumed within the specific area of 'understanding the world', aimed towards 'guiding children to make sense of their physical world and their community through opportunities to explore, observe and find out about people, places, technology and the environment' (DfE, 2017, p.8). The three key indicators within the description which subsumed scientific enquiry within this specific area include the physical world, people and community and technology. In the primary curriculum 'working scientifically' entails a similar key position on scientific enquiry processes including (i) observation, (ii) looking for patterns, (iii) identifying, classifying and grouping different objects, (iv) performing simple tests, (v) compare and classify, (vi) asking simple questions, (vii) suggesting answers (DfE, 2015).
	However, Rogers (2012) has argued that scientific enquiry processes in early years need further embedding within the programme, and science teaching and learning should be given a higher status, equalling that of literacy and numeracy. Similarly, in the most recent Ofsted inspection 2016/2017 report, 'Bold beginnings', it is recommended that science is an essential area of study along with English, mathematics and humanities, and that provision of science should start at the reception level or even earlier. In addition, Cermin et al. (2015) have recommended that here is a need in the early years and in the primary curriculum to incorporate further curiosity, along with enhancing scientific practical skills by developing,
	curriculum specifications that continue to prioritise the development of knowledge and understanding, skills and attitudes associated with inquiry alongside the development of concepts and give greater recognition of the critical roles of affective and social factors in learning' (p. 43).
	It is quite noticeable in the literature on early years and primary t aching and learning that teachers, practitioners and immediate adults play a vital role in further development of these curious minds (for example: Daniel, 2016; Devi et al., 2018; Howe et al. 2015). Out of which, many people make the point, however, that teaching and learning of science is not sufficiently effective in scaffolding children towards making them scientifically literate enquirers for the future (for example Harlen, 2017; Department for Education (DfE), 2012; 0ECD, 2009). Harlen and Holroyd (1997), around 22 years back, indicated that ineffective scaffolding by the early years and primary teachers' link strongly with their lack of confidence and self-ability in teaching science. Even in recent literature, the lack of confidence associated with lack of self-efficacy belief is evident among early years and primary teachers (Van Aalderen-Smeets et al. 2012) portraying teachers' weak pedagogical grounds (Peacock et al., 2017) - largely because they lack both science specialisms (Kambouri, 2016) and an understanding of the scientific enquiry skill development indicated in the curriculum (Lederman, 2013; Water-Adams, 2006; Trumbull, 2006). This results in teachers emphasising instructional modes of teaching instead of using relevant daily life examples in linking content knowledge to the larger world, to people and society (Genter anet Calhoun, 2008). Resulting in producing a new generation of 'unthinkable' citizens rather than scenically literate and scientifically aspired citizens (DeWitt et al., 2013).
	Enquiry based learning (EBL) and scientific enquiry
	So how can scientific enquiry that teachers are failing to grasp, be embedded into the science curriculum?  One of the recommendations is to introduce Enquiry Based Learning (EBL) approach, and, the 2013 survey of primary schools by the Office for Standards in Education (Ofsted), showed concern for the lack of EBL in schools, and strongly recommended an increase in the amount of science lesson time to incorporate scientific enquiry. The European Commission (2007) also indicated the need for scientific enquiry provision and highlighted the importance of EBL. Moreover, DfE's (2015) framework indicated six steps to achieve scientific enquiry under the umbrella term of 'working scientifically', a few educators have adapted this framework in early years and primary school settings. National Science Education Standards in the US termed it as science process skills that support teaching scientific skills (Haury, 2002).
	In addition, EBL emphasises that imagination and exploration of the environment act as a starting point towards the development of scientific enquiry skills (de Boo, 2000). Similarly, Dockett and Fleer (2002) use the word 'incidental science', where children learn about science in an incidental and playful manner, where an emergent curriculum arises from the child's own explorations and investigations; through guidance approach and scaffolding (Campbell & Chealuck, 2015). Similarly, John Dewey's early 20th century edict was that 'education begins with the curiosity of the learner' (Savery, 2015, p. 11)- first, science by doing and, second, through reflection (Kuhlthau, Maniotes and Caspari, 2015). EBL is independent student-centred learning that involves 'any process of learning through inquiry [enquiry)' (Hutchings 2007, p. 11) and the emphasis is on asking children to work as scientists designing, testing and critically concluding their results, rather than presenting the correct answers/results (Hepworth and Walton, 2009). For example, teachers asking EYFS children to find patterns to observe, test and critically evaluate relationship: among (for example) constellations of stars, in cloud formations, in flowers growing on a hill compared to those growing on a flat surface, patterns among soapy bubbles, a layer of froth on expresso coffee and similar vis al layers in oceans.
	A number of studies are in place which indicates the use of EBL approach to stimulate scientific enquiry skills in children. For example, Minner et al. (2010) conducted a longitudinal study on enquiry-based science instructions impact on children (from 1984 to 2002) and reported that an 'investigation cycle' ('generating questions, designing experiments, collecting data, drawing conclusions, and communicating findings') and 'hands on experience' stimulated children's active thinking skills and, in turn, enhanced 'content learning, especially learning scientific concepts' (p. 20). Bybee, et al. (2006) highlighted the five Es (Engagement, Exploration, Explanation, Elaboration, and Evaluation) cycle; Eisenkraft (2003) extended the SE model to the 7E model.
	Recently, Pedaste et al. (2015), summarised existing EBL phases, fter conducting a literature review on thirty-two EBL linked research papers, using the EBSCOhost Library; which dealt with either describing particular enquiry stage or entire enquiry, cycles. After reviewing these papers, they presented five main enquiry phases summarizing the key points of the reviewed articles. The five phases are as follows:
	1.  'Orientation' phase where teacher’s aim is to give learners food for thought. Similarly, Bybee et al. (2006) use the word engage in capturing students attention, similarly, Eisenkraft (2003) believes that the component to engage involves making children enthusiastic, and ready to learn
	2.  'Conceptualisation' phase links to Eisenkraft (2003) the second part of the engagement, that is, bringing in pre-held knowledge entailing 'elicitation' (Eisenkraft, 2003) and 'prediction' (Campbell and Chealuck 2015) with an emphasis to utilise this prior knowledge, generating simple questions or hypothesis. Likewise, DfE (2015) highlights the importance of eliciting children to 'ask simple questions' and recommended that effective support from teachers is needed to help children in formulating simple questions as enquirers
	3. 'Investigation' phase is to allow students to find answers to their questions by making observations using senses, followed by selecting simple tools/equipments which they consider can offer an answer to their questions, performing simple tests and recording data (DfE, 2015, Campbell and Chealuck, 2015)
	4.  'Conclusion' entail inferring, that is, suggesting answers along with reasonable explanations of the results gained from the investigation phase (Minner, 2010; Eisenkraft, 2003)
	5.  'Discussion' phase involves children to communicate their conclusions by elaborating and reflecting their conclusions. Osborne (2014) gives special importance to this phase of the EBL cycle because he believes that scientists continuously evaluate their understanding of a phenomenon in the light of research and findings
	Figure EBL and scientific enquiry processes
	These five steps, act as a logically assigned set of smaller units 'that guide children and draw attention to important features of scientific thinking' and the co-ordination of these units constitute an enquiry
	cycle (Pedaste et al., 2015, p. 48). Therefore, it can be repeated as a cycle, many times, with a different variable in order to build in comparing and classifying aspects (Campbell and Chealuck, 2015) among and between each variable- as multiple phases.
	EBL contributors give importance to the delivery of these phases in the classrooms to overcome, the above mentioned, issues of instructional and unthinkable science teaching and learning. As it implies various ways of 'open enquiry', where teacher's enquiry instructions could be guided yet not 'closed' (Justice, et al., 2002; Australian Academy of Science, 2013). Open enquiry involves children in generating questions, designing methods and drawing conclusion(s) themselves - closed enquiry involves only the teachers. In essence, enquiry-based processes and guided-enquiry is a combination of both student- and teacher-led participation. This mode of enquiry is seen to be suitable in primary science because closed enquiry involving step-by-step instructions, along with teacher led content knowledge, and is seen to hinder the 'development of children as independent and inquisitive young scientists' (Ofsted, 2013, p. 13)
	Children stories and scientific enquiry
	In terms of enquiry instructions at early years and primary stages, various teaching and learning approaches are evident in the literature, like learning through play (Cremin t al., 2015; Craft, 2002), outside learning (Coll, and Treagust, 2018; Jensen et al., 2015) and independent learning (Egan, 2009, 2010, 2013). Each of these approaches has shown to have benefits, in this article, the focus will be to make use of children's stories as a teaching and learning tool, combining everyday science and scientific enquiry processes. Storytelling has a long tradition in helping children to learn about good and bad, hatred and affection and offer messages to deal with difficult situations in life (Pernicano, 2014). Moreover, children listening to stories, using metaphors and creating characters offer benefits as it allows communication of children with the social world on multiple levels (Gil, 2014). Child therapists use Milton Erickson's work of using story in therapies, with a belief that children can link the stories and/or characters with their own dispositions, prior experiences and can express their understanding and meaning of their own lives through stories (Carlson, 2001). In addition, learning through narratives can bring in the aspect of play and independence by creating, telling and writing stories (Hakkarainen et al., 2013; Hakkarainen, 2004). Therefore, using stories to teach science can provide an enquiry based platform for teachers to fulfil children's curious questions on 'how science relates to me and why developing scientific enquiry is important to people like me and to the surrounding community?', in other words, providing a reasonable context and meaning of science as an important element of the world they live in (Monhardt and Monhardt, 2006).
	In addition, the usefulness of stories in science has been seen by many science educators. For example, Milne (!.998) who classified four types of stories that can be helpful in science learning, which are: (i) heroic (scientists contributed to the development of science) (ii) discovery (scientific knowledge being gained accidently in history) (iii) declarative (scientific processes/concepts can be observed in nature by anyone) and (iv) politically correct stories (contribution of science to society). Allchin et al. (2014), adapting Clough's (2006) used the word cases representing stories and highlights the benefits of using decontextualized and contextualized scenarios, revealed merits and demerits of the three main modes which are: (i) contemporary cases, (ii) student based investigations and (iii) historical cases. They believe that these three approaches complement each other and should be used accumulatively to accommodate each other's demerits as it can then offer a full exposure to the world view.
	Allchin (2014) and Tao (2003) from their studies reported that science stories, as narratives, helped the children to develop adequate understanding and positive views of science. The example given is of true stories, such as the stories of penicillin and smallpox, newton's law of gravitation and the cure of the stomach ulcer. These true stories are definitely important however there needs to be some additional support from fiction based children stories to enhance understanding of the world, as it interests most of the children at an early years and primary stages. For example, Monhardt and Manhardt (2006) mentioned the usefulness of setting a scene for the learning of science process skills through picture books. Likewise, Piggott (2014) mentioned that fiction based stories helped project ideas into the future and aid discussions about the future direction of science and technology. In addition, Vrasidas et al. (2015) in the context of EU project "Science Fiction in Education" (Sci-Fi-Ed) and Hewlett (2016) suggest that reading science fiction stories makes children link scientific concepts with their own daily life experiences and in turn children can relate the characters of the story with their own understanding of the world.
	In addition, in Salehjee (2017), I designed and implemented stories in science classrooms for 11-13-year-old pupils. The stories used were linked to the science taught topics with an intention to develop scientific enquiry linking to historical and contemporary societal issues. For example learning topics on rusting, pollution and habitat behind particular scenes from a 1939 musical fantasy film adapted from L. Frank Baum's 900 Children's book-The Wizard Oz. Moreover, topics on radiation and societal dilemma were taught through Z for Zachariah - science fiction film adapted from Robert C. O'Brien's novel. Topics on brain and emotional changes experienced by a teenage girl we e taught through the story of 'Inside out' - a Walt Disney's animated drama film written 15y psychologists Pete Docter and Ronnie del Carmen. In addition, 'Superman' short episodes were incorporated in the enquiry based lessons to learn various laws of physics which superman makes use of to save the people, community and world. The results revealed a very positive impact on students learning of scientific concepts, scientific enquiry skills and linking everyday world with science (Salehjee, 2017).
	Driving these benefits down into early childhood education entails a possibility that learning science through stories can help very young children to learn science by linking it with the physical world, people and community. I envisage three example stories below, suitable to the age group 4-8, linking to the statutory and/or un-statutory English curriculum. Before revealing the stories and associated activities, it is important to note that t ese stories and linked activities are not absolute examples, instead, a few ways of using stories for guidance. In designing similar plans teachers should wear their 'thinking science' hats on along with keeping teaching and learning context in mind.
	The scientific enquiry based activities presented below, are divided into three stages (beginning, middle and end) and under each stages five EBL phases (Figure) are incorporated.
	Example 1: Curious George's Low High Score
	This example links to the•material science topic on 'different materials and their properties' and also relating to Hie aspect of problem solving, scientific enquiry steps are as follows:
	The beginning stage
	(ir  starting with 'orientation' phase involving telling and/or watching an episode, where Curious George is playing with a golf ball
	(ii) at the 'conceptualisation' phase the teacher can ask students to predict the drop height and bounce height of a golf ball. In some cases the teacher can give a sentence and options to choose the correct answer such as: 'higher the drop height (higher or lower or the same) is the bounce height'
	The middle stage
	(iii) after predicting, students can 'investigate' the relationship between ball drop and initial bounce. Children can devise appropriate equipment to measure and to record the results in teams with teacher's guidance
	(iv) then, after conducting the experiment students would be guided to 'conclude' their results in relation to the hypothesis made at the conceptualisation stage
	During the middle stage, phases (ii) and (iii) will be repeated with a ping-pong ball, a rubber ball and with a tennis ball.
	The end stage
	(v) allow children to 'discuss' the accumulated inferences in an evaluative manner and to 'communicate' their findings as 'problem solvers' by giving (pictorial, oral and/or written) advice to Curious George on the nature of bounce and material used that can help him in playing table tennis, golf and tennis. In doing that most children will be able to do this through drawing or making annotations and some will also be able to write a few advisory sentences.
	Some children with teachers scaffolding, might be able to 'extend' this enquiry based approach further to multiple levels. For example -all the balls are round/spherical so they bounce, however, the tennis ball is made of rubber and plastic which when it hits the ground comes back to its original shape (more elastic) and will bounce more as compared to the ping-pong ball which is.made from film reel strips and moth ball materials.
	In addition to the above example, various other instances from Curious George episodes can be used in the classrooms such as: the above instance can be linked to the physical sciences of force, speed and elasticity. Moreover, 'Feeling Antsy/Maple Monkey Madness' where George spots an army of ants walking in trails linking to biological science and ‘Bee is for Bear’ episode on honey making and stickiness (viscosity) of honey can be linked to the biological as well as material science part of the curriculum.
	Example 2: The Chaco River ride
	This example links to the physical science topic on 'floating and sinking' and material science topics on 'solids and liquids'. Scientific enquiry steps are as follows:
	The beginning stage
	(i)  starting with 'orientation' phase, portraying the scene from the Charlie and the Chocolate factory where Mr Wonka invite his guests for a ride on the Chaco River and the aspect of reluctance shown by the guest
	(ii) at the 'conceptualisation' phase teachers can ask children to predict/ indicate materials in the classroom which they think can sink or float on the Chaco River and/or on the water
	The middle stage
	(iii)  after predicting, students can 'investigate' the relationship among objects floating/sinking in 20 cm3 of chocolate drink (acting as a choco-river). Children can choose some objects which they think can float or sink. For example pencil - wood, marshmallow, bronze - coin and solid chocolate bar. Further instructions will be provided to the children to devise appropriate tools to test fairly for example choosing the same size of the chosen objects, the same amount of chocolate drink, and the same shape of the container. Then record the results in teams with teacher's guidance
	(iv) later, after conducting the experiment and recording the results children would need to 'conclude' their results in relation to the hypothesis generated at the conceptualisation phase
	During the middle stage, steps (ii) and (iii) would be repeated with 20 cm3 of water, 20 cm3 of diluted chocolate drinks of varying strengths (like Scm3 of coco-powder and 15cm3 of water, 10cm3 of coco-powder and 10cm3 of water and 15cm3 of coco-powder and Scm3 of water). Moreover, making different concentrations of chocolate drinks will help the children to learn scientific skills of measurements and using appropriate measuring devices for example to measure coco-powder (solid) we use weighing scale where using calibrated measuring cylinders to measure volumes of water (liquid)
	The end stage
	(v)  most children would be able to 'discuss' their findings by accumulating inferences in an evaluative manner that is how different volume of coco-powder and water can effect floating and sinking. Children can 'communicate' their findings by designing boats (annotated drawing and/or writing a short story) explaining the strength of the designed boat for Charlie and Oompa-Loompas's to move from one side of the factory to another through the Choco River
	Some will be able to extend the above enquiry skills, for example by investigating further on why the shape of the ship should be streamlined, differences among small boats and large ships and how different it will be to float a boat on the river than on sea?
	This enquiry based lesson using the story of Charlie and the chocolate factory can be used in teaching and learning science for other topics from biological, material and phys'cal sciences as well. For example linking: 'states of matter' to lickable wallpaper, to ice cream that never melts, churned chocolate, choco-river; 'sound' to Wonka's musical nodes; 'pressure suction force' to Augustus Gloop and 'sense of taste' to Violet's three-course meal-flavoured ever-lasting chewing gum. Moreover, this story can also be linked to the aspect of trustworthiness, respect, good and bad aspects of society.
	Example 3: If I only had a brain/ heart
	The below enquiry based lesson links to the biological science topics on 'living and non-living things' and 'ecosystems'. Scientific enquiry steps are as follows:
	The beginning stage
	(i) entails 'orientation' including the scenes 'if I only had a brain' by scarecrow and 'if I only had
	(ii)  at the 'conceptualisation' phase, teachers could ask children to predict and classify the characters in the Wizard of Oz into living and non-living things. Characters like good witch, bad witch, munchkins, Toto, Dorothy, tin man, scarecrow, lion, flying monkey, Wizard of Oz and apple tree
	The middle stage
	(iii) after predicting, ask children to 'investigate' possible explanation why some are living and non-living?. For example, why tin man without a heart is non-living (or not) and an apple tree without a heart is living (or not). Allow students to design a new character in teams, with a missing organ or tissue (like eyes, ears) or design a half human and half machine child who can help Dorothy to return  back to Aunt Em
	(iv) then, 'conclude' results by accumulating explanations and predicting what makes something living and others non-living in relation to humans, animals and plant organs, tissues and cells
	In the middle stage (ii) and (iii) can be repeated by taking students to an outdoor visit to a local park. And asking children to: find similar patterns, classify and infer further as for how the living and non­ living things from Emmerdale city differs from the living and non-living things at the park.
	The end stage
	(v) children can 'discuss' the accumulated results in an evaluative manner and can 'communicate' their findings by producing an oral or written short poetry on the above designed character starting with 'if I only had … .'
	Some children will be able to extend the above enquiry. By asking and investigating as to why and how all living things are dependent on each other? What are the aspects of feeding relationships among living things and why nature entails a recycling process?
	This story and associated scientific enquiry can be used in teaching and learning science for other topics, such as designing a costume for tin-man and scarecrow to protect them from rusting or fire linking to the 'properties of materials' and indicating the effect on rain while scarecrow was on fire or the effect of snow on tinman linking to the topic of 'seasonal changes'. This story can also be linked to the aspect of friendship, determination, varying perceptions and interpretations of good and> bad aspects of the community.
	Summary
	There are several points to make in this summary. First, every child has a curious and enquiry based nature, like Asian, Sarah and Milly, but not all the children will become scientists. Therefore, our main concern should be to further scaffold children's curious, imaginative and enquiry based nature towards (i) the appreciation of science in day-day activities and (ii) dealing with problems and issues through the lens of science. This paper, offer ways to practitioners and teachers in scaffolding scientific knowledge and skills by using stories as a platform to implement EBL approaches with a belief that these on-going and hierarchical approaches of teaching and learning science will result in making a strong foundation in producing scientifically literate citizens for future.
	Second, there is a need to incorporate depth and importance of EBL in the curriculum to accommodate scientific enquiry skills. 'Understanding the world' and 'working scientifically' themes in the curriculum related to scientific enquiry processes but the explanations used in the curriculum are unclear and limited. There are some attempts made in the curriculum to specify these ideas through examples but this does not give enough support to the early years and primary teachers to embed science within day-to-day teaching and learning practices. This paper attempted to practically demonstrate the embedding of EBL cycle for teachers to use it as a tool in planning lessons and activities. Moreover, 'understanding the world' and 'working scientifically' strands should be considered as an integral part of the entire curriculum. As the holistic curriculum is viewed to interconnect all the areas of learning and development - this is what Goswami and Bryant (2007) term multi-sensory approaches. Therefore, a suggestion here is to, use EBL cycle with an intention to not only teach science but also to integrate scientific language, mathematical skills and social issues within lesson plans.
	Third, various attempts are made to help teachers in incorporating science teaching in early years and in primary education, for example Sure Start and Creative Star limited programmes. However, still teachers lack confidence in science subject knowledge which is acting as a barrier to teaching science. At this point, the recommendation for the practitioners and teachers is to 'redevelop' their childlike scientific curiosity and incorporate multi-sensory approaches to avoid producing 'unthinkable' science teaching and learning processes. Therefore, this paper attempted the use of well-known children's stories as examples in planning lessons while wearing scientific thinking hats. Whether fiction or non­ fiction stories, it is important to utilise this approach as it entails an open platform for children in making meaning of science, practicing scientific enquiry processes, gathering information based on social, moral, cultural issues addressed in the stories, proposing ways to solve the mysteries and eventually appreciate the embeddedness of science in their lives.
	This paper presents a framework mainly linking to England's curriculum, however, the benefits of incorporating science through stories is globally appreciated. As mentioned above, these stories and scientific enquiry based activities are not absolute, a few examples, to guide early year and primary teachers to ingrain scientific enquiry skills and knowledge to a higher level and establishing the true essence of understanding the world aspects of teaching and learning in classrooms.
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