People are afraid of looking incompetent:

How can we stop fear of mathematics from holding us back?

Introduction

 Half of the working-age population - 17 million adults in England -
have numeracy skills equivalent to primary school mathematics.
(Skills for Life Survey, 2012)

« Current strategies tend to focus on cognitive factors of teaching,
addressing only a part of this issue

* Need to address emotional factors known to affect maths learning
(Beilock & Maloney, 2015).

« There is a lack of progress in mathematics achievement in FE,
together with anxiety and avoidance in mathematics learners

« Extent and impact of mathematics anxiety needs recognition by
mathematics teachers, and strategies are required for addressing
fear of mathematics
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Background

In 2010 Johnston-Wilder and Lee defined the term ‘mathematical
resilience’ as a framework to counteract emotional barriers:
mathematics anxiety and mathematics helplessness.

In 2020 Johnston-Wilder at al. introduced o ——
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the Toolkit which combines four tools
addressing those emotional barriers.

The Toolkit builds on the construct
of Mathematical Resilience including
« Personal value

* Inclusion and support

« Struggle and effort

* Growth mindset

Inclusion

Research Questions
Explore effectiveness and accessibility of the Toolkit for:

* increasing confidence in learning mathematics
* reducing mathematics anxiety for the participants

Examine the impact of psychological safety in mathematics teaching
on participants’ attitudes to learning mathematics

Study
* This is a small-scale action research study undertaken with a group
of 8 pre-GCSE mature students in FE college in London

Toolkit

The Growth Zone
Model

The Ladder Model
(Johnston-Wilder,

(Dweck, 2006) 2020)
Relaxation e | ?{J’gm The Hand Model of
Response E T HLLE  the brain

C gk -

Rt (Benson, 2000) 2 é’\\hjf‘ ;: ‘f (Siegel, 2010)

Belief in Mathematical Need for
Growth - Resilience Effort
\ )

e How
people
learn,

o fear factor
and the
Toolkit

Good and - Testin
Students’ Introducing : g
stories bad the Anxiety and
experience approach Resilience

overcoming
maths fear

Confidence Comparison Anxiety Comparison
(Betz) (Betz)

Oct-21 ' 2B RN ] ] Oct-21

B Jan-22 : i i B Jan-22

Oct-21 Mean ) Oct-21 Mean
Jan-22 Mean ; Jan-22 Mean

Training
participants
to use the
Toolkit

Collecting

Resilience and qualitative
Anxiety feedback,
guantitative interviews,
Assessment 1 field notes

Resilience and
Anxiety
guantitative
Assessment 2

Integrating
Psychological
safety into
teaching

Data Collection

* Initial and final quantitative survey

« Field notes

* Appreciative inquiry interviews
 Participant’s feedback survey
 Participants’ final assessments

Data analysed

« Confidence and anxiety scores

« Thematic analysis with a main
theme and 4 subthemes
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“I was scared and ashamed of not getting
maths, | always pretended doing OK and
avoided contact with the teacher to escape
from exposing my ignorance. It was a relief
when my teacher started talking about
maths anxiety, | discovered | am not alone
and it took the pressure off” (Mathilde)

“When | am stuck doing MathsWatch at home,
| can ask myself - what zone | am in, and when
| am in the RED, | know that | am stressed, |
need to relax, do something else and then
come back to my task. | often can do my tasks
very well after that as | start thinking clearly”
(Janice)

Findings summary
Qualitative

« All participants reported that they would recommend the
Resilience Toolkit to anyone struggling with mathematics

« 6 out of 8 participants agreed that talking about emotions had
positive impact on developing self-safeguarding from harm in

mathematics learning

« All participants reported they gained independence in managing
anxiety when working with mathematical problems

Quantitative

» Small sample does not allow for generalisation,
« Does not provide information on individual variability, extraneous and

confounding variables

« Further evidence from similar larger studies is necessary to explore
the trends in confidence and anxiety scores

Conclusion

* Mathematics resilience approach can provide adult learners with
support and strategies needed to overcome affective barriers to

learning mathematics.

« The Toolkit was easy to integrate into a normal classroom teaching.

« When learners’ psychological safety is in the focus of teaching,
class can develop effective communication leading to greater
learner autonomy and agency for learning.
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