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Abstract

In this paper we share the challenges we encountered while gathering data on young
learner mathematical dispositions in the form of written responses to orally administered
questionnaires in a context of poor literacy and proficiency in the language of learning
and teaching. Drawing on data we gathered from questionnaires with 1208 Grade 3 and 4
learners across twelve schools in the Eastern Cape South Africa we explore what is visible
in learner responses and raise issues of concern in relation to aspects of learner dispositions
not visible through questionnaires. Differences in literacy levels and competence in the
language of instruction affects learner responses in ways that make it difficult to interpret
whether differences across schools are as a result of differing mathematical dispositions
or rather due to differences in literacy and articulation levels. We open up for discussion
both what is gained from the data gathered and explore the challenges of gathering richer
data across large numbers of learners with low levels of articulation and literacy.
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Zkoumani omezeni a moznosti vyzkumu
matematickych schopnosti u Zaka s nizkou
urovni gramotnosti
Abstrakt

V ¢lanku jsou predstaveny vyzvy, kterym musime celit, kdyz sbirame data o matematic-
kych schopnostech mladsich zakt s nizkou drovni gramotnosti a zbéhlosti v jazyce, v némz
probihéd vyucovani, formou pisemnych odpovédi na ustné zadédvané dotazniky. Data byla
ziskana od 1208 zaka tretich a ¢tvrtych ro¢nika z dvanacti skol na vychodé Jihoafrické
republiky. Na jejich zékladé je zkoumano, co je mozné z zakovskych odpovédi odhalit,
a jsou otevirany otazky, které jsou zajimavé ve vztahu k tém schopnostem zaki, které
z dotaznikl nejsou primo patrné. Rozdily v tirovni gramotnosti zakid a jejich zbéhlosti ve
vyucovacim jazyku ovliviiuji jejich odpovédi a znesnadriuji rozhodovani, zda rozdily mezi
skolami jsou vysledkem rtiznych matematickych schopnosti nebo spise disledkem rozdilt
v gramotnosti a trovni vyjadrovani. Diskuse se zaméruje na to, co lze odvodit ze ziskanych
dat, a soucasné jsou zkoumany vyzvy, které prinasi nutnost ziskat mnozstvi dat od velkého
poctu zakd s nizkou trovni vyjadfovani a gramotnosti.

Klic¢ova slova: schopnost, sklon k produktivni ¢innosti, postoj k matematice.
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1 INTRODUCTION

South Africa’s mathematics education is widely acknowledged as a cause for con-
cern and more recently attention is shifting towards acknowledging and addressing
the ‘crisis’ in the primary stages of schooling (e.g. Fleisch, 2008). A wide range
of research (Bloch, 2009; Fleisch, 2008; Carnoy & Arends, 2012) highlights several
factors influencing learner performance, including: social disadvantage; language is-
sues, teachers’ subject knowledge and opportunity to learn. Largely absent in this
research is attention given to the nature of South African students learning dispo-
sitions as a factor impacting on our comparatively poor performance even with our
African neighbours with less wealth (Graven, 2014). The following episode may illu-
minate why the notion of learning dispositions is so central to learners’ performance.

The excerpt has been taken from one of the first author’s after school mathe-
matics clubs. The mathematics clubs run in varied contexts, including, a range of
fee-paying and non-fee paying schools and an afternoon development centre. The
clubs have between 6 and 12 participating learners. The centre caters for learners
who require afternoon care, as their home situations do not enable this. The clubs
aim to provide an after school informal learning space where facilitators can engage
directly with learners and research in depth the nature of student numeracy learning
and evolving proficiency. A focus of the clubs is on developing learner sense-making
and shifting learner dispositions from passive learners to more engaging, confident
and actively participating learners (see Graven, 2011).

The learners, seven children aged 9-10 years were each given a sheet of paper
with the following activity on it (Fig. 1) and were asked to find the value of each of
the shapes.
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Fig. 1: Activity for children

Nandji, almost immediately noted (correctly) that the circle must be 5. Mellony
(as facilitator) checked with the other learners in the club and asked if they agreed
and whether they could say why the circle was 5. After this the learners were asked
to find the value of the club and the triangle.

Of note here is the extent to which Nandi initially resisted thinking about the
problem. Finding the circle was fine as she ‘saw the solution’ relatively quickly and
perhaps such an activity was more familiar. However finding the value of the other
shapes involved some calculation and carrying forward of her finding of the circle.
Nandi however repeatedly resists using her time to think and instead presses Mellony
(in short intervals of 36 seconds) to tell her what to do. Once she finally tries to
solve the problem by spending more than just a few seconds on it she excitedly
arrives at a solution (63 seconds).
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Tab. 1: Discussion with Nandi

What is said

What is done/Remarks

1 Mellony So how are you going to figure Nandi walks to a desk away
20:28 out the club and triangle? from the group to work on it.
2 Nandi and Nandi shows Mellony her answer of 3 for the triangle and
Mellony Mellony engages her in why it doesn’t work because the
21:16-21:42  column will then give a total of 16 not 26.
3 Nandi I don’t understand. Mumbles as she walks away
21:42 from Mellony.
4  Mellony It isn’t that you don’t A lot of children want
21:44 understand you need to keep ~ Mellony’s attention.
trying. ..
5 Nandi Teacher teacher — I don’t In a complaining, emphatic
22:18 understand! tone. Stands in front of
Mellony and looks confused.
6 Mellony No, it is not that you don’t
22:20 understand it is that you have
to think. You do understand,
because you found the circle.
But, it’s not so easy to find
the club, and the triangle, you
have to think. You have to
problem solve. So stop
thinking you don’t understand
and think.
Nandi Shoo* She turns her head away
22:32 seemingly unimpressed by the
instruction
Mellony You have to problem solve. So
22:33 stop thinking you don’t
understand and think.
22:33-23:35 Mellony works with other
learners individually. Nandi
sitting looking at her problem
solving sheet and doing some
counting with her fingers
against her cheek
Nandi Teacher, teacher, teacher, Nandi comes running from her
23:36 teacher. side of the table to show
Mellony what she has got.
She is very excited.
Nandi I found it. It is. .. Nandi gives her card to
23:38 Mellony and points to her
answer of 8 for the triangle.
Mellony Shh. Ahhhh! Very good!!! Nandi goes out of the
23:50 Now who told me they didn’t  camera’s sight but you can

understand? And all she had
to do was think.

hear her excitement.

*This is a widely used expression in South Africa suggesting discomfort or a difficulty. So
for example people may say ‘Shoo — it is hot today’ or ‘Shoo that was a difficult exam’.
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Quite clearly, the obstacle for Nandi in this episode was not the mathematical
content involved in the problem. She had all the necessary skills to solve it. The
problem lay somewhere else, somewhere that might be called a “helpless disposition”.
Importantly, we do not claim this to have been Nandi’s ‘individual’ problem. Rather,
we have observed such dependent ‘ritual’ behaviour (Sfard & Lavie, 2005; Heyd-
Metzuyanim, 2013) in many students in the South African context. This ritual
behaviour consists of blindly following rules, mainly for the sake of pleasing others
and not for the sake of thinking for oneself and coming up with mathematical truths.
Changing this behaviour is evident even from this short episode, where Mellony
simply had to insist on not providing the answer to Nandi for her to engage in a
more explorative type of participation. And yet, at a large scale, forms of learning
and instruction are much more difficult to change. It is this change in forms of
participation in mathematical learning that our South African Numeracy Chair
Project (SANCP), led by the first author, was after. More generally, this project
works with teachers, learners and parents in the broader Grahamstown area of the
Eastern Cape and includes a teacher development, parent involvement, and an after
school mathematics clubs program all aimed at improving learners’ mathematical
proficiency (MP).

MP is conceptualised in terms of Kilpatrick, Swafford and Findell’s (2001) five in-
terrelated strands, namely: conceptual understanding, procedural fluency, strategic
competence, adaptive reasoning and productive disposition. These strands are taken
to work together and are complexly intertwined. To supplement our assessments of
project learners’ evolving proficiency in the first four strands, drawing on instru-
ments adapted from (Askew et al., 1997) and (Wright, Martland & Stafford, 2000),
we developed an instrument to gather data on learner mathematical dispositions
(see Graven, 2012). A mathematically productive learning disposition according to
Kilpatrick, Swafford and Findell (2001: p. 131):

refers to the tendency to see sense in mathematics, to perceive it as both
useful and worthwhile, to believe that steady effort in learning mathe-
matics pays off, and to see oneself as an effective learner and doer of
mathematics. If students are to develop conceptual understanding, pro-
cedural fluency, strategic competence, and adaptive reasoning abilities,
they must believe that mathematics is understandable, not arbitrary;
that with diligent effort, it can be learned and used; and that they are
capable of figuring it out.

Recent work of Gresalfi and Cobb (2006) and Gresalfi (2009) highlights the
importance of researching mathematical learning dispositions. Thus Gresalfi (2009:
p. 329) drawing on her earlier work with Cobb writes that:

learning is a process of developing dispositions; that is, ways of being
in the world that involve ideas about, perspectives on, and engagement
with information that can be seen both in moments of interaction and
in more enduring patterns over time (Gresalfi & Cobb, 2006).

It is beyond the scope of this paper to conduct a thorough literature review
of the emerging field of literature on learning dispositions. However it is useful to
note similarities and differences between Kilpatrick et al.’s (2001) definition which
emerges within research in mathematics education and that of Carr and Claxton
(e.g. Carr & Claxton, 2002; Claxton & Carr, 2004) whose research emerges from
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the early childhood learning context and is not numeracy or mathematics specific.
Carr and Claxton (2002: p. 10), drawing on Katz’s (1988) notion of dispositions as
habits of mind, note that the term disposition “is necessarily imprecise, it points very
usefully at a domain of human attributes that are clearly different from ‘knowledge,

skill and understanding’”.

Arguing that ‘not all dispositions are equally relevant to learning power’ (p. 12),
Carr and Claxton (2002) foreground three key learning dispositions, namely: play-
fulness (experimentation), resilience and reciprocity. The importance of developing
resilience in learning dispositions of young learners can be related to the notion of
steady effort although with the added caveat that steady effort continues even in
the face of difficulties. The arguments of these authors on dispositions link with
Kilpatrick et al.’s (2001) notion of habitual behaviours and similarly argue that dis-
positions should be a focus of both practitioners and researchers as a component
of learning. In the context of South African numeracy education this is especially
important because widespread research points to a crisis in early learning of number
where the majority of learners fail to progress beyond inefficient one to one count-
ing largely due to an absence of sense-making and exploring connections in lessons
(Hoadley, 2012; Venkat & Naidoo, 2012). Research questions we thus ask in relation
to our research into learners’ mathematical proficiency levels and possible shifts over
time are:

e What is the nature of Grade 3 and 4 learners’ mathematical dispositions in the
schools that we work with and in the after school mathematics clubs that we
run?

e How might these dispositions evolve over time (if at all)?

e How might these dispositions be accessed across a large number of learners?

While we gather in depth case study research on learner evolving dispositions
in our project clubs through a combination of methods, including observation and
interviews, the focus of this paper is on our attempts to gather data from a large
number of year 3—4 learners in orally administered but written response question-
naire form. As insightful as our qualitative analysis has been (see Hewana & Graven,
2014; Ndongeni, 2014), since this analysis is based on a limited number of case
studies with only a few learners it does not provide us with a general view of learn-
ers dispositions towards mathematics across our schools (and especially not with a
means to assess change in these dispositions that could be attributed to our inter-
ventional program). Therefore, we needed a tool that would enable us to efficiently
collect data about learners’ dispositions across all of the schools with which we were
working (totalling more than 1000 learners).

Though tools for assessing attitudes towards mathematics and beliefs about the
subject have been around for a long time (e.g. Aiken, 1974; Fennema & Sherman,
1976), these tools were not sufficient for our work for two main reasons. Firstly
they were constructed around mainly individual constructs (such as ‘attitudes’ or
‘self-concept’) that neglected the social dimension of dispositions and the cultural
context in which they are formed. Secondly their Likert-scale style did not fit our
population of learners who, we suspected, would not be able to reliably respond to
propositions as those used in these questionnaires. We therefore set out to design a
tool that would fit our population on the one hand, and would reflect our notion of
‘productive dispositions’ on the other hand.
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METHODOLOGY

The methodology of the broader research combines qualitative and quantitative re-
search methods. Qualitative methods include case study classroom observation,
club observations (with transcriptions), individual learner mathematics interviews
and dispositional interviews (also video recorded and transcribed). The data that
forms the focus of this paper is quantitative in nature having been derived from use
of the above instrument as an orally administered questionnaire given to 1208 Grade
3 and 4 classes in 38 classes across twelve schools (including fee paying and non-
fee paying). An instrument containing several questions and complete-the-sentence
items was designed with the goal of eliciting data on mathematics learning disposi-
tions. The instrument was designed for use as both a questionnaire and interview
and is included in Fig. 2.

ffgéume: ) B S Date: Club: ___ _ (PD) w

"

swendeyMATHS IS ... (complete the sentence)
o

%%%%%%%g

M‘pho is the weakest maths Sam is the strongest mcﬁgs

student in the class Put a circle around yourself student in the class
Tell me about Mpho in the Maths class: Tell me about Sam in the Maths class:
Mphe i scared of maths because Sam loves maths because
Do you love maths or are you scared of maths? What do you do if you don't know an answer in maths class?
Other:

Fig. 2: An instrument for accessing mathematical learning dispositions (Graven, 2012:
p. 55)

Elsewhere the project team have elaborated on the evolution of this instrument
for the purposes of researching learner dispositions (Graven, Hewana & Stott, 2013).
We noted that searching for instruments that gather information about learner
mathematical dispositions with young learners tended to involve ticking or circling
pre-given options; for example, the Fennema and Sherman’s Mathematics Attitude
Scales (1976). However, attitudinal items such as ‘I see mathematics as a subject
that I will rarely use in daily life as an adult’ (Mulhern & Rae, 1998: p. 302) com-
pleted on a 1-7 Likert scale, did not seem appropriate for young learners who are
not familiar with such instruments. It was hypothesized that an instrument with
simple graphics and limited language would be appropriate for young learners with
limited language proficiency. Consequently an instrument involving circling pictures
was trialed. However we were disappointed with the outcome as learners seemed

Scientia in educatione 25 5(1), 2014, p. 20-35



to respond by ticking the picture they liked without relating these pictures to what
was being asked. Thus some learners circled all the smiley faces with thumbs up
no matter the question. Similarly our piloting of a learning tree to engage learn-
ers about their progress in mathematics learning yielded little data that provided
insight into learning dispositions.

We thus designed our own instrument that included questions that were purpose-
fully open ended. These were aimed at generating learner utterances that could be
related to key aspects of dispositions. Open ended complete the sentence items were
seen to be particularly useful in this respect such as, ‘Maths! is...’. Additionally we
chose to ask learners to describe strong and weak mathematics learners as we hoped
that this would enable learners to tell us what they thought led to these strengths
and weaknesses without the complication of evaluating their own performance. Our
earlier experiences with visual tools seemed to suggest that learners tended to an-
swer in ways that they thought you wanted them to be. Thus our questions such as
‘Complete the sentence ‘Sam is. ..’ where they are told Sam is one of the strongest
learners in maths class aimed to see whether learners saw strength in mathematics as
an innate ability, as teacher dependent or dependent on their own actions or ‘steady
effort’”. Mpho and Sam were deliberately chosen as not gendered names, that is, in
the South Africa context these names are widely used for both boys and girls.

When piloting the instrument as an interview in a club with ten learners the
dominant descriptor of learners for Sam was that s/he was someone who: listens to
the teacher (6/10 learners); behaves or doesn’t play (2/10), or as someone who likes
maths or an aspect of maths (3/10). [One learner gave more than one description
for Sam]. From the piloting we felt confident that the instrument would generate at
least some useful data on learner dispositions even while we expected that further
adaptations would likely follow from subsequent data gathering processes.

Questions (or complete the sentence items) were explained to learners with trans-
lation into Afrikaans and isi-Xhosa? (where required) and learners provided written
responses on the instrument. Learners were encouraged to write in whichever lan-
guage they were most comfortable. Permission for research was obtained from the
department of education, parents, teachers and principals.

Responses were transcribed (without changes to spelling or grammar), translated
where necessary and coded. Developing a rigorous coding system was important in
order to be able to identify which responses were most prevalent and to capture the
wide range of responses that occurred. We developed a coding system for each item
and numerous revisions of coding occurred before the coding system was finalised.

Our coding system for the three items that are discussed in this paper emerged
as indicated in Tab. 2. For each code we have given one or more exemplar responses
chosen mostly for their prevalence. These are given in the brackets below each
category.

This coding system was checked for consistency on 40 learner responses across the
authors. Following this a ‘coder’ was trained to code all responses. While the vast
majority of learners only provided single code responses to items some responses

In South Africa Mathematics as a subject is commonly referred to as Maths rather than Math.

2The Eastern Cape is one of the poorest provinces in South Africa. The vast majority of
learners in this province speak one of three languages at home: English, isi-Xhosa or Afrikaans.
The medium of instruction of schools in the area is one of these languages. In line with national
policy in the isi-Xhosa medium schools the language of instruction shifts to English in Grade 4
(the start of the intermediate phase). Thus for the majority of home language isi-Xhosa speaking
learners they will learn mathematics in isi-Xhosa for Grades 1-3 but in English from Grade 4
onwards.

Scientia in educatione 26 5(1), 2014, p. 20-35



Tab. 2: Coding system

Maths is...

Sam is...

What do you do
when you don’t
know an
answer...?

1. Positive evaluation (e.g.
‘good’ ‘fun’)

2. Negative evaluation (e.g.

‘boring’)

3. Positive evaluation of my

performance in it (e.g.

‘Easy’) Note: if both 3 and
4 are noted then choose the

one learner implies has

greater weight e.g. hard but

sometimes easy points to

usually hard, if equal record

both 3 and 4

4. Negative evaluation of
my performance in it (e.g.
‘Difficult’ ‘Hard’)

5. Numbers (if only say

numbers) — choose category
6 for ‘counting numbers’ or

doing something with

numbers. (i.e. ‘numbers’ or

a response suggesting this
e.g. ‘nbers’).

6. Doing something with
numbers (e.g. ‘Sums’
‘counting’ ‘breaking up
numbers’)

7. Relates to non routine
aspects (e.g. ‘Thinking’
‘solving problems’)

8. Relates to assessments
(e.g. ‘Tests’)

9. Other (e.g. phonics’)
10. Illegi-
ble/incomprehensible (e.g.
‘Mishhnoeiekk’)

11. Blank

Many learners simply
rewrote the question
‘Maths is. ..’ or simply
wrote Maths. We thus
added category 12 below:

12. Answers ‘Maths is’ or
‘Maths’

1. A label of innate quality (e.g. is
‘clever’, ‘intelligent’ ‘gifted’)

2. A label of general behavioral
disposition (e.g. ‘well behaved’ ‘a
good child’)

3. Repeats description given of
Sam’s strength in maths (e.g. ‘is
strong at maths’)

4. Indicates speed or fast pace (e.g.
‘is fast’.

5. Indicates not being silent (e.g.
‘Isn’t Shy’ ‘Isn’t too quiet’)

6. Indicates the maths Sam can do
(E.g. ‘can count’ ‘can add’)

7. Indicates behavior learner sees
as ‘good’ (except listening — e.g.
‘behaves good’ ‘sits still in class’)
8. Indicates listening (e.g. ‘listens’)
9. Indicates working actions (e.g.
‘finishes work’ ‘answers questions’)
10. Indicates work outside of class
(e.g. ‘Does his homework’
‘practices maths at home’)

11. Relates to thinking or making
sense of work (e.g. Thinks)

12. Indicates does not find maths
difficult (e.g. ‘Doesn’t struggle’)
13. Indicates does not behave in
ways student sees as ‘bad’
behavior (e.g. ‘Doesn’t play’
‘doesn’t fight’ ‘doesn’t talk’)

14. Indicates resilience (e.g.
‘Doesn’t give up’)

15. Doesn’t guess (possibly empty
category)*

16. Indicates a positive affective
relationships to maths (e.g. ‘likes/
loves math’ ‘is interested in math’)
17. Doesn’t have a negative
affective relationship with
mathematics

(e.g. ‘doesn’t hate math’)

18. Other

19. Illegible/incomprehensible

20. Blank

1. Indicating seeking
teacher assistance
(e.g. ‘Ask the
teacher’ ‘put up
hand’)

2. Indicating seeking
assistance from
someone other than
the teacher (e.g.
‘Ask a friend’)

3. Indicating seeking
assistance from
someone outside of
school (e.g. ‘ask my
mother /sister’)

4. Indicates guessing
(e.g. ‘I guess’)

5. Indicates opting
out from it (e.g. ‘I
leave it out’ ‘I play’
‘I sit quietly’)

6. Indicates general
effort (e.g. ‘I try’)

7. Indicates specific
effort (e.g. ‘I count’
‘I use my fingers’ I
use a counting card’)
8. Indicates some
form of sense making
(e.g. ‘I think’ ‘I
figure it out’)

9. Other (e.g., listen)
10. Illegible/
Incomprehensible
11. Blank Added
category 12 below
after inter rater
meeting as negative
emotions came up
repeatedly in some
classes.

12. Feel a negative
emotion (e.g. ‘will be
sad’ ‘be scared’).

*The Sam is categories aimed to enable comparison with categories generated from the
complete the sentence ‘Mpho is. ..’ item. Since many students described Mpho as someone
who guesses (category 15) we inserted this category for Sam even while it did not arise in
our initial coding (similarly for category 17).
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received more than one code. 24 % of learner responses were coded by the first
author to assess the level of inter-rater reliability with the trained coder. Across all
items coding was more than 90 % in agreement.

For the purposes of this paper we report on the findings of three items to il-
luminate our concerns. These include two ‘complete-the-sentence’ items and one
question about their practice in the mathematics class:

e Maths is. ..

e Sam is good at maths in class, describe how Sam is in class. Complete the
sentence: Sam is. ..

e What do you do if you don’t know an answer in maths class?

These items are chosen as a focus for this paper because learner responses on
these generated categories that can be related to several indicators of dispositions as
suggested by the literature reviewed. Thus for example indicators of sense making,
steady effort, view of its usefulness (Kilpatrick et al., 2001) and resilience, play-
fulness/resourcefulness and reciprocity — a willingness to engage (Carr & Claxton,
2002).

DATA DESCRIPTION AND ANALYSIS

While articulation of mathematical ideas and literacy levels are likely to be in their
infancy stages for all 8-10 year old students, the problem is exacerbated in the
context of our study as learners are predominantly from poor socio-economic back-
grounds with few literacy resources in the homes. Furthermore many learners chose
to respond to the instrument in the language of instruction, which in many cases is
not their home language, even when given the opportunity to respond in their home
language. Tables 3, 4 and 5 show the percentage of learners who provided ‘relevant
responses’ to the questionnaire for each of the three items above respectively. We
have taken ‘relevant responses’ as those responses that answered the question, were
legible and the response did not simply repeat what they were told in the question
(e.g. ‘Sam is good at maths’).

Tab. 3: Percentages of relevant versus other responses for ‘Maths is. ..’ item

Percentage of responses

Response Category in category

Blank (no response) 14
[llegible/incomprehensible 15
“Maths” 9
Relevant responses 62
Tab. 4: Percentages of relevant versus other responses for ‘Sam is...’ item

Percentage of responses

Response Category in category

Blank (no response) 2
Illegible /incomprehensible 19
Repeats description “good at maths” 19
Relevant responses 60
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Tab. 5: Percentages of relevant versus other responses for the ‘What do you do if you
don’t know an answer?’ item

Percentage of responses

Response Category in category

Blank (no response) 5
Illegible /incomprehensible 23
Relevant responses 72

Across all three questions we see a very similar picture emerging. Across the 3
questions:

e Only a small percentage of learners (14 %, 2 % and 5 % respectively) leave the
question blank (i.e. provide no response) indicating a general compliance or
willingness to participate in the questionnaire;

e Between one sixth and a quarter of the responses (15 %, 19 % and 23 %) were
incomprehensible (either the letters could not be made out or letters did not
form a recognizable word e.g. ‘mfq’). Alternatively in a few cases the response
did not relate at all to the question and seemed a result of copying a word from
the board (e.g. Maths is ‘phonics’);

e The majority of responses (62 %, 60 % and 72 %) were legible and could be
coded into categories;

e For the Maths is...and Sam is...items about one tenth (9 %) and one fifth
(19 %) of learners respectively answered the items by repeating the information
given in the question (i.e. Maths is ‘Maths’ or Sam is ‘good at maths’).

While on all three questions at least three of the learners provided codeable
answers it is of course of concern that these answers are now likely skewed as they
are not from a random majority of the general population but from the more literate,
willing to respond and more articulate learners. It is thus of concern that possibly the
dispositions of the less literate learners (and thus likely weaker performing learners)
are not represented in the data we obtained. That said some interesting clustering
of responses can be seen in the responses of this likely more literate percentage of
learners. Tables 6, 7 and 8 indicate the relative percentage of responses in each of
the categories we identified for each question.

Tab. 6: Percentages of responses in categories within ‘relevant responses’ to ‘Maths is...’

Percentage of responses

Response Category in category

Positive evaluation (‘good/pleasant/fun’) 40
Positive evaluation of own performance (‘easy’) 5
Negative evaluation of own performance 4
(‘difficult /hard’)

‘Numbers’ 4
‘Sums/counting/breaking up numbers’ 31
‘Tests’ 4
‘Thinking/solving problems/ making sense’ 1
Other 11
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Tab. 7: Percentages of responses in categories within ‘relevant responses’ to ‘Sam is. ..’

Percentage of responses

Response Category in category

Innate label (‘clever/intelligent/gifted’) 22
‘Can count/can add/can do maths’ 13
Actions (‘does work/concentrates/answers 12
questions’)

Label of good behaviour (‘well behaved/good 12
child) describes ‘good’ behaviour (‘sits still/quiet

in class’)

Listens 15
Doesn’t behave badly (‘doesn’t play/doesn’t 5
fight /doesn’t be silly)

Likes/loves maths 13
Makes an effort (‘does 1
homework /practices/doesn’t give up’)

Thinks/Makes sense 2
Other 5

Tab. 8: Percentages of responses in categories within ‘relevant responses’ to ‘What do
you do if you don’t know an answer?’

Percentage of responses

Response Category in category

Does something mathematical (‘I count/use fin- 30
gers/draw/break up numbers’)

Thinks (‘I think/work it out/figure it out’) 15
Effort (‘I try/reread question’) 2
Opts out (‘I leave it out/sit quietly’) 6
Guesses 1
Ask the teacher 33

Ask friend or ask at home
Feel negative emotion (‘I feel sad/I'm scared’)
Other

O N DN

The largest category (40 % of learners) relates to mathematics being of value “e.g.
good” or being enjoyable “e.g. fun”. The extent to which learners indicate it is fun is
interesting given the relatively poor performance in general across learners in these
schools. The second largest category indicates counting and sums or breaking up
numbers as the second most prevalent description of maths. This is to some extent
expected as this is what many of the learners do in class and would be activities in
mathematics classes of this level around the globe. However the almost absence (only
1 % of learners) of explanations of maths as involving thinking, sense making, or
problem solving (as is foregrounded in the curriculum documents) perhaps points to
learners having more procedural views of mathematics. Such a view of mathematics
would then connect with the importance of listening to the procedures given by the
teacher in order to perform well at mathematics. We see this in the graph below.

The data in this table is reported and further elaborated on in (Graven & Heyd-
Metzuyanim, 2014). The largest category as a description of Sam, who was said
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to be good at maths, related to innate qualities such as ‘cleverness’. A range of
research points to this view as being problematic (Bishop, 2011; Blackwell, Trzes-
niewski & Dweck, 2007) particularly for learners who do not then view themselves
as innately clever. If being good at maths is about innate qualities that one perhaps
sadly doesn’t have rather than being dependent on hard work, engagement, partici-
pation and steady effort then learners have little agency over their performance and
progress. In both Kilpatrick et al’s. (2001) and Carr and Claxton’s (2002) terms
believing that steady effort pays off, or having a resilient disposition, is important
for effective learning. This category however was only noted by 1 % of learners
with another 2 % noting that thinking and making sense was why Sam was good at
Maths. Thus in terms of this aspect of a productive or key learning disposition the
absence perhaps points to a cause for concern.

The second largest category is that of ‘listens’ which 15 % of learners noted as
important. This also connects with the compliant and good behavior categories
which make up another 17 % of learner responses. The noting of a well behaved,
listening and compliant disposition (sitting quietly for example) for Sam is likely
connected to the view of maths noted above that tends to overlook the importance
of individual sense making, contributions, thinking and engagement.

The largest category of responses to what learners do it they do not know an
answer in class relates to asking the teacher. Almost one third of learners (33 %)
suggest they would use this response. While asking the teacher is a useful learning
strategy in some situations it can be equally problematic in others where learners
might use this as a strategy to avoid thinking for themselves or trying a problem
again and developing resilience. Some learner responses here said for example: ‘I put
my hand up and have to wait.” In some observed lessons indeed we saw learners put
their hand up and wait for several minutes (not working on anything while waiting)
before asking the teacher the question.

The second largest emerging code involves ‘counting, using fingers to calculate
or breaking up numbers’. The former two were most prevalent and were noted in
several learner assessments conducted in the broader project. Thus for example
many learners would either draw lines or use their fingers to calculate 55+ 67 in our
four operations assessments in both Grade 3 and 4. This tendency is reflected in
several studies (e.g. Hoadley, 2012b; Schollar, 2008) that express concern for a lack
of progression towards more efficient methods away from concrete counting in South
African Schools. While such counting habits point to a certain level of steady effort,
in the absence of sense making and thinking such strategies are unlikely to progress.
Indeed the Grade 3 and 4 assessment standards in the Curriculum and Assessment
Policy documents (CAPS) (Department of Basic Education, 2011a, 2011b) expect
learners to use a much wider range of efficient strategies than counting. Breaking
up numbers could be one of those strategies.

DI1SCUSSION

From the above tables we note few responses that indicate aspects of sense-making,
steady effort or resilience, resourcefulness (‘playfulness’) or experimentation, or reci-
procity in terms of a willingness to engage with others about mathematics. It is of
course possible that these aspects are difficult to articulate. However, the evidence
of some learners providing simple responses to Maths is... such as ‘problem solv-
ing’, ‘about thinking’ or responses describing Sam as someone who ‘doesn’t give up’
indicate that some articulation of such aspects is possible. The high percentage of
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learners who describe both Maths as counting and Sam as good at maths because
he can count connects with the high percentage of learners who use counting if they
do not know an answer. While counting all for a sum like 2 + 98 is inefficient and
one would expect Grade 4 learners to have moved to more efficient methods the
problem indicated by our data is not with the prevalence of ‘counting’ per se but
rather with the limited range of answers generated by the ‘Maths is...’ item. It
seems reasonable to expect that if mathematics was seen as an exploratory activity,
we would expect at least some variation in the responses (both within individual
learner responses and between learners). The fact that this item elicited such re-
stricted and repetitive answers (where answers were provided that were legible and
comprehensible) suggest to us that as a whole, mathematics is treated as a very
ritualized activity (consisting of a set of very limited activities).

Words describing emotion and enjoyment of mathematics are a strong feature
both in the ways math is described (e.g. maths is ‘fun’) and in descriptions of an
ideal math student (Sam ‘loves maths’). In addition, they feature negatively in 2 %
of learners when they indicate that they would be scared or sad if they did not know
an answer. Yet these affective aspects of learners’ relationships with mathematics
are not included within Kilpatrick et al.’s (2001) or Carr and Claxton’s (2002)
indicators. Learners who write math is ‘fun’ are not telling us much about their
emotional reactions towards math. We have not fully conceptualized (and neither
did those who we cited) what emotions have to do with all of this. So I’'m not sure
we want to get into this murky area. If we do, all we probably can say is that
the issue of emotions (or the ways emotion-words are used to describe dispositions
towards mathematics) is still not fully understood or is under-researched. Of course
‘fun’ and a love of mathematics does not of itself lead to ‘success’ however nor do
several of the other indicators such as belief in ones own ability. Thus our case
study research shows several learners indicating that they see themselves as good at
mathematics and as one of the top performing learners and yet their performance
does not match this.

While the limitations of the instrument are clear, especially given that they
are based on what learners say rather than based on observations of their habit-
ual inclination to respond in a certain way, our sense is that the absence of re-
sponses indicating a sense of learner agency or the importance of active learner
sense-making reflects many of the practices observed and noted in South African
classrooms (Hoadley, 2012; Schollar, 2008; Graven et al., 2013).

Across the items we are concerned by the largely absent utterances relating to
problem solving, sense making and resilience in the face of something unfamiliar, ‘to
persist with learning despite temporary confusion or frustration’ (Carr & Claxton,
2002: p. 14). It is not only the absence of these ideas in what learners are able
to say about mathematics but our concern is coupled with what we have observed
when working directly with learners in various after school clubs (as illuminated in
the excerpt of Nandi shared at the start of this paper).

CONCLUDING REMARKS

Graven (2014) draws on a range of studies (including cross border comparative stud-
ies with Botswana) to argue that perhaps South African learning dispositions need
special attention. She argues that Fleisch’s (2008) notion of ‘dependent poverty’ is
a useful opportunity to historicise South African poverty and poor performance and
that Carnoy et al.’s (2012: p. 3) noting the “South African effect’ — that is, the years
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of apartheid may still weigh on teachers’ and students’ perceptions of how successful
both can be academically’ needs redress. Our apartheid education differs from the
colonial education of our neighbours as captured by Chisholm and Chilisa’s (2012:
p. 385) emphasis that under apartheid ‘Bantu education . .. was accompanied by the
violence of repression of opposition and the violence of the subordination of aspira-
tion and possibilities through the limited (and limiting) education made available’.

The South African research noted above, in conjunction with some of the data
presented in this paper, points to the effects of apartheid’s repression on the dis-
positions and mind-sets of learners as a possible particular South African problem
that needs to be further interrogated in relation to its impact on under performance
and ways to counter it. However there is an absence of large-scale national evi-
dence of the role student learning dispositions play in South Africa’s particularly
poor performance across both international and regional comparative studies. This
paper opens up for further exploration the need for research into the way in which
mathematics learning dispositions of South African learners is affecting teaching and
learning in SA. In this respect given the fact that self-reports are highly questionable
tools for gaining insight into students’ behavior (at least in these grades, in these
contexts of low levels of articulation and literacy), we need to ask how do we study
learners’ dispositions at scale? Our current research is thus looking into observa-
tional tools that would enable us to do that. A continuing challenge however will
be finding ways to balance the reporting on possible negative learning dispositions
so that we do not contribute to perpetuation of the dominant deficit discourse of
South African mathematics learners. Such a deficit discourse can further contribute
to the low expectations reported in a range of reports such as Carnoy et al. (2012).
We believe that a focus on how to develop positive mathematical dispositions could
usefully inform mathematics teacher education programs and bring this key aspect
of learning into focus.
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