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 Mandate to research sustainable ways forward 
to „crisis‟ in numeracy education & 
simultaneously improve teaching and learning 
in local schools 

 Intervention projects:  
 teacher development communities of practice 

 after school Maths Clubs  

 Family Maths events (parent / community 
engagement) 

 STEAM-ing Ahead Camps  

 district support (beyond EC)  

 aftercare centre partnerships  

 

SARCHI Chair – SANCP (2011-2020) 



• A hub of mathematical activity, passion and innovation 

• Engaging, serving and strengthening four key interconnected 

communities of practice 



Framing concept of MP  
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Kilpatrick, J., Swafford, J., & Findell, B. (2001). Adding It 

Up: Helping Children Learn Mathematics. Washington DC: 

National Academy Press. 

Conceptual Understanding: 

Comprehending mathematical 

concepts, operations, and 

relations - knowing what 

mathematical symbols, 

diagrams, & procedures mean 

Procedural Fluency: Carrying 

out mathematical procedures, 

such as adding, subtracting, 

multiplying, & dividing 

numbers flexibly, accurately, 

efficiently, & appropriately 

Strategic Competence: Being 

able to formulate problems 

mathematically & to devise 

strategies for solving them 

using concepts and procedures 

appropriately 

Adaptive Reasoning: Using 

logic to explain and justify a 

solution to a problem or to 

extend from something known 

to something not yet known 

Productive Disposition: 

Seeing mathematics as 

sensible, useful, & doable - if 

you work at it - and being 

willing to do the work 

  



 Numeracy Handbook for Foundation Phase Teachers: 
Grades R-3 (DBE, 2012, p11), which writes: 

  Being mathematically proficient (numerate) means: 

 Understanding what you are doing (conceptual 
understanding); 

 Being able to apply what you have learnt (strategic 
competence); 

 Being able to reason about what you have done 
(adaptive reasoning); 

 Recognising that you need to engage (productive 
disposition) with a problem in order to solve it; and of 
course 

 Being able to calculate/compute (procedural fluency) 
with confidence (emphasis in original). 

 

Coheres with CAPS 



 Crisis in mathematics education widely 

acknowledged (TIMSS & SACMEQ performance 

(despite relative wealth & investment) 

 DBE: ANA assessments (2011-2014): 

  Gr 4 ave 35%; Gr 9 ave 13% - must redress gaps 

  Range of complex intersecting issues including 

poverty, language, teacher knowledge etc. 

 Unexplored aspect – learning dispositions  

 

South African context of primary math ed 



 Verwoerd quote – Maths not for all 

 Education under apartheid was about control - denied all 
learners agency 

 Learner dispositions display more teacher dependence 
and „helplessness‟  

 Fleisch‟s (2008) - Primary Education in Crisis - while the 
quantum of poverty in SA is experienced in other 
countries, the dependency of the poor and their 
profound disempowerment is greater  

 Carnoy et al. (2011) acceptance of low performance levels 
and own teacher knowledge as the norm. 

 BUT Math Ed for 21st C demands learner agency, critical, 
creative thinking, and productive learning dispositions 

 

Apartheid legacy 



Growth mindset: Research evidence strong  

 



Mason – resist 

the temptation 

to make maths 

easy – keep it 

challenging and 

help learners 

rise to the 

challenge 

Children must learn to enjoy a challenge 

– embrace mistakes as learning 

opportunities 



Belief in growth mindset – increases 

learning 

 How one encourages learners to 

learn and how one praises their 

work and effort becomes as 

important as the mathematical 

content we teach 

 Belief that effort matters builds 

confidence because provides 

agency 

 PhD student repeating Dweck 

experiments locally 

 http://www.ru.ac.za/sanc/teacherdeve

lopment/earlynumberfungrader2016-

2017/enfsession1/ 



 In academic terms - Much theoretical work 

still to be done 

 Literature speaks simultaneously of „ways of 

being a learner‟ & learning dispositions 

My focus on dispositions vs identities is 

pragmatic – link to Kilpatrick et al.‟s and 

curriculum docs 

 Enables speaking back to teachers 

Identity - dispositions 



Indicators of a productive disposition? 

Kilpatrick et al.’s (2001)  
indicators of a productive 

disposition 

 Tendency to see sense in 

maths 

 Perceive it as both useful 

and worthwhile 

 Believe steady effort pays 

off 

 See oneself as effective and 

doer of maths (not in C&C) 

 

Carr & Claxton’s (2002)  

3 dimensions of disposition 

 Playfulness - Links to 

„resourcefulness‟ – 

conceptual/explorative 

understanding 

 Resilience – links to steady 

effort 

 Reciprocity – willingness to 

engage with others (not in K 

et al.) 

 



 2 sources of data by way of convincing that 

learning dispositions matter 

Data presented here from:  

 1208 learner questionnaires 

 Anecdotes of learner participation in math club 

sessions I ran with Gr 4 learners 

Published articles on learning dispositions 

(available on www.ru.ac.za/sanc/) 

 

 

SANCP Research & Devp (2011-present) 





Dispositional Data: Gr3 & 4s 2012 

SAM IS … 
A PRODUCTIVE DISPOSITION is: 

• See sense in maths 

• See it useful & worthwhile 

• Believe steady effort pays off 

• See oneself as effective learner and doer of 

maths 



Other findings: 

Maths is: 

 Most common category  - 

sums – 31% 

 Least common category – 

thinking/solving problems/ 

working it out – 1% 

What do you do if don‟t 
know an answer? 

 Most common category – ask 

the teacher 33% 

 Opt out – 6% 

 Think/figure it out – 15% 

 I try – 2% 

 

 



Disposition anecdote 

In this grid, each shape stands for a number. 

  

The numbers shown are the totals of the line 

of four numbers in the row or column. 

 

Say what number each shape stands for. 

 

  

       

        

  



Transcript 

63 secs later 

34 secs later 



• the obstacle was not maths content - had 

all the necessary skills to solve it.  

• The problem - “helpless disposition”.  

• Not an „individual‟ problem but with 

promoted „ritual‟ behaviour in many SA 

classes. This ritual behaviour consists of 

blindly following rules, mainly for the sake 

of pleasing others – particularly the teacher.  

 

Nandi‟s problem or are we promoting 

compliance and teacher dependence? 



 Productive learning dispositions can be 

taught and nurtured 

Our research shows quite major shifts over 

a relatively short period of time when 

explicit attention is paid to developing 

productive learning dispositions 

 

Can we change this? 







Next share experiences of learners 

demonstrating appetite for increased self- 

motivation 

Because: 

 this is an untapped resource of learner 
appetite for  consistent challenging academic 
work – and should be recognised (challenges 
deficit rhetoric that assumes „laziness‟ „won‟t 
manage challenge independently‟ – results in 
lack of progression & continued concrete 
calculation in senior primary) 

 must identify systemic challenges that work 
against opportunities for learners to engage 
with such work voluntarily & independently  

 

 



Voluntary learner intervention projects 

After school clubs (7-11 yr) & 

STEAM-ing ahead camp 

Family math events 

Homework drive 

(tailored independent 

activities) (7-11 yr) 



SANCP clubs 

 Working with 15 schools broader Grahamstown area 
in EC 

 Clubs designed as voluntary, informal, extra 
curricula spaces 

 10-15 learners 

 Contrasts formal classroom environment and norms 
(e.g. mistakes are great, write how you like, where 
you like and with whatever colour you like, share 
your ideas, decide your pace on take home books) 

 Love of clubs almost 100% attendance (and more 
wanting to participate) – contrasts low school 
attendance 

 Teacher feedback on learner shifting dispositions 

 



 PhD study 

(Stott, 2014) 

 

 

 

 

Ongoing learner 

performance data 

Club data 



A quote from our end term external evaluation report about 

our clubs and family maths events:  

  

The maths clubs and the family events have produced a 

wonderful model of promoting maths in disadvantaged 

communities. What was previously seen as too difficult 

and too demanding (on the part of learners, families 

and NGO staff) has become easy and fun. It would be 

wonderful to get funding from other sources for this to 

become a national programme supported and introduced 

into small organisations across the country.  



Club resources 

GO TO: http://www.ru.ac.za/sanc/mathsclubs/clubresources/ 

Click on the images or blue 

links to access the resources 



Club PfP programme 

GO TO: http://www.ru.ac.za/sanc/mathsclubs/pushingforprogressionprogramme/ 

Click on the blue links 

to access the resources 



Club photographs 



Pilot: Club sharing space 

GO TO: https://mathsclubs.slack.com/ 

Currently in PILOT phase with SANC project, Olico and Kelello 

Idea: a sharing space for all club facilitators to share club activities that have 

been tried, adapted, you are excited about or need help with.  



Club learner: STEAM-ing ahead camp model 

GO TO: http://www.ru.ac.za/sanc/numeracybuzz/steamcamps/ 

• Camp model 

• Funding template 

• Certificates 

• Programme 

• etc 

--------------

Ce r t i f i c a t e o f  p a r t i c ip a t io n

GRAHAMSTOWN

12th – 15th MAY 2016

Dr. Debbie Stott

STEAM Camp Coordinator

South African Numeracy 

Chair Project

Leader name 
Centre

participated in the

--------------

Ce r t i f i c a t e o f  c o m p l e t i o n

GRAHAMSTOWN

MAY 2016

Dr. Debbie Stott

STEAM Camp Coordinator

South African Numeracy 

Chair Project

Learner name 
Centre

has completed the



STEAM-ing ahead camp photographs 



Family Maths Events 
GO TO: 
http://www.ru.ac.za/sanc/numeracybuzz/familymathsevents/familymathseventsresources/ 

• “How to” booklet 

• Activity resources 

• Supporting documents 

• Other resource 



Family maths 

photographs 



Take home books 

Responded to:  

 „4 sums a day‟ – inspected books – all marked 

 Need to increase learner written math activity 

 

Pilot club – tailored books for learner level: fluency, 
steady effort, enabling independence and own pace  

 Suggested page a day so 5 by next session  

 BUT half finished their books (48 pages completed in 
a week) 

 So introduced „homework‟ drive to all Grade 3 & 4 
teachers in our partner schools 



Tailored independent activity resources 

GO TO: http://www.ru.ac.za/sanc/homeworkdrive/ 

and 

http://www.ru.ac.za/sanc/resources/numeracyproducts/ 

Click on the blue links 

to access the resources 



Grocotts “Maths is Fun” supplements 

GO TO: http://www.ru.ac.za/sanc/resources/grocottssupplement/ 

Click on the blue links 

to access the resources 



TIA photographs 



Keep up to date with all our resources 

via our Facebook page 

GO TO: https://www.facebook.com/RUSANC 

Search with these hashtags: 

#MathsClubs      #FamilyMaths  

#PushingForProgression     #SANCSTEAMCamp 

#OST       #HomeworkDrive 

#welovemaths     #SANCNICLE   

#SANCENF  



Teacher uptake and feedback 

Range of positive comments  

 100% uptake by teachers 

 Several commented that learners did way 

more than a page a day and asked for more 

 Several commented how learners love the 

books 

We noted – learner ownership of the 

resource  



Examples teacher feedback: 

 They loved the homework book but did not want to only 
complete the given pages. Therefore I have allowed 
those to complete as many pages as they want to. 

 

 Learners enjoyed homework activities as a result they 
were asking for more activities. 

  

 Learners were excited and some completed the books on 
their own before they were told to.  

 

 And learners feel so proud that nobody is helping at 
home- homeworks it improves their confidence 

 



Some questions to ponder: 

What forms of participation do I promote in 
my mathematics classroom? 

What learning dispositions do I promote 
among my learners? 

How do I praise and encourage my learners? 

How would my learners respond to: 

Maths is… 

 Sam is…. 

What do I do when I don‟t know an answer?  



Growth mindset irt math learning Jo 

Boaler TED talk and YouTube clips 

 



 

Thank you 
m.graven@ru.ac.za 

d.stott@ru.ac.za 

www.ru.ac.za/sanc/ 
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