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But soon they were there . . . and Albert forgot about
worrying. There were too many things to play with!

Leo tried out the marbles first.




Together, the three mice stared at the mess.
“Uh-oh,” Leo said.

“Oh, nol” Albert panicked. They had to get everything
put away, or the People would know they'd been there!

grabbed onto a shelf, but the blnk!pt\\,!i 9,
aviroﬁnrblmuit'mt Iodti ]



Albert and Leo zipped around, making piles.
“Small things!”

“Red things!"”

“Big things!”

Albert picked up a blue ball and headed for the blue pile.
Then he stopped. Should it go in the round, roll-y pile
instead? Or maybe the big pile?




“You can sort in lots of different ways,” said Wanda, “But we need to sort everything by the kind of toy it is,”
“and you did! You sorted some things by color. . . Wanda said. “These are both marbles. So they go in the
marble jar.”

some by shape . . .

and some by size.”




Wanda explained that all the trains went in the train bin,
all the blocks went in the block bin, and all the bouncy
balls went in the bouncy ball bin.

Luckily, Albert and Leo had lots of help now.



illustrated by
Marsha Winborn
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Wh at are - mat hemat

The use of narratives that illustrate how
mathematical knowledge and skill€an be
meaningfully used by characters in the stories to
help them solve a problem

This approach can be used with mathematics
learning ofall ages.

C



To help visualise
abstract mathematical topics

After dismer, the table was cleared
und & farge cake was brought out for
dessert. The ion passed it to the
clephant.

With a grand gesture, he

cut the cake in half

and passed the rest to the hippa

“Plesse help yoursel,” he said.

As Radlus ran around a corne, he saw his He measured an onion slice, a basket, a bowl, and a round cheese.
mother coming toward him. “There you are!”
Lady Di cried. “I cannot find the doctor

anywhere. What are we going to do?” Y
4 e Lady Di to show the “This

“It's alright, Mother. | know what to do.” f \ i makes sense,” she said. “Good work. I'll go and tell your father
He showed her ! k while you get the medicine. Don't forget

how he 4 3 | we have only until morning.”

figured out ! |

the magic

number.

Sunu‘ kids collect baseball cards. Some collect action figures. Me?
I collect fractions. T've been collecting them for exactly 7t of my life
In my bedroom, shelves full of fractions cover % of the walls.
Maybe it's because | was born during a hall meon. Or maybe it's
because I'm % genius, Y stubborn, 15 determined, and '% crazy.
But for me, it all adds up o one thing: I can’t get enough of those

darn fractions.

See:Elia et al. (2010)



To give a meaningful context for
mathematics learning

See:Gunbas(2015)



To foster chil
conceptual understanding of
mathematical concepts

Kilpatrick et al.®s (2001)

Mat hemati cal ProQOci ency
Conceptual » One @ability to represe
nderstanding . . . .
Strates . mathematical situations in
trategic Productive )
Competence\ / Disposition different wa y sufd the degree
-3 | of st ude n tcan@&ptual
Adapti % A 5 ocee é .
b B R B~ B understanding can thus be

measured by examining t he
richness and extent of the
connections [between
representations] they have
ma d ¢.°119).




PUZZLE 1
_:I 1) Wumber Séntence

4X7=

Show how you work aut the answer in the boxes below:

Infarmal jotting: Formal written methog:

=10
f’}+7+7¥7 3 }(7

L',-
T3

1.2) Imaoge

Can you represent the number sentence above wisua/ly?

NOO0o000
OOQCJGD

1.3} Word Problem
Using the number sentence above, can you ereate your own word prablem?

A ot opes Lo The @¥VK, Ghe @ (s theese o
\0 FJBP?"‘EP%’ She goes bo e (e cvecwy) VO shhe.
Lnln.ﬂ,.i'sl PR, bne e reeM (05tS 200 1 dpes She
hove it Q_C,g ?
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Research Gap

While research over the past three decades have
documented pedagogical benefits of teaching
mat hemati cs using storytel!/
perceptions regarding the use of such approach is virtually
non- existent.

Thompson (1984, p. 106) notesthatany at t e mp
| mprove the quality of [ ¥]
understanding of the conceptions held by the teachers

(Pajares, 1992, p. 307he beliefs teachers hold influence
their perceptions and judgements, which, in turn, affect their
behaviour in the classroom.



The Current Study

What do inservice teachers and pre
service teachers inEngland perceive to be
key barriers to, and enablers for, the use of

storytelling in mathematics teaching and
learning?

(Partof an international survey study)
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Theory of Planned Behaviour (TPB)
emarite L Fa S

evaluation of the behaviour toward the |
in question and this can be behavior
favourable or unfavourable

Subjective norm is when a
person®s beliefs
influenced by perceived

social pressures to perform

or not to perform a

behaviour

Subjective
I‘lOI‘I‘l\]/
Perceived behavioural

controli s when a pe\rso
beliefs are influenced by
factors, such as time,
money, assistance from
other people that either
assist or hinder behaviour

Behavior

Intention

Perceived
behavioural I
control



Research Design #1

Design: Cross-sectional survey design

Instrument: Survey developed specifically for the study with operended
survey guestions (printed and online)

Sample:
A In-service teachers (ISTs) 127 ISTs (across England)
A Pre-service teachers (PSTs) 1,003 PSTs (across 22 universities in

England)

Sampling:
A Convenience sampling (via social media posts and at training
workshops in Marcr? July 2022)



Research Design #2

Data analysis:
A Stage 1- Thematic deductive andinductive analysis
A Stage2-Thematic deductive analysis usi

Stage 1- Coding
A Beliefsmentioned repeatedly by the same teacher were counted only once.
A Teachers were able to state more than one perceived enabler/barrier.

Coding reliability

A Step 1:The researcher and his Research Assistant (RA) independently coded
the responses of the first fifty teachers (Teachers 150) on both the Enablers
and Barriers datasets (as part of t

A Step 2:The RA then coded the rest of the datasets (i.e., responses of
Teachers 51 Teachers 1130).

A Step 3:The researcher subsequently moderated half of each dataset that the
RA has coded (i.e., Teachers21565) and discussed any discrepancies until
agreement was reached

A Step 4:The RA went back to update/adjust his coding of the responses of
Teachers 566 1130.



Characteristics of
Survey Participants




TOTAL 1130 g IN-SERVICE TEACHERS 127 L PRE-SERVICE TEACHERS 1003 L
Sex Sex Sex
Male 170 15.0 Male 31 244 Male 135 1359
Female 937 824 Female o2 724 Female 845 g84.2
Prefer not to say 23 2.0 Prefer notto say 3.1 Prefer notto say 19 15
Teaching Experience Teaching Experience Teaching Experience
Less than Syears nia nia Less than S years 47 37.0 Less than Jyears nia nia
g-10 nfa n/a g-10 34 26.8 6-10 n/a nia
"11-15 nia nia 11-15 29 228 11-15 nia nia
16-20 n/a n/a 16-20 ) 6.3 16-20 n/a nia
Cwer 20 years nfa nfa Cwer 20 years 7 2.9 Cwer 20 years nfa nia
Prefer notto say nia nia Frefer notto say 2 1.6 Prefer notto say nia nia
Class taught Class taught Class taught
3-4 nfa nfa 3-4 3 24 3-4 nfa nia
4-5 nia nia 4-5 21 15.5 4-5 nia nia
a6 nfa n/a a6 15 11.8 56 n/a nia
g6-7 n/a n/a g6-7 11 8.7 g6-7 n/a nia
I?-B nia nia 7-8 14 11.0 7-8 nia nia
a8-9 nfa n/a a8-9 14 11.0 a8-9 n/a nia
8-10 n/a n/a 8-10 16 12.6 g-10 n/a nia
10-11 nia nia 10-11 19 15.0 10-11 nia nia
Awiderange of class levels nia nia Awiderange of class levels 11 8.7 Awiderange of class levels nia nia
Mot indicated n/a n/a Mot indicated 3 2.4 Motindicated n/a nia
Regions Regions Regions
East Midlands 54 48 East Midlands 28 220 East Midlands 26 2.6
East of England 45 4.0 East of England 0 0.0 East of England 43 4.5
London 215 15.0 London 4 3.1 London 211 21.0
Marth West 248 2159 Marth West 4 3.1 Morth West 244 24.3
South East 432 38.2 South East a2 404 South East 380 3748
South West 41 3.6 South West 3 24 South West 28 3.8
West Midlands 73 6.9 West Midlands 34 26.8 West Midlands 29 3.5
Yorkshire and the Humber 22 15 Yorkshire and the Humber 2 1.6 Yorkshire and the Humber 20 2.0
Training Training Training
Yes 73 6.5 Yes 27 213 Yes 46 4.6
Mo 1031 | 912 Mo 79 241 Mo 954 95.3
Cannot remember 26 3 Cannot remember 25 19.7 Cannot remember 1 N
Frequency Frequency Frequency
Mever 905 an.1 Mever o6 44.1 Mever 844 84.6
Infrequently (1-10) 203 18.0 Infrequently (1-10) ad 425 Infrequently (1-10) 149 14.9
Frequently (=10) 22 19 Frequently (=10) 17 134 Frequently (=10) 3 0.5




TRAINING

Table 1
Comparison of the proportion of teachers received the training across the six* countries (N=1859)
Themes Average England Taiwan Australia | Ireland Malta Indonesia
(N=1859) | (N=1130) | (N=287) | (N=176) | (N=154) | (N=34) (N=78)
ISTs=536 | ISTs=127 | ISTs=190 | ISTs=94 | ISTs=51 | ISTs=23 | ISTs=5I
(28.8%) (11.2%) (66.2%) (53.4%) (33.1%) (67.6%) (65.4%)
PSTs=1,323 | PSTs=1003 | PSTs=97 | PSTs=82 | PSTs=103 | PSTs—=11 | PSTs=27
(71.2%) (88.8%) (33.8%) (46.6%) (66.9%) (32.4%) (34.6%)
Yes 31.6% 6.5% 15% 41% n/a 35.3% 60.3%
No 60.3% 91.2% 80.1% 50.6% n/a 50% 29.5%
Cannot remember—too 8.1% 2.3% 4.9% 8.5% n/a 14.7% 10.3%

long ago




Table 2

FREQUENCY

Comparison of the frequency of teachers using storytelling in their mathematics teaching across the six*

countries (N=1859)

Themes

Average England Taiwan | Australia | Ireland Malta Indonesia
(N=1859) | (N=1130) (N=287) (N=176) | (N=154) (N=34) (N=T78)
ISTs =536 ISTs =127 ISTs =190 ISTs =94 ISTs =51 ISTs =23 ISTs =51
(28.8%) (11.2%) (66.2%) (53.4%) (33.1%) (67.6%) (65.4%)
PSTs=1,323 | PSTs=1,003 PSTs =97 PSTs=82 | PSTs=103 PSTs=11 PSTs =27
(71.2%) (88.8%) (33.8%) (46.6%) (66.9%) (32.4%) (34.6%)
Never 56.8% 80.1% 72.1% 38.1% 51.3% 44.1% 55.1%
Infrequently (1-10 29.3% 18.0% 25.8% 37% 40.3% 35.3% 19.2%
lessons)
Frequently (> 10 lessons) 11.3% 1.9% 2.1% 18.2% 8.4% 11.8% 25.6%
Not indicated 2.6% 0% 0% 6.8% 0% 8.8% 0%




Findingsc Enablers

W2 K0 g2dAf R Syl of
storytelling as part of your
mathematics teaching Q

19 categoriesbroadly groupedunder
sixthemes



Table 3

Survey Responses Concerning Perceived Enablers for the Integration of Storytelling in Mathematics

Teaching
Theme 1: Availability of Resources (33.6%)
Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=966/1130) (N=112/127) (N =2854/1003)
I I I
(%) (%) (%)
1. Encouraged and inspired “If I had an knowledge of 249 26 223
by the availability of relevant | what picture books are (19.4) (17.4) (19.6)
story picture books for available.”
mathematics teaching (and a
database of such books)
2. Encouraged and inspired “A guide on how to teach 182 24 158
by the availability of story- using literature- example (14.2) (16.1) (13.9)
based Maths lesson ideas lessons.”




Theme 2: Perceived Pedagogical Benefits (26.9%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N =966/1130) (N=112/127) (N=2854/1003)

f* f* f*
(%) (%o) (%)

3. Encouraged and inspired “T like to try and make my 188 12 176

by teacher’s own perception | mathematics lessons as (14.6) (8.1) (13.3)

that the approach makes the exciting and engaging as

teaching more engaging and | possible and I find that

fun incorporating picture books 1s

a great way of achieving
this.”

4. Encouraged and inspired “A belief in the power of 58 11 47

by teacher’s own perception | children’s literature to (4.3) (7.4) 4.1)

that the approach helps provide a meaningful and

children to apply and make engaging context for

meaningful connections mathematical problem

between their mathematics solving.™

learning and their everyday

life

5. Encouraged and inspired “It would have helped me as a 33 4 31

by teacher’s own perception | child when I found maths too 2.7 2.7 2.7

that the approach makes abstract and needed

mathematics learning more scaffolding support to make

accessible to students the bridge.™

6. Encouraged and inspired “It allows students to think 3 0 3

by teacher’s own perception | mathematically and enhance (0.2) (0.0) (0.3)

that the approach supports their literacy skills at the

children’s language same time.”

development

7. Encouraged and inspired “To support students to 22 0 22

by teacher’s own perception | visually connect with (1.7 (0.0) (1.9)

that the approach helps concept.”

children to visualise

mathematical concepts

8. Encouraged and inspired “It can enhance the level of 34 5 29

by teacher’s own perception | mathematics understanding.™ (2.6) (3.4 (2.6)

that the approach can help to

develop children’s

mathematical understanding

and word problem-solving

skill

9. Encouraged and inspired “To give children another 5 1 4

by teacher’s own perception | way to remember maths 0.4) 0.7y 0.4)

that the approach can help
make mathematics learning
more memorable

facts.”




Theme 3: Knowledge of the Approach (22.4%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=2966/1130) (N=112/127) (N =854/1003)
fr fr fr
(%) (%) (%)
10. Encouraged and inspired | “I went to a Professional 215 18 197
by teacher training Learning [...] that gave some (16.7) (12.1) (17.4)
programme and/or other great examples of what
forms of professional literature we could use in our
development training maths lessons.”
11. Encouraged and inspired | “Knew of the text and how it 43 10 33
by teacher’s own awareness linked to the concept.” (3.3) (6.7) (2.9)
of story picture books that
are appropriate for
mathematics teaching
12. Encouraged and inspired | “Knowing how to use books 30 0 30
by teacher’s own in maths” (2.3) (0.0) (2.6)

awareness/knowledge of the
approach




Theme 4: Desire to Improve Teaching (10.6%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N =966/1130) (N=112/127) (N =3854/1003)
fr fr fr
(%0) (*0) (%0)
13. Encouraged and inspired | “I thought it was important to 60 12 48
by teacher’s own belief in the | encourage literacy in the (4.7) (8.1) (4.2)
value of cross-curricular maths and integrate the
teaching subjects.”
14. Encouraged and inspired | “Trying to find new ways to 19 1 18
by teacher’s own desire to try | teach concepts.” (1.5) (0.7) (1.6)
new methods of teaching
mathematics
15. Encouraged and inspired | “Been doing it for a long time 57 13 44
by teacher’s own belief that and know it's effective.” (4.4) (8.7) (3.9)
the approach is an effective
way to teach mathematics




Theme 5: Enabling Social Norms (5%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=966/1130) (N=112/127) (N =3854/1003)
f* fr f*
(%) (%) (%)
16. Encouraged and inspired | “Mentor teachers encourage 64 9 55
by school’s ethos and key to do so as students tend to (5.0) (6.0) (4.8)

stakeholders (e.g., school
leaders, mentors, colleagues
and parents)

me more captivated by
stories.”




Theme 6: Love of Stories (1.6%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=2966/1130) (N=112/127) (N=854/1003)
fr f* f*
(%) (%) (%)
17. Encouraged and inspired | “I love picture story books so 5 0 5
by teacher’s love of stories it’s natural for me to use (0.4) (0.0) (0.4)
them.”
18. Encouraged and inspired | “Students, in my experience, 11 1 10
by children’s love of stories love stories being read to (0.9) (0.7) (0.9)

them and therefore really get
involved in the learning.”

19. Encouraged and inspired | “It encourages and interest in 4 2 2
by the approach’s ability to books and reading” (0.3) (1.3) (0.2)
foster children’s love of
stories and reading

Total 1284 149 1135
(100) (100) (100)

* f 1s here taken to refer to the number of teachers who mentioned a particular belief. Beliefs repeated by the same teacher
were counted only once. Participants were able to state more than one perceived enabler, explaining why the total number of
f (N=1284) exceeded the total number of teachers who responded to this survey question (N=966).
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Theory of Planned Behaviour (TPB)

Attitude toward the behaviour
is a personal evaluation of the Attitude
behaviour in question and this

can be favourable or toward the |
unfavourable behavior
Perceived Pedagogical Benefits,
Desired to Improve Teaching,
Love of Stories

Subjective norm is when a
person®s beliefs|ar
perceived social pressures to

perform or not to perform a

behaviour

Enabling Social Norms

i nfl u
Subjective
norm

Behavior

Perceived behavioural control is

when a person®s be\l
influenced by factors, such as

time, money, assistance from

other people that either assist or

hinder behaviour

Availability of Resources,

Knowledge of the Approach

Perceived
behavioural
control



ENABLERS

Table 4
Comparison of the Enablers themes across the six™ countries (N=1859)
Themes Average England Taiwan Australia | Ireland Malta Indonesia
(N=1859) | (N=1130) (N=287) (N=176) | (N=154) (N=34) (N=78)
ISTs =536 ISTs =127 ISTs =190 ISTs = 94 ISTs =51 ISTs =23 ISTs =51
(28.8%) (11.2%) (66.2%) (53.4%) (33.1%) (67.6%) (65.4%)
PSTs=1323 | PSTs= 1,003 PSTs =97 PSTs=82 | PSTs=103 PSTs=11 PSTs=27
(71.2%) (88.8%) (33.8%) (46.6%) (66.9%) (32.4%) (34.6%)
Theme 1: Availability of 7.6% 33.6% 1.8% 3.2% 2.1% 0% 5.1%
Resources
Theme 2: Perceived 49.5% 26.9% 53.4% 57.4% 47.9% 62.6% 48.4%
Pedagogical Benefits
Theme 3: Knowledge of 6.9% 22.4% 1.8% 9.6% 0% 0% 7.8%
the Approach
Theme 4: Desire to 16.3% 10.6% 30.6% 10.9% 21.3% 9.4% 15.2%
Improve Teaching
Theme 5: Enabling 11.7% 5% 9.8% 7.1% 25.6% 6.3% 16.6%
Social Norms
Theme 6: Love of Stories 8.0% 1.6% 2.5% 11.7% 3.2% 21.9% 6.9%




Findingsc Barriers

W2 KI 0 ¢g2dzxf R LINBC
Integrating storytelling as part of your
mathematics teachingl Q

17 categories broadly grouped under
five themes



Table 5

Survey Responses Concerning Perceived Barriers for the Integration of Storytelling in Mathematics

Teaching
Theme 1: Lack of Pedagogical Knowledge and Confidence (52.3%)
Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=1102/1130) (N=126/127) (N=2976/1003)
f* f~ fr

(%) (%) (%)

1. Limited or lack of “Not knowing good examples 385 46 339

awareness of suitable story of texts to use for the different (23.0) (22.1) (23.2)

picture books for specific topics - not having a built-up

mathematical concepts or database.”

age groups

2. Limited or lack of “I do not have the specific 421 29 392

awareness / knowledge / understanding of how to (25.2) (13.9) (26.8)

experience / training in the effectively and seamlessly

approach integrate children’s literature

into my maths teaching.”

3. Perceived difficulty “Generally feartful of taking a 56 4 52

and/or fear in implementing | risk with something like (3.4) (1.9) (3.6)

the approach mathematics, that must be

taught so explicitly.”
4. Lack of experience and “Feeling that I lack confidence 12 0 12
confidence in teaching either | in teaching maths somewhat (0.7) (0.0) (0.8)

maths or/and English in
general

anyway.”’




Theme 2: Doubts about Outcome Expectancy (25.3%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=1102/1130) | (N=126/127) | (N=976/1003)
r* f* r*
(%) (%) (%)
5. Perceived unsuitability of | “I am unsure if this strategy 64 7 57
the approach for children of | would be as appropriate for (3.8) (3.4) (3.9)
certain age groups upper primary as it is for
lower primary. I need to know
more about this strategy.”
6. Perceived limitation of the | “Some young children 40 8 32
approach in catering for struggle significantly with 2.4 (3.8) (2.2)
different literacy ability [...] reading.”
levels and learning needs
7. Perceived incompatibility | “Teaching can be a bit *siloed’. 69 12 57
between storytelling and At times when teaching using a (4.1) (5.8) (3.9)
mathematics teaching book I felt a bit torn when
students would pick up
something they were interested
m [..] but I had prepared a
lesson on estimating and
counting plastic toys in a big
jar.”
8. Perceived incompatibility | “Different direction of school 184 13 171
between the approach and teaching.” (11.0) (6.3) (11.7)
the school’s adopted
mathematics teaching
scheme, textbook,
assessment approach, and
cthos
9. Doubt about the “Is 1t supporting the learning?” 26 2 24
effectiveness of the (1.6) (1.0) (1.6)
approach
10. Potential reduction/loss “The fear that children will 40 0 40
of mathematical focus when | drift  away from  the (2.4) (0.0) 2.7)

using the approach which
may cause children some
confusion and distraction

mathematical element of the
story and concentrate on
another aspect.”




Theme 3: Time Constraint (11.3%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=1102/1130) (N=126/127) (N=976/1003)
f* fr f*
(*0) (%) (%)
11. Limited or lack of time “Did not have the time to 75 11 64
(unspecified) search for literature that (4.5) (5.3) (4.4)
matched the topics.”
12. Limited or lack of time “Time looking for good 18 9 9
to search for suitable storybooks with a (1.1) (4.3) (0.6)
mathematical story picture mathematical connection.”
books
13. Curriculum pressure “So much content to cover - 41 12 29
often little time to reinforce (2.5) (5.8) (2.0)
concepts in an overarching
manner; often little time to
give contextual problem-
solving opportunities for
reinforcing mathematical
concepts.”
14. Limited or lack of time “The time it takes to 30 13 17
to plan for lessons using this | meaningfully plan lessons or (1.8) (6.3) (1.2)
approach units around the key
1deas/messages 1n a text can
be a limitation.”
15. Limited or lack of time “If time was running short in a 25 7 18
to read a story during the lesson the stories would be cut (1.5) (3.4) (1.2)

lesson

out.”




Theme 4: Resource Constraint (9%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=1102/1130) (N=126/127) (N=2976/1003)
= fr fr
(%) (%) (%e)
16. Limited or lack of “I struggle to find books in my 151 30 121
suitable story picture books school that were available for (9.0) (14.4) (8.3)

for mathematics teaching at
school

the topics I was teaching e.g.
two-digit addition and time.”




Theme 5: Inhibiting Social Norms (2%)

Categories Examples of statement Total In-service Pre-service
teachers teachers
(ISTs) (PSTs)
(N=1102/1130) (N=126/127) (N=2976/1003)
fr fr fr
€0 (%) (o)
17. Perceived unwillingness | “In my own classroom, I 34 5 29
of key stakeholders (e.g. would feel very comfortable (2.0) (2.4) (2.0)
school leaders, mentors, incorporating children’s
parents) for this approach to | literature in my Maths
be trialled teaching. I find being out on

teaching placement though is
very limiting if the teacher
[mentor] isn’t willing and
open to change and trial in the
classroom. Totally inflexible
teacher not willing to allow
me to try anything outside her
teaching repertoire.”

Total 1671 208 1463
(100) (100) (100)

* f 1s here taken to refer to the number of teachers who mentioned a particular belief. Beliefs repeated by the same teacher
were counted only once. Participants were able to state more than one perceived barrier, explaining why the total number of

f (N=1671) exceeded the total number of teachers who responded to this survey question (N=1102).



Barriers adramedby! 21 §1go0)a
Theory of Planned Behaviour (TPB)

Attitude toward the behaviour

is a personal evaluation of the

behaviour in question and this Attitude

can be favourable or toweard the ’

unfavourable 3
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Doubts about Outcome
Expectancy

Subjective norm is when a
person®s beliefs [ar
perceived social pressures to

perform or not to perform a

behaviour

Inhibiting Social Norms

Subjective
norm

Behavior

Perceived behavioural control is

when a person®s béel
influenced by factors, such as

time, money, assistance from

other people that either assist or

hinder behaviour

Lack of Pedagogical Knowledge

and Confidence, Time

Constraint, Resource

Constraint

Perceived
behavioural
control



BARRIERS

Table 6
Comparison of the Barriers themes across the six* countries (N=1859)
Themes Average England Taiwan | Australia | Ireland Malta Indonesia
(N=1859) | (N=1130) (N=287) (N=176) | (N=154) (N=34) (N=78)
ISTs = 536 ISTs =127 ISTs =190 ISTs = 94 ISTs =51 ISTs =23 ISTs =51
(28.8%) (11.2%) (66.2%) (53.4%) (33.1%) (67.6%) (65.4%)
PSTs=1323 | PSTs=1,003 PSTs =97 PSTs=82 | PSTs=103 PSTs=11 PSTs=27
(71.2%) (88.8%) (33.8%) (46.6%) (66.9%) (32.4%) (34.6%)
Theme 1: Lack of 35.0% 52.3% 22.8% 48.5% 23.4% 21.7% 41.5%
Pedagogical Knowledge
and Confidence
Theme 2: Doubts about 13.3% 25.3% 9.5% 4% 14.4% 12.9% 13.5%
Outcome Expectancy
Theme 3: Time 30.9% 11.3% 53.1% 26.5% 23.4% 45.7% 25.4%
Constraint
Theme 4: Resource 16.6% 9% 13.2% 15% 37.8% 15.2% 9.3%
Constraint
Theme 5: Inhibiting 4.2% 2% 1.3% 6% 1.2% 4.3% 10.4%
Social Norms




Conclusion

The emerging -belief structure® as
5(+1) countries is stable and consistent.

Al zen®s (1991) TPB provides a usef
our findings.

The study®s findings highlight the
training in ensuringthat both in- and pre-service teachers have the
necessary pedagogical knowledge, experience and confidence in using
mathematical storytelling to enrich their mathematics teaching.

Limitation

In the context of this England paper, irservice teachers were
outnumbered by pre-service teachers. Thus, the overall findings are quite
skewed towards pre service teachers.



Further Research Directions

Not age specific (2023-2025)
Exploring gender representations in mathematical story picture books

Early Years (2023-2027)

In collaboration with Campaign for Learning, we successfully secured approx. £200,000
(from the Charity of Sir Richard Whittington) to conduct a 4-year project to train parents of
pre-school children in disadvantaged areas in London to engage in family mathematical
storytelling and to explore its impactonc h i | dusesohnitathematical language at home.

Primary

A 2019-2021: As part of my University of R e a d i Regeéarsh Fellowship project, | explore
extent to which mathematical storytelling by children can help foster their conceptual
understanding of mathematical concepts.

A 2022-2024: Funded by the British Academy / the Leverhulme Trust, this on-going project
explores the extent to which mathematical storytelling by children can help foster their
mathematical talk at school.

Secondary (n/a)

In collaboration with Cambridge and DCU colleague, we are successfully shortlisted for the
final stage of the Leverhulme grant application (approx. £180,000) to explore the impact of
the approach on secondary school students (both increasing learning attainment and
reducing maths anxiety).



Impact - Generating Activities



Dissemination of Findingg Social Media
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icsiis taught and learned globally - one imaginative story at a time;
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Edit profile

MathsThroughStories.org

@MathsStories

Non-profit research-based initiative,
encouraging teachers and parents globally to
use storytelling in mathematics teaching.

© United Kingdom (§’
Joined November 2015

1 Following 6,092 Followers

< Maths Throug... 7~ Q

Maths Through Stories

1K likes - 1.1K followers

mathsthroughstories - —

55 220 1
Posts Followers Following

MathsThroughStories.org

Non-profit research-based initiative, encouraging
teachers and parents globally to use storytelling in
mathematics teaching.

mathsthroughstories.org/



Dissemination of Findingg Blog Posts

Wrote blog posts and articles for naatademic audiences on national
platforms €.g, the National Centre for Excellence in the Teaching of
Mathematics [NCETM] website, TES, etc.)

tes essential weekly intelligence for the education professional

NCETM

‘.u}) {‘\E

i . Canwe nurture creativity Y
Tipy soit naturally thrives? \\\ “ J

VSINAYINE el £ e S /\\Q

STORYBOOKS TO

ENGAGE CHILDREN

Mini ‘stories’ can be an effective way to reveal
mathematical structure and are a common feature in

some of the best maths textbooks
1 your maths teaching 1

How picture books help maths teaching

Picture books are rarely used to teach maths beyond the early years -
but here schools are missing a trick, argues Natthapoj Vincent
Trakulphadetkrai. Maths-based stories help pupils to apply numerical
concepts to real-life situations — and they also have the added benefit of
making lessons fun



Dissemination of Findingg Workshops

TrainiAng oved,100 in and preservice teachers in the UK and internationally
6SPIDE |G GKS ! YAOGSNERAGE 2F /I YON
Un|verS|ty the City Unlver3|ty of New York Norweglan Umvers@crdnc&




Dissemination of Findings CurriculumbDevelopers

In2019, | was invited to meet with
School of STEM Education, representatives
Innovation and Global
Studies

& National Council for Curriculum
s (257 and Assessment (NCCA) in Dublin
O iy including Dr. Jacqueline Fallon
ottt (Director of Curriculum and

Assessment, NCCA) and other
NCCA representatives in charge

of developing ITr
primary mathematics curriculum
to be rolled out in 2022.
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(Dr. Fallon had previously read
one of my research articles
reporting key perceived barriers
to and enablers for the
integration of story picture books
in mathematics teaching as
reported by Irish primary
teachers.)




Dissemination of Findings Policy Makers

Presented my research at Westminster to
representatives of the Department for Education, the
All- Party Parliamentary Group for Education, the
Education Select Committee, the Parliamentary Office
of Science and Technology, and the House of Common
Library.

The event was kindly hosted by Matt Rodda, MP for
Reading East.




MathsThroughStories.org

A A non-profit research-based initiative

A Provides a wide range of free on-line resources for
teachers and parents

A Since its launch in 2017, the website has now been
viewed over 1,580,000 times by around 430,000
teachers and parents from more than 220 countries.

ABOUT US RESOURCES COMPEI

RECOMMENDATIONS
BLOG

NEWSLETTER

BOOK REVIEWS
LESSON IDEAS
VIDEOS

CREATE YOUR OWN >
MATHEMATICAL STORIES

ma fics is taught and learned globally - one mathematical story at

‘HOW TO' BOOKS

RESEARCH ARTICLES

PRACTITIONER-ORIENTED
ARTICLES




¢CKS 22NI RQA [ | NBS
Recommendations for Mathematical Stories

Currently, there are over that can be used to teach
stories on our database of mathematical concepts for learners
recommendations from aged 3 to 18
NUMBERS

(Counting and Place Value)

NUMBER N one-70-0mE SR GOUNTING FORWARDS
= l 70 AND BAGKWARDS
REGOGNITION JOORRESPONDENCE N 7ROM 10/20

6OUNTING FORWARDS SRIP
70 AND BAGKWARDS

FROM 900 GCOVNTING VUMBERS




Book Reviews

Read our reviews of mathematical stories
by simply clicking on any of
the cover images below.

If you are a publisher or an independent author

and would like your mathematical story reviewed by us,

click here for more details.
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Shared

by
Teachers

CockatooqEYFS)
http://www .mathsthroughstorie®rg/uploadsh/ 7/ 2/5/ 5725305

5/lesson plan- hannah rodrigues cockatoos revisedpdf

TheShoppingBasket(KQ)
http://www .mathsthroughstorie®rg/uploadsh/ 7/ 2/5/ 5725305
5/lesson plan- jean knapp- the shopping baskefl.pdf

TheDoorbellRang(LowerK2)
https://www .mathsthroughstorie®rg/uploadshb/ 7/2/5/572530
55lesson plan- edward fitzgerald- the doorbell rangl.pdf

Fractionsin Disguisg(UpperK)
http ://www .mathsthroughstorie®rg/uploadshb/ 7/ 2/ 5/ 5725305
5llesson plan- bonnie mcclure- fractions in disguispdf

SirCumferenceandthe Dragonof Pi(UpperK)
https://www .mathsthroughstorie®rg/uploadsh/ 7/ 2/5/572530
55/lesson_plan- rebecca turvill-

sir_cumference and the dragon of Pipdf

TheSneetchegKS3)
https://www .mathsthroughstorie®rg/uploadshb/ 7/2/5/572530
55lesson plan- oliver pinel- the sneetchesl.pdf



http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_hannah_rodrigues_-_cockatoos__revised_.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_hannah_rodrigues_-_cockatoos__revised_.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_jean_knapp_-_the_shopping_basket_1.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_jean_knapp_-_the_shopping_basket_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_edward_fitzgerald_-_the_doorbell_rang_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_edward_fitzgerald_-_the_doorbell_rang_1.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_bonnie_mcclure_-_fractions_in_disguise.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_bonnie_mcclure_-_fractions_in_disguise.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_oliver_pinel_-_the_sneetches_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_oliver_pinel_-_the_sneetches_1.pdf

Case Study Videos

P »l o) 257/518

MathsThroughStories.org — Teach measurement using 'Holes’ by Louis Sachar

https://www.youtube.com/watch?v=7awyV0OLzReqg&t



https://www.youtube.com/watch?v=7awyV0LzReg&t

Examples of (Emerging) Impact



