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Carol Davenport and Annie Padwick consider how we
can make science teaching inclusive for all the children in

our classrooms

oung children are naturally
Ycurious about the world around

them. They want to know
why things are the way they are and
how things work. For many children,
this natural curiosity translates, as
they get older, into an interest and
enjoyment of science. In a recent
survey of over 240 primary school
children between the ages of 8 and
11, NUSTEM found that 75% of
children said that they liked science
and 63% said that they were good at
science. However, when we looked
at the data by gender, we did see
a difference in enjoyment between
girls and boys, with 71% of girls and
79% of boys saying that they liked
science. Earlier NUSTEM surveys of
children from primary and secondary
schools showed that enjoyment of
science overall decreases as children
get older, but with a steeper decline
for girls.

What can we do?

How can we help all pupils continue
to enjoy, and study, science as they
progress through school? The Institute
of Physics has been thinking about
this in relation to physics in secondary
schools for many years. Their research
showed that school culture had a
strong effect on the uptake of physics
at A-level, with girls at girls-only
schools being more than 2.5 times
more likely to study physics as girls

in coeducational schools (Institute

of Physics, 2012). Building on this
research, the Institute of Physics then
developed an ‘Improving Gender
Balance’ project, which looked at
how whole-school changes could
affect the uptake of A-level physics
(Institute of Physics, 2017). One

of the key recommendations of

that project was 'Train teachers to
understand unconscious bias and
how the experiences of boys and girls

may differ because of it. Have physics
teachers adopt more inclusive teaching
practices, which can have a big impact
on progression rates' (p. 5).

The article on unconscious bias in
the last edition of Primary Science
(Davenport, 2020) explains more
about unconscious bias, but you might
ask how inclusive physics teaching
can be translated into primary science
teaching. In a pilot that built on the
Institute of Physics project, Education
Scotland developed action guides
and classroom resources aimed at
addressing gender imbalances from
ages 3 to 18 (available from the
Education Scotland website — see
Weblinks).

Tips for Teachers

One very useful Institute of Physics
resource is 70 Tips for Teachers

on inclusive teaching (see Figure

1 and Weblinks). This takes the
recommendations for physics teachers
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and develops them for all teachers of
science at all levels. Some of the tips
are re-statements of good (primary)
teaching practices (e.g. challenging
discriminatory language, avoiding
asking for volunteers and allowing
time for pair or group discussions).
Similarly, many primary teachers

will use interesting and relevant

Inclusive Teaching

Tips for Teachers

thatthere aré variants and these
portall students.

' We recognise
) haviour patterns. ¥
our research into genderand be ching s therefore intended to suP

veloped fmmce of allindividuals. Inclusive tea

the experien

These tips were de

pehaviours are not .

3 _ - . : .
Allow time for pair : exgmple's to link science tOpICS.tO
everyday language group discussion: children's everyday lived experience.
o rsto .
E::cam onconbe NG TN ‘ ‘ awe“nm;::;:g;:‘;‘:;f;":;memw Unconsciously, teachers may assume
> thatyou hallens L
G e rsqators e “nae s hecss that they need to talk about football to
in 5 . . . .
theconex surcer oot interest the boys or animals to interest
the girls. However, there is a lot of
Challenge |anguage variation among children's interests,
- Avoid asking forvolunteers \l d‘\scr'lmmatozwi‘fwm so it is better to use non-gendered
‘ it x i e. .
oo oIl St el d a1 examples to ensure that all children
joluntee! rd lecting ind it. .
oo 'Zé'cnmaues-:"?ga;‘gg‘n“;“,:;;;m,a,,gmﬁ..iems b feel included.
atran 4 .
Soicpane Some of the other tips may not
8! " “itoryour'mtefacmn be thlngs that you have previously
"t’h ifferent genders considered. For example, when
3 = Wi i . . .
ign roles for : oot difeert children are doing practical work,
o . Dracicalwork S e her than letting thern ch
A o dointethesaprentyle S1NE syl roskactlsBie o rather than letting them choose
et ve s B ovsenveane o oUE5 whether they are ‘doing’ or ‘recording’,
i les or use .
s you could assign roles to them so that
9 Regularly referto tahat everyone gets a ch_ance to_develop
! les that range of careers il these important science skills.
il Use exampie links an c-.ence—based skills The final two ti d
show how science lin T e USBSCIBTY veruscaseter e final two tips recommen
A to their expenenc:’;ea o ﬂ‘xﬁ?&:&;ﬁrx&ﬁ;ﬁmfﬁ“mmm showing children the range of careers,
isisusl AR tcono s B and people, who work in STEM to
h [gi Isin & .
Seingth bigE P ottt allow them to see that these jobs
Ensure thatyours‘}_::l e?:e can be done by people like them.
5 Use gender-neutral are eXDOfssg:?‘asts The NUSTEM Primary Careers Tool
ver range 0 o i ;
71 contexts whene Bewafof ungsudns v e prowdes_ an excelle_nt way t_o find _
possibIe snceis o OGS e careers linked to primary science topics
s les 5 ience 1S ¥ .
e s > (see Weblinks and Davenport and
orinterests-

Find out moré at

jop.org /genderbalance

Shimwell, 2019).
TEEE e e e e e e e e e e e e neeen

JOP Institute of PhysicS Carol Davenport is an Associate
Professor at Northumbria University
and leads NUSTEM, a group working
with schools in the North East of
England, supporting children, families
and teachers with science and careers.
Annie Padwick is a senior research
assistant at Northumbria University.
She is currently researching children's
self-concept and science-concept,
and how these relate to their career
aspirations and intentions. Email:
carol.davenport@northumbria.ac.uk

Figure 1 Inclusive teaching Tips for
Teachers from the Institute of Physics
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