
PRIMARY SCIENCE
TEACHING TRUST

whyhyh &
howowo ?w

The Journal of
Emergent Science
Issue 16 Winter 2019



PRIMARY SCIENCE
TEACHING TRUST

whyhyh &
howowo ?w

Editors:
Amanda McCrory
Suzanne Gatt

Executive Editor: 
Jane Hanrott 
janehanrott@ase.org.uk

Cover Photo Courtesy of: 
iStock.com/khilagan
(see article on page 13)

Publisher:
Association for  Science
Education (ASE) College Lane,
Hatfield, Herts, AL10 9AA, UK 

©ASE 2019
ISSN: 2046-4754 

Contents
Issue 16 Winter 2019

Editorial Contributions

2017 ESERA Conference abstracts Part 2

International Roundup

3. Editorial 

5. Science in early childhood education: the perception of Spanish teachers 
during initial training. José Cantó, Antonio De Pro and Jordi Solbes

13. The impact of the knowledge of the knower. Kristina Thorshag

24. In quest of teaching quality in pre-school science: teachers’ views of factors
influencing their work. Maria Kallery

31. Pre-service kindergarten teachers’ acceptance of ‘ScratchJr’ as a tool 
for learning and teaching Computational Thinking and science education. 
Michail Kalogiannakis and Stamatios Papadakis

Practitioner – researcher articles

35. Exploring some simple machines and their applications. 
Robert M. Ritchie, Sophie D. Franklin, Tim G. Harrison, Peter Sainsbury,
Paul Tyler, Michele Grimshaw and Dudley E. Shallcross

40. The benefits of outdoor learning on science teaching. Michele Grimshaw,
Linda Curwen, Jeannette Morgan, Naomi K.R. Shallcross, Sophie D. Franklin 
and Dudley E. Shallcross

Regular features

50. Guidelines for authors

52. About ASE

The Journal of Emergent
Science (JES) is published 
by ASE in partnership with 
the Primary Science Teaching
Trust (PSTT). 

It is free to access for all.

46. A science ‘show and do’: Teacher and technician training – down under.
Magdalena Wajrak, Nardia Bordas and Tim Harrison

mailto:janehanrott@ase.org.uk


Editorial
l Amanda McCrory   l Suzanne Gatt

Editorial JES14 Winter 2017/18  page 3

Welcome to issue 16 of JES.

This issue presents the second part of the paper
series from the 2017 ESERA Conference (first part
published in JES 15), as well as a number of papers
contributed by the Primary Science Teaching 
Trust (PSTT). 

The ESERA Special Interest Group on Early Years
promotes collaboration among researchers
interested in early years science. We are happy to
continue to support researchers by disseminating
their work in early years science education. JES can
thus act as a channel between research results and
early years practitioners. It is essential for teachers
and other practitioners to keep abreast of the
latest advancements in education and learning. 

To emphasise the link between practitioners and
research, the contributions from PSTT provide a
more practical aspect of science education, which
can act as an inspiration to promote more science
teaching among early years and primary teachers.
The growing interest in early years science has led
to increased knowledge and understanding about
young children engaging with the world and in
science as they investigate scientific phenomena,
making it essential to bring together research and
practice if we want children to engage in authentic
and effective science experiences from a young age. 

There are two central themes in this issue – the use
of technology in science teaching, as well as a
discussion regarding quality early years education
in giving children authentic learning opportunities
both in and out of the classroom. The use of
technology in early years and primary classrooms
in the UK has become a focus since computing
became a core subject in the National Curriculum
and it is gratifying to see that this is also a focus
elsewhere across Europe. As the world continues to

make technological advances, children will
hopefully continue to benefit, as it is well
documented that children are already interested
and engaged in using technology in their own lives.
Furthermore, we know that the use of technology
in the classroom can impact positively on children
by improving knowledge retention and
encouraging individual learning and collaboration,
whist promoting life skills. There are also benefits
for teachers: technology and virtual learning
environments can enhance traditional approaches
to teaching and provide resources, lesson plans,
subject knowledge support and a platform for
shared ideas. Providing authentic learning
opportunities for children in the science classroom
is a key focus of science education and something
upon which we have focused in previous issues of
JES. The importance of providing this both in and
outside the classroom cannot be underestimated,
as we know that the significance of eliciting and
promoting curiosity and scientific thinking in
children is paramount if we wish to foster a life-
long love of science. 

In this issue, there are four contributions from the
2017 ESERA Conference. Thorshag examines the
use of technology in construction play and
interestingly uses variation theory to analyse data.
Outcomes emphasise the important role that
conceptual understanding of science concepts play
in enabling children to explore scientifically and
subsequently develop their understanding further
via inquiry. The paper by Kalogiannakis and
Papadakis examines and discusses the use of
ScratchJr (software designed to be used as a tool
for computational thinking) on pre-service
teachers’ teaching of science and computational
thinking and the very positive impact this has on
teachers’ self-efficacy. 

Kallery focuses on quality and describes a small
study in Greece where early years teachers reflect
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on those factors that influence quality early years
education provision in science. The paper provides
insights into the balance between personal
knowledge and competences, and external 
school factors on educational experiences created. 

Cantó et al tackle pedagogical practices in and out
of classrooms, and discuss the perceptions of
Spanish teachers during their initial teacher
training. Outcomes highlight pedagogical
approaches to teaching science in the early years 
as traditional, with less hands-on, active
exploration and inquiry as expected. The results 
of this paper are important not only for teachers of
science in Spain, but also for teacher training
educators, especially if scientific inquiry and
authentic learning opportunities are to be provided
for in the Spanish education system. This is exactly
what  Ritchie et al discuss in their interesting paper
examining the oral capabilities of Year 2 (6-7 years)
and Year 6 pupils (10-11 years) when exploring
simple machines and their applications: outcomes
highlight the importance of resources, language
and questioning when providing children with
authentic scientific learning experiences. 

In addition to this, Grimshaw et al examine in
particular the impact of outdoor learning on
children whose first language is not English, as 
well as providing sensory learning opportunities 
for all children. Finally, Wajrak et al describe the
experience of implementing PSTT teacher
professional development programmes 
in Australia and their impact on primary teachers.

This issue brings an array of contributions that
touch on various aspects, all of which are salient 
to early years science education. We hope you
enjoy the articles in this issue and that they inspire
your practice!
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