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« The Welsh Government states that Numeracy is a
national educational priority (Welsh Government,
2023b.), which is often positioned as a core life
skill (Scottish Qualifications Authority, 2008.
Department for Education, 2022.)

* Early numeracy skills and successes are widely
agreed to tend to have enduring relevance
throughout a child’s school career (Blume et al.,
2021. Department for Education, 2022. Frazer,
2022. Toll and Van Luit, 2014. Niklas and
Schneider, 2014.)

* Poor numeracy skills may worsen generational
cycles or patterns of economic disadvantage due
to poor financial management abilities, and
contribute to poor mental health and well-being
(Goos et al., 2023.).

(Estyn, 2018¢)
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Why Numeracy?

* Previously mentioned importance as a core skill
both for life and education.

* Was taught by somebody who lived and breathed
maths, interesting to consider how good teaching
can take someone from hating maths to enjoying it
to some degree.

(Thorn, 2024)
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Cross-Curricular and Contextual
Applications of Numeracy Pedagogy

Cross-curricular teaching and learning is an 3
approach that seeks to link subject Po“cy

extend learning, build relevance, and deepen a g
subject understanding (Barnes, 2015. Fox Evaluat|on Of best praCtICe
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Policy Regarding Cross-
Curricular and Contextual
Pedagogies

* Numeracy is one of the three subjects which have
a mandatory cross-curricular application under the
Curriculum for Wales (Welsh Government, 2022a.
Gatley, 2020.).

* Necessitates some degree of numeracy integration
across the entire curriculum (Fox and Surtees,
2010. Welsh Government, 2022b. Kneen et al.,
2020.).

The Four Purposes of the Curriculum for Wales (Welsh Government, n.d.)
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Policy Regarding Cross-
Curricular and Contextual
Pedagogies

* Curriculum for Wales guidance (Welsh
Government, 2024) recommends that pupils be
provided with the opportunity to apply skills and
knowledge in appropriate contexts (Welsh
Government, 2022b).

* The Numeracy Framework emphasises the

Government, 2020b.)

‘The Six Areas of Learning and Experience (Education Wales, 2020)
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Evaluation of Best Practice in
Cross-Curricular and
Contextual Numeracy
Pedagogy

Estyn (2019. 2017.) recommend the use of
planned opportunities for pupils to apply
numeracy knowledge in context, and state that the
best performing schools have high levels of cross-
curricular and contextual working and application.

Geiger, Forgasz, and Goos (2015) and Gawthorpe
and Campbell Davidson (2023) suggest that a
cross-curricular approach is important in the
development of numeracy skills.

(Our Lady & St. Werburgh's. Catholic Primary School, n.d)
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Evaluation of Best Practice in
Cross-Curricular and
Contextual Numeracy

Pedagogy

Goos, Geiger, and Dole (2014) and Matthews
(2014) state that the development of number skills
and numeracy requires maths experience in a
range of real-world contexts and school subjects.

Dunne (2010, cited in Grinyer and Bailey, 2012)

argues that bringing real life into maths learning
makes mathematical acquisition harder for
children.

(Turney school, n.d)|
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Case Study of Cross-Curricular
and Contextual Numeracy
Pedagogy: Llanyrafon Primary
School

Llanyrafon Primary implemented a whole-school
business enterprise, which acted as a contextual
vehicle for core skills and personal development.

Provides year-round opportunities to develop
numeracy skills, for example by considering
budgets.

Pupils are allowed to decide what to spend profits
on — giving a sense of control, understanding, and
investment into the project.

Estyn (2020)

Provides cultural significance referenced by van
Oers (2010) and provides a purposeful experiential
vehicle for numeracy learning (Grinyer and Bailey,
2012).

=

(5t Georges CE Primary School, 2022) 7
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Related Educational Theory:
Dewey

* Cross-curricular pedagogy draws on Dewey’s
theories of interdisciplinary learning (Thorburn,
2017. Stark, 2020.).

* Incorporated the idea that learning is shaped in
part by a dialectical tension between the context
and the individual’s actions (Holdo, 2023).

Active, experiential learning (Goldenberg, 2022)
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Use of Play in Numeracy

Play as the principal instrument of growth
and development in learning (Bottrill, 2022.

Smithner, 2011. Tovey, n.d. Play Wales, 2023.

Welsh Government, 2002.).

Focus here is on learning through guided
manifestations of exploratory play (Chigeza
and Sorin, 2016) as opposed to mathematics
games (Lange, Brenneman, and Sareh, 2021.
Cohrssen and Niklas, 2019.). Luken (2023)
presents the idea of child-directed play with
maths concepts such as patterns.

Policy
Evaluation of best practice
Case study

Theory

(Thorn, 2024)
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Policy Regarding Play and
Numeracy

* Wales formally adopted the United Nations
Convention on the Rights of the Child (UNCRC)
(UNICEF, 1989) in 2014, therefore enshrining play
as a matter of vital importance (Welsh
Government, 2014).

* Even before this, the 2002 play policy for Wales
positioned play as a key requirement for children’s
learning (Welsh Government, 2002).

(Play scotland, n.d)
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Evaluation of Best Practice in
Numeracy Play Pedagogies

Parker and Stjerne Thomsen (2019) position play
as vitally necessary for children’s holistic
development — speaking to the Curriculum for
Wales (Welsh Government, 2024).

Skene et al. (2022) found that guided play with
numeracy concepts and applications tended to
have a greater positive impact than direct
instruction, although with less effect than
disciplines such as literacy or socio-emotional
gains.

(Gulworthy Academy, n.d)
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Case Study of Numeracy Play
Pedagogy: Cadoxton
Community Primary

* Estyn (2018b) published a report of a cross-
curricular approach that used a play village setting
as the main vehicle for learning in Year 2.

* Pupils experience numeracy learning through their
play, perhaps as farmers or shopkeepers.

« Allows children to experience numeracy contexts
freely, which has been found to positively
influence engagement and motivation (Parker and
Stjerne Thomsen, 2019).

(Cohrssen, 2018)
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Related Educational Theory:
Froebel

* Play, according to Froebel (Bruce, 2012. McNair
and Powell, 2021.) may be the most meaningful
iteration of learning.

* Bruce (2012) also notes a Froebelian principle:
that play scaffolds application of learning — which
may be particularly relevant in the case of
numeracy.

Play in a Froebelian setting (Louis and Powell, 2020)
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Technology in Numeracy

Development

Concerning the use of
interactive digital tools to
support numeracy learning
and development, perhaps
including the use of ipads
or maths games (Hoyles,
2018. Miller, 2018.)

Policy

Evaluation of best practice
Case study

Theory

(Thorn, 2024)
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Policy Regarding Technology in
Numeracy Pedagogies

* Both Numeracy and Digital Competence have
mandatory cross-curricular application under the =
Curriculum for Wales (Welsh Government, 2022a). %‘%a

* However, guidance notes that technology or digital
competence should not be imposed on every
subject where it may not manifest meaningfully
(Welsh Government, 2018).

Digital Technologies (Callaghan, 2021)
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Evaluation of Best Practice
Regarding Technology in
Numeracy Pedagogies

* Polly (2014), Townsend (2012) and Hoyles (2018)
suggest that technology may work to create
engagement or sustain interest in challenging
topics.

* PISA results 2022 compared unfavourably with OECD
average for mathematics (Welsh Government, 2023a).

» Townsend (2012) and Qlis et al., (2023) note that
instant feedback can work to support learning of
maths concepts by solidifying knowledge whilst
work is still fresh in the mind.

* However, practitioner confidence may pose a
barrier to effective teaching and learning (Estyn,
2016. Miller, 2018. Viberg, Gronlund, and
Andersson, 2023. Cullen, Hertel, and Nickels,
2020.).

(Burns, 2018)
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Case Study of Technology in
Numeracy Development

Pupils were asked to complete a group task in
which they took a camera and explored their
natural surroundings, with the aim of identifying
ratios in context (Townsend, 2012).

Worked well practically, as well as fostering
environmental awareness: leaving the world as
one finds it (Leave No Trace, n.d.).

Opens opportunities for Vygotskian scaffolding
(Planas, Adler, and Mwadzaangati, 2023), and talk
for maths (Askew, 2012a. Askew, 2012b.
Matthews, 2014.).

Fractions with outdoor materials (Roughwood Primary School, n.d)
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Related Educational Theory

* Shaffer and Kaput (1998) suggest that computers ?
and technology constitute a profound global shift .
— essentially that the impact of technology is such
that it cannot be undone.

* The introduction of technologies to education logically
follows (llomaki and Lakkala, 2018. Pettersson, 2020.).

* Interesting to consider the age of Shaffer and
Kaput’s article and how their assertion rings true
even twenty-six years later, with technology in
wide use across the globe (United Nations, n.d.
Pettersson, 2020.)

(international Society for Technology in Education, n.d.)
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To Conclude

Best practice pedagogies for effective numeracy teaching and learning are
varied. but tend to include active pupil interaction with concepts and
applications. Whilst this presentation necessarily could not consider particularly
great detail, the aim was to briefly evaluate and consider numeracy as a

teaching aspect, and three numeracy pedagogies in relation to the current
educational climate (see: Curriculum for Wales (Welsh Government, 2024)),

which has been completed to the highest standard possible.

(Thorn, 2024)
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