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Abstract

| address the relevance of quality learning and teaching in South African high schools’ as it
relates to the strategic direction provided by high school leadership for the benefit of
knowledge economies and higher learning institutions. The main research question is: “How
does educational leadership influence the quality of learning and teaching of high school
mathematics?” The research was framed within a confirmatory study viewing quality
learning and teaching from a doing mathematics perspective, within the context of a
community of practice acknowledging that school leadership can also be situated within the
same practice, i.e. doing mathematics. The research was qualitatively designed to employ
unstructured, semi-structured and focus group discussion interviews with the school leaders,
teachers and students respectively. These enquiries were conducted within six high schools’
representatives of all previously South African demographical perspectives. The analysis
was conducted through interpretive phenomenological analysis for sensemaking of situational
leadership within a mathematical practice. The findings of the research lacked “doing
mathematical” depth, beyond students and teachers. Explanatory findings of a grounded
theoretical analysis yielded a school leadership’s silence on quality learning and teaching of
mathematics contrary to the literature review’s expectation. The significance of the study lies
in the possibilities associated with an under-research stakeholder to the development of
quality learning and teaching of mathematics and meeting the expectations of knowledge
economies and higher educational institutions.

Keywords: Mathematics education; quality teaching of mathematics; quality learning of
mathematics; doing mathematics; situated leadership; principles of learning; the learning

walk; nested learning community; high school leadership; communities of practices.
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Chapter 1

A case for Leadership in Mathematics
1.1. Introduction

This study investigated high school leaders’ influence on the quality of teaching and
learning of mathematics in the school. The main goal was to investigate the actions of school
leaders and their influences on the quality of learning and teaching of mathematics for high
school teachers and students. The research is a confirmatory enquiry into high school
leadership’s presence into the quality aspects of mathematics taught and learnt within a high
school. I based my investigation on the premise that quality learning and teaching of
mathematics is the practice of ‘doing mathematics’ (Lave & Wenger, 1998). Mimicking doing
mathematics thus represents quality mathematical learning and should be an objective for high
school educators and learners of mathematics to aspire to.

The proponents of “doing mathematics” (Schoenfeld, 1989; Julie, 1992, 2004) propose a
list of standards for quality learning and teaching in the broader mathematical fraternity that |
used in a previous study (Fortune, 1996). This list refers to indicators of quality learning and
teaching for South African high school mathematics. In line with this list of doing mathematics,
students and teachers model their activities against the broader mathematical communities of
practice. The research primarily focuses on whether the school leaders can influence the extent to
which students and teachers meet these quality standards set out by the practice of “doing

mathematics”.

1.2. Background and Motivation

Quiality learning of high school mathematics deals predominantly with mathematics
activities which students engage in especially the types of activities mathematicians in the real
mathematical communities of practice deal with (Julie, 1992; Schoenfeld, 1992). The aspects
which determine quality mathematics are to a certain extent determined by the broader
mathematical community of practice and the knowledge economies that benefits from these

skills (Lesch & Zawojewsji, 2007). It is thus not an unfair expectation that high school students
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should have the necessary skills which knowledge economies or the broader mathematical
community of practices can benefit from. The reality, however, is that school mathematics does
not meet the need of these relevant knowledge economies. Furthermore, the broader
mathematical community of practice has always been dissatisfied with the calibre of
mathematics students produced by high schools in South Africa. Normally, classroom
innovations should be implemented by mathematics teachers to improve the quality of learning
and teaching. However, this is generally not sustained (Giles & Hargrieaves, 2006; Sindelar,
Shearer, Yendol-Hoppey & Liebert, 2006). According to Chan (2011) the non-sustainable
attempts by teachers to implement quality learning and teaching innovations, are not new issues.

This research therefore acknowledges other potential role-players (Owstan, 2006) in the
lives of students as potential candidates to resolve the issue of sustaining innovations of quality
learning and teaching of high school mathematics. In this study, I particularly investigated the
impact of South African educational leadership on the quality of teaching and learning in high
school mathematics.

The key motivation for this study is therefore the non-sustainability of quality learning and
teaching of mathematics innovations in the high school; acknowledging the viability that
solutions to sustain the innovations may lie beyond the mathematics teacher and the realization
that school leaders have a far greater likelihood of influence over others beyond the classroom

than the teachers and students.

1.3. Research Questions
The main research question to this study is: “How does educational leadership influence
the quality of performance of the teaching and learning of mathematics in South African high
schools?” | sought answers to the following research questions:
o How do we define quality learning and teaching of mathematics in high schools?
o How should quality learning and teaching of mathematics in high schools be
conceptualised for optimal alternative high school improvement?
o What are those leadership relations that would optimise quality learning and teaching of

mathematics performance, in high-stakes examinations in South African schools?
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In the following subsection, an overview of the key constructs used throughout this study is

provided.

1.4. Key Constructs in the Research Question
The study into the influence of educational leadership on the quality of teaching and the
learning of mathematics at high school level outlines three broad theoretical positions, namely:
e “Quality” of teaching and learning of high school mathematics (Q)
e “Doing” mathematics, predominantly accepted by mathematics education scholars as
the broader notions of quality learning and teaching of mathematics (D)
« Situated leadership as a community of practice orientated leadership (S).
As stand-alone domains, these three theoretical positions are well-documented. However,

as inter-related constructs, these three broad, theoretical positions are not well-researched at all.

Quality Learning
and Teaching of
Mathematics (Q)

Doing
Mathematics (D)

Situated Leadership (S)

Figure 1.1: Mapping of the interrelated theoretical perspectives for literature review

South African scholarly research and writing on two-dimensional concepts materialising
from Figure 1.1, is scanty. These two-dimensional concepts are:
. The extent to which leadership influences the quality of mathematical teaching and
learning (QNS)
. ‘Doing mathematics’ as indicators of quality mathematical learning in a high school

(DNQ)

. Situating high school leadership in a ‘doing mathematics practice’ (DNS)
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The Venn-diagram (figure 1.1), above represents inter-related constructs and shows the
intersection of the three individual theoretical positions (as a three-dimensional niche in
mathematics education). It is within this niche that | am addressing the research question: “How
does educational leadership influence the quality of performance of the teaching and learning of
mathematics in South African high schools?” The research links the three theoretical
perspectives as one concept (DNQNS in the schematic presentation, Figure 1.1). The figure
represents the inter-related construct arising from their interaction. Thus, the research questions
are formulated around the broad focus of quality teaching and learning of mathematics, ‘doing
mathematics’ as a quality teaching and learning practice and situated leadership in high school

mathematics.

1.4.1.Quality Learning and Teaching

Lave & Wenger (1998) describe learning, not as a process of socially shared cognition that
results in the internalisation of knowledge by individuals, but as a process of becoming a
member of a sustained Community of Practice (CoP). This process of becoming a member is
captured in the context of Lave’s concept of legitimate peripheral participation (LPP).

Moreover, it is looking at learning as the acquisition of certain forms of knowledge, that she
places it in social relationships, i.e. situations of co-participation.

Participation in a CoP is, according to Lave (1989), a two-way bridge between the
development of knowledgeable skill and identity (production of persons), and the production and
reproduction of the CoP. Lave introduces the concept of ‘newcomers’ to a practice becoming
‘old-timers’ through a social process of increasingly centripetal participation. This process
depends on legitimate access to an ongoing CoP.

The concepts of ‘old-timers’ and ‘newcomers’ are used by Lave (1989) in the same context
as she uses concepts such as ‘full participants’ and ‘legitimate peripheral participants’ (but not
educators and learners, or experts and novices). In other words, these concepts result from the
notion of social relations whereby persons and practices reproduce and transform one another.
Other concepts used by Lave are the terms ‘master’ and ‘apprentice’. ‘Masters’ do not usually

have a direct, didactic impact on the learning activity of ‘apprentices’, although they are often
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crucial in providing newcomers to a community with legitimate access to its practices. Fortune

(1996) suggests the following view to visualise a CoP in a mathematics classroom:

Spectators

Newcomer

Participants
ull Participa

Old-timer

Figure 1.2: Representation of a CoP participation in a mathematics classroom.

In the figure above, the master, old-timer and full participant are those students who
practise mathematics within a CoP classroom. In the realm of mathematics (outside a classroom
set-up), where the practice of mathematics is the community of mathematical practitioners, the
master, full participant and the old-timer all make contributions to the practice of mathematics.
The masters, however, have some additional roles in that they are involved with the participants
at the newcomer and spectator levels to the extent that the masters want to involve them with the
ultimate purpose of making them full participants. The master does this by giving the newcomer

and participants access in a way described by Fortune (1996) and depicted in Figure 1.3, below:

Praciitioners in the oomemunity of practice
. .. Being A Particpant
Becomeng a Parbsopart = = ong

Figure 1.3: Representation of the three relevant CoP components.

The three components of this figure are identified by Lave & Wenger (1998) as being
necessary to qualify an activity as a CoP. Firstly, there needs to be a domain. A CoP has an
identity determined by a shared domain of interest which for the purposes of this study was high
school mathematics teaching. Membership therefore implies a commitment to the domain of
high school mathematics. Secondly, there needs to be a community. A necessary component is
that members of a specific domain interact and engage in shared activities to help one another
and share information with one another. They build relationships that enable them to learn from

one another. There needs to be people who interact and learn together for a CoP to be formed. In
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the example of high school mathematics teaching, there are members who interact and engage in
shared activities (such as teaching specific types of lessons). The intention of this engagement is
to provide a basis for entering discourse. Through this process, much relationship building, and
cooperative and interactive learning occur. Thirdly, there needs to be a practice. A CoP does not
just comprise people who share an interest in something. The members are practitioners. They
develop a shared repertoire of resources which can include stories, helpful tools, experiences,
and ways of handling typical problems. This kind of interaction needs to be developed over
time.

The notions of community and relationship building, as well as the cooperative and
interactive nature of learning, as described above make the prevalence of the influence of
leadership a significant consideration in the context of this investigation. Furthermore, in the
context of this study, a shortcoming outlined by Kerno (2008) where the co-existence of
organisational hierarchy is seen as a challenge to a CoP can be addressed from the perspective of
the situated nature of leadership. In other words, the situated nature of leadership is a viable

option for the practice of the mathematical CoP, i.e. ‘doing Mathematics’.

1.4.2.Doing Mathematics as a Quality Learning and Teaching practice

As was mentioned earlier on, Schoenfeld (1989) sees research as what most
mathematicians call ‘doing mathematics’, which consists of actively making contributions to the
mathematical knowledge store of the community. Learning in this context would imply that
‘doing mathematics’ should reach the stage where mathematics is being ‘produced’. Research
implies discovery. In other words, participants in the CoP should reach a stage where they
produce mathematics.

Julie (1992) proposes aspects that are characteristic of the practice of ‘doing mathematics’
by full participants and that can also be used by newcomers to the practice. The notion of a
hierarchy within the mathematical CoP implies leadership. According to Schoenfeld (1989),
classroom practice in the context of a whole school practice, also adopts and reflects the values
of the mathematical community. In the context of a school, the school leaders including the

mathematics head of department, as well as teachers in the classroom and students all impact on
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the values and activities of the mathematical community. It is with consideration of this
influence that | chose to investigate an appropriate leadership movement also rooted in a CoP

(Blanchard, 2010).

1.4.3.Situated Leadership
For this study, I have employed the concept of situated leadership as developed by

Blanchard (2010) to link up with the ‘quality’ perspective of the ‘doing’ of mathematics

described above. Blanchard believes that a leader should be able to move back and forth between

four styles of leadership, based on the leader's perception as to the needs of the follower and the
situation itself:

o When students or teachers are virtually dormant and just require to be moved, Blanchard
recommends a step-by-step instruction. This requires a directing leadership style.

. Teachers and students, who err on the side of effort related contributions, whilst still
making contributions, but clearly not fully committed to the fraternity of doing
mathematics, can be supported by a style of leadership referred to by Blanchard as a
supporting leadership style.

o When students and teachers have a lack of depth component of their mathematical
knowledge whilst making sufficient contributions, are seen by Blanchard as requiring
coaching referred to as a coaching leadership style.

. When students and teachers are predominantly capable of making independent regular
quality contributions to the practice of doing mathematics, Blanchard suggests an
appropriate leadership to meet such individuals is a delegatory leadership style.
Blanchard (2010), states that these styles are appropriate and necessary under particular

conditions. Situated leaders will use all these styles appropriately, depending on the need of the

teachers and students. The outcome of ‘quality’ teaching and learning in most South African
high schools are seen in the context of improved ‘quality’ of teaching and learning which is
predominantly an indication of how well students do in high-stakes examinations and benchmark
tests. In turn, this means supplying higher education and the knowledge economy with

sufficiently skilled mathematics users; hence the concept is worthy of further expansion.
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1.5. Conclusion

In this research I set out to confirm that the school leader can influence the quality of
teaching and the learning of mathematics at high school level. I collected qualitative data through
an evaluative means to achieve the objective of this research. Three different instruments were
employed to collect the data: semi-structured interviews, unstructured interviews and focus
group discussions. The use of these three sources of data enabled me to get a more holistic
picture of the answers to the research questions, as well as to gain a deeper insight into the nature
of the intentions of the respondents. Mason (2006) supports my method of using of integrated
sources of data, because she argues that such an approach allows strengths to be combined to
correct the deficiencies of any single source or method.

The following groups of people participated in the interviews and discussions | conducted
to collect qualitative data:

school principals who used to be mathematics teachers

e school principals who were not qualified mathematics teachers
e mathematics heads of department
e mathematics teachers
e mathematics students.
These research instruments are described in full in the next section.

For this study, | adopted the use of an evaluation research to describe and evaluate the
performance of leaders in their natural settings, focusing on the influence leadership wields on
the quality of learning and teaching of mathematics. The use of confirmatory evaluation is the
use of evaluation concepts, techniques and findings to foster improvement and self-
determination. According to Mouton (2005), the researcher can evaluate and describe, for
instance, both a social impact assessment and an environmental impact assessment. Mouton
identifies one of the strengths attributed to this type of research as being its capacity to establish
rapport and trust with the research subjects, affording high construct validity, and an insider
perspective. For this reason, in conducting interviews and focus group discussions, the
collaborative and participatory nature of this design minimises suspicion and distrust of research

with a concomitant increase in trust and credibility.
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Below | give a brief outline of the outcomes and activities | conducted in the various
stages of this study.
Chapter 1: Introduction.
In this chapter, | have covered the idea for the thesis and motivation for the study, the
justification for the research topic from a preliminary literature review vantage point, the
research questions, definitions used in the study, the initial conceptual framework underpinning
the study, and a brief overview of the research design and methodology.
Chapter 2 and 3: Literature review
| present the theoretical background (literature review) used for exploring the impact of
leadership on the quality of teaching and learning of mathematics in various settings. Earmarked
definitions and relevant key concepts are covered here.
Chapter 4: The research methodology
This chapter focuses on sample design and techniques I used, including choice of sample size for
the research. There is a discussion of fieldwork practices used to carry out the study, key
variables, data collection methods, and measurements used in the research instruments. Data
editing, data analysis procedures and rationale along with shortcomings and the sources of errors
also form part of this chapter.
Chapter 5 to 7: Presentation of results
| present the results of the fieldwork in tabulated form with specific mention of the sample
profiles. The findings are discussed in the light of the extant literature review and the conceptual
framework underpinning this study. These chapters conclude with an interpretation of the main
findings as well as highlighting both negative and positive aspects.
Chapter 8: Conclusion and recommendations for further study
This is a summary and discussion of the salient points of the research where | interpret the results
in terms of the literature discussions, the gaps, anomalies and deviations in the data, revealing the

larger significance of the results, and make recommendations for further study.
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Chapter 2

Literature Review

2.1. Introduction

In the previous chapter the research statement was contextualised as falling within the
domain of quality learning and teaching of Mathematics and situating school leadership within a
school mathematical practice. This chapter expounds on definitions and scholarly views to
orientate the research statement as it relates to the quality teaching and learning of Mathematics
in high schools. Defining quality of Mathematics learning and teaching is presented in this
chapter from prominent perspectives as to the purpose of Mathematics in the broader

Mathematical communities of practice.

2.2. Defining ‘Quality’ Teaching and Learning of Mathematics

Unpacking the notion of “quality” in teaching and learning of Mathematics, presupposes a
common understanding and action by interest groups. In other words, the establishment and
sustainability of innovations for the improvement of quality learning and teaching are subject to
influences by students, parents, teachers and school leaders. The difficulty in defining “quality”
in this context lies with the decision as to whose empirically based definitions are eventually
accepted or discarded.

Parents and students do not normally have ulterior motives (beyond what is important for
the child) to influence the concept of ‘quality’ in teaching and learning. It is for this reason that
their impact on the definition of the quality of teaching and learning of Mathematics is not
included in this literature review. The highest likelihood of potential ulterior benefit (other than
for the purpose of learning) derived from the notion of sustaining innovations towards ‘quality’
teaching and learning of Mathematics in high schools for the purpose of this literature review
will be focused on teachers and the school leadership.

One would expect teachers to be the obvious custodians of non-compromising quality
teaching and learning of Mathematics in high schools, because one expects them to have the
wellbeing of their students at heart. According to Krainer (2011), teachers are expected to be

innovative in teaching for the purpose of students exposure to a consistent quality learning
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experience. The consistency of sustaining innovations in quality teaching and learning by
teachers is, however, found wanting (Giles & Hargreaves, 2006; Sindelar, Shearer,Yendol-
Hoppey & Liebert, 2006). When teachers introduce innovative quality teaching and learning
practices into mathematics classrooms it is initially very exciting to them. The challenge is,
however, that they tend to resist long and laborious initiatives, even if these have value for the
practice of quality teaching and learning of Mathematics (Fullan, 2009). Non-sustainable
innovations of quality teaching and learning in the mathematics classroom is a problem that has
been around for some time (Chan, 2011). The urge by many business-minded, profit driven
individuals is to enforce an improvement in quality (Collins, 2006). Bottom-up innovative
practices, do not hold well for classroom Mathematics if the responsibility is mostly that of the
teacher to ensure quality teaching and learning of Mathematics (Wenger, 2004). Innovative and
creative teachers require support at every stage of implementation (and beyond) in order to
sustain the innovation (Banaji, Cranmer & Perrotta, 2010). Bottom-up attempts at sustaining
quality teaching and learning of Mathematics innovations are widely acceptable but seldom
viable, as the only quality assurance directional drive.

School leadership is however not widely seen as an integral option to sustain innovations
in quality learning and teaching of Mathematics. Supportive conditions in sustaining pedagogical
innovations by school leaders are cited by Zhang, Hong, Scardamalia, Teo, & Morley (2011) as
viable options worthy of investigation . Even though it is not usual for school leadership to make
contributions to the quality of teaching and learning of Mathematics in the classroom, Wheatley
(2011) places aspects of quality controls of teaching and learning fully within the scope of school
leadership. There are even suggestions that leadership should be excluded entirely from a design
science such as Mathematics education. Fullan (2005), however, sees the consistent presence of
school leadership as inevitable in sustaining quality learning and teaching of Mathematics.
Fullan’s position comes as no surprise when we consider Collins’ (2006) claim around
leadership’s scope encompassed by the resolve and intention to bring about a desired
performance in the teaching and learning of Mathematics. In other words, the leadership is

expected to involve itself with the final product and the improvement of school results.
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It is my opinion that the responsibility of “quality” teaching and learning should not be
limited to teachers and students only, but that leadership should form an integral part of the
sustainability of innovations to this end. The argument that schools cannot be run like other
disciplines (including businesses) where leadership is prominent in the improvement of quality
of teaching and learning, should be reconsidered (Collins, 2001). Lesh & Sriraman (2005) also
express the opinion that it is in fact desirable for leadership to be involved in Mathematics
education as an integral part of such a design science. It is within this context that this research
has investigated the extent of school leadership’s influence on the quality of Mathematics
teaching and learning. This notion of quality is not necessarily limited to the achievement of
results in curriculum-based mathematics testing (Pegg & Panizzon, 2007). This section of the
literature review set out to interrogate the notion of ‘quality’ teaching and learning of
Mathematics. The otion of ‘quality’ implies much more than mere testing of curriculum-based
skills. It also includes notions of problem solving and other skills required by the broader
knowledge economies. In what follows, | pursue the definition of ‘quality’ from two
predominantly recognised perspectives, i.e. a curriculum-based perspective (where testing of
curriculum-based skills are the predominant motivator of activities) and a knowledge-economy

perspective (where the required skills in the knowledge economy are the prevalent foci).

2.2.1.Curriculum-based views on Quality Learning and Teaching of Mathematics

The curriculum-based perspective of quality Mathematics teaching and learning refers to a
mathematics classroom focussing on the predominant testing of curriculum-based skills. In this
view quality (Glennan & Resnick , 2004) is related to the studious nature of learners and
examination orientated teachers as predominant indicators in the learning and teaching of
Mathematics. Quality teachers according to this view, posesses an inert “quality”, which allows
them to sustain students’ good results in curriculum-based tests and examinations. The reality is
that high-achieving, curriculum-based Mathematics schools have far greater clout in making
community-acceptable utterances as to what constitutes ‘quality’ than their less successful

counterparts. This is despite the fact that (Heck &,Hallinger. 2009; Lesch & Zawojewski, 2007)
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there is no substance to claims that individual learners are better at Mathematics as a result of the
specific school attended.

Highly “successful”, experienced and qualified educators in Mathematics classrooms can
easily feed off the energy of learners who are inertly orientated to achieve. Kennedy (2010)
challenges the curriculum-based notion that quality teaching depends on the quality of the
educator. He feels strongly that it is the educator’s use of the studious traits of the learner that
attributes to the extent of the quality of the learning experience of the learner. It is no surprise
that Heck & Hallinger (2009) support the notion that learners do not necessarily benefit by
attending better schools. The notion that learners will learn if they really want to, irrespective of
the school or educator, is also supported by Zimmerman (2002). The implication is thus that high
achieving Mathematics schools claiming to have “quality” learning and teaching of Mathematics
tend to propagate ulterior motives to “engineer” a false value-proposition (Bauer & Gaskell,
1999) for quality learning and teaching of Mathematics. The rest of this section expands on the
two notions referred to earlier, i.e. the “engineering” of “quality”” and innovations to sustain the

“engineered quality” in learning and teaching of Mathematics.

A. Engineering curriculum-based quality learning and teaching

Defining quality of teaching and learning of high school Mathematics is especially
complicated when quality is defined only in terms of good results in high-stakes curriculum-
based examinations. Jensen (2009), expects schools, specifically school leadership to tackle
shortcomings in Mathematics learning and teaching. In other words if curriculum-based
examinations do not meet the real intentions behind school Mathematics, then schools should
take responsibility. Howie (2004) cites the lack of problem solving exposure (which should be
an intention of school Mathematics) as a shortcoming in some South African high school
Mathematics classrooms. It is no surprise that the South African National Senior Certificate
examination (NSC) has very few problem solving items as it tries to “engineer” quality of
Mathematics of the South African curriculum to meet its systemic justification.

Greer & Mukhopadhyay (2003) identify seven intentions or objectives for school
Mathematics. The seven objectives are: the production of mathematicians; the training of a

workforce to compete in the global knowledge economy; the development of creative problem
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solvers; the development of youth who can reason, objectively and rationally; the preparation of
learners for the practicalities of future living; the honing of learners’ Mathematical ideas and

skills relevant to their lives; the preparation of learners to shape (model) and reshape (re-model)
the realities of their world. The examination orientated curriculum-based innovations might add
value towards teaching and learning. However, they are hugely deficient in meeting full-on, the

demands outlined above.

B. Sustaining “engineered quality” learning and teaching of Mathematics

The intentions behind a typical school leadership’s mathematical innovations are not
obvious nor are necessarily sustainable for the purpose of the broader Mathematical community.
Hogan & Hogan (2001) are of the opinion that school leadership’s intentions are primarily
determined by employers and / or school boards to drive their institutional agenda at all cost.
Riddle & Drenth (2002) note that some school leaders can even be relentless and in their pursuit
to meet the goals of their employers. McNair (2000) observes that, in the case of state schools,
the agenda of state departments, as well as politicians often determines a Mathematics
Department’s strategy, i.e. the direction of the enterprise includes the conceptualisation of what
constitutes quality Mathematics.

A leadership strategy for school Mathematics which maintains a distorted sense of
“quality” is susceptable to harshly directed leadership influences. Collins (2001) sees such
practices as being based on non-developmental manoeuvring that leans on getting the right
people employed with business-like objectives to meet higher profits and increased market share
at the expense of the sustainability of an enterprize. The implication of such leadership
objectives, specifically for high schools, can be two-fold and as described and implied by
Attewell (2001); Cook & Frank(1993); Trompenaars & Hampden-Turner (2003). Firstly, it
encourages a process of “laying-off” (also referred to as “culling”) of weak students and the
conscious admission of learners known for their high performance at their previous schools.
Heck & Hallinger (2009) maintain that such admission practices of taking on high-performing
learners (who incidentally would be high-performing irrespective of the school they attend), have
a distorted sense of quality learning and teaching of mathematics. These schools should be

questioning claims that they are responsible for high performance as a result of the
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implementation of their mathematics programs and efforts. The bigger picture is that schools
which cannot attract the better junior school learners end up with learners who perform weakly,
thus starting a vicious cycle of low performance for the have-nots in South African schools. In
some cases one even has a poor school ‘brain-drain’ as wealthier schools attract better
mathematics learners with promises of bursaries and “superior” school resources. The
unfortunate consequence of these practices is that many schools in poor communities do not
perform very well in Mathematics , unless leadership follows the same engineering of quality
geared at excluding the undesirables and the admission of the high inert-quality students.
Secondly, it also implies that schools attract and employ educators who meet the strategic
intention of curriculum-based schools, and hence to get learners to produce good results in high-
stakes curriculum-based-examinations (Collins, 2006). Teaching and learning should essentially
be developmental by nature and free from manoeuvering to meet the whims of a privileged few,

with their own ulterior motives and agendas.

2.2.2. Knowledge-based views on Quality Learning and Teaching of Mathematics

Quality is about sustaining the supply of teachers and learners, and the attainment of value
in the lives of the learners. For Mathematics to have meaning in the lives of the learners, it must
bring value to their future careers. It is the responsibility of school leadership to do more than
just look after the needs of governing bodies, state enterprises or interest groups with various
ulterior motives (Riddle & Drenth, 2002). It is to the advantage of the school community to
develop a perception of growth which has long-term value as a goal (Collins & Poras, 2002).
The value of Mathematics needs to be understood by educators and learners for quality teaching
and learning to be truly appreciated (White, 2014).

Quality should be appreciated in the minds of the individuals experiencing it for it to stand
the test of time (Hektner, Schmidt, & Csikszentmihalyi, 2007). When educators and learners
truly understand the academic purpose in their own lives, the quality of the academic enterprise
will be appreciated and prolonged. Sustaining quality mathematics practices for knowledge
economies as an aspect of quality teaching and learning of Mathematics implies that the value of

the practice needs to be understood by all involved.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
16

A popular notion expressed by Clarke (2007) is that school principals should be held more
accountable for quality teaching and learning in schools. In fact it is professed that high
achievement is automatic if the school leader secures good quality teaching and learning (Dobbie
& Fryer, 2009). Smith (2002) explains that knowledge economy learning relies on
apprenticeship methodology to enhance the quality of learning. It is no surprise that Lampert
(1988) proposes a mathematical community that engages learners along the lines of
apprenticeship methodologies to enhance the quality of their learning experience in Mathematics.

Sustaining methodologies to enhance the quality of the learning experience within a school
is the essence of this research. School leadership is the focus of this research. The fact that
leadership might hold the key to sustain the quality of teaching and learning of Mathematics
seems to be a proposition worthy of further investigation. The concept of teaching and learning
of Mathematics is thus grounded in the leadership’s value proposition dependent on “the clarity

of quality learning and teaching indicators” and “the continuity of the quality practices”.

A. Leadership clarifying “quality” indicators of mathematics teaching and learning
Clarifying a set of quality descriptors to measure performance of teaching and learning of
mathematics is a quality assurance priority for school leadership. Senge (2006) is clear that
performance has to do with sustainable results. Sustainable results, however, depend on the
value proposition of the mathematics practice, i.e. the usefulness of the practice for the
participants. In other words, the purpose behind the results people are trying to achieve is in
essence the basis for sustainability of a practice. Senge challenges mathematics teachers in a
profound way when he asks whether they really understand the “products” they are creating.
Zevenbergen (2001) takes the discussion further with the claim that there exists a mismatch
between school Mathematics and beyond-school Mathematics. She suggests a strategy to bring
about quality in the mathematics classroom is to embed mathematical concepts in context,
making the mathematics appear more useful and purposeful. This is the notion of clarifying the
strategic quality indicators, which lies at the heart of the leadership’s influence in the
mathematical teaching and learning practice. Stein, Remillard & Smith (2007) define the space

which teachers create for learning as located beyond the intended curriculum.
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Curriculum is roughly defined as the content of teaching and learning. Within this
dimension much “misinterpretation” can occur because educators incorporate their prior
understanding, along with their own beliefs and objectives about the formal curriculum, into the

execution of the curriculum (Stein et al., 2007).

A set of nine indicators which can easily be adapted to clarify the establishment of quality
teaching and learning of Mathematics, is proposed by Resnick (1989). The set of principles of
learning and teaching was introduced as an alternative to Lave’s (1998), Communities of
Practice (CoP) (Goldman et al., 2004). Lave is of the opinion that a CoP is not entirely
applicable in a school set-up because of the limitations of school periods, the organisational
hierarchy of the school and the misalignment between schools and the broader mathematical
community. Kerno (2008) agrees with this. Goldman et al. (2004) argue for an alternative notion
of Nested Communities of Practices in which a set of principles suffices in identifying the
practice. In the case of a learning environment such as a school where lessons are organised, the
nine indicators were identified to bring validity to these assumptions (Goldman et al.). The
broader mathematical CoP has rules and clarity regarding what is expected, allowed and
disallowed in a LPP (Lave, 1989). The set of indicators which facilitate quality teaching and
learning of mathematics proposed by Resnick & Hall (2000), Goldman, Resnick, Bill, Johnston,
Micheaux & Seitz (2004) and Boothe (2013) are as follows: organising and supporting to
encourage effort from the participants; setting targets and goals at various stages of the learning;
establishing sustained effort over time so that participants experience assessment as fair and
credible; recognising participants for authentic accomplishment; engaging the participants in
reasoning activities; developing accountable conversation skills; socialising participants to think
intelectually; assisting participants to self-manage learning; allowing transition from learning to
work through an apprenticeship process. The clarification of indicators of quality teaching and
learning of Mathematics in high schools are definitely functions of school leadership, especially

where educators are not driving these innovations and sustaining these valuable practices.
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B. The continuity of quality teaching and learning of Mathematics practices

Quality assurance is about a rigorous and continuous inquiry against specific quality
descriptors which measure the prevalence, extent and consistency of teaching and learning
practice. A simple question to mathematics educators regarding how they know that learners
have learnt anything elicits different responses from them, according to Wiliam (2007).
Standardising assessment is normally the response offered as an explanation of how to gauge
learning. Wiliam endorses the value of assessment as a tool to improve Mathematics learning.
He goes further to link a good assessment tool to a good teaching activity. To achieve this, itis
incumbent upon educators to design an interactive process to assess whether what was taught
was in fact learnt. In a rigorously systemised school, the responsibility to secure consistency of
this level of quality assurance rests with school leadership. The challenge for leadership is thus,
to measure the teaching and learning against and how to determine the most appropriate method
to sustain such a culture of quality improvement.

A consistent and rigorous quality-controlling mechanism to provide regular and consistent
feedback for the teaching and learning of Mathematics is required to ensure and sustain quality.
Goldman, Bill, Johnston & McConachie (2005) propose a strategy by leadership to sustain and
improve the quality of teaching and learning within a school, named “the learning walk”.
According to Goldman and his co-authors, “the learning walk” is an organised literal walk
through a school’s halls and classrooms using a set of learning principles as described above, to
focus on the instructional core. EImore (1996) defines the instructional core as how teachers
teach, how students learn, and what teachers teach learners. The hallmark of the learning walk is
observation of the instructional core through the eyes of a leader (Goldman et al.). Such
leadership could examine learners” work and question learners about their work and teachers
about on their classroom practices. Through this observations, leaders collect evidence about
teaching as well as learning. Learning walks are short in duration, usually 5 — 10 minutes per
class, to make it possible for an entire school (depending on size) to be observed within a few
hours (Goldman et al.). During these visits, leaders obtain a snapshot (Goldman et al., 2005) of
the learning at the school. The leaders on such learning walks have to be strategic about their

observations based on the brief period of time it occurs because the evidence gathered during this
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time is of a valid but limited nature. Rather than drawing conclusions from the evidence, these
leaders should formulate reflections or thought-provoking questions designed to encourage new
practices that can potentially lead to increasingly higher quality teaching in an individual
classroom or in the school as a whole. The power of the snapshot views, according to Goldman
(et al.), is that they are of a recursive nature, i.e. they are part of a professional development
cycle of a school. As such, professional development can occur following the learning walk in
terms of the principles of learning previously outlined (Goldman et al., 2004). The learning walk
is an example of a rigorous and consistent process that can be put in place in a school to ensure

sustainability in quality and in so doing improve teaching and learning consistently.

2.3. Conclusion

In this chapter the concept of “quality” as it relates to two predominant orientations was
clarified as depending on the motives of the school’s leadership. Both orientations’ foci are
necessary dimensions of the definition. The concept of quality should include the high-stakes
examination drive as well as meeting of the needs of the knowledge economies as the users of
high school mathematics. Furthermore it has also been established that high school Mathematics
quality practices require leadership to be sustained through quality management practices (like
the learning walk) measured against a clear set of principles (like the nine principles of learning)
against which to measure what constitutes quality. In the next chapter the role of leadership in
sustaining the production of quality learning and teaching practices in Mathematics classrooms,

will be further expounded on.
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Chapter 3

Leadership Sustaining Quality Learning and Teaching of Mathematics

3.1 Introduction

In the previous chapter quality learning and teaching of mathematics was defined and
shown to be subject to influence by various interest groups. The gap which exists between the
establishment of quality learning and teaching innovations in mathematics and the sustainability
of such innovations have been acknowledged as a major challenge. The value of leadership as an
option for consideration to sustain quality learning and teaching innovations are thus the starting
point of this chapter. Known quality learning and teaching of mathematics constructs like “doing
mathematics” professed by Schoenfeld (1989) and Julie (1992) are seen within the context of this
research as a subset of the broader quality learning and teaching of mathematics practice, which
are conceptualised diagramatically as follows:

Figure 3.1: “Doing Mathematics” as Quality Learning and Teaching of Mathematics

Quality Learning and
teaching of Mathematics

Doing Mathematics

The sustainability of quality learning and teaching of mathematics innovations, where
school leadership support is lacking, is addressed by writers like Printy (2010) and Baxter &
Williams (2010). Fortune (1996) also recognised the lack of school leadership support in

addressing the apparent gap in sustaining quality learning and teaching of mathematics in high
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schools. In the latter case the passion for innovation in quality mathematics teaching was
dampened by the lack of enthusiasm by the school leadership which was possibly the reason for
the retardation of sustainability of such innovations. It seems as if something is amiss when it
comes to sustaining quality practices in the mathematics classroom. Meyer & Slechta (2002)
attribute the dilemma to sustain practices like “doing Mathematics” to “a gap in leadership”.

Organizational leadership (including school leadership) and a CoP (of which “doing
Mathematics” is an example) have similarities related to the establishment and sustainability of
innovations. Doing Mathematics encompasses two CoP components as proposed by Lave &
Wenger (1998), outlined in Figure 3.1below, i.e. (i) beoming a participant to the mathematical
community of practitioners and (ii) sustaining the practice of “doing Mathematics”. A leadership
type which is closely related to “Doing Mathematics” is “situated leadership” (Blanchard, 2010).
Blanchard’s notion of “situated leadership” is about an orientation within a practice where the
leadership supports established innovations and sustain actions which are beneficial to the
practice. In Table 3.1 below, it is far easier to recognise the corresponding notions:

Table 3.1: Comparison between Doing mathematics and Situated Leadership

Becoming / Establishing Sustaining

Doing Becoming a participant Secure the survival of the
Mathematics gap P practice

Situated Establishing a culture to become a Sustain the culture for
Leadership participant survival of practice

Table 3.1, highlights a comparison between “doing Mathematics” and “Situated Leadership”, in
terms of “becoming” and “sustaining”. In terms of the above table, the research question is thus
about school leadership influencing the establishment and sustainability of “doing Mathematics”
innovations in a high school. Discussions on establishing and sustaining quality learning and

teaching of mathematics practices are thus the crux of the rest of this chapter.

3.2 Establishing quality learning and teaching of mathematics through leadership
Leadership is known to play a role in establishing a conducive learning “tension”

(Trompenaars & Hampden-Turner, 2002) between teaching and learning of mathematics

(Harkness & Portwood, 2007). The value of the leadership’s influence lies in the establishment

of such a tension for learning and teaching (Trompenaars & Hampden-Turner, 2002), which
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makes leadership necessarily worthy of inclusion as a quality learning and teaching innovator.
Quality learning and teaching of mathematics are often stifled by educators in the classrooms.
This occurs through some careless actions by educators according to Walls (2007). Quality
learning and teaching in mathematics classrooms (with CoP features) acknowledge a need for a
Legitimate Peripheral Participation (LPP) consciousness (Lave, 1989) which Trompenaars &
Hampden-Turner (2002) calls a “learning tension for development”. This learning tension can be
harnessed to establish the practice of quality learning and teaching of mathematics. It is the
intention of this study to investigate factors bringing about such tensions for quality teaching and
learning of mathematics by focusing on similarities between LPP of “doing Mathematics” and
the developmental levels of “situated leadership” (Blanchard, 2010). In “doing Mathematics” (as
in any CoP), LPP has essential levels of participation where participants have an objective (or it
is the objective of the system within which they operate) to sustain the practice, where the
participants can strive to become ‘experts’ within the practice. In Table 3.3 below, | simplified a
representation of Lave and Wenger’s (1998) LPP structure for easier contextualisation.

Table 3.3: Distinction of Roles in a CoP

Spectator Newcomer Participant Mastfer./ Full
Participant
e An individual e A newcomer is e A participant e A full-on
who is not the individual functions on participant
necessarily who makes the the level who
involved, initial whereby the consistently
however contributions. individual makes a high
he/she e This might not begins to make degree of
observes and is imply that value-added contributions
definitely he/she is contributions to the practice.
present. making value- to the e This individual
added knowledge also has the
contributions; store of the sustainability of
however there practice the practice at
isa move to heart.
get involved.

In a CoP orientated mathematics classroom the learning tension between the students and
teachers is expected to be non-traditional. Lave and Wenger (1998) did not necessarily intend
that the participants in a CoP fulfil the roles of leaders in relation to each other. The LPP roles do

not even make distinctions between student and teacher participants. In other words, all
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participants are seen to be a part of the learning milieu. However, to sustain a practice, as well as
making things better for peers, is in line with Sanborn’s (2006) definition of a leader. The role of
the expert is thus essentially that of a leader. “Situated leadership”, according to Blanchard
(2010), is a generic attempt at formalising the development of leaders in the context of a practice.
This developmental nature, coupled with the hierarchical progression within “doing
Mathematics”, makes situated leadership a very good proposition in addressing the shortcomings
related to sustainability of innovations towards “doing Mathematics” in the classroom. Figure 3.4
below, represents my simplified representation of Blanchard’s (2010) leadership development

model within an organisational setting, based on the needs of mathematics students and teachers.

7\

/Coaching (Newcomer) —\

participants who mostly
offer ideas but not
necessarily to the extent that
adds value to the practice.
Learners’ or teacher’s need
for quality development
might be to be coached by a
more senior participant, i.e.
the school leadership might

/Supporting (Participant) -a\

participant has an increasing
say in decisions but provides
coordination and guidance.

Learners’ or teacher’s need
for quality development
might be to be supported by
other senior participants, i.e.
the school leadership might

\ be such a participant. /

Directive (Spectator) - a\
participant makes low level
and even initial, first-time
decisions and the

communication is primarily
one-way.

Learners’ or teacher’s need
for development might
require an external step-by-
step directing hand, i.e. the

\ be such a participant. /
/ Delegating (Master) - a \

participant who is capable of
performing largely on his/her
own and making his/her own
decisions. Learners’ or
teacher’s needs: requires
delegating skills to be able
to sustain the practice, i.e.
the school leadership might

school leadership might be
\ such a participant. /

\be able to secure this need./

S

Figure 3.2: Learning and teaching development based on “learner” needs Spectrum

The innovation of a “doing Mathematics” classroom tension nurtured by a school's leadership
within the context of situated leadership is a crucial point of research for the establishment of
quality learning and teaching of mathematics in a high school (Blanchard, 2010).

The role of situated leadership (Blanchard, 2010) is to encourage and nurture quality

learning and teaching of mathematics practices between mathematics teachers and their learners'
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so that the quality of mathematics students’ and their teachers’ contributions are acceptable to
some or other “school-levelled” mathematical community of practitioners’ standards. Student
contributions on a school level is according to Michaels & O’connor (2012) and Kumpulainen &
Lipponen (2010) necessary in order to develop the quality of learner contributions. Figure 3.5
below, shows my schematic representation of two extremes of learner contribution development
on a discourse spectrum: i.e. “simply say something about” to a “full-on argument to defend a

view”.

Spectator Master
(Directing Needs (Delegating Needs)
Just "saying something about" Full-on argument to defend a view

Figure 3.3: Student contributions on a discourse spectrum

Two types of general contribution can be easily influenced by school leadership through
the establishment of special grouping of students throughout the school, which acknowledges
Lave & Wenger’s (1998) LPP and Blanchard's (2010) developmental needs of learners. The first
type of contribution is accomodated in group settings, where students are encouraged to just say
something - anything. In this group setting initiated classroom, students can be coached or
supported to become “full participants” by virtue of the extent of their participation. The second
type of contribution which is also viably accomodated in a group setting is where the quality of
contributions is paramount. In other words, the group arrangements of students within the school
has the capacity to accommodate a CoP-like milieu where the extent and quality of contributions
are developed by running like a local mathematical community of practice. In the figure 3.6
below, | represent my expectation of the school leadership role if it were to accomodate

mathematics students’ decisive contribution in developing full participants.
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Newcomer: Participant:
Needs to be coached Needs to be supported

Figure 3.4: Scope of decisive mathematical contribution

According to Lave (1989), these two spectrums (discoursing contributions and decisive
mathematical contributions) illustrate the general types of contributions made by practitioners in
their respective practices. In a doing Mathematics classroom context, learners are expected to
make contributions to the class in a way that brings the practice in line with the practice of
mathematicians in the broader Mathematics CoP. On the other hand, learners also develop and
hone some skills which reflect them as practitioners.

Leadership can sustain a viable tension between teaching and learning in a mathematics
classroom derived from the contributions learners make to the classroom activities. The
maintenance of established quality learning and teaching of mathematics innovations is the
responsibility of the school leadership (Trompenaars & Hampden-Turner, 2003). The school
leader can establish viable systems to ensure that these established learning tensions are
sustained throughout the school or even in the classroom through enforcing his leadership
practice (Blanchard, 2010) within “doing Mathematics” (Lave & Wenger, 1998).

The extent of the school leader’s nuturing of the learning tension systems also depends on
the contributions of the participants. As has been discussed, Blanchard's (2010) “situated
leadership” intervention can be viewed in line with Lave and Wenger's (1998) LPP classification
and doing Mathematics, based on the extent of the participants’ contributions. Investigating

leadership’s influence on the two dimensions of contributions (i.e. discursing contributions and
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discoursing contributions) as it impacts on the quality of teaching and learning of mathematics in

the classroom, seems a logical progression for the next section.

3.2.1 Leadership innovating a discursive mathematics classroom
Educators of mathematics want their learners to be make substantial contributions.
Sometimes it does not matter as long as they just make contributions, which is the reasoning
behind discursive contributions. According to the Oxford Dictionary (2008), discursive means
communication of thoughts through words. These words might even be lengthy to include
additional material not relevant to the topic of conversation. In the context of this study, a
discursive contribution corresponds with Julie's (1992) notion of a quality mathematics, i.e. a
contribution that can be added even though it might not have the depth required in the broader
knowledge store. Leadership's role in ensuring educators and learners develop their discursive
capacity is exemplified through an existing model that has predominantly discursive attributes.
Goldman, Resnick, Bill, Johnson, Micheax & Seitz (2004) have developed the nine
principles of learning tensions five of which apply comfortably to the discursive dimension of a
“doing mathematics” activity. These five principles are in line with Mason’s (2006) ontological
perspective. The five principles are about:
o Regular questioning by and to learners
o Substantiating through evidence and what others said to reinforce positions
o Accounting to meet the practice requirements of mathematicians
J Self-monitoring and regulation of learning
o Reflecting on the experts who model thinking and learning strategies from which others
can learn.
These five principles of quality learning are appropriate as viable discursive contributions and
their introduction into the classroom context rests in the realm of school leadership. Julie (1992,
2004) identified a set of discursive attributes which can also be seen as typical South African
high school attributes. These include:
o Completion of academic work, especially if it is specified

o Involvement in a group set-up to assist low functioning learners in the mathematics class
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o Educators giving special assignments to learners who are willing to do the work
o Responsibility and willingness to be held accountable for facts negotiated.
These attributes of quality learning contributions are the prerequisites of a quality teaching and
learning system and hence of an effective of school leadership

For leadership to be able to influence the quality of teaching and learning, the five
principles of learning mentioned above from Goldman’s nine principles (Goldman et al., 2004)
need to be applied consistently. Goldman et al. (2004; 2005) and Julie (1992, 2004), have
produced excellent work in identifying these principles and classroom attributes but have not
elaborated on how such discursive attributes in teaching and learning can be inculcated or
developed. It is my objective in this study to investigate the capacity of those in leadership to
bring about and further sustain and improve these discursive attributes in the mathematics
classroom.

I am of the opinion that it should be mathematics educators’ objective to have their learners
make discursive contributions in the mathematics classroom and develop their skills in do doing.
The leader according to Sanborn (2006) should prioritise seeing learners develop and improve
the quality of their contributions. This is in line with Jensen’s (2009) resolve for leadership to see
all learning and teaching shortcomings addressed by the school’s leadership. What is quite
important is that school leadership should be viewed as a vital component in sustaining the
quality attributes of learning and teaching described by Julie (1992, 2004) and Goldman,
Resnick, Bill, Johnston, Micheaux & Seitz (2004). A discursive contribution is about making
contributions to the classroom, which does not necessarily have a quality dimension acceptable
to the broader knowledge store. However, in the next section | pursue the option of a
contribution which is far more acceptable to the standards of the broader doing mathematics
community, i.e. a “decisive” contribution. The Oxford Dictionary (2008) defines “decisive” as

the act of settling a discourse.

3.2.2 Leadership in innovating decisive Mathematics classroom contributions
The concept of learners making quality contributions which are acceptable by the broader

“Doing Mathematics” fraternity is not always acknowledged as a valuable as part of a school
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leader’s influence. Ross & Gray (2006) acknowledge school leaders’ impact on mathematics
learners’ contributions in the classroom and even in the development of the quality of these
contributions. Heck & Hallinger (2009) have found that a specific type of focused leadership
brings about a far better improvement in mathematics learning than other types of leadership.
Matthews (2009) feels strongly that school principals, as well as educators, have a role to play in
establishing and improving the quality of contributions made by learners in the mathematics
class. The sensitivity of the school leadership towards the type of contributions learners make in
the mathematics classroom were investigated further based on how leadership can innovate a
culture of making contributions in the classroom and how to inculcate a sustainable culture of
making these contributions.

The school leader’s most obvious tool is the appraisal of teachers intended to encourage
educators to innovate practices that will develop learner contributions in the classroom. There are
however factors other than teachers aligning themselves with an appraisal system led by school
leadership which needs to be recognised for encouraging teachers to develop decisive
contibutions from students. This notion of educators as an imperative role player to improve
student contributions in the mathematics classroom is supported by Civil & Planas (2004) who
see the role of the educator as paramount in this endeavour. Liskala, Vauras & Lehtinen (2004)
however, do not acknowledge the presence of the teacher in the higher order contributions of
learners as an imperative in bringing about quality learning. Turner & Patrick (2004) find a
middle road between the two extreme roles of educators in development of student learning in
mathematics. They see educator instructions however, as key in establishing a desire within
learners to make quality contributions. Unfortunately South African educators are not well
known for sustainable innovations, even though leadership uses appraisal tools intended for
teacher development.

Establishing a culture of making contributions in the classroom is easily created but
unfortunately not necessarily sustained unless the learners involved realise the value of being
placed at the centre of the learning practice. Rohrbeck, Ginsburg-Block, Fanuzza & Miller
(2003) emphasise that peer learning is an example of how students can learn to value their role

in socializing as part of a Mathematical practice. Topping (2005) links peer learning as an aspect
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of a classroom practice which could influence the quality of learning. In fact Topping is of the
opinion that it can also be implemented on a school-wide level and not just at a classroom level.
Goos (2004) mentions peer learning as being the responsibility of the educator in a classroom,
and by implication, whole-school organisation of this will reside with whoever has infuence on
such a level, i.e. the head of department or even the school principal. Sustaining an innovation
requires the impact of leadership in order to make the innovation a cultural tool, within a school.

As was mentioned previously, the essence of quality learning and teaching of mathematics
in a classroom context is about making contributions in the mathematics classroom (Walls,
2007). Davies & Davies (2008) argue that the school leader who has the intention to establish
quality learning and teaching of mathematics practices in the classroom, should be situated in the
Mathematics practice. School leadership's involvement is essential to initiate learning such that
the all participants are situated in the mathematical practice. The one thing that needs to be added
to this discussion is that the decisive contribution that is being discussed here does not
necessarily imply a higher order quality contribution (Liskala, Vauras & Lehtinen, 2004).

The establishment of a system which acknowledges learner contributions with the intention
to develop them, is a function of school leadership. According to Walls (2007), the context of
making contributions in the mathematics classroom is the essence of school mathematics.
Jensens (2009) posits that if a school comes short in any area of development, it is incumbent

upon the school leadership to find solutions for these shortcomings.

3.3 Leadership inspires sustainable quality learning and teaching of Mathematics

School leadership has a vested interest in prioritising those aspects of teaching and learning
that promote quality (Higgens & McAllistair, 2004). Bereiter (2002) questions the sustainability
of innovations such as doing Mathematics in a high school. Jamrock, Vickers & Bear (2006)
however indicate that the sustainability of innovations of quality learning and teaching of
mathematics are viable if it becomes part of the culture of an organisation. For leadership to
develop such a culture, the following two aspects are vital and will form the basis of this section

of this literature review:
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o Leadership should promote quality learning and teaching of mathematics practices in the
school, and

o Leadership should cultivate a school-wide quality learning and teaching culture.

3.3.1 Leadership promotes quality learning and teaching of mathematics practices

Innovating quality learning and teaching tools in line with Schoenfeld's (1992) notion of
doing Mathematics is, according to Knuth (2002), a possibility within mathematics classrooms in
secondary schools. Julie (1992) sees “doing Mathematics” as a practice within the context of the
learner’s world. He sees “doing Mathematics™ as solving puzzles, working with classical
problems, calculation procedures, and using the activities learners experience in their daily lives
as vehicles for concept formulation. These four teaching attributes are not necessarily always
found together in the normal classroom setting. Julie (1992) and Handley, Sturdley & Clark
(2006) speak of the separation of Mathematical tools into distinct types as being viable options.
That is why | investigated activities within schools that make up quality learning and teaching of
mathematics in additional school programmes, as well as in the classroom itself.

Some of the stand-alone and extramural programmes include opportunities for quality
learning and teaching of mathematics but however require school leadership’s sensitivity
(Greiffenhagen & Sharock, 2008). The successful operation of mathematics clubs or societies in
schools are typical examples of sustainable activities within South African schools. The doing of
mathematics should not be restricted to the implementated mathematics curriculum in the
classroom. Out of classroom or extramural mathematics activities like mathematics clubs,
societies and the solving of puzzles, riddles and mathematics olympiads are the various ways
through which the doing of mathematics can be supported by school leaders (Julie, 2004; Koich
& Berman, 2005; Douglas, 2009; Deng, Li & Li, 2013).

Knuth (2002) raises the place of proofs in secondary schools as scarce classroom activities
despite these being very much part of classical problem solving and the curriculum-based
classroom. These quality learning and teaching aspects, through traditional quality assurance
processes can be promoted by school leadership showing a preference towards cooperative

learning practices. Pape (2004) sees problem solving as a very important aspect of improved
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comprehension which is of significance in mathematics learning. Gillies (2004), as well as Cobb,
Stephan, McClain & Gravemeijer (2001), sees small cooperative groups as very important
aspects of improving problem solving amongst learners. Scarlatos (2006), and Stahl Zhou &
Toledo (2006) are of the opinion that group work is effective when learners solve puzzles.
Furthermore, the group brings about a sense of belonging which fits well for “doing
Mathematics” as well as the necessary identity aspects that go with being part of a CoP (Gere &
Macdonald, 2010). Jensen (2009) proposes that the school leaders could secure a CoP in a
school, whereas Kerno (2008) sees Lave &Wenger’s (1998) notion of a CoP in the classroom as
being to problematic because of bureaucratic limitations and time-sensitivity to curriculum
related work. These issues can be circumvented through schools which are dedicated to expose
learners to these artefacts in the interest of quality teaching and learning.

Co-curricular or extracurricular mathematical experiences are appropriate innovations to
faciltate quality learning. Julie’s (2004) description of artefact production to include calculation
procedures is actually an everyday classroom activity in mathematics. One of the big challenges
according to Duval (2006), however, is that the classroom ativities go hand in hand with notions
of procedural understanding. According to Leung (2005),Eastern countries do very well in
TIMSS testing because their educators and learners have a keen conceptual understanding,
procedural understanding and procedural fluency which play a role in test performance. Mulligan
& Mitchelmore (2009) see the value in calculation procedures as being foundational to other
very important aspects of mathematics: generalisation, patterns and algebra. Julie's (2004) notion
of doing Mathematics through incorporating activities based on learners’ experiences in their
daily lives as being the vehicle for concept formulation is a viable option in the classroom. The
decline in performance quality in mathematics has much to do with lack of interest according to
Swarat (2008). Differentiated groups are seen by Kirkey (2005) as an opportunity to develop
conceptual understanding in mathematics. Innovations involving tutorial programmes have
helped to create interest according to Moursund & Albrecht (2011); Strong, Thomas, Perini &
Silver (2004). Innovating Julie's artefact production aspects as minimum requirements for doing
Mathematics in secondary school classrooms are indeed possibilities because these are viable as

individual classroom practices. Scarlatos & Scarlatos (2006) recognise the value of a learning
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environment in classrooms where learners do mathematical manipulations, mathematical
puzzles and physical mathematical activities in the classrooms. Julie states that artefact
production and doing mathematics, do not necessarily always occur together. Gresalfi, Martin,
Hand & Greeno (2009), McNair (2000), Forman & Ansell (2001) remind us that the quality of
discussions, as well as the opportunities created for discourse are important considerations for
viable production of mathematical artefacts and hence a “doing Mathematics” practice in high
schools.

Sustaining quality learning and teaching of mathematics innovations require some or other
external attribute such as leadership, to ensure rigourous practices are applied. According to
Bereiter (2002) and Julie (1992), the innovation around these educational aspects are not
necessarily a problem compared to other more traditional procedures. The issue with quality
does, however, lie with the sustainability there-of. The issue of quality learning and teaching of
mathematics innovations can however be cultivated in a sustained culture, which will be

discussed, next.

3.3.2 Cultivating school-wide quality learning of teaching of Mathematics culture

Lubienski (2003) is of the opinion that innovations of quality learning and teaching of
mathematics hold much value for learners in the classroom, but proposes it to be part of the
school's culture to secure its sustainability. Walshaw & Anthony (2008) raise the inevitability of
such educational reform for learning in high school mathematics. Julie (2004) reminds us that
doing Mathematics practices might not be prevalent in the mathematics classrooms. However
innovation does take place. In this section of the literature review, | investigate the viability of
sustaining innovations using a strategy that normally works well in a non-hierarchical ‘real’
doing Mathematics fraternity, but which, in a mathematics class, might require the input of
leadership practices.

When educators fail to sustain quality learning and teaching of mathematics practices in
the classroom, it is incumbent on school leadership to find innovative solutions to the problem.
Jamrog, Vickers, & Bear (2006) are of the opinion that innovation is vital, in fact a prerequisite

for success and needs to be incorporated into any aspect of an organisation including teaching
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and learning. Knapp (1997) sees innovation as imperative for improvement of instruction in
mathematics. Edwards (2000), however, raises a concern that whilst innovation can
revolutionalise the teaching of mathematics, it has failed miserably because it was not
sustainable in quality learning and teaching mathematics. Bereiter (2002) is of the opinion that
classroom innovation does not always lead to sustainable practice. Looking beyond the educator
to find a solution for the promotion of quality teaching and learning of mathematics requires a
resolve to make things better through innovative means, hence the leaning towards the school
leadership (Sanborn, 2006).

Success in sustaining innovations of quality learning and teaching of mathematics in the
classroom has to do with the school leadership's sensitivity and resolve. Fortune (1996) found
that a systemic manoeuvrering of the high school classroom design can in fact bring about a local
CoP functioning as a local doing Mathematics practice. Zhang, Hong, Teo & Morley (2011)
show that innovation related to community knowledge building is sustainable in a junior school
mathematics classroom. In order to sustain an innovative practice such as “doing Mathematics”
in a high school classroom requires a school-wide culture which can make the practice an
acceptable school practice. Chan (2011) admits that innovation integrated with normal classroom
activities poses challenges, whereas a knowledge-building model which includes contextual and
systemic changes, as well as community building aspects to the school, can help to sustain the
innovation.

The lack of school leadership support in the production of quality practices is the essence
of the non-sustainability of quality learning and teaching of mathematics. The real issue
transcends the school leader but is really to do with the function of the leader which involves
galvanising the entire school community to be accepting of the drive to develop school-wide
quality of learning and teaching of mathematics. Owston (2006) agrees that the greatest
requirement of successful innovation is the support provided to an educator by the school's
leadership. Higgens & Mcallaster (2004) are of the opinion that some of the main reasons
innovation cannot be sustained, are that strategic changes cannot be done in isolation. What is
required is that the cultural artefacts need to change as well. Kavanagh (2006) confirms the

notion that leadership impacts in a huge way on the culture of an organisation, such as a school.
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Zien & Buckler (1997) see the culture of an organisation as the sustainable factor of any
innovation introduced. Squire, Makinster, Barnett, Luehmann & Barab (2003) highlight the
importance of leadership functions, such as cultural design adjustments in a school, in order to
implement curriculum innovation of the likes described by Julie (1992). Parry & Proctor-
Thompson (2003) see leadership as the contributor to an organisational culture which could
successfully sustain innovation. The value of leadership as a viable option to support educators
in sustaining their “doing Mathematics” innovations in their classrooms is worthy of further
study and research.

Sawayer (2006) uses the concept of sustaining a classroom innovation involving the entire
school community as a cultural solution. Situating the school leader into the quality of learning
and teaching of mathematics will imply a school culture designed for that purpose. Whilst Julie
(1992) agrees with Kerno (2008) that it is a difficult proponent to create a mathematics CoP in a
classroom set-up, it is beginning to appear that a viable option to sustain such an innovation
revolves around creating a culture that has the capacity to situate a leadership practice within the
“doing Mathematics” practice (Blanchard, 2010). This literature review shows that it is indeed a
viable option to sustain “doing Mathematics™ aspects in a classroom set-up. All that remains now

is to embark on a research to validate the theoretical research within practice (Mason, 2006).

3.4 Conclusion

The development of appropriate quality learning and teaching of Mathematics practices
combined with the notion of situating the leadership practices within the practice was discussed
in this chapter. Establishing quality learning and teaching of Mathematics is done against a set of
quality indicators which brings about a measure other than mere testing in high-stakes
examinations. Furthermore, the sustainability of innovations in the established quality
Mathematics practices are reviewed according to literature, viable through school leadership
situated in the practice. In the next chapter, the research to investigate the prevalent measures of
situated leadership in schools where there exists a sense of quality learning and teaching of

mathematics, will be embarked upon.
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Chapter 4

Research and Methodological Design and Implementation

4.1 Introduction

In this chapter, I describe the design of the study as it relates to high school leaders’
influence on the quality of teaching and learning of mathematics in their respective schools. The
study sets out to evaluate phenomena where high school leaders influence the quality of the
learning and teaching of mathematics practices at their schools. The research design outlines the
specifications of the research plan for the research participants and the selected research methods

to collect and analyse data. (Welman, Kruger & Mitchell, 2008).

4.2 Research Design

The two primary research designs (i.e. quantitative and qualitative research designs) were
both considered for this research in exploring high school leaders’ influence on the quality of
learning and teaching of mathematics. According to Mouton (2005) these research designs may
be used in combination if the nature of the inquiry requires it. Quantitative research however
involves random selected samples and does not allow for participants to provide reasons for their
actions (Mason, 2006). The absence of social dimensions in quantitative evaluation is contrary to
the purpose of this research to investigate school leaders’ ways of influencing the quality of
learning and teaching of mathematics at their schools. This research requires an inquiry with a

strong quality element, researched from a social dimension perspective.

The case for a qualitative approach to this research provides the value component to the
social inquiry. The nature of this inquiry is impacted by its social research dimension (Leedy &
Ormrod, 2005), which can be mapped out in terms of its purpose (to improve mathematics
learning in the school) but also its use (to produce mathematics participants in higher learning
and knowledge economies), the timing (within the school and not after school programs) and the
viable data collection techniques (to approach a sample of role-players representative of the

entire school population). The nature of social research thus necessitates a qualitative approach if
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it is purposed in exploring the phenomenon of the school leader’s influence on mathematics

learning and teaching (Mason, 2006).

Qualitative investigations develop from needs within the research community (Mouton,
2005) as is the case for this investigation. This qualitative design explores the phenomenon of
school leaders’ influence on quality learning and teaching of mathematics. The research design
comprises predominantly a phenomenological approach. The generation of textual data is
according to Mouton (2005) indicative of this type of research, where unstructured interviews,
semi-structured interviews and focus group discussions can be implemented. In the next section
the data collection methods used in this research, will now be further motivated and the

procedure for data analysis outlined.

4.3 Data Collection methods

The data collection methods to extract phenomenological qualitative data from school
leaders may include according to Mouton (2005), unstructured interviews, semi-structured
interviews and focus group discussions. In this research, unstructured interviews were conducted
with school leaders and semi-structured interviews with mathematics teachers. Focus group
discussions were conducted with small groups of mathematics students. Below, I expound on my
motivation for unstructured interviews, semi-structured interviews and focus group discussions
as the most appropriate research methods to extract data for investigation of the phenomenon of
school leaders’ influence on quality learning and teaching of mathematics. Further | will also

clarify the procedures around the application of the three methods of data collection.

4.3.1 Unstructured in-depth interviews

An unstructured interview is essentially a relatively informal interactional exchange of a
topic-centred aspect. The one-on-one in-depth probing viability of an unstructured interview is
according to Mason (2006) an investigation into the social reality of participating individuals.
The school leaders were interviewed to investigate whether they believe they influence the
quality of mathematics being taught and learnt in their schools.

An advantage of the unstructured interview in this research is that it allowed for

penetrating follow-up questions and the generation of hypotheses based on the accounts of the
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school leaders. It needs to be considered that the data sought are not obtainable in any form other
than the accounts of the school leaders. The idea behind unstructured interview questioning in
this study was to determine whether school leaders influence the quality teaching and learning
practices within the mathematics classroom (see chapter 2 and 3).

A single core question (Appendix 7) was posed to all the participating school leaders at the
start of the unstructured interview. The core question captures the main research question:
"Please tell me how you influence quality learning and teaching of mathematics in your school?"
The notion of asking this single core question is in line with Interpretive Phenomenological
Analysis (IPA), which forms the basis of this study (Smith, Floweres & Larkin, 2009).

The reasons for the single question in terms of an IPA as asserted by Smith et.al. (2009)
are manifold. Firstly, it allowed for an IPA inductive epistemology. Secondly, issues were not
structured around the researcher's assumptions. Thirdly, the school leaders' priorities and what
they deem to be important became the focal point of the interview. Fourthly, it reduced the
likelihood of the researcher directing the interview. Fifthly, it limited the danger of only the key
topics being reflected in the analysis. Finally, it increased the likelihood of new and unexpected
findings. The reasoning behind a choice of unstructured interviewing in this study is to open new

and potentially uncharted theory.

4.3.2 Semi-structured in-depth interviews

A semi-structured interview is different from the unstructured interview only to the extent
of its pre-determined structure and questions which inform the semi-structured interviews. The
semi-structured interview for this study is thus a follow-up of the unstructured interview. The
variables and hypotheses derived from the unstructured interviews with school leaders about
their practices were further pursued for consistency and corroboration, in the semi-structured
interview with the mathematics teachers. The list of research questions (Appendix 8) were
pitched at an abstract level (Smith et.al., 2009) to allow for interpretation and curtail directing
the interviewee. The same questions (Appendix 8) were posed to all the participating
mathematics teachers, to bring about consistency in the data from interview to interview. The

semi-structured interview questions were used to facilitate the discussions of relevant themed
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topics used in the unstructured interviews with the school leaders. The idea behind asking these
themed questions was to avoid directed responses. Further, the interview list of questions
allowed for deviation from the absolute structured nature, to accommodate in-depth reflection by
the interviewees for the sake of in-depth data. The intention behind a list of pre-determined
questions is intended to keep the sense of a loose agenda, to allow for a measure of new
postulates in line with the objective of the research. The semi-structured interviews with the
mathematics teachers were intended to validate the unstructured interview data derived from the
school leaders and most importantly to also allow for the addition of new uncharted data, i.e.
data not predicted in the literature review nor derived from the unstructured interview.

IPA continues to be appropriate for semi-structured interviews by starting with the level of
detail derived in the unstructured interview and then progress to a more meticulous analysis of
subsequent data sources (Larkin, Watts & Clifton, 2006). The same procedure as in the
unstructured interview is applicable in the development of grounded theory through analysis of
semi-structured interview data, whilst still corroborating the themes with the literature review
(see chapter 2 and 3). This level of analysis (IPA) continues into the next section, i.e. the focus

group discussion data collection.

4.3.3 Focus group discussions

The six focus groups consisted of between three to eight mathematics learners who were
roughly representative of all the high school demographics (Caucasian, Indian, Coloured and
Black) in the Western Cape Province of South Africa. The groups comprised of all high school
year age groups across a typical South African high school. The composition of the specific
groups was predominantly from the same age groups, but allowances were made for follow-on
years where the group numbers necessitated it. The intended diversification of the student
cluster sample was influenced by the students the school allowed to be interviewed on the day,
which is why the interview groups were not all optimally diversified as was originally intended.
The intention with the focus group discussions was to have like-grades (or at least follow-on-
grades) in the same discussion groups, to allow for learners to express their opinions openly and

to reach some sort of consensus on open-ended questions.
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The focus group discussion questions (Appendix 9) were designed to investigate the
students’ experiences on aspects of quality learning and teaching of mathematics in the
classrooms. Students’ perceptions as to how learning was impacted upon by role-players within
the school: the school principal, mathematics educators and even other learners formed part of
this investigation. Focus group discussions are recommended by Welman, Kruger and Mitchell
(2008) as a viable research method to corroborate the phenomena highlighted in the previous
interviews. The usefulness of the focus group discussion as the last method of data extraction in
this research is because of the flexibility in follow-up questions in the focus groups. The
flexibility in IPA application of a focus group discussion is not necessarily unheard of (Larkin,
Watts & Clifton, 2006).

IPA can be a very complicated analysis strategy in the context of focus group discussions
especially with high school students, where so many factors not related to the school leaders’
influence on quality learning and teaching are applicable. The notion of the unpredictability of
students as viable commentators makes IPA appropriate for focus group discussion data.
According to Palmer, Fadden, Larkin & Visser (2010) IPA can be used across all the methods for
data analysis. IPA is about moving from descriptive data to interpretive data, but it can be
applied flexibly.

Palmer et.al., (2010) suggested a few adaptations to the IPA process, to make the focus
group discussions with high school students as participants relevant for this research: the
researcher should be identifying the students’ experiential claims and concerns very early in the
focus group discussion sessions; the researcher should be investigating the role which the school
leader plays in the life of the students in the focus groups in the course of the session; the
researcher could investigate the particular relationships between the school leader and the
students. This data will be relevant for IPA when the researcher: examines the students’
references about their school and opinions about school systems; examines the students’ stories
and carefully noting the underlying imagery; monitors the language usage and paying special
attention to metaphors and euphemisms which are used and finally cross reference the data from
focus group to focus group in the study. Through the adaptation of IPA, credibility is

accomplished with the focus group discussion source data.
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In this section | set out and clarified the data collection methods and how the data analysis
(IPA) guided the data collection methods. The IPA process in this research which were
conducted on the three data collection methods chosen (unstructured interviews, semi-structured
interviews and focus group discussions) was intended to bring a level of rigour to the research
approach (Larkin, Watts & Clifton, 2006) where the validity and reliability of a grounded theory
is often deemed to be questionable. The responsibility was on the researcher to acknowledge the
limitations and sources of error accompanying this qualitative research. In the next section these

limitations and sources of error will be acknowledged.

4.4 Limitations and Sources of Error

Validity of data collection is about the limitations of the data sources and errors which
cannot be controlled. According to Mouton (2005), the most relevant limitations of a qualitative
study are the issues related to inherent limitations of the data and issues around naturalistic
studies. What follows now is a very brief acknowledgement of the most salient limitations and

possible sources of error.

4.4.1 Limitations

The emphasis on the school leaders’ systematic and rigorous influence on programme
outcomes is difficult to investigate. The result is that strong causal inferences regarding
programme benefits and impact are problematic, if not impossible, to make. This research study
was eventually confined to in-depth interviews (unstructured and semi-structured) and focus
group discussions. This limitation restricted the justifications of findings to inductive reasoning,
and does not allow sufficient triangulation opportunity, beyond qualitatively acquired sources.
The purposeful sampling procedure decreased the generalisation of findings. The findings of this
study cannot be said to extend to all areas of school leadership’s influence on the mathematics

classroom.

4.4.2 Main sources of error
The main sources of errors were those typically associated with naturalistic studies
(Mouton, 2005). Some examples include interview bias as well as lack of rigorous control.

Further shortcomings associated with the focus groups’ sample compilation was in some cases
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enforced by the predominance of certain student demographics. An example of such a
shortcoming was where a school group consisted of students who may have been representative
of the school but was eventually a full Caucasian focus group. In the same vein one of the focus
groups consisted of only “black” students, because the school had predominantly black students.
It must be mentioned however, that every attempt has been made to negate shortcomings

and sources of error as far as possible. In the event where this was not possible it was
acknowledged as in the paragraph above. The only other considerations which might also be
sources of error depending on the readers’ vantage point, is the ethical considerations which will

be discussed next.

4.5 Ethical Issues

From inception, the work done in this study was performed with the highest possible level
of ethical considerations. | was guided by the ethical standards required by the University of the
Western Cape (2005). | had to be sensitive to issues of a personal nature, as the research topic
itself poses major challenges to the school leaders, the educators and the learners who
participated as research subjects. Several ethical documents were generated at various levels of
the research process.

Permission was requested from various sources to conduct the research within the schools.
Firstly, the Western Cape Education Department (WCED) was approached to grant permission
for me to conduct research at schools falling under its jurisdiction. Permission was obtained and
is attached as Appendix 2. Secondly, the University of the Western Cape (UWC) had to grant
permission at the level of the proposal by its ethics committee (Appendix 4). Finally, the parents
of students had to provide permission for students to participate in focus group discussions
(Appendix 3). Fortunately, all the requests made for permission to conduct the research were
approved.

The school leaders, who were under scrutiny in terms of their leadership’s influence, had to
agree to the research as well (Appendix 1). These leaders did not have to accept simply because
the WCED gave permission, which is why | also had to run the questions (Appendix 9) to be

posed past the six school principals. The principals all agreed without concern.
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Based on the requirements of the research methods, I also had to meet the requirements of
what constitute an acceptable research sample size. The focus group discussions consisting of
learners from which | had to get consent from enough parents or guardians to have a big enough
sample size. A rigorous process of gaining permission from parents (Appendix 3) had to be
adhered to by both the students and their parents. Fortunately, the positive respondents were
enough to constitute an amply sized sample for focus group discussions (Richie & Lewis, 2003).

It was important to guarantee the anonymity of all the participants and institutions. The
ethical guidelines for students, from the University of the Western Cape (2006), supplied the
model for confidentiality and relevant consent forms. A sample of a consent form is attached as
Appendix 3. In the next section, sampling and sampling sizes will be discussed in far greater

detail.

4.6 Sampling and sample size

Sampling of a population is about a representative slice of the broader population where
the phenomenon under review will be investigated. Two types of groups can be considered when
sampling takes place within the Western Cape Province. Firstly, the high school grouping is
based on the students’ year of schooling. Secondly, the consideration that South African high
schools are still loosely arranged in line with the previous apartheid education departments in the
Western Cape Province. The sample from where the data will be extracted will thus have to be
drawn from this representative slice of the Cape Peninsula urban area of high school leaders,
mathematics teachers and students.

The South African National Education system works more-or-less on an age cohort
allocation of students’ year of schooling, with the 8" to 12" year of schooling basically
coinciding with 14 to 18-year-old students. In terms of the WCED school policies, mathematics
(as a subject) is compulsory in the 8" and 9™ school years in a normal secondary school, whilst
10" to 12 school year students have a choice between mathematics and mathematical literacy.
WCED sources reported in 2015 that roughly 40% of all 10" to 12" year students did
mathematics with the top achieving schools having an average above 60% of the students doing

mathematics instead of the less “complicated” mathematical literacy. In the Western Cape
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quality learning and teaching of high school mathematics are loosely measured by the systemic
tests in the WCED’s 9" year of school and the achievements of the high-stakes examination
towards the annual senior certificate examination for 121 year of school students. A purposeful
sample which took all these high school grading aspects into account was eventually agreed
upon.

The sample in this study comes from six Western Cape high schools, representative of all
ex-apartheid department schools, ranging from previously advantaged to previously
disadvantaged, public to independent schools. Western Cape public schools are still basically
grouped in line with the previous demographical dispensation as the Ex-House of Assembly
schools (Ex-HOA), Ex-House of Representatives (Ex-HOR), Ex-House of Delegates (Ex-HOD)
and the Ex-Department Education and Training (Ex-DET). The diversity of participating schools
in this research is outlined in Table 4.1, below.

Table 4.1: Sample representative of the Western Cape’s high school population

School Orientation Previously advantaged Schools glcrre]\c/)i;gsly disadvantaged
Historical Ex-HOA | Maths and Independent | Ex- Ex-HOD | Ex-DET
Demographics Science Schools HOR

Specialised

Schools
Number of Schools | 1 1 1 1 1 1

The Western Cape’s historical demographics were considered in compiling the sample size
(Table 4.1).

A simple random sampling method was eventually decided upon. The sampling includes
notions of a random sampling representative of the diverse groupings within the entire local
population (Mouton, 2005). The sample (Table 4.1) had to be carefully considered because of the
richness in diversity within the Western Cape Province, South Africa.

The sample represented by Table 4.1 above is a diverse sample intended to represent the
various Western Cape Province groupings. The groupings will now be further clarified as the
sample size and sampling is expounded on per number of school leaders, mathematics teachers
and mathematics students as they respectively participated in the unstructured interviews, semi-

structured interviews and focus group discussions.
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4.6.1 Unstructured interview sample size and sampling

The notion of big sample sizes in qualitative studies is almost a contradiction in terms.
Qualitative research is concerned with meaning and not geared at making generalised statements.
Phenomenological studies (i.e. the study of a phenomenon) is according to Mason (2006) thus
not necessarily concerned with big sample sizes, however in a study on PhD research projects
which Mason conducted, she found that sample sizes between 5 to 25 respondents are more than
acceptable. The size eventually depends on when a sense of saturation has been achieved. In the
case of this research the decision was taken to heed the advice of Mason (2006), which
specifically influenced the decision to focus on a sample size of six schools.

As was mentioned earlier the group of school leaders come from diverse historical
background schools, however school leaders’ exposure to mathematics as a teacher differ from
leader to leader as was captured in Table 4.2, below.

Table 4.2: School leader cluster sample

Previously Advantaged Schools Previously Disadvantaged
Schools

Historical Ex-HOA | Maths and Independent | Ex- Ex-HOD | Ex-DET
Demographics Science Schools HOR

Specialised

Schools
School Leaders 1 1 1 1 1 1
Mathematics- 1 1 1 0 0 1
teacher-turned-
leader

Table 4.2 represents cluster sampling with six school leaders from diverse Western Province’s
previous demographic groupings. Further the school leaders’ experience as high school
mathematics teacher has also been captured in Table 4.2. The same format from this section was

carried over to the semi-structured interview section, below.

4.6.2 Semi-structured interview sample size and sampling

The second sample category is the semi-structured interviews of high school mathematics
teachers comprising of 11 teachers. The number of teachers who participated in the research
were at average 2 per school. The WCED had approximately 460 high schools (in 2015), which
make the sample at average approximately 1% of the mathematics teacher population.
Saturation does not make much sense on this level, where there are basically at average only two

mathematics teachers per school. As soon as a consistent “patterned” response is established, a
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recommendation for saturation would be attained. In Table 4.3 below, the mathematics teachers
per sample groupings are outlined.

Table 4.3: Representative Cluster Sample of high school mathematics teachers

Previously Advantaged Schools Previously Disadvantaged
Schools

Historical Ex-HOA | Maths and Independent | Ex- Ex-HOD | Ex-DET
Demographics Science Schools HOR

Specialised

Schools
Mathematics 2 1 2 2 1 3
Teachers per school

The cluster sampling in the case of the mathematics teachers was not necessarily balanced,

because the teacher numbers varied from school to school.

4.6.3 Focus Group Discussion sample size and sampling

The third and final sample category (i.e. the six focus group discussions) consists of
between three to eight students per group. The only additional criterion which became a
consideration in the student focus group discussions was the grades of the participating students.
The schools refused access to their 121" year of school students, which is why | could only access
students in earlier year of schooling. Further, the schools preferred to give me grades 9, 10 and
11 students, because the grade 8s were deemed to be new to the high school and might not have
had enough experience at the time of the investigation to report on the school leader’s influence
on quality learning and teaching within the high school. Table 4.4 below, shows the new cluster
lay-out of the sample.

Table 4.4: Representative Cluster Sample of participating students

Previously advantaged Schools Previously Disadvantaged
Schools

Historical Ex-HOA | Maths and Independent | Ex- Ex-HOD | Ex-DET
Demographics Science Schools HOR

Specialised

Schools
Grade 11 0 6 0 3 0 8
Grade 10 3 0 4 3 6 0
Grade 9 0 0 3 0 0 0
Grade 8 0 0 0 0 0 0

The same diversity in the sampling format which was used previously in the unstructured and
semi-structured interview sampling have been applied to the focus group discussions. The

decision on the sample size was based on Richie and Lewis’s (2003) recommendation that the
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sample size for focus group discussion are comfortable at six participants. Unfortunately, one of
the schools only sent three students to the focus group discussion, on the day. The list of
questions which was eventually used in the implementation of the research was first trailed. The

process of refining the questions before implementation is discussed in the next section.

4.7 Piloting

The decision to pilot the research was important in sharpening the interviewing questions
to extract the most in-depth level of data. Trailing the questions (Appendix 6; Appendix 8 and
Appendix 9) were embarked upon to ensure the most effective questions, to elicit in-depth data
from the 1h30 minutes allocated per interview session. To this end, | embarked on a pilot session
before the eventual implementation of the questions. Lists of questions in Appendix 6; Appendix
8 and Appendix 9 were trialled in the pilot phase, after which I eventually implemented as given

in Appendix 8 and Appendix 9 (in the implementation phase).

4.7.1 Pilot phase

This pilot phase was originally earmarked to trial the first draft of qualitative questions
(Appendix 6; Appendix 8 and Appendix 9). The trial research was conducted, to ascertain
opinions by the school leader, mathematics teachers and mathematics students as to the impact of
the school leader’s influence on the quality of the learning and teaching of mathematics within
their school. In terms of the design, the methods were simply applied to investigate the
justification of acceptable data dependent on the potential for affirmation between the various
data sources. The perceptions of the three role-players on the questions of the original lists (see
appendices 18, 19 and 20) were noted for potential refinement of questions. The very first
change which took place was the dropping of words like “impact” to “influence” because the
influence was not obvious within the piloting of the list of questions. This verification of data
can be viewed as the intersection of sets of data, (represented by Venn-diagrams) as per the

diagram (figure 4.1) below:
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Interview 1
mathematics teacher in
the school confirming
the leaders’ opinions-
using Appendix 8

Figure 4.1: Pilot phase trailing of questions to illicit in-depth data

The pilot-phase produced data which could not be validated initially but questions in appendices
18-20 were adapted and trialled (Appendix 7; Appendix 8 and Appendix 9) with a group of 9™
year of schooling students at the same school to conclude that the questions were good enough to
elicit data to analyse whether leadership influences the quality of learning and teaching of
mathematics in a high school. The school leaders’ most relevant response to what she\he did to
influence quality learning of mathematics in the school was her\his attempt to get all students to
carry cards of theorem proofs in their pockets. The original questions did not yield much more
than an attempt by the school leader to help the students score a few more marks in the pending
high-stakes examinations. Revisions were made to the instruments and the revised instruments
(Appendix 7; Appendix 8 and Appendix 9), were used for the primary data collection as the basis

of the implementation phase.
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4.7.2 The implementation phase

The implementation phase is the full-on research implementation of the instruments
finalised in the pilot-phase of interviews with school leaders and mathematics teachers as well as
student focus group discussions. As in the pilot-phase, acceptable data was the triangulation of

data sources, schematically represented by the intersection (X) of data sets in figure 4.2, below:

Unstructured Interview data
derived from six high school

principals — Appendix 7

Semi-structured
interview data derived

Focus Group
discussion with at

from average of 2 least one focus group
teachers per school — per school —
Appendix 8 Appendix 9

Figure 4.2: Schematic representation of implementation phase

The adapted lists of questions were used in the unstructured interviews, semi-structured
interviews and focus group discussions (Appendix 7; Appendix 8 and Appendix 9) to collect the
data. The use of three sources of data enabled me to get a more encompassing vantage from
where to respond to the research questions, as well as to triangulate the data from three different
source points. Mason (2006) supports the use of integrated sources of data because such an
approach allows strengths to be combined to correct the deficiencies of any sole source or
method. As mentioned earlier in this chapter, the data for this study was collected using a
qualitative approach with coinciding methods: interviews with school principals who used to be
mathematics educators; interviews with school principals who are not qualified mathematics
educators; interviews with mathematics educators; focus group discussions with mathematics
learners. Research instruments such as interviews (unstructured and semi-structured) and focus
group discussions were thus used to collect qualitative data.

The two phases ensured that the interview questions were well structured to bring about
sufficient in-depth data for evaluation from the implementation phase. According to Mouton

(2005), one of the strengths of such an approach is the capacity of the researcher to establish
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rapport and trust with the research subject, thereby affording high construct validity and insider
perspective. For this reason, in conducting interviews and focus group discussions, the
collaborative and participatory nature of this design intended to minimise suspicion and distrust

of the research with a concomitant increase in trust and credibility with the participants.

4.8 Conclusion

In this chapter, I described the research design, method and instruments with relevant
sources of error, limitations of the research and ethical considerations. The rationale for only
employing qualitative methods was justified because this was an in-depth investigation into the
influence of leadership on the quality of mathematics teaching and learning in high school
classrooms. Further, all the necessary specifications to the research plan and the necessary
precautions to validate, optimise and analyse the data has been clarified.

This research is not about, deductive logical reasoning nor generalising school leadership
as a solution for quality learning and teaching of mathematics in the high school. The
shortcomings in terms of limitations outlined as well as the acknowledgement of sources of error
outlined in this chapter narrows the scope of this research. This research is thus about confirming
the viability that leadership as another option (other than students and teachers) could influence
quality learning and teaching within a high school.

As was argued earlier in this chapter, the integration of more than one technique of data
collection intends to strengthen the justification of claims. In Chapter five to seven, | present sets
of data collected during the research process. These chapters each present and analyse the data

in the sequence in which it was gathered.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
50

Chapter 5

Results of the unstructured interviews with school leaders

5.1 Introduction

This chapter presents the results of the analysis of the data obtained through the
unstructured interviews with high school leaders. The data collection focus was on three key
themes emphasizing the research question as mentioned in chapter 1. The research question was
around leaders’ views on how classroom practices qualify as contributing to the quality of
learning and teaching of high school mathematics, and how leadership responds to the demands

of quality learning and teaching of mathematics.

The analysis of the data focused on focal points captured as a series of codes, derived from
the transcribed interview data of school leaders from the participating schools. The codes were
generated through indicators of quality teaching and learning developed in chapters 2 and 3. The
analysis therefore followed a confirmatory approach (LeCompte & Preisle, 1993) in the sense
that the objective was to identify codes that confirm those emanating from the literature review.
The results of analysis according to LeCompte and Priesle (1993) may include codes that were
not in the pre-defined list of codes to allow for literature omissions. Atlas.Ti7 was used with the

data analysis.

5.2 Presentation of unstructured interview codes

In this section | present the codes used for the analysis and the categorization of the codes
as a family of codes. Not all the codes are relevant for this specific research but might have
implications for recommendations for further studies. Relevance for this research includes the
data supporting aspects of the arguments in the literature review. The rest of the unstructured

interview data codes | present with the support of Table 5.1.
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es

Not evident
Coded literature within this
review items not research (not in
evident within the literature
transcribed data review nor the

transcribed data).

Data evident in transcribed data <

Relevant Code transcribed
transcribed data data not evident
supported by coded within the scope
literature review of literature
arguments. review.
No Data evident from literature review Yes

Figure 5.1 Scope confirmatory analysis of the unstructured interview transcribed data

Appendix 10 represents a list of relevant unstructured interview data slices to which | allocated
codes originated from the literature review with the help of Atlas.ti7. | found 70 relevant data
slices that | coded with 20 descriptive codes, by using hyphenated words capturing the concepts
(Mason, 2006). The list of descriptive codes are non-exam-innovation; leader's-commitment-to-
mathematics; leader-not-impacting-on-mathematics; leader-shortcoming; leaders'-mission;
leadership-role; mathematics-experience-of-leader; beyond-school-mathematics; higher-order-
testing; non-exam-innovation; quality-teaching-practice; school-culture; students-become-
teachers; artefact-production; dare-to-innovate; innovations-in-school; test-students-on-intake;
mathematics-teacher-quality; teacher-employment; exam-focus; importance-of-testing; non-
exam-innovation.

The 20 codes were used further to formulate families of codes in line with labelling from
literature review quotations with the intention of grouping relevant codes and thus responding to
the research question confirming the notion of school leaders’ influence the quality of learning
and teaching of mathematics in their schools. | have decided on five families of descriptive
codes which capture the literature review discourse. They are: Artefact-production; beyond-
school-mathematics; innovative-measure; situated-leadership and quality-teaching.

Finding coded unstructured interview data slices that support claims made in the literature
review (Evans, 2009) is the main objective of the analysis. This process of validating the
literature review claims is intent on eventually (in chapter 8) evolving into a theory (Evans,

2009) through an inductive process.
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Table 5.1 below, presents the family of codes with its constituent codes and the prevalence
of unstructured interview transcribed data slices:

Table 5.1: Unstructured interview data codes

Family of codes Data codes Frequency of
data codes
Artefact-production | Beyond-school-mathematics; higher-order-testing; 24

non-exam-innovation; quality-teaching-practice;
school-culture; students-become-teachers; dare-to-
innovate; innovation-in-school; test-students-on-

intake.
Beyond-school- Exam-focus; higher-order-testing; importance-of- 17
mathematics testing; non-exam-innovation,; test-students-on-intake.
Innovative- measure | Dare-to-innovate; innovations-in-school, 9
non-exam-innovation;
Situated-leadership Leader's-commitment-to-mathematics; leader-not- 9

impacting-on-mathematics; leader-shortcoming;
leaders'-mission; leadership-role; mathematics-
experience-of-leader.

Quality-teaching Mathematics-teacher-quality; students-become- 11
teachers; teacher-employment.

These codes are much more than mere labelling of analogous data slices with the literature
review. The deductive aspect lies in the claim made by at least one of the school leaders and then
corroborated through literature as per the literature review. It has been systematically deduced
that, the answering of the research question should lead to a confirmation that school leadership
can potentially influence the quality of teaching and learning of mathematics in high schools
(Evans, 2009). The building of this first step to establishing a grounded theory is the research
question that school leadership has the capacity to influence the quality of learning and teaching
of mathematics. The extraction of coded data that is supported by the literature review is not the
only way to gather reliable data from these unstructured interviews’ data. The unstructured
interview data that is not supported by the literature review (Appendix 10) is also a potential
source of uncharted theory.

The unstructured interview data, not supported by the literature review are not necessarily
completely lost to this research, because it is either not related directly to the research question or
there may have been a shortcoming to the scope of the research. I present in Table 5.2 below, the

constituent codes not supported in the literature review for each of the five families of codes.
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Table 5.2: Unstructured interview data codes confirmed (or not) by literature review
Family of Unstructured interview data codes Unstructured interview
codes confirmed by the literature review data codes not confirmed
by the literature review
Artefact- Beyond-school-mathematics; higher-order- Test-students-on-intake;
production testing; non-exam-innovation; quality- dare-to-innovate;
teaching-practice; school-culture; students- innovation-in-school.
become-teachers
Beyond- Exam-focus; higher-order-testing; importance- | NA
school- of-testing; non-exam-innovation; test-students-
mathematics | on-intake.
Innovative- . . ) . . Dare-to-innovate.
Innovations-in-school; non-exam-innovation.
measures
Situated- Leader's-commitment-to-mathematics; leader- | Mathematics-experience-
leadership not-impacting-on-mathematics; leader- of-leader.
shortcoming; leaders'-mission; leadership-role;
Teacher- Mathematics-teacher-quality; students-
. ) NA
influence become-teachers; teacher-employment.

From the table above, beyond-school-mathematics and teacher-influence are the two families of
codes, which have all constituent codes corroborated in the literature review. The constituent
codes not supported by the literature review might also be data relevant to the research question
but might just not be “visible” because of the literature review scope. It is for this reason that I
also included the codes not supported by the literature review. The family of codes not featuring
in the literature review supported codes can simply be due to the limitations of the adopted
research methods; the context of the mathematics; the school leaders not expressing these codes

or otherwise a shortcoming of the research design.

This chapter’s response to the research question comes down to the comparison between a
literature review and the research respondents about quality learning and teaching of
mathematics. To find the coding of data in transcribed unstructured interviews compared to the
literature review brings the data closer to the notion of validated data. In other words, three
categories of coded data emerge from the transcribed raw data i.e. codes representing a category
of data supported by the literature review; some codes representing a category of transcribed data
not supported within the literature review, not within the context of the research framework,
some literature review categories not representative of codes in use. These comparisons will be

the basis whereby | present the actual findings (i.e. the specific quotes) of the data analysis.
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5.3 Presentation of grounded unstructured interviews quotations

In line with a single core question (Smith et al., 2009), which guided the unstructured

interviews, the researcher did not ask too many follow-up questions allowing the interviewees to

tell their stories. The follow-up questions focused on the themes: quality teaching and learning

of mathematics; the practices which has quality learning and teaching as an outcome, and the

influence of leadership on aspects of quality teaching and learning. Presented below are the

perspectives of the school leaders, as it relates to the literature review data. The presentation

focuses on the five descriptive families of codes: Artefact-production; beyond-school-

mathematics; innovative-measures; situated-leadership and teacher-influence.

The family of codes: “artefact-production” is a grouped categorization (family of codes)

consisting of four constituent codes (beyond-school-mission; higher-order-testing; non-exam-

innovation and quality-teaching). I present the best slices of data to confirm the literature review

quotes in Table 5.3, below:

Table 5.3: Literature review and data quotes confirming: “artefact-production”.

order-testing

Code Slices of transcribed unstructured | Best fit quotes from the literature

interview data review to corroborate relevant quotes
Beyond- “And the rationale for that course “... means supplying higher education
school- was that we found that we found that | (Smith, 2002, P.21) and the knowledge
mission kids do well for the exams, but when | economy (Greer and Mukhopadhyay,

they get to first year University 2003, P.18) with sufficiently skilled

mathematics then they don’t make it. | mathematics users...”, (P.22).

And we found that they did not get

the correct grounding in the

University Mathematics”.
Higher- “So, we won’t ask questions that “The one thing that needs to be added to

are easier, so that the kids can
score high marks, we will rather
want to make the questions more
complex than the once that

this discussion is that the decisive
contribution that is being discussed here
does not in itself imply a higher order
quality contribution”, (Liskala, Vauras &

they’ve.” Lehtinen, 2004, P.38).
Non-exam- “In terms of the extended program, | “Some stand-alone extramural
innovation we have the course that we offering | programmes which includes opportunities
as an eight subject which is called for doing mathematical artefacts requires a
Advanced Programme Mathematics, | school leaderships sensitivity to take
Itisan IEB ...” Mathematics beyond the classroom albeit
to just allow the club or society to operate
in the school”, (Greiffenhagen & Sharock,
2008, P40).
Quality- “We have Saturday Classes. So, we | “The notion that co-curricular or
teaching- sort of make up the backlogs that we | extracurricular mathematics experiences
practice see on a Saturday class, uhm you are the only quality learning exposure for

know. So, we are behind at this

high school students necessitates
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point in time, we are still busy with | innovation into the regular mathematics
term two’s work. So, what we (are) | classroom.” (Julie, 1992, P40)

finding ...”
The school leaders interviewed perceived attempts at artefact-production activities

predominantly as remedial actions to address the shortcomings of classroom mathematics. Even
though the literature review (chapter 3) suggests that higher-order-thinking is applicable to
school lessons and examinations, the school leaders were adamant that they should look beyond
the school mathematics program to prepare students for a life in mathematics at universities and
beyond school. The higher-order-testing code highlights the leadership’s perspectives on issues
around the need for independent learners, but do not say much about the literature review’s
connection with development of independence in students as well as getting students to take on
teachers’ roles. The code, non-exam-focus in the literature review is more than just a co-
curricular or extra-curricular activity. School leaders however responded with co-curricular
programs like remedial classes as the non-examination alternatives. The literature review
recommends a move away from senseless grading whilst the school leaders see additional
teaching as a strategy to eradicate student backlogs as the solution to “improve results”. The data
indicates a strong indication that quality-teaching should also be prevalent in the regular daily
mathematics classroom. The data is however silent on specifics in terms of what constitutes the
artefacts of quality-teaching as it is described in the literature review. The family of codes
consisting of the four codes therefore does not conclusively confirm the research objective.

The family of codes: “beyond-school-mathematics”, represents unstructured interview data
slices confirmed or not, by the literature review for each of the five constituent codes in Table
5.4, i.e. exam-foci; higher-order-testing; importance-of-testing; non-examination-innovation;
test-students-on- intake. Table 5.4 links the codes to the literature review to validate the family
of codes: “beyond-school-mathematics”.

Table 5.4: Literature review confirming family of codes: “beyond-school-mathematics”

Codes Transcribed data slice Literature grounding

Exam-focus “Now we have seven reports. Issued a year. We | “Both orientations’ foci are
have mid-term reports as well. We have four for | necessary dimensions of the
every end-of-term. March, June September and | definition however the concept
December. But then we have one in February as | of quality cannot be

well. Then we have one around April and May. | exclusively one-dimensional
And then we have one in August as well. That but should include the high-
stakes examination drive as
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is what we call mid-term reports. So, we do
much more testing and assessments.”

well as the meeting of the
needs of the knowledge
economies as the users of high
school mathematics”, (Glennan
and Resnick , 2004, P.29)

Higher-
order-testing

“... in terms of the quality of the paper contents
in terms of whether they comply with the
blooms taxonomy and the level of questioning.
So, itis just not if the kids get a 60% it must
really be a quality 60%.”

“Wiliam endorses the value of
assessment to also improve
Mathematics learning. He goes
further to link a good
assessment to a good teaching
activity. In order to achieve
this, however, it is incumbent
on the educator to design an
interactive process whereby the
educators can determine
whether what they set out to
teach was in fact learnt.”
(Wiliam, 2007, P.23)

Importance- | “So, we first need to test. Whether they are or “... to get learners to produce
of-testing where they are at before we can actually good results in high-stakes
implement an actual curriculum that is stated for | curriculum-based-examinations
grade 10.” cannot be the sole goal of
mathematics driven by the
school”, (Collins, 2006, P.19)
Non-exam- “So, ... extension on a horizontal level. They “...higher education and the
innovation (are) going into the depth, because these are kids | knowledge economy with

who can handle the depth?”

sufficiently skilled
mathematics users should be
the real focus of high school
mathematics ...”, (Smith, 2002,
P.22)

Test-students-
on- intake

“We do an entrance exam, but it does not really
uhm, but we don’t analyse that entrance exam.
In terms of where each child is at. That is what
we do with the classroom when we have them
here. From the beginning of the year. So, and
we don’t do it like intensively. We don’t give
them a test where we analyse the data. It is not
like that intense.”

“Heck and Hallinger (2009)
maintain that such admission
practices of taking on high-
performing learners (who
incidentally would be high-
performing irrespective of the
school they attend), have a
distorted sense of quality
learning and teaching of
mathematics”, Heck and
Hallinger, 2009, P32).

In the family of codes: “beyond-school-mathematics”, the school leaders strongly emphasize

school examinations and related curriculum driven activities. The data expose an impression of

the basis of quality learning and teaching of mathematics in the school by the leaders. According

to some school leaders learning in mathematics is about the achievement of satisfactory results in

high-stakes examinations. The data also highlights that the participating school leadership does

not question the importance of high-stake mathematics-examination results. School leaders

referred to the testing of higher-order thinking skills. They did not provide specific examples of

this happening in their schools. However, higher-order-thinking skills are the problem-solving
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skills in higher-order-thinking, which makes it imperative and relevant for quality teaching. The

participating leaders were however very quick to imply that they get by with lower-order

questioning, which is sufficient to make the learners pass the high-stake Mathematics

examinations. The data extracted from the school leaders’ interviews are non-existent on the

literature review’s emphasis for the need by knowledge economies and access to higher learning

institutions. The over-emphasis on examinations, however, seem to be far more prevalent in the

data.

The family of codes: “innovative-measures”, is presented as unstructured interview data

slices with corroborating literature review quotations. Table 5.5 below indicates how the

literature review coincides with the constituent codes. Innovative-measures consist of the two

codes: Innovations-in-school and non-curriculum-innovations outlined in Table 5.1. Table 5.5

below, is a set of codes correlated with the literature review slices, thus validating the reliability

of the family of code: “Innovative-measures”.

Table 5.5: Literature review supporting the code: “innovative measures”

Code

Quote

Literature grounding

Innovations-in-
school

“We have Saturday Classes.
So, we sort of make up the
backlogs that we see on a
Saturday class, uhm you know.
So, we are behind at this point
in time, we are still busy with
term two’s work. So, what we
(are) finding ....”

“When teachers fail to sustain doing
Mathematics in the classroom to bring about a
quality learning and teaching of Mathematics
practice there is a need for a call for innovation
to find a solution to the dilema at all costs.
Jamrog, Vickers, Bear (2006) is of the opinion
that innovation is vital, in fact a prerequisite to
success and will be involve in any aspect of an
organisation including learning and teaching.”
(Jamrog, Vickers, Bear, 2006, P.42)

Non-
curriculum-
innovations

“You see, we try to do both.
The thing with the AP maths
program, before we actually
did that, we did an informal,
where they did not have to
write exams. It was an
informal enrichment course.”
So, ... extension on a
horizontal level. They not
going into the depth, because
these are kids, who can handle
the depth. Now if I look at the
current grade 12 group,
because they also have AP,
and some of them have Math
3 as well?”

“Some stand-alone extramural programmes
which includes opportunities for doing
mathematical artefacts requires a school
leaderships sensitivity to take Mathematics
beyond the classroom albeit to just allow the
club or society to operate in the school.”

Koich and Berman (2005) reminds us that
schools normally let their gifted students
participate in "solving puzzles" but in the
context of Mathematical Olympiads. Douglas
(2009) however reminds us that the classroom
instruction is complex and teachers can
facilitate classroom learning in order to improve
real student learning which can in other words
also include the facilitation of "solving puzzles”,
(Douglas, 2009, P.39)
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The innovations that are evident from the school leaders’ perceptions of what constitutes quality

teaching and learning focuses on enrichment activities. The level of influence by school leaders

thus refers to the organizing of after-school activities and Saturday programs. These co-

curricular programs benefit only a few students and include the likes of mathematics

competitions and extension programs. The data is silent on the extra classes and remedial lessons

in mathematics predominant in previously advantaged schools. There is, however, weak

evidence found among the previously disadvantaged schools’ data. Jensen (2009) places the

responsibilities of student shortcomings in the hand of school leaders, i.e. to find solutions for

disadvantaged children should be the responsibility of the school. The family of codes:

innovative-measures, and its constituent codes (Table 5.1), consisting of slices of data (Table

5.5) from the unstructured interviews, do not match up well with the literature review. This lack

of corroborating evidence is the reason why it does not confirm whether the school leaders

influence quality of learning and teaching of mathematics based on the family of codes,

“innovative-measures”.

The family of codes: “leadership’s-influence” applies to the unstructured interviews in

line with the five constituent codes in Table 5.1 as they respond to the literature review in

chapters 2 and 3. Table 5.6 below indicates how the literature review attempts to justify the

codes. Each of the quotes represent slices of unstructured interview data supported by the

relevant literature review quotations, deductively validating the codes as per Table 5.6, below.

Table 5.6: Literature review supporting the code: “Situated-leadership”

to-mathematics

And 1 still teach as well. So, I
have direct contact with Maths
teaching. And with the
curriculum.”

Code Leadership’s Interview Data | Literature grounding

Slice
Leader- “Because I am a Maths person,| “Leadership concerns itself
commitment- | have a stake in Mathematics. | predominantly with the stoic intention

to bring about a desired performance in
an organised activity like the learning
and teaching of Mathematics in a high
school”, (Collins, 2006, P.15)

Leader-not-
impacting-on-
mathematics

“Well, that is required in
every subject by the different
subject curriculum advisors.
But it is part of what we do in
any case, so there is not a real
explicit way that | actually do
that — | trust that the teachers
dothat...”

“Despite the many advances in
Mathematics education, the influences
on sustainability of innovations in
quality learning and teaching of
Mathematics are far between”,
(Sindelar, Shearer,Yendol-Hoppey, &
Liebert, 2006, P.14; Giles &
Hargreaves, 2006, P.14)
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Leader-
shortcoming

“... and it is difficult I haven’t
had experience in HR and so
on to look for a teacher. To
know is this teacher going to
abide or buy in to the ethos
and culture of the school.”

“Leadership strategies maintaining a
distorted sense of “quality” will be
based on harsh leadership practices
geared at non-developmental
manoeuvring like “getting the right
people on the bus” (Collins, 2006),
with the business-like objective to meet
higher profits and increase market
share.” (Collins, 2006, P.18)

Leaders-mission

“If we want to conform to that
we are going to do it at the
expense of these Kkids, because
we are going to lose them. At
grade 10 level we don’t want
loose them. We want them to
love mathematics. We want
them to continue with
Mathematics, right?”

“The notion of an "engineered sense of
quality™ is quite readily borne from the
two non-aligned missions of the role-
players in leading and teaching of high
school Mathematics”, (Bauer &
Gaskell, 1999, P.17).

Leadership-
role

“So obviously I have to take a
leading role there. OF
planning the curriculum, and
adjusting it, because what |
told those two young men,
was that we have a curriculum
that the Department gives us
as pacesetters.”

“These attributes of quality learning
contributions require a system which
will make the entire school community
accepting of the venture. This is the
essence of a school culture and thus in
the realm of leadership.” (Davies &
Davies, 2008, P.34)

The school leaders were surprised that they are potentially accountable for the quality learning

and teaching of mathematics in their schools. They placed this responsibility solely in the hands
of their mathematics teachers. Even school leaders with a teaching background in mathematics
did not necessarily see themselves as influencing quality learning and teaching of mathematics in
their schools. Their responsibility for the improvement of quality performance of mathematics in
the school is suggested by these school leaders as simply admitting better quality students. They
even allowed for some students to “lose their quality” which they perceived the students to have
had, when they started off at their school. Table 5.5 above links the data retrieved from the
transcribed slices of data representing the unstructured interviews of the school leaders. These
school leadership strategies for quality learning establishments were predominantly restricted to
the admission of students perceived to have a “higher” level of performance in high-stakes
examinations. Furthermore, the data confirm that mathematics teachers are taking the
responsibility of the strategic direction of mathematics learning and teaching within the school,
which is according to Sanborn (2006) a leadership function.

In Table 5.1, the family of codes: quality-teaching consists of the three codes: quality-

teaching, students-become-teachers and employing-quality-teachers. From the same table, the
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average number of quotes related to quality-teaching shows a low prevalence of the family of

codes: quality-teaching in the data. Only 11 out of 70 (i.e. 15.7 %) of the quotes refer to the

family of code, quality-teaching. In order to look at the quality of the unstructured interview data

codes, I will give the best-fit quotations in the next table. Table 5.7 below presents transcribed

unstructured interview data slices, which is the closest best-fit of the literature review

representation of the code to thus validate the code and in turn the family of codes: quality-

teaching.

Table 5.7: Literature review supporting the code: Quality-teaching

Codes Quotes by school leaders Corroboration with the literature review
(chapter 2 and 3)
Quality- “There has to be space for the “It is almost no surprise that a
teaching teacher to explain concepts and mathematical community that engages
for the kids to do work together.” | learners enhances the quality of
learning”, (Lampert, 1988, P.20).
Students- “They are a bit more “... developing intelligent conversation
become- knowledgeable than the others. through an effort-based socialization ...”
teachers And in their groups their natural | (Resnick & Hall, 2000, P.2) .
inclination is to explain to the
others that don’t understand.”
Employing- | “We try to recruit teachers who | ... employ educators who meet the strategic
quality- adhered to our, values man. And | intention of (curriculum-based) schools, i.e. ta
teachers who really are committed to make | get learners to produce good results in high-
a difference. Isaid thatI ... would stakes curriculum-based-examinations ...”,
... when | looked at uhm, When | | (Collins, 2006, P.19).
look for a teacher...”

The school leaders were convinced that mathematics teaching quality involves the notion of
students acting as teachers (see Table 5.7 above) however, these actions were not convincingly
part of the school leaders’ perspectives of what really takes place in their schools. The school
leaders seem to downplay the students’ ability to fulfil roles of teachers. The aspect to employ
teachers who already possess qualities in line with the school’s strategic intention implies
predominantly the production of satisfactory results which seem to be a strong quality learning
condition for the school leaders. The quotations in Table 5.7 are slices of transcribed data
intended to ground the codes described in Table 5.1. These codes feed into the family of code:
“quality-teaching” i.e. the influence by the school leaders is to employ already capacitated
quality teachers.

This section presented the analysis of the unstructured interviews by corroborating the data

with the literature review (chapter 2 and 3). The research is not about the obvious data, but also
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looks at the silences within the data. In the next section, I will discuss the analysis of data not

entirely supported by the literature review.

5.4  Analysis of data not corroborated in the literature review

The unstructured interview data is silent on numerous aspects highlighted in the literature
review, especially aspects that refer to the development of teachers and students to acquire
“quality” teaching and learning. Instead, participating school leaders use an aged-old leadership
technique of “getting the right people on the bus” (Collins, 2006). Leadership situated in the
broader mathematical community of practice is however not expected to replace practitioners but
according to Lave and Wenger (1998) should secure the survival of the mathematical community
by developing the quality of participation. School leaders who have the sustainability of the
mathematical community at heart, will thus have to forego of Collins’ (2006) notion of
employing and admitting quality teachers and students. Accordingly, some of the participating
leaders profess to the admission of academically strong students. There are however a “deliberate
sidestepping” of discussions on the likes of admitting academically strong students to the

schools. In this section, | present the aspects not adequately addressed in the literature review.

There are literature review items not convincingly linked to the unstructured interview
codes. It was for instance indicated in the literature review (chapter 2 and 3) that quality learning
and teaching can be developed in the classroom if school leadership adopted and fostered the
practice of “doing mathematics”. In Table 5.8, below the codes related to the notion of a “doing
mathematics practice”, could not be substantiated through the collection of data (unstructured
interviews). Below (Table 5.8), I itemize some of these codes earmarked for further
investigation in the semi-structured interviews (chapter 6) as well as the focus group discussions

(chapter 7).

Table 5.8: Unstructured interview codes not supported by literature review

Family of Codes Constituent codes requiring without literature review
corroboration in the context of this research

Artefact-production Beyond-school-mathematics; non-exam-innovation;
students-become-teachers; test-students-on-intake.
Beyond-school-mathematics | N/A

Innovative-measures Dare-to-innovate
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Situated-leadership Leader's-commitment-to-mathematics; mathematics-
experience-of-leader.
Quality-teaching N/A

Table 5.8 does not show any literature review shortcomings for “quality-teaching” and
“curriculum-based-foci”. The data indicate that school leaders have the perception that their
teachers are involved in quality mathematics teaching, and that the curriculum-based-foci is
meeting the expectations of high school mathematics. Consequently, the aspects of innovation
seem to come up in the data as school leadership acknowledge that their teachers might just not
be daring enough to try out innovative methods. Furthermore, the data is not obvious in linking
the codes commitment-to-mathematics and mathematics-teachers-turning-school-leaders. |
acknowledge that the “silence” might be, because of commitment-to-mathematics and
mathematics-teachers-turning-school-leaders are not in all the school leaders’ realities, however,
some of these leaders have been mathematics teachers. Another “silence” by the school leaders
was the insensitivity to mathematical artefact-production (Julie, 2004) in the participating
schools. There are also silences by high performing schools on direct probing into the culture of

quality processes and products evident in the school’s culture.

5.5 Summary of the presentation of unstructured interviews data

The research set out to find in-depth confirmation of literature review codes in the
transcribed data however, the unstructured interview data is silent on the depth of the research
question. In summary I included all the codes used in the research and recognised the literature
review’s dichotomous foci of school leaders being high-stakes examination orientated or not as
well as being innovative or not. In the Johari window below, I collated all the codes in figure 5.2,
below to structure the scope of the unstructured data in terms of examination focus and

innovation:
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Figure 5.2: Scope of school leaders’ codes as examination focus vs innovation drive

The figure indicates that school leaders think they have a strong tendency towards examination
with the only indication of non-examination codes being a reference to teaching certain topics

earlier to create an advantage for the student during a high-stakes examination.

The “quality” aspects acknowledged by the school leaders are thus reduced to employment
of “quality” teachers and the admission of “quality” students. To get behind the depth of this
research question | visualize the family of codes, diagrammatically below. Figure 5.3 indicates:
the literature review codes expecting that school leaders can influence quality of mathematics in
the classroom; the unstructured interview data investigated for evidence of strong prevalence of

perception by school leaders that they influence quality of mathematics taught and learnt at their
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schools. The intersection of the literature review data and the interview data is represented as the

corroborated data as in figure 5.3 below.

Admit
quality
Maths

students

Quality learning and

teaching of Quality learning and

Mathematics as per teaching of Mathematics

Employ

the Literature review as per the unstructured

quality
Maths

teaching

(chapter 2 & 3) Interview Data (chapter 5)

Figure 5.3: Corroboration between the literature review and the data

Figure 5.3 graphically represents the confirmation of the aspects of the unstructured interview
data with the literature review. The literature review refers to the development of the learner as
well as the teacher. The depth of the unstructured interview data does not show obvious school
leadership’s influence on the quality of the learning, nor the quality of the teaching of
mathematics in their schools. It is thus appropriate to extend the research to additional data
produced through the semi-structured interviews and focus group discussions mentioned in
chapter 4. On its own unstructured interviews are hugely, insufficiently responding to the
research. In chapter 6 and 7 | am presenting the semi-structured interviews data with high school
mathematics teachers and discussion group sessions with high school students to find stronger

evidence in the other data collection means.
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Chapter 6

Results of the semi-structured interviews with Mathematics teachers

6.1 Introduction

This chapter presents the results of the analysis of data obtained through in-depth semi-
structured interviews with participating mathematics teachers. Results were generated around the
perspectives of the mathematics teachers through a list of questions which was originally trialled
in pilot 1 (Appendix 8), mentioned in Chapter 4. The in-depth semi-structured interview
questions were adapted in response to the claims by the school leaders in chapter 5 and was
intended to allow for reflection by the teachers on their mathematics practices and the influence
their respective school’s leadership had on the quality of their teaching (Mears, 2012) and the

learning of the learners.

The analysis of the semi-structured interview data focused on the research question and
related aspects captured by a descriptive series of codes. The intention behind the information
gathered through the semi-structured interviews was primarily to assess the alignment with
chapter 5’s families of codes, and to confirm or not the development of the arguments in the

literature review (Charmaz & Bryant (2011).

The analysis of the semi-structured interview data does not only confirm expected themes,
in line with the literature review but also produced new and unexpected linkages between codes

and families of codes. | present these results below.

6.2 Presentation of the results of the semi-structured interviews with teachers

As stated before, the analysis of the semi-structured interview data was intended to confirm
(or not) the arguments in chapters 2, 3 and validate chapter 5 claims. | arranged the data from the
semi-structured interviews in the families of codes developed from the literature. The constituent
codes come from the data of the semi-structured interviews with the teachers. I present these

families of codes with its constituent codes and the prevalence of the quotes in Table 6.1 below.
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The prevalence is merely an attempt to show the strength of the various families of codes but

will not be used as part of the interpretation.

Table 6.1: Semi-structured interview data codes

Family of codes Data codes Frequency of
data codes
Artefact- Curriculum-based-foci; Higher-order-questions; 11
production Importance-of-testing.

Beyond-school-
mathematics

Higher- order-questions; Innovation-measures;
Problem-solving-skills; Test-students-on-intake; Extra- | 27
curricular-mathematics.

Innovative- Extra-curricular-mathematics; Higher-order-questions;

measures Problem-solving-skills; Quality-learning; students- 25
become-teachers; test-students-on-intake.

Situated- Extra-curricular-mathematics; Situated-leadership; 15

leadership Quality-learning; test-students-on-intake.

Teacher-influence | Curriculum-based-foci; Higher-order-questions;
Importance-on-testing; Problem-solving-skills; 37

Quality-teaching; Students-become-teachers.

The table of descriptive families of codes shows the constituent codes and the prevalence of
these codes, as they make-up the various family of codes. Interpreting the codes in Table 6.1
makes far more sense if I look at the previous chapter’s corresponding table (chapter 5.1), i.e.
comparing data codes of the unstructured interviews and the semi-structured interviews. The
difference in the constituent data codes between Table 6.1 and Table 5.1 can be summarised in

the following table:

Table 6.2: Comparison between what school leaders and mathematics teachers say beyond what
they confirm

Family of Codes in teacher interview data  |Codes in school leader
codes not in school leader interview interview data not in teacher
data interview data
Artefact- Curriculum-based-foci; Higher- Beyond-school-mathematics;
production order-questions; Importance-of- Higher-order-testing; Non-
testing. exam-innovation; Quality-
teaching-practice; School-
culture; Students-become-
teachers; Dare-to-innovate;
Innovation-in-school; Test-
students-on-intake.
Beyond- Higher- order-questions; Exam-focus; Higher-order-
school- Innovation-measures; Problem- testing; Importance-of-testing;
mathematics | solving-skills; Extra-curricular- Non-exam-innovation; Test-
mathematics; Test-students-on- students-on-intake.
intake.
Innovative- Extra-curricular-mathematics; Dare-to-innovate;
measures Higher-order-questions; Problem- Innovations-in-school; Non-
solving-skills; Quality-learning; exam-innovation;
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Students-become-teachers; Test-
students-on-intake.

Situated- Extra-curricular-mathematics; Leader's-commitment-to-
leadership Situated-leadership; Quality- mathematics; Leader-not-
learning; Test-students-on-intake. impacting-on-mathematics;

Leader-shortcoming;
Leaders'-mission; leadership-
role; Mathematics-
experience-of-leader.

Teacher- Curriculum-based-foci; Higher- Mathematics-teacher-quality;
influence order-questions; Importance-of- Students-become-teachers;
testing; Problem-solving-skills; Teacher-employment;

Quality-teaching; Students-become- | Students-become-teachers.
teachers; Students-become-
teachers.

Table 6.2 has constituent codes, which comes up for the first time in the teachers’ interview data

(Table 6.1) which is unsupported by the school leaders’ interview data (Table 5.1). These codes
are the perceptions of only the school leaders or only the mathematics teachers and are thus not
applicable for the purpose of this research. The table has however, constituent codes repeated at
least once in both columns, even though it is not necessarily under the corresponding family of
codes. These repeated codes are “importance-of-testing”, “students-become-teachers”, “test-
students-on-intake” and “quality-teaching”. Even though the repeated (out of context) codes do
not show corroborating evidence it was at least brought up by both the school leaders and the
mathematics teachers. The corroborated codes are those codes both the school leaders as well as
the teachers recognise as influence by the school leader on the quality of learning and teaching of
mathematics in the high school. These corroborated codes are “test-students-on-intake” and

“students-become-teachers”.

The interpretation of Table 6.2 does not necessarily mean the two repeated codes (“test-
students-on-intake” and “students-become-teachers”) are necessarily independent of each other,
nor do | imply that they are dependent. In order to argue for a viable interpretation for Table 6.2,
| scoped the two codes for sensible scenarios. In figure 6.1 below, these variables are
investigated for possible dependency, in order to investigate whether the school leaders’
corroborated codes “students-become-teachers” and “testing-on-intake” are linked. This notion I
investigate in figure 6.1 below, which is basically a Johari-window intent on providing a scope

for interpretation of two-dimensional comparative concepts.
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Teacher-influence: Become-like-teachers

Beyond School Mathematics: Test-students-on-intake

No: Become-like-teachers and

Yes: Test-students-on-intake:

Two scenarios seem worthy of
investigation in linking the two concepts
“testing students on intake” and “the
students become like teachers”.
Scenario 1a: The testing of students on
intake is deliberate but it fails to produce
students who become like teachers.
Scenario 1b: The testing of students on
in-take was coincidental but did not
influence the students in becoming like
teachers, anyway.

Yes: Become-like-teachers and

Yes: Test-students-on-intake:

Two scenarios for interpretations on linking
the concepts seem probable as to whether
“students’ being tested” can be linked to
“students becoming like teachers”.
Scenario 2a: The deliberate attempt at
testing students on in-take was successful to
get students to become like teachers.
Scenario 2b: The unintended testing of
students on in-take coincidentally produced
students to become like teachers.

Both scenarios seem viable and worthy of
interpretation in the context of this

Scenario 1b seems far-fetched. n
research. L

No: Become-like-teachers and Yes: Become-like-teachers and

No: Test-students-on-intake: No: Test-students-on-intake:

This combination of concepts, yields only | The linking of the notions that students can

one sensible scenario. become like teachers and non-testing of

Scenario 3a: The non-testing of students students on intake, yielded only one sensible

on intake is the reason for students are scenario.

not becoming teachers. Scenario 4a: Students can become like
teachers even though they are not tested on
intake. 3

No Yes

Figure 6.1: Scoping sensible dependency scenarios between codes: “test-students-on-intake” and
“students-become-teachers”

From figure 6.1 above | have six viable scenarios which basically boils down to possible
interpretations of the leaders and teachers’ perceptions that students can be influenced to

become-like-teachers if they are tested-on-intake.

The codes in Table 6.1 can also be categorised as those that are confirmed by the literature
review and those that were developed from the semi-structured interviews which do not occur in

the literature review. Table 6.3 below, presents the families of codes with the constituent codes.

Table 6.3: Semi-structured interview data codes split as confirmed (or not)

Semi-structured interview
data codes not confirmed
by the literature review
Importance-of-testing.

Semi-structured interview data codes
confirmed by the literature review

Family of codes

Artefact-
production
Beyond-school-
mathematics

Curriculum-based-foci; Higher-order-
guestions.

Problem-solving-skills; Extra-
curricular-mathematics.

Higher-order-questions;
Innovation-measures; Test-
students-on-intake;
Extra-curricular-
mathematics; Problem-

Innovations-
measures

Higher-order-questions; Quality-
learning; Students-become-teachers.
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solving-skills; Test-
students-on-intake.

Situated- Extra-curricular-mathematics; Situated- | Quality-learning.

leadership leadership; Test-students-on-intake.

Teacher-influence | Curriculum-based-foci; Higher-order- Importance-of-testing;
questions; Problem-solving-skills; students-become-teachers.
quality-teaching

The confirmed codes in Table 6.3 are visible within the scope of the literature review whilst
unconfirmed codes might simply just be “invisible” to the scope of this research. The
unconfirmed codes are beyond the scope of the research question but was included because it
had the potential for recommendations for further studies and conceptual framework expansion
over and above this research. The confirmed codes will however be the first set of results

presented, below.

6.3 Presentation of results of confirmed semi-structured interview codes

The semi-structured interviews evolve around the same three main positions (as in chapter
5): events, which signify quality learning and teaching in the mathematics classroom; role-player
influence on the learning and teaching of mathematics and aspects about learning and teaching
which can be influenced by school leadership specifically. The research explored these aspects
through unstructured questions (Appendix 7) thus following a confirmatory approach (LeCompte
& Preisle, 1993) to analyse the semi-structured interview data. The results focus on the core
research question. Eventually, the research question forms the central drive for the analysis of
the semi-structured interview data, which | present as codes confirmed (or not) by the literature

review of this research. Below, | present the first of these confirmed results.

Table 6.4 below presents an analysis of the interview data of mathematics teachers
condensed under the family of codes: “artefact-production” with its constituent codes of
curriculum-based-foci and higher-order-questioning. The table presents the supporting
quotations as they are contained within the literature review and the data.

Table 6.4: Artefact-production with constituent codes and supporting quotes.

Codes Best fit semi-structured Best fit literature review quotes validating
interview quote validating | semi-structured data quotes and relative
relative code codes

Curriculum | “I did it with the training “The curriculum-based perspective of
-based-foci | uhm what we need from quality Mathematics teaching and learning is
principals is to communicate | simply put a mathematics classroom focus
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with the department to give on predominantly testing of curriculum-

us clear assessments. Itis all | based skills. In this view quality is related to
about assessments”. the studious nature of learners and
examination orientated teachers as
predominant indicators in the learning and
teaching of Mathematics.” (Glennan &
Resnick, 2004, P.16).

Higher- “If you deal with depth and “... however do not acknowledge the

order- connect that to our problem presence of the teacher in the higher order
guestioning | solving, you know our higher | contributions of learners as necessary and
order, questions that (School | imperative in bringing about quality

X and School Y) is speaking | learning.” (Liskala, Vauras & Lehtinen,
about, they know the notion | 2004, P.36)

of higher order questioning.”
In Table 6.4 above, the two constituent codes are corroborating the teachers’ view of artefact-

production as it relates to curriculum-based-foci and higher-order-questioning, however the data

are “silent” on the leaders’ role.

The code, curriculum-based-foci, has a strong emphasis on examinations as the do-all and
end-all of high school mathematics learning and teaching. From the analysis, it appears that all
the mathematics teachers really wanted from their school leaders was that the leader liaises with
the necessary examination departments so that they have clarity on expected standards. This
notion of prioritizing examination standards prevails in the literature review. The literature
review is silent on quality indicators of examinations in the way the interviewed mathematics
teachers professes it to be. The literature review refers to an artefact that speaks to a quality
where the value of the assessment improves the mathematical learning. As seen from the data,
there seems to be a prevalence of teachers relating quality to achievement in high-stakes
mathematics examinations. “Higher-order-questions™ is however, according to the literature
review, more about problem solving. Teachers speak highly of high performing schools (X and
Y) above, as having students who can handle higher order questions in examinations however,
the literature review links student activity to sustaining the practice of the mathematical
community of practices. In both curriculum-based-foci and higher-order-questioning, the
teachers’ foci were not on causal relationships between mathematics teachers and their students.
In other words, teachers did not see their role to include developing the quality of their teaching,
whilst developing the quality of learning amongst their students. The teachers’ focus was

predominantly on an inherent quality of the mathematics students rather than on their efforts to
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develop the quality of learning they desire in a mathematics student. The data thus suggest that

teachers expect the students to possess the desired learning quality prior to engaging with them

in their mathematical endeavours.

The analysis of the interview data of the mathematics teachers also rendered the family of

codes, “beyond-school-mathematics”. This family consists of two codes namely: extra-

curricular-mathematics and problem-solving-skills. Table 6.5 below, presents these codes

comparing the best-fit relevant data with its grounding in the literature.

Table 6.5: Literature supporting codes in the family of codes: beyond-school-mission

mathematics

our possible GEMs (outstanding
students), right, yes we can go to
past, report cards, primary schools
etc. And have a conversation with
primary school teachers, they will
tell you, that is a gem, that’s a
gem, that’s a gem ...”

Codes Best fit semi-structured interview Best fit literature review quotes
quote validating relative code validating semi-structured data
quotes and relative codes
Extra- “ ) ) “The notion that co-curricular or
. ... here we identify ... number 1 . :
curricular- extracurricular mathematics

experiences are the only quality
learning exposure for high school
students, necessitates innovation into
the regular mathematics classroom.”
(Meyer & Slechta, 2002, P.51) I have
changed the alignment so that it is top
left.

Problem-
solving-skills

“Problem solving is a contentious
issue, first of all. 1 found that
problem solving questions and
modelling questions for that
matter, ... in most cases our
students can do simple algorithms,

2

“In other words it is incumbent on
schools to teach problem solving skills
if they don't have it or teach them to
mathematize or teach them how to use
the mathematical skills.” (Jensen,
2009, P.17)

During the interview process there was probing into whether the participating schools offered

more than just classroom activities to influence quality learning and teaching of mathematics.

The literature review’s expectations of extra-curricular-mathematics was however, for activities

that would benefit the knowledge economies. The teachers were adamant that students should

have developed their mathematics learning qualities for high school at their primary schools.

There is almost an expectation that quality is in the child and is not the high school’s

responsibility to develop. From the literature, school leaders are involved in the production of

artefacts that influence the learning and teaching of mathematics in the high school. In the data,

however, high school mathematics teachers have the perception that they do not have to deal

with developing quality of learning in learners.
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Table 6.6 below, presents my analysis of the interview data of the mathematics teachers for

the family of codes, “innovative-measures”. There are three constituent codes underpinning

innovative-measures: students-become-teachers, higher-order-questioning and quality-learning.

Table 6.6 is a presentation of these codes confirmed, by the literature review.

Table 6.6: Literature review confirming the code: “Innovative-measures”

Codes

Best fit semi-structured
interview quote validating
relative code

Best fit literature review quotes
validating semi-structured data quotes
and relative codes

Students
-become-
teachers

“What | am saying, as a teacher |
would pre-select. Some learners
have the knowledge of the content.
But they don’t have the capacity to
carry it over to others.”

“... professes for a mathematical
community that engages learners along
the lines of apprenticeship methodologies
to enhance the quality of their learning
experience in Mathematics ...”, (Lampert,
1988, P.20).

Higher-
order-
questions

“If you deal with depth and connect
that to our problem solving, you
know our higher order, questions
that (School X and School Y) is
speaking about, they know the
notion of higher order questioning.”

“... sites the lack of problem solving
exposure (which should be an intention
of school Mathematics) as an obvious
undervalued shortcoming in some South
African high school Mathematics
classrooms”. (Howie, 2004, P.17)

Quality-
learning

“A high-quality learner, | can name,
examples, basically as a teacher it
will fit in my hands (lifting up his
ten fingers). It is a minority of
learners basically. The one work is
independence. It is an independent
learner. It is a learner that knows
there is a future after the matric
point. They know it. And they also
know that the subject that they are
studying, Maths, as a subject is a
key to their further future after
matric. They know it.”

“... to the notion that quality teaching
depends on the quality of the teacher is a
farfetched attribute to teaching. He
(2010) feels strongly that it is what
teachers do which in turn depends on the
studious traits of the student which
attributes to the extent of the quality
learning experience of the learner.”
(Kennedy, 2010, P.17)

The literature review bases quality learning on inter-personal relationships between the

learning of the mathematics teacher and her/his mathematics students. A higher extent of quality

learning would be when students start to reason on the level of their teachers. In other words,

quality teaching of mathematics is about developing students’ reasoning skills to handle higher-

order questioning. However, in the interview data teachers justify why their students cannot

reach the literature review’s expectation. These explanations range from students’ lack of

communication ability; to the quality of students on intake; to the students’ qualities and their

limitations in terms of the nature of mathematics. The relevance in relation to the literature

review with sustaining quality innovations lie with the lack of daring-to-innovate to develop

student quality and in turn being developed. The above expectation is the essence of this
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research that an external “force” (leadership) is required to manoeuvre teachers into action or at
least “dare-to-innovate” before one can even talk about “sustaining-an-innovation” for quality

learning and teaching of mathematics in high schools.

There are three constituent codes underpinning the family of codes “situated-leadership”.
These constituent codes are extra-mural-mathematics, leadership-role and test-students-on-
intake. Below, Table 6.7 presents an analysis of the interview data of the mathematics teachers
by substantiation with the literature review.

Table 6.7: Literature review confirming the code: “Situated-leadership”

Codes Best fit semi-structured Best fit literature review quotes validating
interview quote validating semi-structured data quotes and relative
relative code codes

Extra-mural- | “... basically, management | “Some stand-alone and extramural

mathematics | must have the structure, so | programmes which include opportunities for

we should set-up a structure
where we identify number 1
our possible GEMs, right,
yes, we can go to past, report
cards, primary schools etc.
And have a conversation
with primary school
teachers, they will tell you,
that is a gem, that’s a gem,
that’s a gem.”

quality learning and teaching of
mathematics require school leadership’s

sensitivity to secure it’s success.”
(Greiffenhagen & Sharock, 2008, P.39)

students-on-
intake

that, they have a pre-
selection. They have a gate
that pre-select the learner.
On the grounds of their
abilities. So, they can
expose their learners to
higher order questioning

Leadership- | “what we need from “It is not usual for school leadership to
role principals is to communicate| make contributions to Mathematical quality
with the department to give | in the classroom, however the aspects which
us clear assessments.” includes quality controls of learning and
teaching lies within the scope of
leadership.” (Wheatley, 2011, P.15)
Test- “what they are not saying is | “ ... such admission practices of taking on

high-performing learners (who incidentally
would be high-performing irrespective of
the school they attend), have a distorted
sense of quality learning and teaching of
mathematics ...” (Heck & Hallinger, 20009,
P.19)

etc.”

The literature review claims that the situated-leadership’s role should bring about quality

learning beyond resorting to extra-curricular activities outside the classroom mathematics, or
even if it implies testing students on intake. The perceptions of teachers however are that they do
not expect from school leaders any quality mathematical artefact influence. All they require of

their school leaders is that they test students on intake, and that they deal with the relevant state
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authorities. Further, the data indicate that some teachers want school leaders out of the teaching
process by focusing only on ensuring the examination departments gives them clear assessments.
Teachers evaded direct probing into whether their schools actively searched for students who
already have the qualities required for quality learning of mathematics within the school. The
above attempts at confirming the interview-data generated codes within the literature review
failed because there was no confirmation of teachers’ perspectives with the literature review.
Both the literature review and the data from interviewed teachers corroborate the notion that a
specific quality of student is desirable, but they disagree on admitting the students who possess it

as oppose to developing it.

The analysis of the interview data of the mathematics teachers brought about the family of
codes, “teacher-influence”. | expanded this family of code into four constituent codes: extra-
curricular-foci; higher-order-questions; problem-solving-skills and quality-teaching, verified by
means of the literature review in Table 6.8, below.

Table 6.8: Literature review confirming the code: “Teacher-influence”

Codes Best fit semi-structured interview quote Best fit literature review
validating relative code quotes validating semi-
structured data quotes
and relative codes

Extra- “I feel that yes, we need to upskill them ina | “The notion that co-
curricular | sense - the learners but upskill them also curricular or
-foci prepare them effectively for the exam. Not | extracurricular
our internal exam only, but for external mathematics experiences
examinations.” are the only quality

learning exposure for high
school students,
necessitates innovation
into the regular
mathematics classroom.”
(Moursund & Albrecht,
2011, P.41; Strong,
Thomas, Perini & Silver,

2004, P.41)
Higher- “If you deal with depth and connect that to “... higher order quality
order- our problem solving, you know our higher contributions of students

guestions | order, questions that (School X and School | as a necessary and
Y) is speaking about, they know the notion | imperative aspect of

of higher order questioning.” student learning.” (Liskala,
Vauras & Lehtinen, 2004,
P.36)
Problem- | “I think the majority of learners can be “... sites the lack of
solving- brought to that point, where they can do problem solving exposure

skills algorithms, where they can work though (which should be an
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basic algorithms showing them basic steps. | intention of school

That’s easy. When you turn that question Mathematics) as an
around and you give that same question in obvious undervalued
words, and you ask them to model, ... our shortcoming in some
learners are very weak in that sense. They South African high school

are very weak in modelling questions.” Mathematics
classrooms.”(Howie, 2004,
P.17)
Quality- | “The maths, the maths teacher if he really “... formulate wonderings
teaching | wants to take his learner a bit further, or thought-provoking
number 1 he needs to challenge those questions designed to
learners, uhm, instead of just teaching the encourage reflection and
curriculum, he must always remind his new practices that would

learners that there is a journey after school.” | lead to increasingly higher
quality teaching in an
individual classroom ...”
(Goldman, Bill, Johnston
& McConachie, 2005,
P.24).

The literature review expects students to develop skills to make quality contributions as part of

their learning, but there is an acknowledgement in the data that teachers can get away with not
doing what the curriculum intends. According to the interviewed mathematics teachers, their
responsibility stops with their students passing the required high-stakes examinations. Further,
they claim that students have limitations with problem-solving, and cannot handle anything other
than algorithms. The closest statement from the interview data to confirm school leader
influence are references to motivational talks. Unfortunately, no literature review-likened
developmental activities aimed to produce quality students are evident from the interview data.
The above attempts at validating the data through the literature review are thus not conclusive.
The final family of codes in this chapter could not validate the teachers’ perceptions as to
whether their responsibility should include quality development of students. Rather, teachers

expect students to possess a learning quality, in order to produce quality learning of mathematics.

All five family of codes considered in this chapter indicated that there is a gap between
the data from the semi-structured interviews and the expectation of the literature review. It is
prevalent from the data that teachers expect a specific quality student from primary schools in
order to produce students who will meet the needs of higher learning and the knowledge

economies. In the next section, | investigate the issues not confirmed by the literature review.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
76

6.4 Results of data not confirmed by the literature review

The analysis of semi-structured interview data corresponded more to the literature than the
unstructured interview data in chapter 5. Prevalent from the data, participating teachers (as was
the case with school leaders in the unstructured interviews) believe quality mathematics learning
is a pre-high school quality possessed by students. None of the high school mathematics
teachers interviewed saw themselves as the orchestrators of the quality they desired in their
students. This is almost in direct contradiction to Jensen (2009) who professes that teachers need
to develop students of the quality they would like to see in their schools. Below, I will expound

on these gaps for formulations of further enquiries.

| summarised the gap between the interview data and the literature review, in the same way
as | did the unstructured data (chapter 5) to imply that participating teachers believe quality
learning has to do with a specific inherent character and work ethic teachers and students
possess. In other words, the mathematics teachers who have been interviewed, do not admit that
they can develop the quality in their students they sought. It is thus necessary to look beyond the
obvious data, confirmed by the literature review. In Table 6.9 below, I present the family of

codes not confirmed by the literature review.

Table 6.9: Semi-structured interview codes not confirmed by the literature review

Family of codes Codes which could not be confirmed by the literature
review
Artefact-production Importance-of-testing.

Higher-order-questions; Innovation-measures; Test-
students-on-intake;

Extra-curricular-mathematics; Problem-solving-skills;
Test-students-on-intake.

Situated-leadership Quality-learning.

Teacher-influence Importance-of-testing; Students-become-teachers.

Table 6.9 indicates that the data was obvious on notions indicating importance-of-testing which

Beyond-school-mathematics

Innovative-measures

would have confirmed the family of code: “artefact-production™, however, the literature review
refuted this notion in terms of the research question. The family of codes, “beyond-school-
mathematics” on the other hand, fell short because the data and the literature review has different
definitions of the three codes referring to the testing of students on intake, higher-order

questioning and innovative measures. The “silences” in this family of codes (beyond-school-



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
77

mathematics) could be teachers’ underlying assumptions that students who are successful in their
entrance examinations can handle their required higher-order questions. The inconsistency of the
family of codes “innovative-measures” was because the data were “silent” on three of its
constituent codes. These three codes are extra-curricular-mathematics, problem-solving-skills
and test-students-on-intake. Teachers’ opinions about whether extra-curricular mathematics
developed problem-solving skills, could not be linked to the shortcomings of admission tests,
which was implied by the analysis of data in chapter 5. The code “students-become-teachers” are
not obvious in the data, even though linked to the family of codes “quality-learning”. Also,
seemingly not noticeable from the quality learning discussions by teachers, was the code of
“higher-order-questioning”. In the family of codes “situating leadership”, the concept of quality
learning is not obviously an underlying factor. Finally, the family of codes: “teacher-influence”,
was where | expect teachers to be the custodians of creating more teachers (Lave, 1989), but
instead the data are “silent” on teachers talking about influencing students to be peer teachers nor
do they seemingly question the notion of what is so important about testing. Teachers were silent
to whether they develop the quality of their students. There is however prevalence in the data of
teachers resorting to seek for student quality instead of developing the quality as the objective of

their teaching.

The analysis was to find answers to the research question that considers school leadership
have the capacity to influence the quality of learning and teaching of mathematics within their
schools. The theory which was supposed to come from the substantiation of the literature review

was found wanting, as was the case in the previous chapter.

6.5 Summary of semi-structured interview data

It is not very obvious what teachers’ overall perceptions about their school leaders are
because it is not easy to get teachers to speak negative things about their school leaders out of
respect for the leader. All the codes representing teachers’ perceptions of their leaders as
influencers of learning and teaching of mathematics (as | did in the previous chapter), are
represented in the figure 6.1 below, purposed to provide a scope of the relevance of high-stakes

examinations as an innovating tool to improve quality learning and teaching of mathematics.
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Figure 6.2: Codes in terms of examination focus vs extent of innovation of leaders

In the previous chapter the focus on high-stakes examinations with very little innovation to move
to a different quality indicator, was also prominent. The quality development of mathematics
learning is prevalent, however, with low innovation and high examination focus among teachers.
They view their school leader as the one who employs quality teachers and admit quality
students to their schools.

Figure 6.2 is a schematic representation of the depth of the literature review confirmed
codes. The confirmed codes are curriculum-based-foci; higher-order-questions; problem solving
skills; extra-curricular-mathematics; quality-learning and situated-leadership. These confirmed
codes are predominantly implied but are not necessarily detailed enough to substantiate the codes
as representative of the literature review items. Further, the research is not looking for
undisputed evidence but merely the likelihood of school leaders to influence quality of learning
and teaching of mathematics at the school. Some of the codes specifically test-on-intake and
importance-of-testing are visible but not confirmed by teachers in the data. These two items are
however in stark contradiction with what the literature review deems to be quality in learning

and teaching of mathematics. Figure 6.3 below shows the lack of depth in the corroborated data
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as it relates to the teachers’ perceptions as to whether their leaders influence the quality of their

teaching and the learning of their students’ mathematics in the high schools, where they teach.

Semi-structured
interview data codes:

Test-
students-
on-intake;

Literature review codes:
Innovation-

measures;
students-become-teachers.

Curriculum-based-
foci; Higher-order-
questions; Problem-
solving-skills; Extra-
curricular-
mathematics
Quality-learning;
Situated-leadership

Importance-
of-testing

Figure 6.3: Semi-structured interview data codes confirming literature review claims

Figure 6.3 shows that semi-structured interview data do not yield sufficient evidence to confirm
the literature review’s claim that school leaders influence the quality of learning and teaching of
mathematics within their high schools. The next chapter will investigate whether focus group

discussions with mathematics students can bring better data to the fore to confirm the research

claims in the literature review.
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Chapter 7

Presentation of results from the focus group interviews with students

7.1 Introduction

This chapter presents the analysis of the data obtained through focus group discussions
with high school mathematics students. Like chapters 5 and 6, the transcribed focus group data
were coded and further grouped into the family of codes. The analyses, as in the previous

chapters, attempts to establish confirmation of arguments developed in the literature review.

In Table 7.1 the family of codes column are the same families identified in chapter 5 but
only those that could be identified in the data collected from the students. A similar situation is

of relevance for the constituent codes.

Table 7.1: Focus Group Discussion transcribed data codes

Family of codes: Codes per families Number
of Quotes
Artefact- Artefacts; discourse; higher-order-testing; 48
production problem-solving-skills; quality-learning;
School-culture.
Beyond-school- Discourse; exam-focus; higher-order-testing; | 23
mathematics innovations-in-school; leaders'-mission;

leadership-role; mathematics-teacher-quality;
quality-teaching-practice.

Innovative- Artefacts; dare-to-innovate; discourse; exam- | 60
measures focus; innovations-in-school; leaders'-
mission; mathematics-teacher-quality;
problem-solving-skills; quality-learning;
quality-teaching-practice; school-culture.
Situated-leadership | Artefacts; discourse; exam-focus; higher- 59
order-testing; importance-of-testing;
innovations-in-school; leaders'-mission;
leadership-role; non-exam-innovation;
problem-solving-skills; quality-learning;
quality-teaching-practice; school-culture;
teacher-employment.

Teacher-influence Artefacts; discourse; exam-focus; higher- 58
order-testing; importance-of-testing;
innovations-in-school; problem-solving-
skills; quality-learning; quality-teaching-
practice; school-culture.

The number of quotations per family of codes indicates the prevalence of the codes representing

the family of codes. The same codes identified and used in the structured and unstructured

interview data were used in the focus group interview data. The family of codes with its
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constituent codes in line or not with the codes represented in the literature review are

summarised in Table 7.2 below.

Table 7.2: Focus Group Discussion codes supported by the literature review

Family of codes:

Codes derived from the
focus group discussions
data

Focus group
discussion data
codes represented
in the literature
review

Focus group
discussion data
codes not
confirmed by the
literature review

Artefact-
production

Artefacts; discourse; higher-
order-testing; problem-
solving-skills; quality-
learning; school-culture;
beyond-school-mission;
student-become-teacher;
test-students-on-intake.

Artefacts; discourse;
higher-order-testing;
problem-solving-
skills; quality-
learning; school-
culture.

Beyond-school-
mission; student-
become-teacher; test-
students-on-intake.

Beyond-school-
mathematics

Discourse; exam-focus;
higher-order-testing;
innovations-in-school;
leaders'-mission; leadership-
role; mathematics-teacher-
quality; quality-teaching-
practice; importance-of-
testing; leader's-
commitment-to-
mathematics; intake-testing;
non-exam-innovation.

Discourse; exam-
focus; higher-order-
testing; innovations-
in-school; leaders'-
mission; leadership-
role; mathematics-
teacher-quality;
quality-teaching-
practice.

Importance-of-
testing; leader's-
commitment-to-
mathematics; intake-
testing; non-exam-
innovation.

Importance-of-testing;
innovations-in-school;
leaders'-mission; leadership-
role; non-exam-innovation;
problem-solving-skills;
quality-learning; quality-
teaching-practice; school-
culture; teacher-
employment; dare-to-
innovate; beyond-school-
mission; leader-not-
impacting-on-mathematics;

order-testing;
importance-of-
testing; innovations-
in-school; leaders'-
mission; leadership-
role; non-exam-
innovation; problem-
solving-skills;
quality-learning;
quality-teaching-
practice; school-

Innovative- Artefacts; dare-to-innovate; | Artefacts; dare-to-  [Beyond-school-
measures discourse; exam-focus; innovate; discourse; mission; non-exam-
innovations-in-school, exam-focus; innovation; student-
leaders'-mission; innovations-in- become-teacher; test-
mathematics-teacher- school; leaders'- students-on-intake.
quality; problem-solving- mission;
skills; quality-learning; mathematics-
quality-teaching-practice; teacher-quality;
school-culture; beyond- problem-solving-
school-mission; non-exam- | skills; quality-
innovation; student-become- | learning; quality-
teacher; test-students-on- teaching-practice;
intake. school-culture.
Situated- Artefacts; discourse; exam- | Artefacts; discourse; |Dare-to-innovate;
leadership focus; higher-order-testing; | exam-focus; higher- beyond-school-

mission; leader-not-
impacting-on-
mathematics; leader-
shortcoming;
mathematics-
experience-of-
leader; mathematics-
teacher-quality;
student-become-
teacher; leader's-
commitment-to-

mathematics.
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leader-shortcoming;
mathematics-experience-of-
leader; mathematics-
teacher-quality; student-
become-teacher; leader's-
commitment-to-
mathematics.

culture; teacher-
employment.

Teacher-
influence

Artefacts; discourse; exam-
focus; higher-order-testing;
importance-of-testing;
innovations-in-school;

Artefacts; discourse;
exam-focus; higher-
order-testing;
importance-of-

Beyond-school-
mission; non-exam-
innovation; student-
become-teacher.

problem-solving-skills;
quality-learning; quality-
teaching-practice; school-
culture; beyond-school- quality-learning;
mission; non-exam- quality-teaching-
innovation; student-become- | practice; school-
teacher. culture.

Table 7.2 indicates the specific codes which corresponds or not with literature review codes. As

testing; innovations-
in-school; problem-
solving-skills;

mentioned in the previous two chapters there are codes not confirmed in the literature review.

Below, I discuss the confirmed data.

7.2 Presentation of confirmed focus group interviews results

This section presents the analysis of data confirming the literature review arguments. |
will now expound on the five family of codes (like in chapters 5 and 6) with samples of evidence
from the constituent codes underlying the family of codes. This section thus presents quotations
from the data to represent the constituent codes of the family of codes: artefact-production,

beyond-school-mathematics; innovations-measures; situated-leadership; teacher-influence.

7.2.1 Artefact-production

The family of codes: artefact-production below in Table 7.7, presents the best quotation
from the data of the constituent codes: higher-order-testing, discourse; problem-solving-skills
and quality-learning and relevant best-fit literature review claim. The idea is that the best
quotations from the literature review confirms the data which represents the codes which in turn

presents evidence of influence by the school leader in Table 7.3, below.

Table 7.3: Literature review supporting the code: Artefact-production

Best fit literature review quotes
validating focus group
discussion data quotes and
relative codes

Best fit focus group discussion quote

Codes validating relative code
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Higher- “This is the first time | hear about this ... | “Innovating artefact production
order- These types of explanations I did not aspects as a minimum requirement
testing know about...these things. Yea, they are | for "doing mathematics" in
amazing.” secondary schools' classroom is
indeed a possibility.” (Julie, 2004,
P.39)
Discourse | “Ja, he does not want to accept defeat, | ... the context of making
but I know that I won that argument.” contributions in the mathematics
classroom is the essence of doing
school mathematics” (Walls,
2007, P.37)
Problem- | “It tells me like at home. My aunt wants | “School leadership can in other
solving- me to cut the tiles, | had to cultivate the | words harness the potential in
skills area, | had to cultivate the area for the student leadership to bring about
lounge, to measure the sides and then the | great establishment of problem
other sides. | could measure the area and | solving and mathematising skills
tell her how many tiles to buy.” within the school.” Trompenaars
& Hampden-Turner, 2002, P.28).
Quality- | “Ilistened very hard so that I can go “Doing Mathematics (attributes
learning | home knowing what to do. And when | | related to “knowing” and “doing”
get home, I struggle and work hard.” are) ... indicator(s) of quality
learning and teaching of
Mathematics in high schools”
(Schoenfeld, 1989, P.26; Julie,
1992, P.26).

The four slices of transcribed data representing the codes (Higher-order-testing, problem-solving,
discourse and quality-learning) as the constituent family of codes: artefact-production, are
intended to be confirmed by the literature review claims. Julie (2004) argues for conversation in
the classroom. The apparent private discussion between two students, however, is what should be
happening in the classroom to qualify as quality learning. Once again, these two students are
test-on-admission students. The two students do not know about the depth of discourse, which
makes it eventually just a normal interesting conversation and not necessary discourse. Under the
code problem-solving-skills, the student showed low-level (for his grade) problem solving skills,
which | deemed to be a real-life problem. This is certainly something school leadership can
harness within a school with students chosen for their ability and apparent “inherent” quality.
Students under the code of quality-learning lacks a sense of metacognition (Resnick, 1995)
which is a quality learning indicator a student at grade 11 level could handle. This is an
indication of a student who was chosen for their inert quality ability but performing below
expected quality by the end of their high school years. The transcribed focus group discussion
data in Table 7.7 looks at prominent aspects about learning and teaching of mathematics showed

that only the quality of the teacher and students were part of the students’ awareness.
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The presentation of the analysis of results below shows literature review guotations and

the best focus group discussion quotation I could find in the data confirming the family of codes:

“beyond-school-mathematics”. Table 7.4 demonstrates the validity of the perceptions of students

as to their high school leader’s influence on the quality of their learning and the teaching of

mathematics. The quotations in Table 7.4 are to substantiate the coded student statements with

literature review quotes, thus validate the reliability of the best choice quotations.

Table 7.4: Literature review supporting the code: Beyond-school-mathematics

Best fit focus group discussion

Best fit literature review quotes

classroom they don't like doing
stuff for us. They like us to do the
stuff for ourselves. They give us
numerous problems and then we
have to solve the problems on our
own. And then if you get stuck
then you can ask them.

Codes o ) validating focus group discussion data
quote validating relative code ;
guotes and relative codes

Discourse “We were arguing about Polya's “Student contributions ... is necessary in
last theorem. I think he said order to develop the quality of learner
Pythagoras or Euclid was the best | contributions ...” (Michaels & O’connor,
Mathematician, thus far. | think I | 2012, P.31; Kumpulainen & Lipponen,
said it was Euler. We like 2010, P.31).
discussing or debating who, was
the best in mathematics. The
Mathematicians, all the
Mathematicians.”

Examination- | And also, our teachers are very ... if curriculum-based examinations does

focus motivating. Because like in a not meet the real intentions behind school

mathematics, then schools should adopt
the responsibility ... the lack of problem
solving exposure (which should be an
intention of school mathematics) as an
obvious undervalued shortcoming in some
South African high school mathematics
classrooms ...” (Howie, 2004, P.17;
Jensen, 2009, P17).

Higher-order
testing

The things that we are more
interested in. That is why we are
like. When Mr ... teachers, he
almost want each one to be with a
textbook, But the, when we write
the test, the things which are in the
test, those are the things which are
in the textbook. What it does, he
expose us to other textbooks and
other things. Most of the things we
do are in the book, but they are the
examples to him. When we come
to tests, we do something different.

“... the lack of problem solving exposure
(which should be an intention of school
Mathematics) as an obvious undervalued
shortcoming in some South African high
school Mathematics classrooms ... scarce
classroom activities despite these being
very much part of classical problem
solving and the curriculum-based
classroom ...” (Knuth, 2002, P.40).

Innovations-
in-schools

You see sir. My school is more
advanced than the school of my
friends. The things that makes me
say that is. | love Maths. | never
go to them to ask for help. For
them to help me. They come to me

“The consistency of sustaining innovations
in quality teaching and learning by
teachers is, however, found wanting”
(Giles & Hargreaves, 2006, P.14; Giles,
Shearer,Yendol-Hoppey & Liebert, 2006,
P.14).
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for help. In this school there are
more people who helps me too.

Leaders'-
Mission

There they take the top students
and they learn more about the
Mathematics that we are going to
do next year. Or Mathematics that
is not in our syllabus.

S10: Like currently right now we
are doing Calculus, and we are not
suppose to do Calculus. And we
already know how to differentiate.
So that is also a skill that we have
from the AP Maths class. So that is
also our learning of Mathematics in
this school.

“The implication is thus that high
achieving Mathematics schools claiming
to have “quality” learning and teaching of
Mathematics might be in a position to
propogate their ulterior motive to
“engineer” a false value-proposition for
quality learning and teaching of
Mathematics” (Bauer & Gaskell, 1999,
P.17)

Mathematics-

Well maybe, like some examples in

¢ ... finds a middle road between the two

a good Maths teacher. But we do
not like do something to better our
mathematics. And | know like what
I get here (at my school), is like
good Maths, because before | came
here, I use to go to school in
(different high school), I always
got like 100% and 80%. But when
| first came here, it was hard like
children to get 80% and | got code
3s at first. But then | adapted. And
then | also know it is like quality
mathematics, because here learners
from other schools they also do ...
math. And when | compare like
there question papers and what we
got here for our tests, it’s different.
What they do in their tests is what

we do in class works

teacher- the Ap where Ms C was telling us | extreme roles of educators in development
quality about this 1 + 102 = 102. When 1 | of student learning quality in mathematics.
goes to 10 on the side, it becomes | They see educator instructions as the key
sexy. (he laughed quite heartily area to establishing a desire within
about this comment he made). | learners to make quality contributions”
knew ok, I will never forget this (Turner & Patrick, 2004, P.37)
one. Those are the examples that |
love.
Quality- “I think like quality, Mathematics | “Rather than drawing conclusions from the
teaching- lies within the individual. Like evidence, these leaders should formulate
practice Athi said, it is useless that we have | reflections or thought-provoking questions

designed to encourage new practices that
can potentially lead to increasingly higher
quality teaching in an individual classroom
or in the school as a whole...”( Goldman,
Resnick, Bill, Johnston, Micheaux &
Seitz, 2004, P.24)

Table 7.4 shows the validity of the family of code: examination-focus as a learning and teaching

of mathematics area of influence by leadership from the vantage point of the focus group

discussions. Quality learning is however about discourse, according to the literature review. The

student displaying a sense of “discourse” according to the data is a test-on-intake student, hence

not convincingly an influence by the school leader other than the admission of the student to the
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school. Examination focus is a quality aspect, which the literature review (from the vantage point
of curriculum-based proponents) requires should be a consistent achievement, where-as some
students (Table 7.4) are of the opinion that it could be achieved independently from the school.
“Higher-order” thinking as a quality development aspect is not an occurrence in the focus group
discussion data. The literature review expects activity around the students involved in teaching
each other, but instead students focus on individual examination orientation and independent
skill honing. A disconnect between the student activities described by the students as putting
them above other schools, whilst the literature review requires school leaders to be involved and
almost central to the development of people in the school. The mission of schools according to
the focus group discussions are mostly driven by giving students an advantage over students at
other schools, in terms of “knowing” the curriculum. The literature review, however, expects
school leaders to have the mission of the broader mathematics community at heart, i.e. the
objective of knowledge economies and higher educational institutions. Students expect their
teacher to already be of high quality and not develop with them in a teaching process, whereas
the literature review expects the nature of mathematics exposure to be relevant for both teacher
and student. The focus group discussion data in Table 7.4 focuses on the aspects about learning
and teaching of mathematics, which high school leaders can influence as it relates to the family
of codes: examination-focus. The original teacher qualities are in the data still (as in previous
two chapters) dominating the overall impression of the respondents as an outcome of the

enquiry.

7.2.3 Innovative-measures

In Table 7.5 below, I expand the family of code, “innovative-measures”, into its
constituent codes (i.e. artefact-production; mathematical-discourse; higher-order-testing;
problem-solving-development; quality-learning; school-culture). The table validates the
constituent codes with quotes from the literature review confirming slices of data. The
appropriate literature review quotation is to justify the piece of evidence in the data that

represents the various codes that makes up the family of codes.
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Table 7.5: Literature review quotes confirming the family if codes: Innovative-Measures

Codes Best fit focus group discussion quote | Best fit literature review
validating relative code guotes validating focus
group discussion data
guotes and relative codes
Artefacts “Sometimes (the problems given by “... classroom instruction is

teachers) are challenging. Because you
get "do nows". It is a 5-minute
exercise. Where they give us
challenging stuff which we have to do
within the 5 minutes. And then at the
end of the 5 minutes they tell us to
solve that problem we should have
done this and that...”

complex and educators can
facilitate classroom learning
in order to improve real
learning which can in turn
also include the facilitation
of solving puzzles”
(Douglas, 2009, P.39).

Mathematical-
discourse

“We were arguing about Polya's
theorem. | think he (S3) said
Pythagoras or Euclid was the best
Mathematician, thus far. I think I said
it was Euler. We like discussing or
debating who was the best in
Mathematics ...”

“ ... the opportunities created
for discourse (in the
classroom) are important
considerations for viable
production of Mathematical
artefacts and hence a "doing
Mathematics" practices in
high schools” (Scarlatos &
Scarlatos. 2006, P.41).

Higher-order-
testing

... (our teacher) want each one to be
with a textbook, but the ... when we
write the test, the things which are in
the test, .... When we come to tests, we
do something different ...”

““... see educator instructions
as the key area to
establishing a desire within
learners to make quality
contributions” (Turner &
Patrick, 2004, P.38).

Problem-solving-
development

“I don't know why I ... I like
challenging things. I see ...it like a
challenge. So, like if they give me like a
very tough problem, and then I succeed
in solving it. | feel on top of the world.
There is this one example of where my
teacher, gave me this question like, it
took us about an hour, to solve it. But
then finally we solved it ...”

“... lack of problem solving
exposure as an obvious
undervalued shortcoming in
some South African high
school Mathematics
classrooms” (Howie, 2004,
P.17).

Quality-learning

“For me ... Maths means working
hard. You see, if you are given a
problem here in school and when the
teacher teaches in the classroom ... I
listen very hard ... so that I can go
home knowing what to do. And when |
get home, I struggle and work hard.
Because | know when | was at school, |
knew this ...

“The essence of quality
learning and teaching of
mathematics in a classroom
context is about making
contributions in the
mathematics classroom”
(Walls, 2007, P.37).

School-Culture

It is not something ... in our class, but
somebody (a volunteer) who is visiting
us. Also, another guy (ex-student) who
is doing (a) mathematics (degree). If
you do well in Mathematics you get
respect, because to people itis a
challenge. It is more like reward, you
get respect.

“In order for a learning and
teaching school culture to be
sustained within a
Mathematics classroom it
must transcend the
Mathematics class to include
the entire school community
and all learning disciplines”
(Mathews, 2009, P.37).
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The family of codes: “innovative measures”, discussed in the literature review is a very high-
level doing-mathematics discussion, which took place among students. The data reference is
about a five-minute activity given to children to do a challenging exercise. This level of activity
leaning towards artefact-production (Julie 2004) is a once-off encounter in the data. In this
encounter, two students recalled a discussion they had which took place outside of classroom
time and beyond the teacher’s influence. This incident however fit the literature review’s profile
of what constitutes “doing mathematics”. The school leader influenced the incident by providing
a platform for student access to history of mathematics books. This was in fact the first school
leader influence on quality learning visible within this research. One of the students
acknowledged that their mathematics teachers gave difficult problems in the examinations and
tests. This is in fact typical according to the literature review (Lowery, 2003) of Bloom’s
taxonomy structured tests. This, however, does not necessarily imply that higher order thinking
developed in classrooms other than the exposure during the tests and examinations. Julie (1992)
indicated that clubs and societies outside classroom activities are typical problem-solving
developmental sites, which is why one student indicated that he could sit for many hours with
problems at home. This level of challenging work and motivated actions is according to Philott
et.al. (2007) the essence of quality learning and teaching of mathematics, which should really
take place at schools in mathematics classrooms. Linking the classroom to outside entities is a
move to quality mathematics according to students and confirmed by the literature review. This
was the very first indication in the data that a school leader influenced quality of learning of
mathematics by a student. Test-on-intake distorted the validity of the data and noted as a
limitation to the research. Even though not sufficient valid influence can be determined, the

school leader did however influence the quality of learning through the incident.

7.2.4 Situated-leadership

| present data from the focus group discussions illustrating the family of codes:
“leadership-influence” in Table 7.5, below as it confirms literature review claims. Leadership-
influence has eight constituent codes. In the table below. | attempt to validate it with the best

student quotes confirming the relevant literature review claims.
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Table 7.6: Literature review confirming data induced code: Situated-Leadership

says there are no whole number
solutions to the equations like 8 to the
power 3. No eight to the power n plus
b to the power n is n is greater than 2.
Mathematicians struggle to deal with
the problem. But he tried to make a
breakthrough with the problem. Euler
said that he just ignored it. | hear
about Euler's number, but | never hear
much about him, but he is ...”

Codes Best fit focus group discussion Best fit literature review quotes
quote validating relative code validating focus group discussion
data quotes and relative codes
Artifact- “... Where they give us challenging | “... practises where a "tension”
Production stuff which we have to do within the 5| leading to "a need to sustain" by
minutes. And then at the end of the 5 | teachers and students in a
minutes they will tell us to solve that | mathematical classroom is
problem we should have done this and| necessarily worthy of inclusion ...
that ...” (Harkness & Portwood, 2007,
P.28)
Students- “I want to learn how to stand for “ ... peer learning (i.e. students
become- myself. In class | do normally learning from other students) as a
teachers understand what the teacher says. aspect of a classroom practice
And also, now in class we are doing | which could influence the quality
circles. And there is a girl next to me | of learning” (Topping, 2005,
and she ask me the theorems ... Ilike| P.37).
to explain to her. | like that there is
someone ... that I can explain
something to her.”
Quality- “... Mathematics lies within the “ ... the notion that quality
teaching- individual. ... itis useless that we teaching depends on the quality
practice have a good Maths teacher. But we do| of the teacher is a farfetched
not like do something to better our attribute to teaching.” (Kennedy,
mathematics ....” 2010, P.17).
Non-exam- “You know his (Euclid) famous last | “ ... to take mathematics beyond
innovation theorem? You know the one which the classroom albeit to just allow

the club or society to operate in
the school. idea of "solving
puzzles™ is not necessarily unique
to the notion of "doing
Mathematics" innovations”
(Julie, 2004, P.39).

Innovations-in-
school

“We have Saturday classes, where
the students who are not very good at
math, they have extra lessons, catch
up on the things that we do during
the week. And then there is AP for
those who get 80 and above for
Mathematics.”

“Differentiated groups are ...
an opportunity to develop
concepts in mathematics”
(Kirkey, 2005, P.41).

Higher-order-
testing

“I also think the way our teachers
teach us, when they make examples,
they make examples like what is
particular to youth.”

“Higher order problems can be
achieved to great success in
solving puzzles, working with
classical problems, calculational
procedures and the activities
learner experience in their daily
lives ...” (Julie, 2004, P39).

Beyond-school-
mission

“Like currently right now we are
doing Calculus, and we are not
supposed to do Calculus. So that is
also a skill that we have from the AP.

“ ... schools having to resort to
exposure of students to problem
solving skills in mathematics clubs
or similar structures outside of
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So that is also our learning of normal school class ...” (Julie,
Mathematics in this school.” 1992, P.39).
Test-students- | “Last year. In my previous school I ~ [*When a high school’s
on-intake got 95%. Then the first year when |  mathematical department’s mission
got here, I got 35% for Maths. And | fis non-aligned with the broader
felt like crying. intention ... the acceptance of
known high achieving junior
school students ...” (Collins, 2006,
P.15).

Artefact-production from the vantage of the literature review speaks to the creation of a tension
by school leadership. The data could only come up with the most appropriate quote about
leadership influence referring to a mere five-minute encounter intended to create such a
“tension”. School leaders, according to the literature review, should be able to create and
improve the likelihood of harnessing students to become teachers. Only the individual students
who were tested-on-intake met the requirements of the literature review. The participating
students and literature review agree that quality teaching does not depend on the quality of the
teaching only. Students however, felt that the quality of the teacher is important, though. The
literature review includes the school leaders as influencers, which is not convincingly
acknowledged by the students. Under the non-examination-innovation code, students are more
prone to agree to quality-learning as an individual activity stemming from student interests. The
literature review however refers to stand-alone extra programs, clubs, etc. This misalignment
between student perceptions and the literature review, disregards non-examination-innovation as
a convincingly justifiable quality of learning and teaching of mathematics influence by school
leadership. The literature review sees opportunities for innovations, where school leaders can get
involved in the setting up of differentiated groupings and innovations of tutor-tutee relationships.
The students, however, sees the additional Saturday classes to be extra lessons, where extension
lessons, are dedicated to getting further with more syllabi items and catch-up with a demanding
CAPS curriculum. According to the literature review, higher-order-testing is about getting
students in on the details of artefact-production. Students, however, do not see school
leadership’s involvement in this regard. Furthermore, school leaders should expose or lead
students to problem-solving opportunities. Students only recognised the exposure to syllabus
completion, and backlog catching-up. The literature review does not necessarily see test-on-

intake as being aligned to the notion of “doing mathematics” but are instead indifferent to quality
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learning of mathematics. Students, however, do not devalue their test-on-intake “status” as a

disadvantage to the research but rather an advantage to their performance. Unfortunately, none

of the codes related to the student data convincingly places school leaders as influencers of

quality learning and teaching of mathematics in the high schools. Table 7.6 fails to confirm the

family of code, “situated-leadership”, convincingly.

7.2.5 Teacher-influence

The presentation of results of the family of code: “teacher-influence” indicates the highest

likelihood for all the codes presented by at least one quote, which is supported by the literature

review. Table, 7.7, below focuses on aspects about quality learning and teaching of mathematics,

which the literature review claims can be influenced by school leadership. Teacher-influence

consists of nine constituent codes, i.e. exam-focus, higher-order-testing, importance-of-testing,

artefacts, discourse, innovations-in-school, problem-solving-skills, quality-learning and quality-

teaching-practice.

Table 7.7: Literature review supporting the family of code: “Teacher-Influence”

Best fit focus group discussion

Best fit literature review quotes

order-testing

Codes o : validating focus group discussion

guote validating relative code d )

ata quotes and relative codes

Examination-| “And also, our teachers are very “The curriculum-based perspective
focus motivating. Because like in a of quality mathematics teaching

classroom they don't like doing stuff | and learning is simply put a

for us. They like us to do the stuff for | mathematics classroom focused on

ourselves. They give us numerous predominantly testing of

problems and then we have to solve | curriculum-based skills.” (Heck

the problems on our own. And then if | &,Hallinger, 2009, P.16; Lesch &

you get stuck then you can ask them”. | Zawojewski, 2007, P.16).
Higher- “... he exposes us to other textbooks | “Schools which place high

and other things. Most of the things
we do are in the book, but they are the
examples to him. When we come to
tests, we do something different...”

prominence on Higher Order
thinking in examinations, testing
and even school lessons having a
major focus on items like Blooms
Taxonomies ...” (Lowery, 2003,
P.36).”

Importance-
of-testing

“...That is why I like to explore
problems that have not been solved
yet. Like the book we’ve been
reading, have a lot of those problems.”

“The high-stakes examination's
purpose in this regard also has the
intention of testing the written
curriculum, which was till now the
only recognised "tension created
by the "curriculum™ under-
writers” (Trompenaars &
Hampden-Turner, 2002, P.28;
Harkness & Portwood, 2007,

P.28).
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Artefacts “They give us numerous problems and| “No teacher of Mathematics
then we have to solve the problems on| would want their students to be
our own. And then if you get stuck making any old contribution
then you can ask them.” which does not make substantive

contribution.

Discourse “We were arguing about Polya's last | ... do not come up with any clear
theorem... We like discussing or directive or idea as to the extent to
debating ...” which discoursing attributes in

learning and teaching can be
inculcated or developed” (Julie,
1992, P.33).

Innovations- | “No, it was more a physics camp. But| “The highest likelihood of

in-school the guy there told us about a potential ulterior benefit derived
Mathematician called ... I can't from the notion of sustaining
remember but the new Mathematics | "quality” learning and teaching of
ideas to describe the Universe this mathematics innovations in high
way and that way. So, | said, well schools rests with teachers and
Maths is applied everywhere.” school leadership” (Bauer &

Gaskell, 1999, P.17).

Problem- “... s0, like if they give me like a “... it is incumbent on school to

solving-skills | very tough problem, and then | teach problem solving skills if
succeed in solving it. | feel on top of | they don't have it or teach them to
the world ...” Mathematize or teach them how to

use the mathematical skills”
(Jensen, 2009, P.17).

Quality- “You see if you are given a problem | “ ... it is the educator’s use of the

learning here in school, and when a teacher studious traits of the learner that
teaches in the classroom, I listened attributes to the extent of the
very hard so that | can go home quality of the learning experience
knowing what to do.” of the learner ... learners do not

necessarily benefit by attending
better schools ...” (Heck &
Hallinger, 2009, P.17; Kennedy,
2010, P.17).

Quality- “They give us numerous problems and| “According to the notion that

teaching- then we have to solve the problems on| quality teaching depends on the

practice our own. And then if you get stuck quality of the teacher is a farfetched
then you can ask them.” attribute to teaching” (Kennedy,
2010, P.17).

All nine codes representing the family of codes: teacher-influence, had at least one quote from
the data, which best presents a code attempting to confirm the literature review. Only the
original quality of the students and teachers are however justified as quality indicators. Firstly,
the exam-focus code confirms that inert quality of the teacher and the students are desirable by
school leaders. Higher-order-testing is secondly, not necessarily developing deductive reasoning
skills as per the literature review, if the quality is already inert to the students. The literature
review opens an opportunity for high-stakes-examinations to thirdly, create a tension for quality
learning and teaching, however, the way materials are structured, with answers already supplied

in textbooks almost dispel the sense of achievement and contribution of “new things”. The
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production of artefacts is recognised by students when teachers insists on a level of
independence, however, the literature review points out that it is refuted as development because
the students do not necessarily develop. Solutions are already known and publicised in the
textbooks. The closest evidence of discourse among students was with the schools selecting
students on in-take. This type of discourse did not meet Julie’s (2004) notion of artefact
production, but merely student interest in which mathematicians made the best contribution to
the mathematical knowledge store. The contribution by these students was on a conversational
level and not on a level of depth; bearing in mind that these two discoursing students are
selected-on-intake students. The code innovation-in-school also produced an interest, but not
necessarily an in-depth contribution according to the literature review. A test-on-intake student
indicated that they do not know why they think in a specific way. This shows a gap in the quality
teaching of these mathematics students in a school where students are tested-on-in-take. In the
literature review a very distinct call for a relational value to be developed within children from
the vantage point of moving them from the start of high school on a concrete level to a more
formal abstract level. One of the students from the data indicates that he listens well in class so
that he can work harder at home. In terms of quality-teaching-practice code, the literature review
dispels the inert quality of the teacher as being the most important attribute in developing
students, whilst the students describe it as being imperative. The focus group discussion data in
Table 7.6 above confirm or not the literature review related to learning and teaching of
mathematics that high school leaders can influence. Very little influence other than admission of

quality students and the employment of quality teachers were prevalent under the above code.

7.3 Results of focus group discussion data not confirmed in the Literature Review

The data produced from the transcribed focus group discussion data, which responds to the
research question is valuable data, which becomes the source for confirmed theory (Evans,
2009). New uncharted theory not confirmed by the literature review might indicate additional
dimensions not considered by the respondents however, it is part of the conceptual framework of
this research. Further, Mason (2006) also highlights the validity of differences, which comes

into play because of different contexts. Even though some data was not confirmed by the
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literature review, it is still organised as constituent codes which is not confirmed by the literature
review. There are now two types of data applicable: Data confirmed by the literature review,
discussed in the previous section; and new uncharted data, the makings of brand-new

contributions to the knowledge store of Mathematics.

Table 7.8: Focus Group Discussion Codes not supported by the literature review

Family of Constituent codes without literature review corroboration
Codes in the context of this research

Artefact_— Beyond-school-mission; Students-becoming-teachers
production

SBCEXOOOT' The-relevance-of-testing; Non-exam-innovation; Students-

mathematics

becoming-teachers; Students-tested-on-intake

Innovative- | Beyond-school-mission; Non-exam-innovation; Students-

measures becoming-teachers; Students-tested-on-intake

Situated- Maths-experience-of-the-leader; Quality-of-the-mathematics-

leadership teacher; Leader-commitment-to-mathematics; Leader-
shortcomings

Teacher- Non-examination-innovation; Students-becoming-teachers;

influence Beyond-school-mission

The codes above indicate that the family of codes are not sufficiently confirming the literature
review. The developed quality of the students at admission and the teachers on employment, are
prevalent in Table 7.8. The “silence” of data on certain codes were organised against the
unmatched literature review categories. In the next chapter, the “non-disclosure” in terms of the

literature review will follow.

7.4 Summary of data from focus group discussions

Table 7.8 does not merely expose the silences in the focus group discussion data, as it
responds to the research question on the influence a school leader has on the quality of learning
and teaching of mathematics. It also exposes the literature review as insufficient to confirm the
data. The previous two chapters concluded with the same realisation as to why quality is not
necessarily developed in teachers or students but merely expected as inert qualities. The
possibility that the data methodology did not bring about information that would evoke responses
to the school leaders’ influence on developing students or teachers is viable, however, it can also

imply that it is simply not there.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
95

The data collected through the unstructured, semi-structured interview as well as the
focus group discussions did not move the research forward in terms of the research question to
investigate the influence school leaders can have on the quality of learning and teaching. In the
schematic below, | depict the literature review confirmed by the student discussion data. Figure
7.1 illustrates the huge gap between the focus group discussion data and the literature review.
The influence on learning implied by the literature review is much more than the aged-old-

leadership phenomenon (Collins, 2006) to employ quality teachers or to admit quality students.

Literature review

- not corroborated:
Both:

Innovation (to develop Maths

Innovation

students & teachers) Data not corroborate:

; Teacher-
Teacher-influence (students

Innovation (test-on-intake);

influence

doing maths) Teacher-influence (Extra-classes);

. Artefacts-
Artefacts-production

) Artefacts-production
. production
(problem-solving) (high exam results);

Leadership

Leadership-influence (situated ) Leadership-influence (NA)
-influence

learning) Exam-focus (Exam in itself - results)

. Exam-
Exam-focus (Problem-solving &

. focus
Maths Skills Development)

Figure 7.1: Graphic representation of corroborated interview data

Under innovation, students do not have the notion of developing student discourse and teachers
becoming teachers as is prescribed in the literature review. Further, the students’ notion around
teacher-influence is not referring to “doing-mathematics”, but rather on helping to pass the
ensuing examination. Under artefact production, students are once again exam-focused and about
getting good marks. Leadership’s role in situating the learning is not even a consideration for
students. The biggest concern for students in the family of codes examination-focus is a teacher’s
expertise in preparing them for examinations, and their test readiness in total contradiction to the
relevance allotted by the literature review. In the next chapter, the previous three chapters’
analyses will be discussed, conclusions reached and recommendations for further studies

suggested.
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Chapter 8

Conclusions, Discussion and Recommendations

8.1 Introduction

This chapter concludes and makes recommendations based on how the literature review’s
arguments were confirmed by the research data. The research question pursued was: “What
influence do school leaders have on the quality of learning and teaching of high school
mathematics?” Firstly, there is a summary discussion of the results of school leadership. This
includes results of the school leaders, teachers and learners. Secondly, the overall conclusions of
the results are given. Further, limitations of the research, recommendations and issues for further
research that are opened up by the research are presented. Finally, concluding comments are

given.

8.2 Discussion of results related to school leaders

The research results are based on the analysis of the data from three sets of stakeholders
interviewed: The high school leaders, mathematics teachers and learners. In this section, the
focus is on the leaders’ influence on quality learning and teaching of mathematics. This is
followed by discussions on the results emanating from the analysis of the data from the

mathematics teachers and then those of learners.

8.2.1 Summary of results related to high school leaders

Most of the high school leaders who were interviewed agreed that they influence quality
learning and teaching of mathematics in their schools. The school leaders did, however, have
different vantage points from which they viewed what constitutes quality learning and teaching.
These vantage points vary from having no experience with mathematics teaching to having
previously been teachers of mathematics. From the results, it is evident, that the school leaders’
proximity to mathematics teaching and their resolve to quality learning and teaching had much to
do with the influence school leaders had on the quality of mathematics taught and learnt in their
schools. This is, for example, illustrated by the differences expressed by a non-mathematically

trained school leader who insists on his grade 12 mathematics class carrying a card with a
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theorem in their pockets versus a qualified mathematics teacher-leader who accommodates
conversations around problem-solving.

Not all the school leaders with mathematics teaching backgrounds did, however,
demonstrate a sense of quality learning and teaching of mathematics. It is, however, evident from
the research, that the instances of school leaders displaying a sense of quality learning and
teaching of mathematics came from the group of leaders with experience with mathematics
teaching.

High school leaders claimed to have a resolve for quality learning and teaching of
mathematics. It is evident form the research that having learners and teachers of quality in their
schools is the primary objective of the school leaders. This objective is far more prevalent than
developing the quality desired in learning and teaching of mathematics. Some of the school
leaders were less open about their motives behind employing quality teachers or admitting
quality students to their schools. Predominantly, the employment and admission of quality
learning and teaching capacity is a strong motive for high school leaders.

The literature review acknowledges that leaders situated within a specific community of
practice are far more sensitive to the mission of the practice. As such a school leader who is (or
was) situated in doing mathematics practices will more likely influence the quality of learning
and teaching of mathematics within the school. Situated leadership can include among other
prevalent notions of the subject head, or a mathematics subject leader dependent on the practice
at of the school. Such an instructional leader would report his/her actions to enhance quality

teaching and learning of mathematics to the school leader.

8.2.2 Summary of results from high school mathematics teachers

The high school mathematics teachers’ perspectives as to whether school leaders influence
the quality of their teaching or the learning of their students of mathematics is, predominantly,
negative. In other words, mathematics teachers do not necessarily value the role of the school
leader in the quality they attach to quality learning and teaching. The teachers agree that direct
quality learning and teaching influence is not a school leader’s imperative. The only expectation

these mathematics teachers have of their school leaders is that they take the responsibility to
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provide them with students of quality. The mathematics teachers’ and school leaders’
perspectives are thus in alignment with the school leaders that the leaders’ focus should be on
enrolling learners deemed to be quality “mathematics learners”.

The notion around the value of school culture to enhance the learning of mathematics was
seen to be a leaders’ imperative by both the school leaders and teachers, however, they were
silent on what the culture entails. There was an individual reference to a school leader who
creates a culture to bring about tension and ease, whereby mathematics learning could flourish,
but this perspective was not widely supported.

School leaders, as well as the mathematics teachers who were interviewed, placed doing
mathematics related activities in the same category as all other extra-curricular events, outside
formal school hours. The literature review did, however, mention that quality learning should
transcend beyond the classroom and even the school. The additional after-school times were
eventually also used to make-up for incomplete curriculum work thus, negating attempts at doing
mathematics. A very strong time-on-task focus intended for curriculum completion seems to be
the mission of the leaders and teachers.

The teachers in the research sample focus on the delivery of the prescribed curriculum,
which the research highlighted as a typical default when there is an overbearing focus on results.
In line with a curriculum-based learning perspective (as per the literature review), the school
leaders are not even considered by the teachers as having any role other than being providers of
resources and protectors from the role players beyond the school. The mathematics teachers’
responses to quality indicators relating to doing mathematics were not visible in these teachers’

utterances.

8.2.3 Summary results from high school mathematics students

High school students of mathematics were more acknowledging of school leaders' efforts
to influence the quality of learning and teaching of mathematics in their school than the
mathematics teachers. The proximity of the school leader to mathematics, irrespective of whether
itis in line with accepted quality learning and teaching criteria, was sufficient evidence for the

learners that their school leader influenced their learning. Where the school leader was very
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involved in the students learning of mathematics, as their mathematics teacher (or not), was
admired by these students. Students are positive about school leaders who are somehow involved
in their learning activities in mathematics. This notion is confirmed in the literature review, as
school leaders being situated within the practice of mathematics. The literature review responds
favourably to a school culture focused on doing mathematics if the school leader demonstrates
the learning practice as a full participant.

Finally, the high school mathematics students are openly (unlike the school leaders and
teachers) proud of their achievement to be chosen as students of mathematics at their respective
schools. Students interviewed were celebratory about being chosen based on their quality of
mathematics learning and that some of them still survive as students of mathematics who did not

change to mathematical literacy students.

8.3 Limitations

The scholarships cited in the literature review did not refer to many proponents for the
influence of leadership on quality learning and teaching of mathematics. The few related studies,
which were cited, did, however, have negative results. This is a limitation according to Mouton
(2005) who ascribes literature reviews to existing scholarships and selective interpretations, to
suit particular viewpoints. Other limitations are the inherent limitations of the methods
employed. Further, the leader’s resolve beyond the mere enrolment of learners deemed with high
potential to excel in mathematics and the employment of “quality” mathematics teachers may be
limitations to the research. Finally, the fact that the researcher is a school leader could also be

seen as a limitation.

8.4 Recommendations for further studies

Some of the limitations above form the basis of my recommendations for further study.
Linked to the limitation of the leaders’ resolve for enrolment of learners deemed with high
potential to excel in mathematics and the employment of “quality” mathematics teachers, it
needs to research the kinds of continuing professional development that must be offered to
leaders in order for them to foster quality teaching of mathematics for all learners and varying

qualities of teachers. Given that school leaders who are experienced high school mathematics
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teachers are more likely to influence the quality of the teaching and learning of mathematics, it is
recommended that future research is conducted on how school leadership can devolve the
facilitation of leadership of this tasks to a more knowledgeable member of the school’s staff.
This is not only for mathematics but other subjects as well. The literature review’s focus is on
situated leadership within the context of doing mathematics. As such a leader, who exercises
distributive leadership would devolve the task of leadership for curriculum, teaching and
learning matters to a mathematically qualified teacher.

The researcher’s limited encounter with the student discussion groups did not bode well to
eradicating suspicion and distrust (Mouton, 2005), because the students tend to be protective of
their school leader. I thus recommend that future research focus on a longitudinal ethnographic
study to be conducted on learners’ perceptions of what school leaders do to foster quality
teaching of mathematics.

There are as many evaluation frameworks as there are research on the quality of teaching.
What is needed is an easily implementable instrument for use by both teachers and the school’s
leadership to monitor the quest for high quality teaching of mathematics. | suggest future
research on the development, in a design research manner, of an easily implementable and
context adaptable instrument which teachers and a school leadership can use to monitor the
development of high-quality mathematics teaching in a school. Such an instrument would assist
schools to monitor the efficacy of their own strategic manoeuvres to foster quality learning and

teaching of mathematics, based on the school’s specific needs and competencies.

8.5 Concluding Remarks

The value of this research is that it exposes school leadership as a mathematics education
stakeholder. School leadership influence on the quality of learning and teaching of mathematics
might not be obvious in high schools, however there are indications that their influence on the
quality of learning and teaching of mathematics is viable. Even though this research is not
conclusive and other research on leadership’s influence on quality learning and teaching of
mathematics are not popular, the relevance has to be considered for consideration beyond this

research.
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In an article on professional development of teachers, Ratcliffe (2013) emphasises the
relevance of school culture in her reference to influential environments, which the literature
review allocates as an expectation of the school leader:

"Almost always, if a pupil is struggling in the classroom, it's not because there

is a problem with the child — actually, there's a problem with the environment

in which the child has been placed.” Ratcliffe (2013)

For the development of a conducive environment alluded to by Ratcliffe, the school

leaders play the most important role.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
102

References

Adu, E. O., & Olaoye, O. (2015). Language Proficiency and Method of Instruction as
Determinant of Grade 9 Students’ Academic Performance in Algebra. International
Journal of Education and science, 8(3), 547-555.

Alderman, M. (2013). Motivation for achievement: Possibilities for teaching and learning.
Routledge.

Allen, K. C. (2011). Mathematics as Thinking. A Response to "Democracy and School Math".
Deocracy and Education, 19(2), 10.

Algahtani, L. A. (2015). Furnishing and Indoor Environment for Hyperactivity and Distracted
Attention (in the Context of Sustainable Design). International Jourmnal of
Contemporary Architecture "The New ARCH", 2(1).

Anderson, L. W., Krathwohl, D. R., & Bloom, B. S. (2001). A Taxonomy for learning, teaching,
and assessing: A revision of Bloom's taxonomy of educational objectives. Allyn & Bacon.

Arhin, A. (2014). The Effect of Performance Assessment-Driven Instruction on the Attitude and
Achievement of Senior High School Students in Mathematics in Cape Coast Metropolis,
Ghana. Journal of Education and Practice, 7(2), 1-5.

Attewell, P. (2001). Comment: The first and second digital divides. Sociology of Education, 252-
259.

Balzer, J. F. (2014). RELATIONSHIP BETWEEN TEACHERS' BELIEFS AND STUDENT
ACHIEVEMENT IN MIDDLE SCHOOL MATHEMATICS. (Doctoral dissertation, Texas
A&M University).

Banaji, S., Cranmer, S., & Perrotta, C. (2010). Expert perspectives on creativity and innovation
in European schools and teaching training: enabling factors and barriers to creativity and
innovation in compulsory education in Europe, based on interviews with educational
stakeholders.

Bass, H., & Ball, D. L. (2015). Beyond “You Can Do It!” Developing Mathematical
Perseverance in Elementary School. University of Michigan.

Bauer, M., & Gaskell, G. (1999). Towards a paradigm for research on social representations.
Journal for the theory of social behaviour, 29(2), 163-186.

Baxter, J., & Williams, S. (2010). Social and analytic scaffolding in middle school matrhematics:
Managing the dilemma of telling. The principles of educational leadership and
management, 13-30.

Bereiter, C. (2002). Design Research for Sustained Innovation. Cognitive Studies, Bulliten of the
Japanese Cognitive Science Society, pp. 321-327.

Berry, I. R., & Thunder, K. (n.d.). Black Learners’ Perseverance With Mathematics: A

Qualitative Metasynthesis.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
103

Bettinger, E. P. (2012). Paying to learn: The effect of financial incentives on elementary school
test scores. Review of Economics and Statistics, 94(3), 686-698.

Blanchard, K. (2010). Leading at A Higher Level. Edinburgh Gate: Pearson Education Limited.

Blum, W. (2011). Can modelling be taught and learnt? Some answers from empirical research.
Trends in teaching and learning of mathematical modelling (pp. 15-30). Springer
Netherlands.

Boothe, B. (2013). Classroom Walkthroughs: Impact on Student Achievement. (Doctoral
dissertation, Baker University).

Brophy, J. (1986). Teaching and learning mathematics: Where research should be going. Journal
for Research in Mathematics Education, 323-346.

Carugati, F., & Selleri, P. (2011). The case of social representations of intelligence. Papers on
Social Representations, pp. 33-1.

Chan, C. (2011). Bridging research and practice: Implementing and sustaining knowlegde
building in Hong Kong classrooms. COmputer-Supported Collaborative Learning, 147-
186.

Chang, Y., & Wu, H. (2014). Interdisciplinary Use of Scientific Inquiry in Curriculum Design.
Taiwan: National Chiayi University.

Chapman, O. (2015). Reflective Awareness in Mathematics Teachers' Learning and Teaching.
Eurasia Journal of Mathematics, Science and Technology Education, 11(2), 313-324.

Charmaz, K., & Bryant, A. (2011). Grounded Theory and Credibility. In D. Silverman,
Qualitative Research (pp. 291-309). London: SAGE.

Civil, M. (2014). Why Should Mathematics Educators Learn from and about Latina/o Students’
In-School and Out-of-School Experiences?. Journal of Urban Mathematics Education,
7(2), 9-20.

Civil, M., & Planas, N. (2004). Participation In The Mathematics Classroom: Does Every
Student Have A Voice? For The Learning Of Mathematics, 8-13.

Clarke, A. (2007). The Handbook of School Management. Cape Town: Kate McCallum.

Clifford, J. (2014). On Ethnographic Allegory. THe Russian Sociological Review, 13(3), 94-125.

Cobb, P., & Hodge, L. (2011). Culture, identity, and equity in the mathematics classroom. In A
journey in mathematics education research (pp. 179-195). Springer Netherlands.

Cobb, P., & Jackson, K. (2015). Supporting teachers’ use of research-based instructional
sequences. The International Journal on Mathematics Education, 47(6).

Cobb, P., Stephan, M., McClain, K., & Gravemeijer, K. (2001). Participating in Classroom
Mathematical Practice. The Journal Of The Learning Sciences, 113-163.

Collins, J. (2001). Good To Great. New York: HarperCollins Publishers.

Collins, J. (2006). Good To Great and the Social Sectors. Houghton, South Africa: Random
House (Pty) Limited.

Collins, J. (2009). How The Mighty Fall. New York: HarperCollins Publishers Inc.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
104

Collins, J., & Porras, J. (1996). Building your company's vision. Harvard business review, 74(5),
65.

Collins, J., & Porras, J. (2002). Built To Last. New York: HarperCollins Publishers.

Cong, G., Fan, W., Geerts, F., Jia, X., & Ma, S. (2007). Improving data quality: Consistency and
accuracy. Proceedings of the 33rd international conference on Very large data bases (pp.
315-326). VLDB Endowment.

Cook, P., & Frank, R. (1993). The Growing Concentration of Top Students at Elite Schools. In
Supply and Demand in Higher Education. Chicago: University of Chicago Press.
Covington, M. (2000). Goal theory, motivation, and school achievement: An integrative review.

Annual review psychology, 51(1), 171-200.

Croft, T., & Grove, M. (2015). Progression within mathematics degree programmes. Transitions
in Undergraduate Mathematics Education, 173-189. Birmingham: University of
Burmingham.

Davidson, M., Khmelkov, V., & Baker, K. (2011). Sustainability and Enduring Impact: Shaping
an International Culture of Excellence and Ethics. Journal of Character & Leadership
Integration, 2(1), 35.

Davies, B., & Davies, B. (2008). Strategic Leadership .

De Lange, J. (1996). Using and applying mathematics in education. International handbook of
mathematics education (pp. 49-97). Springer Netherlands.

Deng, X., Li, J., & Li, G. (2013). Research on Sudoku Puzzles Based on Metaheuristics
Algorithm. Journal of Modern Mathematics Frontier, 25-32.

Desoete, A., Roeyers, H., & De Clercq, A. (2003). Can offline metacognition enhance
mathematical problem solving? Journal of Educational Psychology, 95(1), 188.

Dobbie, W., & Fryer, R. (2009). Are high quality schools enough to close the achievement gap?
Evidence from a social experiment in Harlem. National Bureau of Economic Research.

Douglas, K. (2009). Sharpening Our Focus in Measuring Classroom Instruction. Educational
Researcher, 518-521.

Duval, R. (2006). A Cognitive Analysis of Problems of Comprehension in a Learning of
Mathematics. Educational Studies in Mathematics, 103-131.

Dyke, G., Howley, 1., Adamson, D., Kumar, R., & Rose’, C. P. (2013). Towards academically
productive talk supported by conversational agents. Productive multivocationality in the
analysis of group interactions (pp. 459-476). Springer US.

Edwards, B. (2000). The Challenges of Implementing Innovation. The Mathematics Teacher,
777-781.

Edwards, J. A., Hyde, R., & Jones, K. (2014). Pre-service teachers' use of textbooks in
classrooms in England.

Elma, C., & Aytac, T. (2015). Effect of Seniority on Teachers' Organizational Citienship

Behavior: A Meta-Analysis. Mevlana International Journal of Education (MIJE).



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
105

Elmore, R. (1996). Getting to scale with good educational practice. Harvd Educational Review,
1-30.

Epstein, C. (2014). Why Prove Theorems? Simon Science Series.

Erwin, S. (2015). Increasing Motivation by Promoting Engagement in the mathematics
Classroom. University of Georgia.

Evans, M. (2009). Reliability and validity in qualitative research by teacher researchers. In E.
Wilson, School-based Research: A guide for education studentrs (pp. 112-124). London:
SAGE.

Felch, J., Song, J., & Smith, D. (2010). Who's teaching LA's kids? X.

Forman, E., & Ansell, E. (2001). The Multiple Voices of a Mathematics Classroom Community.
Educational Studies in Mathematics, 115-142.

Fortune, R. (1996). Die Skepping Van 'n Plaaslike Intellektuele Gemeenshap Vir Die Leer Van
Skoolwiskunde. Cape Town: University Of The Western Cape.

Foster, W., & Bradach, J. (2005). Should nonprofit seek profits. Harvard business review, 83(2),
92-100.

Franklin, S., & Graesser, A. (1997). Is it an Agent, or just a Proram?: A Taxonomy for
Autonomous Agents. Intelligent agents 111 agent theories, architectures, and languages
(pp. 21-35). Springer Berlin Heidelberg.

Fullan, M. (2005, June). Turnaround leadership. The Educational Forum, 69(2), 174-181.

Fullan, M. (2009). Large-scale reform comes of age. Journal of Educational Change, 10(2-3),
101-113.

Gere, J., & MacDonald, G. (2010). An update of the empirical case for the need to belong.
Journal of Individual Psychology, 66(1), 93-115.

Giles, C., & Hargreaves, A. (2006). The sustainability of innovative schools as learning
organizations and professional learning communities during standardized reform.
Educational Administration Quarterly, 42(1), pp. 124-156.

Gillies, R. (2004). The effects of Cooperative Learning on Junior High School Students During
Small Group Learning. Brisbane, Australia: University of Queensland.

Glennan, T., & Resnick L.B. (2004). School Districts as Learning Organisations: A Strategy for
Scaling Education Reform. Pittsburgh: Rand Corporation.

Gloria, C. (2015). Mathematical Competence and Performance in Geometry of High school
Students. International Journal of Science and Technology, 5(2).

Goldman, P., Bill, V., Johnston, J., & McConachie, S. (2005). Learning Walk Facilitator's
Guidebook. Pittsburgh: University of Pittsburgh.

Goldman, P., Resnick, L., Bill, V., Johnston, J., Micheaux, D., & Seitz, A. (2004). Learning
Walk Sourcebook, Version 2.0. Pittsburgh: University of Pittsburgh.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
106

Goldman, P., Resnick, L., Bill, V., Johnston, J., Micheaux, D., & Seitz, A. (2004). LearningWalk
SM sourcebook: Version 2.0. Available from the institute for Learning, Learning
Research & DevelopmentCentre, University of Pitssburg.

Goos, M. (2004). Learning Mathematics in a Classroom Community of Inquiry. Journal for
Research in Mathematics Education, 258-291.

Greer, B., & Mukhopadhyay, S. (2003). Guest Editorial ... What is Mathematics Education For?
The Mathematics Educator, 13(2).

Greer, S. D., & Burris, L. (2012). Radford City Public Schools. LEA, 112, 0041.

Greiffenhagen, C., & Sharrock, W. (2008). School Mathematics and Its Everyday Other?
Reuvisiting Lave's Cognition in practice. Educational Studies in Mathematics (pp. 1-21).
Springer.

Gresalfi, M. S., & Cobb, P. (2011). Negotiating identities for mathematics teaching in the
context of professional development. Journal for Research in Mathematics Education,
42(3), 270-304.

Gresalfi, M., Martin, T., Hand, V., & Greeno, J. (2009). Constructing competence: An analysis
of student participation in the activity systems of mathematics classrooms. Educational
Studies in Mathematics, 70(1), 49-70.

Grugnetti, L., & Jaquet, F. (2005). A mathematical competition as a problem solving and a
mathematical education experience. The Journal of Mathematical Behavior, 24(3), 373-
384.

Guerra, P., & Lim, W. (2014). Latinas and Problem Solving: What They Say and What They Do.
Journal of Urban Mathematics Education, 7(2), 55-75.

Handley, K., Sturdy, A., Fincham, R., & Clark, T. (2006). Within and Beyond Communities of
Practice: Making Sense of Learningf THrough Participation, Identity and Pratice. Journal
of Management Studies, 641-653.

Hannula, M. (2006). Motivation in mathematics: Goals reflected in emotions. Educational
Studies in Mathematics, 63(2), 165-178.

Hanushek, E., & Rivkin, S. (2010). Generalizations about using value-added measures of teacher
quality. The American Economic Review, 267-271.

Hargreaves, A., & Fink, D. (2003). The Seven Principles of Sustainable Leadership. Educational
Leadership.

Harkness, S., & Portwood, L. (2007). AQuilting Lesson for Early Childhood Preservice and
Regular Classroom Teachers: What Constitutes Mathematical Activity? The Mathematics
Educator, 15-23.

Heck, R., & Hallinger, P. (2009). Assessing the Contributions of Distributed Leadership to
School Improvement. American Educational REesearch Journal, 1-53.

Hektner, J.M; Schmidt, J.A; Csikszentmihalyi, M. (2007). Experience sampling method:
Meauring the quality of everyday life. Sage.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
107

Hesterman, D. (2015). Intensive mode delivery of courses in engineering, computer science and
mathematics. The University of Western Australia.

Higgens, J., & Mcallaster, C. (2004). If You Want Strategic Change, Don't Forget to Change
Your Cultural Artifacts. Journal of Change Management, 63-73.

Hogan, R., & Hogan, J. (2001). Assessing Leadership: A view from the dark side. International
Journal of Selection and Assessment, 9(1-2), 40-51.

Holstein, J., & Gubrium, J. (2011). Animating Interview Narratives. In D. Silverman, Qualitative
Research (3 ed., pp. 149-167). London: SAGE.

Hoong, L., Kin, H., & Pien, C. (2015). Concrete-Pictorial-Abstract: Surveying its origins and
charting its future. The Mathematics Educator, 16(1), 1-19.

Howie, S. (2004). A antional assessment of mathematics within an international comparative
assessment. Perspectives in Education, 149-162.

Hoyles, C. (1985). What is the point of group discussion in mathematics? Educational studies in
mathematics, 16(2), 205-214.

Jamrog, J., Vickers, M., & Bear, D. (2006). Building and Sustaining a Culture that Supports
Innovation. Human Resource Planning, 9-19.

Jarveld, S., & Jarvenoja, H. (2011). Socially constructed self-regulated learning and motivation
regulation in collaborative learning groups. Teachers College Record, 113(2), pp. 350-
374.

Jaworski, B. (2004). Grappling with complexity: Co-learning in inquiry communities in
mathematics teaching development. Proceedings of the 28th Conference of the
International Group for the Psychology of Mathematics Education, 1, 17-36.

Jensen, E. (2009). Teaching With Poverty In Mind. Alexandria: ASCD.

Johnson, L. (2003). The Diversity Imperative: building a culturally responsive school ethos.
Intercultural Education, 14(1), 17-30.

Johnson, R. B., Onwuegbuzie, A. J., & Turner, L. A. (2007). Toward a definition of mixed
methods research. Journal of mixed methods research, 1(2), 112-133.

Jorgensen, R. (2011). Language, culture and learning mathematics: A Bourdieuian analysis of
Indigenous learning. In Multiple perspectives on difficulties in learning literacy and
numeracy (pp. 315-329). Springer Netherlands.

Julie, C. (1992). Doing Mathematics - What does it mean? Unpublished paper presented at the
Annual General Conference of the Transkei Teachers Association. Umtata.

Julie, C. (2004). Mathematics Artifact Production: Broadening the View of "Doing
Mathematics". Proceedings of The Ninth International Congress On Mathematical
Education (pp. 139-141). Norwell Massachusetts: Kluwer Academic Publishers.

Katz, S., & Earl, L. (2010). Learning about networked learning communities. School

Effectiveness and School Improvement, 21(1), 27-51.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
108

Kavanagh, M. (2006). The Impact of Leadership and Change management Strategy on
Organizational Culture and Individual Acceptance of Change during a Merger. British
Journal of Management .

Kennedy, M. M. (2010). Attribution error and the quest for teacher quality. Educational
Researcher, 39(8), 591-598.

Kenny, P. (2011). Improving Core Skills in Apprentice Education.

Kerno, S. (2008, August). Retrieved 03 04, 2012, from
http://findarticles.com/p/articles/mi_mONXD/is_1 15/ai_n29460283/.

Kirkey, T. (2005). Differentiated Instruction and Enrichment Opportunities: An Action Research
Report. Hastings and Prince Edward District School Board.

Knapp, M. (1997). Between Systemic Reforms and the Mathematics and Science Classroom:
The Dynamics of Innovation, Implementation, and Professional Learning. Review of
Educational Research , 227-266.

Knuth, E. (2002). Secondary School Mathematics Teachers' Conceptions of Proof. JOurnal of
Research in Mathematics Education, 379-405.

Koichu, B., & Berman, A. (2005). When Do Gifted High School Students Use Geomeytry to
Solve Geometrty Problems? The Journal for Secondary Gifted Education, 168-179.

Krainer, E. (2011). Challenges in a psychotheraphy group. Annual Meeting of the Berkeley
Linguistic Society, 14.

Kumpulainen, K., & Lipponen, L. (2010). Productive interaction as agentic participation in
dialogic enquiry . Educational dialogues: Understanding and promoting productive
interaction, 48-63.

Lampert, M. (1988). The Teacher's Role in Reinventing the Meaning of Mathematical Knowing
in the Classroom. Michigan: The Institute for Research on Teaching, College of
Education, Michigan State University.

Larbi, E., & Okyere, M. (2014). Algebra Tiles Manipulative and Gender Differences in learning
and Achievement in Mathematics: A case of Sunyani West Municipality. Journal of
Urban Mathematics Education, 7(2), 55-75.

Larkin, M., Watts, S., & Clifton, E. (2006). Giving voice and making sense in interpretive
phenomenological analysis. Qualitative research in psychology, 3(2), 102-120.

Lave, J. (1989). Situated learning in communities of practise. For the Conference on Socially
Shared Cognition Learning Research and Development Center. Pittsburg, PA.

Lave, J., & Wenger, E. (1991). Situated Learning: Legitemate peripheral participation.
Cambridge university press.

Lave, J., & Wenger, E. (1998). Situated Learning: Legitimate Peripheral Participation.
Cambridge: Cambridge University Press.

LeComple, M., Priessle, J., & Tesch, R. (1993). Ethnography and qualitative design in

educational research. The Role of Theory in the research process, 116-157.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
109

Leedy, P., & Ormrod, J. (2005). Practical Research (8 ed.). New Jersey: Pearson Education.

Leithwood, K., Anderson, S., Mascall, B., & Strauss, T. (2010). School leaders' influences on
student learning: The four paths. The principles of educational leadership and
management, 13-30.

Lesh, R., & Sriraman, B. (2005). Mathematics education as a design science. ZDM, 37(6), 490-
505.

Lesh, R., & Zawojewski, J. (2007). Problem Solving and Modeling. In F. Lester, & F. J. Lester
(Ed.), Second Handbook of Research on Mathematics Teaching and Learning (Vol. 2, pp.
763-804). Charlotte, NC: Information Age Publishing Inc.

Leung, F. K. (2005). Some Characteristics of East Asian Mathematics Classroom Based on Data
from the TIMSS 1999 Video Study. Educational Studies in Mathematics, 60(2), 199-215.

Limbach, B., & Waugh, W. (2010). Developing hugher level thinking. Journal of instructional
Pedagogies, 3, 1-9.

Liskala, T., Vauras, M., & Lehtinen, E. (2004). Socially-shared metacognition in peer learning.
Hellenic Journal of Psychology, 147-178.

Louis, K., & Wahlstrom, K. (2011). as Cultural Leaders.

Lowery, N. (2003). The Fourth "R" Reflection. The mathematics Educator, 13(2), 23-31.

Lubienski, C. (2003). Innovation in Education Markets: Theory and Evidence on the Impact of
Competition and Choice in Charter Schools. American Educational Research Journal,
395-443.

Mann. (2015). The Predictors of Incarceration among Individuals Suffering From Mental IlIness.

Mapolelo, D., & Akinsola, M. (2015). Preparation of Mathematics Teachers: Lessons from
Review of Literature on Teachers' Knowledge, Beliefs, and Teacher Education. American
Journal of Educational Research, 3(4), 505-513.

Martins, J., Vale, A., & Mouraz, A. (2015). All-day schooling: improving social and educational
Portuguese policies. International Electronic Joural of Elementary Education, 7(2), 199-
216.

Mason, J. (2006). Qualitative Researching (2 ed.). London: Sage Publications Ltd.

Mathews, C. (2009). Effective Principal Leadershi[p Behaviors and AYP Attainment: An
Examination of Distinguished and Needs Improvement Middle Schools in Georgia.
Georgia: Georgia Southern University.

McCollister, K., & Sayler, M. F. (2010). Lift the Ceiling : Increase Rigor with Critical Thinking
Skills. Gifted Child Today, 33(1), 41-47.

McNair, R. (2000). Working in the Mathematics Frame: Maximizing the potential to Learn from
Students’ Mathematics Classroom Discussions. Educational Studies in Mathematics, 197-
209.

Mears, C. (2012). In-depth interviews. In J. Arthur, M. Waring, R. Coe, & L. Hedges, Research
Methods & Methodologies In Education (pp. 170-176). London: SAGE.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
110

Meyer, P., & Slechta, R. (2002). The Five Pillars of Leadership. Mechanicsburg: Executive
Books.

Michaels, S., & O'Connor, C. (2012). Talk science primer. Cambridge, MA: TERC.

Middleton, J., & Spanias, P. (1999). Motivation for achievement in mathematics: Findings,
generalizations, and criticisms of the research. Journal for Research in Mathematics
Education, 65-88.

Middleton, J., & Spanias, P. (1999). Motivation for achievement in mathematics: Findings,
generalizations, and criticisms of the research. Journal for Research in Mathematics
Education, 65-88.

Moschkovich, J. N. (2002). Chapter 1: An introduction to Examining Everyday and Academic
Mathematical Practices. Journal for Research in Mathematics Education. Monograph, 1-
11.

Moursund, D. G., & Albrecht, B. (2011). Becoming a better math tutor. David Moursund and
Robert Albrecht.

Mouton, J. (2005). How to succeed in your Master's & Doctoral Studies. Pretoria: Van Schaik
Publishers.

Mulligan, J., & Mitchelmore, M. (2009). Awareness of Pattern and Structure in Early
Mathematical Development. Mathematics Education REsearch Journal, 33-49.

Naidoo, J., & Govender, R. (2014). Exploring the use of a dynamic online software programme
in the teaching and learning of trigonometric graphs: original research. pythagoras, 35(2),
1-13.

Nasir, N. I., & Hand, V. (2008). From the court to the classroom: Opportunities for engagement,
learning, and identity in basketball and classroom mathematics. The Journal of the
Learning Sciences, 17(2), 143-179.

Okoye, M. (2014). Authentic Assessment and Evaluation: Paramount Means for the
Maximization of Teaching and Learning. Journal of Educational and Social Research,
4(7), 31.

Ormesher, C. (2014). We need to talk about mathematics: analysing conversations of PGCE
primary mathematics specialists. In G. Adams (Ed.), British Society for Research into
Learning Mathematics. 34. Bath Spa University and University of Bristol.

Owstan. (2006). Contextual factors that sustain innovative pedagogical practice using
technology : an international study. Ontario, Canada: Springer.

Palmer, M., Larkin, M., Visser, R., & Larkin, G. (2010, 5 26). Developing an Interpretive
Phenomenological Approach to Focus Group Data. Retrieved from Taylor and Francis
online: https://doi/10.1080/14780880802513194

Pape, S. (2004). Middle School Children's Problem Solving Behavior: A Cogniotive Analysis
from a Reading Comprehension Perspective. Journal for Research in Mathematics in
Education, 187-219.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
111

Parry, K., & Proctor-Thompson, S. (2003). Leadership, culture and performance: The case of
New Zealand public sector. Journal of Change Management, 376-399.

Paul, M. (2014). Managing the Transition from Primary School Mathematics to Secondary
School Mathematics: Teachers’ and Learners’ Perspectives. Mediterranean Journal of
Social Sciences, 5(25), 205.

Pegg, J., & Panizzon, D. (2007). Addressing Changing Assessment Agendas: Impact of
Professional Development on Secondary Mathematics Teachers in NSW. Mathematics
Teacher Education and Development, 9, 66-80.

Peterson, K. D., & Deal, T. E. (2011). The shaping school culture fieldbook. John Wiley & Sons.

Philpott, A., Robbins, P., & Whalley, J. (2007). Accessing the steps on the road to relational
thinking. 20th Annual Conference of the National Advisory Committee on Computing
Qualifications. 286. New Zealand: Nelson.

Piattek-Jimenez, K. (2015). On the Persistence and Attrition of Women in Mathematics. Journal
of Humanistic Mathematics, 5(1), Article 3.

Printy, S. (2010). Principals' influence on instructional quality: Insights from US schools. School
Leadership and Management, 30(2), 111-126.

Rabab’h, B. S., & Veloo, A. (2015). Prediction of Mathematics Learning Strategies on
Mathematics Achievement among 8th Grade Students in Jordan. Asian Social Science,
11(2), 276.

Radford, L.; Schubring, G.; Seeger, F (eds.). (2008). Semiotics in Mathematics Education:
Epistemology, History, Classroom, and Culture. Sense Publishers.

Rajendran, M. (2015). Accounting and Finance Teaching Enjoyment & Pedagogy for Quality
Enhancements, Establishments and Empowerments. Journal of Research in Business,
Economics and Management, 2(2), 72-78.

Rasiman, R. (2015). LEVELING OF CRITICAL THINKING ABILITIES OF STUDENTS OF
MATHEMATICS EDUCATION IN MATHEMATICAL PROBLEM SOLVING. JME,
6(01).

Ravitz, J. (2010). Beyond changing culture in small high schools: Reform models and changing
instruction with project-based learning. Peabody Journal of Education, 85(3), 290-312.

Resnick, L. (1995). From Aptitude to Effort: A New Foundation for Our Schools. Journal of the
American Academy of Arts and Sciences, 55-62.

Resnick, L. B., & Hall, M. W. (1998). Learning organizations for sustainable education reform.
Daedalus, pp. 89-118.

Resnick, L. B., Michaels, S., & O'Connor, C. (2010). How (well structured) talk builds the mind
. Innovations in educational psychology: Perspectives on learning, teaching and human
development, 163-194.

Resnick, L., & Hall, M. (2000). Principles of learning for effort-based education. Principles of
Learning: Study Tools for Educators (CD-ROM), Version, 3.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
112

Resnick, L., & Hall, M. (2005). Principles of Learning for Effort-based Education. Pittsburgh:
University of Pittsburgh.

Resnick, L., & Nelson-Le Gall, S. (1997). Socializing intelligence. Piaget, Vygotsky and beyond:
Central issues in developmental psychology and education, 145-158.

Rhoads, K. (2014). High School mathematics teachers' use of beliefs and knowledge in high-
quality instruction. Doctoral dissertation. Rutgers University - Graduate School - New
Brunswich.

Richie, J., & Lewis, J. (2003). Qualitative Reseacrh Practice.

Riddle, J., & Drenth, T. (2002). Managing a Nonprofit. MA, USA: Adams Media.

Roberts, R. (2015). Parents and the Common Core State Standards for Mathematics.
BrighamYoung University ScholarsArchive.

Robinson, V. (2007). School leadership and student outcomes: Identifying what works and why.
Australian Council for Educational Leaders, 41.

Rohrbeck, C., Ginsburg-Block, M., Fantuzzo, J., & Miller, T. (2003). Peer-Assisted Learning
Interventions With Elementary School Students: A Meta-Analytical Review. Journal of
Educational Psychology, 240--257.

Ross, J., & Gray, P. (2006). School Leadership and Student Achievement: The Mediating Effects
of Teacher Beliefs. Canadian Journal of Education, 798-822.

Roth, W. (2005). Doing Qualitative Research. Rotterdam: Sense Publishers.

Ruthven, K., Hennessey, S., & Brindley, S. (2004). Teacher representations of the successful use
of computer-based tools and resources in secondary-school English, Mathematics and
Science. Teaching and Teacher Education, 20(3), 259-275.

Sadler, T., Burgin, S., McKinney, L., & Ponjuan, L. (2010). Learning science through
apprenticeship: a critical review of the literature. Journal of Research in Science
Teaching, 3, 235-256.

Samuels, P. (2014). Techniques for Capturing Critical Thinking in the Creation and Composition
of Advanced Mathematical Knowledge. Double Helix, p. 2.

Sanborn, M. (2006). You Don't Need A Title To Be A Leader. Houghton, South Africa: Random
House (Pty) Limited.

Sarkar, A., Dowker, A., & Kadosh, R. C. (2014). Cognitive enhancement or cognitive cost: trait-
specific outcomes of brain stimulation in the case of mathematics anxiety. The Journal of
Neuroscience, 34(50), 16605-16610.

Sawayer, R. (2006). Educating for Innovation. Thinking Skills and Creativity, 41-48.

Saxe, I. (2015). Culture and cognitive development: Studies in mathematical understanding.
Psychology Press.

Scarlatos, L. (2006). Tangible Math. New York: Brooklyn College of the City University of New
York.

Scarlatos, T., & Scarlatos, L. (2006). Tangible Math Applications.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
113

Schneider, W., & Arteit, C. (2010). Metacognition and mathematics education. ZDM, 42(2), 149-
161.

Schoenfeld, A. (1989). Reflections on Doing and Teaching Mathematics. For the Conference on
Mathematical Thinking and Problem Solving. Berkley, CAN.

Schoenfeld, A. (1992). Learning to Think Mathematically: Problem Solving, Metacognition, And
Sense-making in Mathematics. New York: MacMillan.

Schoenfeld, A. (1999). Looking Toward the 21st Century: Challenges of Educational Theory and
Practice. Educational Researcher, 28(7), 4-14.

Schraw, G. (1998). Promoting general metacognitive awareness. Instructional science, 26(1-2),
113-125.

Senge, P. (2006). The Fifth Discipline. London: Random House Business Books.

Sepeng, P. (2015). Home Language and the Language of Learning and Teaching in Mathematics
Classrooms. International Journal of Education and Science, 8(3), 655-664.

Sindelar, P., Shearer, D., Yendol-Hoppey, D., & Liebert, T. (2006). The sustainability of
inclusive school reform. Exceptional Children, 72(3), 317-331.

Sing, P., & Sisodiya, A. (2015). Mathematics Problem Solving using Metacognition Aspect.
Binary Journal of Data Mining & Networking, 05-07.

Skyrme, S., Gay, S., & Ratcheva, V. (2014). "It's a massive confidence boost having your mum
or your dad there™: discovering attitudes and barriers to parental engagement in
mathematics with school age students. In G. Adams (Ed.), British Society for Research
into Learning Mathematics. 34. National Numeracy. Retrieved November 2014

Smagorinsky, P., Cook, L., Moore, C., Jackson, A., & Fry, P. (2004). Tensions in Learning to
Teach Accomodation and the Developemnt of a Teaching Identity. Journal of teacher
education, 55(1), 8-24.

Smith, J., Flowers, P., & Larkin, M. (2009). Interpretive Phenomenological Analysis. London:
SAGE.

Smith, P. (2002). "Modern" learning methods: rhetoric and reality-further to Sadler-Smith.
Personnel review, 31(1), 103-113.

Spillane, J., Halverson, R., & Diamond, J. (2001). Investigating school leadership practice: A
distributed perspective. Educational researcher, 23-28.

Squire, K., Makinster, J., Barnett, M., Luehmann, A., & Barab, S. (2003). Designed Curriculum
and Local Culture: Acknowledging the Primacy of Classroom Culture. Wiley Periodicals.

Stahl, G., Zhou, N., & Toledo, R. (2006). The Virtual Math Teams Project: A Global Math
Discourse Community. USA: Drexel University.

Steffe, L., Nesher, P., Cobb, P., Sriraman, B., & Greer, B. (2013). Theories of mathematical

learning. Routledge.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
114

Stein, M., Remillard, J., & Smith, M. (2007). How Curriculum Influences Student Life. In F.
Lester, Second Handbook of Rtesearch on Mathematics Teaching and Learning (pp. 319-
369). Charlotte, NC: Information Age Publishing.

Sternberg, R., & Grigorenko, E. (2007). Teaching for successful intelligence: To increase student
learning and achievement. Corwin Press.

Stinson, D. W. (2014). Urban mathematics education. Encyclopedia of Mathematics Education
(pp. 631-632). Springer Netherlands.

Stott, T. (2015). Play and Participation in Contemporary Arts Practices (Vol. 12). Routledge.

Strong, R., Thomas, E., Perini, M., & Silver, H. (2004). Creating a Differentiated Mathematics
Classroom. Educational Leadership, 73-78.

Stronge, J. H., Ward, T. J., & Grant, L. W. (2011). What makes good teachers good? A cross-
case analysis of the connection between teacher effectiveness and student achievement.
Journal of Teaching Education, 62(4), 339-355.

Subramanian, U. (2014). Teacher Beliefs and Practices in Designing and Implementing Problem
Based Learning in the Secondary mathematics Classroom: A Case Study.
Scholaworks@Georgia State University. Georgia State University.

Swarat, S. (2008). What Makes a Topic Interesting? A Conceptual and Methodological
Exploration of the Underlying Dimensions of Topic Interest . Electronic Journal of
Science Education, 1-26.

Tobin, K., & Milne, C. (2010). Cultural Studies of Science Education.

Tomporowski, P., McCullick, B., Pendleton, D., & Pesce, C. (2014). Exercise and children's
cognition: The role of execrise characteristics and a place for metacognition. Journal of
Sport and Health Science.

Topping, K. (2005). Trends in Peer Learning. Educational Psychology, 25(6), 631-645.

Toth, M. (2014). Technology Two Ways: Modeling Mathematics Teacher Educators’ Use of
Technology in the Classroom. Doctoral dissertation. Arizona State University.

Trompenaars, F., & Hampden-Turner, C. (2002). 21 Leaders for the 21st Century. New York:
McGraw-Hill.

Trompenaars, F., & Hampden-Turner, C. (2003). Riding The Waves Of Culture. London:
Nicholas Brealey Publishing.

Turner, J., & Patrick, H. (2004). Motivational Influence s on Student Participation in Classroom
Learning Activities. Teachers College Record, 1759-1785.

van Dijk, E. (2014). Influence on performance in higher order thinking skills: Comparison of
schools participating in mathematics A-lympiad. Utrecht University. Freudenthal
Institute.

Veldhuis, M., & van den Heuvel-Panhuizen, M. (2014). Exploring the feasibility and
effectiveness of assessment techniques to improve student learning in primary

mathematics education. 38th Conference of the International Group for the Psychology of



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
115

Mathematics Education and the 36th Conference of the North American Chapter of the
Psychology of Mathematcis Education. 5, pp. 329-336. PME.

Wagner, D. (2010). Quality of education, comparability, and assessment choice in developing
countries. Compare, 40(6), 741-760.

Walls, F. (2007). "Doing Maths": Children Talk About THeir Classroom Experiences.
Proceedings of the 30th annual conference of the Mathematics Education Research
Group of Australasia (pp. 755-764). MERGA Inc.

Walshaw, M., & Anthony, G. (2008). The Teacher's Role in Classroom Discourse: A Review of
Recent Research into Mathematics Classrooms. Review of Educational Research, 516-
551.

Welman, Kruger, & Mitchell. (2008). Research Metnodology (3 ed.). Cape Town: Oxford
University Press.

Wenger, E. (2004). Knowledge management as a doughnut: Shaping your knowledge strategy
through communities of practice. lvey Business Journal, 68(3), 1-8.

Wheatley, M. (2011). Retrieved from Leadership and the new science: Discovering order in a
chaotic world: ReadHowYouWant.com

White, R. (2014). Probing understanding. Routledge.

Wilkerson-Jerde, M. H., & Wilensky, U. J. (2011). How do mathematicians learn math?:
resoures and acts for constructing and understaning mathematics. Educational Studies in
Mathematics, 78(1), 21-43.

Wilkinson, S. (2011). Analysing Focus Group Data. In D. Silverman, Qualitative Research (3
ed., pp. 168-184). London: SAGE.

Wiliam, D. (2007). Keeping Learning on Track. In F. Letsre, Second Handbook of Research on
Mathematics Teaching and Learning (pp. 1053-1091). Charlotte, NC: Information Age
Publishing.

Williamson, R., & Blackburn, B. (2013). Rigor in your school: A toolkit for leaders. Routledge.

Wolf, L. F., Smith, J., & Birnbaum, M. (1995). Consequence of performance, test, motivation,
and mentally taxing items. Applied Measurement in Education, 8(4), 341-351.

Zevenbergen, R. (2001). Peer assessment of student constructed posters: Assessment alternatives
in preservice mathematics education. Journal of Mathematics Teacher Education, 95-
113.

Zhang, J., Hong, H., Scardamalia, M., Teo, C., & Morley, E. (2011). Sustaining Knowledge
Building as a Principle-based Innovation at an Elementary School. Journal of Learning
Sciences, 262-307.

Zien, K., & Buckler, S. (1997). From Experience Dreams to Market: Crafting a Culture of
Innovation. Elsevier, 274-287.

Zimmerman, B. J. (2002). Becomming a self-regulated learner: An overview. Theory into
practice, 41(2), 64-70.



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
116

Appendices

Appendix 1: Request for permission to conduct research in WCED Schools.

| want to thank you for your willingness to listen to my informal request to conduct research

at your school. Thank you for your provisional permission.

As I've indicated, | would like to visit your school at a time convenient to you. | would like

to recommend Tuesday, 12 August and Wednesday, 13 August.

As per my discussion | am currently studying towards a PhD at the University of The

Western Cape. As part of my studies, | am to do research and submit a thesis. This letter

serves to formally request permission to do my research at your school.

My research involves an investigation into the impact of any high school leadership (on all

levels of school levels including student leadership, teacher leadership, the principal, etc) on

the quality of learning and teaching of Mathematics.

The research involves

e A 45-minute (video and audio recorded) interview with you, in your capacity as School
Principal,

e A 45-minute (video and audio recorded) interview with your head of Department of
mathematics,

e A 45-minute (video and audio recorded) interview with a teacher of mathematics and

e A 45-minute (video and audio recorded) session with a group of 8 grade 10 and/or 11s -
students of Mathematics - can these be students who have a tendency to help other
students in Mathematics,

e Only with the permission of your Mathematics teacher if | could observe and video
record a lesson of preferably a Grade 10 or 11 Mathematics class.

The completion of this study will not only be beneficial to me, but to the teaching fraternity

as well, in that I will have added to the pool of knowledge about the opportunities for quality
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Mathematics learning and teaching. Attached I have included all the relevant information
required in terms of the research.

I hope you will see the value in this research and grant me permission to visit your schools.
Yours in education

Ronald Fortune
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Appendix 2 - Letter of permission from Director of WCED

el +27 021 467 9272
Fax: 0865902282
Private Bag %2114, Cape Town, 8000

weed wceape.gov.za

FERENCE: 20130613-12737

ENGUIR

ies: Dr ATWyngaard

Mr Ronald Fortune
59 Second Avenue
Fairways

7800

Dear Mi Ronald Fortuns

RESEARCH PROPOSAL: THE INFLUENCE OF EDUCATIOMAL LEADERSHIP ON THE QUALITY OF
TEACHING AND THE LEARNING OF MATHEMATICS AT HIGH SCHOOL LEVEL

Your application to conduct the above-mentioned research in schools in the Western Cape has been approved
subject to the following conditions:

1.
2.

3.
4.

~Noex

11.

12.

Principals, educators and learners are under no obligation to assist you in your investigation.
Principals, educators, learners and schools should not be identifiable in any way from the results of the
investigation.
You make all the arrangements concerning your investigation.
Approval for projects should be conveyed to the District Director of the schools where the project will
be conducted.
Educators’ programmes are not to be interrupted.
The Study is to be conducted from 01 July 2013 till 30 June 2014
No research can be conducted during the fourth term as schools are preparing and finalizing syllabi for
examinations (October to December).
Should you wish fo extend the period of your survey, please contact Dr A.T Wyngaard at the contact
numbers above quoting the reference number?
A photocopy of this letter is submitted to the principal where the intended research is to be conducted.
Your research will be limited to the list of schools as forwarded to the Western Cape Education
Department.
A brief summary of the content, findings and recommendations is provided to the Director: Research
Services.
The Department receives a copy of the completed report/dissertation/thesis addressed to:

The Director: Research Services

Western Cape Education Department

Private Bag X9114

CAPE TOWN

23000

We wish you success in your research.

Kind regards.

Signed: Dr Audrey T Wyngaard
Directorate: Research

DATE: 13 June 2013

Lower Parliament Street, Cape Town, 8001 Privcite Bag %2114, Cape Town, 8000
tel: +27 21 467 9272 fax: 0865902282 Employment and salary encuiries: 0861 92 33 22

Safe Schools: 0800 45 46 47 www westerncape.gov.za
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Appendix 3: Letter of permission to parents of children participating research

59 Second Avenue

Fairways

7800

26 March 2013
Dear Parent / guardian of ..........ccccccovvveiiiininnnnns

Re: Request for permission to include your child in a focus group discussion

My name is Ronald Fortune, a school principal and teacher of Mathematics and currently
studying towards a PhD at the University of The Western Cape. As part of my studies, | am to do
research and submit a thesis. This letter serves to request permission to do my research with
your child as part of a focus group. My research involves an investigation into the impact of any
high school leadership (on all levels of school levels including student leadership, teacher
leadership, the principal, etc) on the quality of learning and teaching of Mathematics. The
completion of this study will not only be beneficial to me, but to the teaching fraternity as well,
in that I will have added to the pool of knowledge about the opportunities for quality
Mathematics learning and teaching.

I hope you will see the value in this research and grant me permission to allow your child as part
of the focus group.

Ronald Fortune

Herewith give my child permission to be part of the research conducted by Ronald Fortune,
(Student: 8513617) a PhD student at the University of The Western Cape.

Signature (parent) Date
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Appendix 4: Letter of permission from UWC Ethics Committee
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UNIVERSITY of the
WESTERN CAPE

OFFICE OF THE DEAN
DEPARTMENT OF RESEARCH DEVELOPMENT

10 June 2013

To Whom It May Concern

I hereby certify that the Senate Research Committee of the University of the Western
Cape has approved the methodology and ethics of the following research project by:

Mr RA Fortune (Education)

Research Project: The influence of educational leadership on the
quality of teaching and the learning of
mathematics at high school level.

Registration no: 13/4/39

Any amendments, extension or other modifications to the protocol must be submitted to
the Ethics Committee for approval.

The Committee must be informed of any serious adverse event and/or termination of the
study.

%D_A,LZA/D

Ms Patricia Josias
Research Ethics Committee Officer
University of the Western Cape

Private Bag X17, Bellville 7535, South Africa
T: +27 21 959 2988/2948 . F: +27 21 959 3170

E: pjosias@uwc.ac.za

A place of guality,
a place to grow, from hope
www.we.ac.za to action through knowledge
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Appendix 5: Letter of Introduction

Research Information Sheet

Research Title: The influence of educational leadership on the quality of teaching and the

learning of Mathematics at high school level
Researcher: Ronald Fortune

Supervisors: Prof. Cyril Julie and Prof. Monde Mbekwa
University: University of The Western Cape

Purpose of the Research: The purpose of this study is to investigate the influence of the actions

of leadership on the quality of learning and teaching of Mathematics.

Participation and withdrawal: Participation in this study is completely voluntary and you are

free to withdraw from this study at any time without prejudice or penalty. If you wish to
withdraw, simply stop completing the exercises. If you do withdraw from the study, the materials
that you have completed to that point will be deleted and will not be included in the study on
your request.

What is involved: Adult participants are asked to participate in an interview and student

participants are asked to be part of a focus group discussion. Participation in this study will take
approximately one hour.

Risks: Participation in this study should involve no physical or mental discomfort, and no risks
beyond those of everyday living. If, however, you should find any question or procedure to be
invasive or offensive, you are free to omit answering or participating in that aspect of the study.

Confidentiality and security of data: All data collected in this study will be

stored confidentially. Only members of the research team will have access to
identified data. All data will be coded in a de-identified manner and subsequently
analysed and reported in such a way that responses will not be able to be linked to
any individual. The data you provide will only be used for the specific research
purposes of this study.

Ethics Clearance and Contacts: This study has been cleared in accordance with

the ethical review processes of the University of The Western Cape and within the
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guidelines of the National Statement on Ethical Conduct in Human Research. If
you would like to speak to an officer of the university not involved in the study,
you may contact one of the ethics review officers: Estelle Maart

(emaart@uwc.ac.za , tel: 27 (0)21 9592246).

If you would like to learn the outcome of the study in which you are participating,

you can contact me at the email: rfortune@sa.christelhouse.org and I will send you

an abstract of the study and findings.

Thank you for your participation in this study.

Ronald Fortune
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Appendix 6: Pilot: Semi-structured list of Questions

What do you understand by quality learning and teaching of Mathematics in high schools?
How do you think you can achieve quality learning and teaching in your teaching of
Mathematics in your classes?

What are the biggest challenges to sustain the innovations in your teaching of quality
Mathematics?

What do you expect of your school leader to help you achieve your goals in teaching quality
Mathematics?

Do you find a place for problem solving, Mathematizing aspects into your teaching?

What is your involvement with extra-curricular mathematics?

What are those special aspects about your teaching that inspires students to hone skills that
prepares them for a life requiring mathematics?

What can you tell me about Higher Order questioning and the role there-off in your school?
What are the academic rigorous aspects in your teaching which make your students talk and
contribute in the Mathematics class?

How do you create a climate of active participation in your classroom? In what way does the

school leadership assist you or do you feel the school can assist you to make this realised?
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Appendix 7: Main Study: Unstructured Themes and Core Question.

Core Question:

How do you (as school leader) influence the quality teaching and learning of Mathematics in

the high school you lead?

Questions:

1. What does quality learning and teaching of Mathematics, mean to you, in your school (in
the context as the leaders of the school)?

2. What are the innovations in mathematics which you (as school leader) implemented
within your school? Can you expand on the motivation behind your actions?

3. What do you do to sustain innovations of Mathematics within your school? Can you
expand on the reasoning behind the actions?

4. How do you appoint Mathematics staff in your school? What are the factors which assists
you with the decisions you take?

5. What does the school do in addition to the curriculum requirements within the school?

6. What are the aspects of the school’s mission that impact on the mission of Mathematics?

7. Are there any frustrations about Mathematics teaching and learning within the school,
which you feel can still be improved?

8. What is your mission for Mathematics in your school?
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Appendix 8: Main Study: Semi-structured List of Questions

10.

11.

12.

Do you think school leadership are you aware of the current issues that are taking place in
high school Mathematics currently?

Are there any room for innovations which involves the school leader?

What are the quality learning and teaching innovations taking place in your school?
Would you like to see any support for what you do from the school’s leadership?

How does the expectations of Universities and knowledge economies impact on what is
happening with Mathematics in your school?

What does your school do in relation to student admission and teacher appointments so
that the school have an advantage?

What can you say about the quality of the students at your high school? Are you satisfied
and what do you do to improve quality of learning and teaching of Mathematics in your
school?

What are the qualities you would like to see in a mathematics student’s quality which can
be developed?

What are you doing in your teaching which improves the quality of mathematics learning
in your classroom?

How do you see Problem solving and Mathematical modelling aspects of learning being
focus upon in your mathematics classroom?

What do your school do in publicising student quality work? Like Mathematicians’ work
being published?

What do students do to develop themselves? Do students also get involve in teaching
practices?

How does Mathematics impact on the school’s culture?
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Appendix 9: Focus Group Discussion Questions

Section A:

1.

6.

Do you know the objectives/standards / outcomes your Mathematics teacher wants you to
meet?

Do you know (as a student) if your curriculum in Mathematics meet the standards?

Do you somehow get involved in a group set-up to assist low functioning students in your
Mathematics class — in your groups?

Is it your expectation that your teacher will give special assignments to students who are
willing to do the work?

Are you responsible and willing to be held accountable for completion of your academic
work — Especially if it was specified and negotiated?

Do you complete all the specified work your teacher give you — All of the Time?

Section B:

1. Do you normally know what are expected of you or what the answer is?

2. Would you say that your participation is stimulated because the problems are
normally of a personal nature?

3. Would you say that your participation is stimulated because the problems are
normally of a personal nature?

4. Do you normally investigate resources for the use of problem-solving processes?

5. Do you normally consult with other students and discuss problems?

6. Do you normally see the making of mistakes as natural and part of the problem-
solving process?

7. Do you normally change specific solution paths for different and better strategies?

8. Do you normally have a goal directed use of mathematics?

9. Do you normally publicize your results?
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Appendix 10: Atlasti7-coded data slices of unstructured interviews

HU: unstructured interviews

File:  [C:\Users\rfortune\Documents\Scientific Software\ATLASti\TextBank\unstructured
interviews.hpr7]

Edited by: Super

Date/Time:  2014-09-06 08:34:35

Code Family: innovation
Created: 2014-08-28 22:09:09 (Super)
Codes (3): [dare to innovate] [innovations in school] [non exam innovation]

Quotation(s): 9

Code Family: Leadership

Created: 2014-08-28 22:17:54 (Super)

Codes (6): [Leader's commitment to Mathematics] [leader not impacting on Mathematics]
[Leader shortcoming] [leaders' mission] [leadership role] [Mathematics experience of leader]

Quotation(s): 9

Code Family: non exam focus

Created: 2014-08-28 22:13:19 (Super)

Codes (10):  [artefacts] [beyond school mission] [dare to innovate] [higher order testing]
[innovations in school] [non exam innovation] [quality teaching practice] [School Culture]
[students become teachers] [test students on intake]

Quotation(s): 24

Code Family: Quality Teaching

Created: 2014-08-28 22:19:19 (Super)
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Codes (3): [Mathematics teacher quality] [students become teachers] [teacher employment]

Quotation(s): 11

Code Family: Test and exam focus

Created: 2014-08-28 22:10:33 (Super)

Codes (5): [exam focus] [higher order testing] [Imprtance of testing] [non exam innovation]
[test students on intake]

Quotation(s): 17

HU: unstructured interviews

File:  [C:\Users\rfortune\Documents\Scientific Software\ATLASti\TextBank\unstructured
interviews.hpr7]

Edited by: Super

Date/Time:  2014-09-06 10:34:55

P 1: Interview School leader.docs- 1:1 [P: We try to recruit teachers ..] (10:10) (Super)
Codes: [teacher employment - Family: Quality Teaching]

P: We try to recruit teachers who adhered to our, values man. You know. And to really are
committed to make a difference. Isaid that1 ... would .. when I looked at uhm, When | look for
a teacher

P 1: Interview School leader.docs- 1:2 [P:.. and it is difficult | hav..] (11:11) (Super)
Codes: [Leader shortcoming - Family: Leadership]

P:.. and it is difficult I haven’t had experience in HR and so on . to look for a teacher. To know
is this teacher going to abide or buy in to the ethos and culture of the school.

P 1: Interview School leader.docs- 1:3 [P: And then I say Ok. If  am ..] (12:12) (Super)
Codes: [teacher employment - Family: Quality Teaching]

P: And then I say Ok. If I am looking for people who are commited. Who are willing to work
hard. You end up with people who .. will .. will know their work. You know. But thenm |

added.
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P 1: Interview School leader.docs- 1:4 [P: But I think for us that wou..] (13:13) (Super)
Codes: [teacher employment - Family: Quality Teaching]

P: But I think for us that would is not enough ne, because commitment and hard work but
knowing their stuff.

P 1: Interview School leader.docs- 1:5 [Being very knowledgeable about..] (14:14) (Super)
Codes: [teacher employment - Family: Quality Teaching]

Being very knowledgeable about their subject. So that they don’t only teach what is in the
textbook, but they will expand the mind of the learners a little bit. They will go a little deeper.

P 1: Interview School leader.docs- 1:6 [P: | wanted to say that the th..] (19:19) (Super)
Codes: [teacher employment - Family: Quality Teaching]

P: 1 wanted to say that the third thing that I realized now as we growing in numbers is that |
really have to look out for a teacher. And I don’t know how I am going to gauge it or how | am
going to measure it. Is that they must have a love for these children. They Must love the children.
Because | have seen with some teachers that they are here and their discipline these kids so
severely and it is not necessary. And for me it does not reflect that they actually have that loving
nature in them So I never thought that... I never thought that for a teacher will come naturally, I
didn’t look that they have to have it. But | think that is something that | really have to find out
first before | take on a new teacher.

P 1: Interview School leader.docs- 1:7 [P: Yes, Because because but yo..] (23:23) (Super)
Codes: [Mathematics teacher quality - Family: Quality Teaching]

P: Yes, Because because but you know kids I believe and this is not scientific, but | believe that
kids actually feel the energy that your that you give out so that if you don’t like kids and you
don’t like to teach then they can feel it.. they just know it.

P 1: Interview School leader.docs- 1:8 [P: Because | am a Maths person..] (31:31) (Super)
Codes: [Leader's commitment to Mathematics - Family: Leadership]

P: Because | am a Maths person, | have a stake in Mathematcis. And I still teach as well. So |
have direct contact with Maths teaching. And with the curriculum.

P 1: Interview School leader.docs- 1:9 [P: | am not the head of depart..] (32:32) (Super)

Codes: [leadership role - Family: Leadership]
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P: I am not the head of department. So but then I naturally take the leadership role when it comes
to the grade. That | am involved in. Although, Ok. With the grade 10s for instance this year, |
haven’t taught grade 10 for a while so the two other teachers that is teaching grade 10, first time
teachers.
P 1: Interview School leader.docs- 1:10 [P: SO obviously I have to take..] (33:33) (Super)
Codes: [leadership role - Family: Leadership]
P: SO obviously I have to take a leading role there. OF planning the curriculum, And adjusting it,
because what | told those two young men, was that we have a curriculum that the Department
gives us as pacesetters.
P 1: Interview School leader.docs- 1:11 [P: Then | have my years of exp..] (34:34) (Super)
Codes: [Mathematics experience of leader - Family: Leadership]

P: Then | have my years of experience only to learn that the kids are not at that level where we

can just jJump into the curriculum.

P 1: Interview School leader.docs- 1:12 [P: SO we first have to ascerta..] (35:35) (Super)
Codes: [quality teaching practice - Family: non exam focus]

P: SO we first have to ascertain where they are at, and then once we’ve found and gauged they
are here, then we can move from there. Instead of going into the curriculum and say it says for
instance for grade 10 Multiply binomial by trinomial, well we first have to identify can they
multiply a monomial by a monomial. And the Monomial by a Binomial and then a binomial by
a binomial. And so on., Before.

P 1: Interview School leader.docs- 1:13 [P: So we first need to test. W..] (36:36) (Super)
Codes: [Imprtance of testing - Family: Test and exam focus]

P: So we first need to test. Whether they are or where they are at before we can actually
implement an actual curriculum that is stated for grade 10.

P 1: Interview School leader.docs- 1:14 [P: My opinion is | can teach, ..] (38:38) (Super)
Codes: [Mathematics teacher quality - Family: Quality Teaching]

P: My opinion is | can teach, | can teach Calculus to a grade 8 child. | have taught it. But will the

child understand it? Because they are not that developed to get that theoretical understanding.
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You need to get that from level one to level two to level three and so on and so on. So if they
don’t know the basic procedures of how to multiply in other words let’s say we only take
procedures, IF you multiply you must take the integers of, If you don’t know those procedures
how on earth can you go on with grade 10? Work if they don’t know the basics. My take is get .
Then it will go faster afterwards, Because you can teach it. You can tick off | have taught it,
And, But the kids will have difficulty understanding it

P 1: Interview School leader.docs- 1:15 [P: Our challenge is that our k..] (40:40) (Super)
Codes: [test students on intake - Families (2): non exam focus, Test and exam focus]

P: Our challenge is that our kids come from grade 9. | think this is the last year where before,
before ne where we have all our grade 10s, come in from all different schools. Around
Khayalitsha and and even outside of Khayalitsha.so we could not assume that they have been
taught or that they were supposed to have been taught. This year we have had half of our kids ,
where we knew that the one half of the kids had a strong back ground, But even among them,
there were kids that were struggling with Mathematcis. And the other half that didn’t know. We
know that they got a six or a five or a seven o there

P 1: Interview School leader.docs- 1:16 [P: We do an entrance exam but ..] (44:44)

(Super)

Codes: [test students on intake - Families (2): non exam focus, Test and exam focus]

P: We do an entrance exam but it does not really uhm, but we don’t analize that entrance exam.
In terms of where each particular child is at. That is what we do with the classroom when we
have them here. From the beginning of the year. So, and we don’t do it like intensively. We
don’t give them a test where we analyse the data. It is not like that intense. It is just a matter of
(interrupted by a knowck on the door) amatter of. She got up

P 1: Interview School leader.docs- 1:17 [P: My lIdea is. We are behind w..] (47:47) (Super)
Codes: [leaders' mission - Family: Leadership]

P: My Idea is. We are behind with the syllabus now. But I feel the conformity of what outside
people — not knowing what is happening on the ground. If we want to conform to that we are

going to do it at the expense of these kids, because we are going to lose them. At grade 10 level



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
132

we don’t want loose them. We want them to love mathematics. We want them to continue with
Mathematics, right?

P 1: Interview School leader.docs- 1:18 [P: We sort of twig the program..] (49:49) (Super)
Codes: [dare to innovate - Families (2): innovation, non exam focus]

P: We sort of twig the program.

P 1: Interview School leader.docs- 1:19 [P: We have Saturday Classes. S..] (50:50) (Super)
Codes: [innovations in school - Families (2): innovation, non exam focus]

P: We have Saturday Classes. So we sort of make up the backlogs that we see on a Saturday
class, uhm you know. So we are behing at this point in time, we are still busy with term two’s
work. So, what we finding is.

P 1: Interview School leader.docs- 1:20 [P: What we found actually Once..] (52:52)
(Super)

Codes: [Mathematics teacher quality - Family: Quality Teaching]

P: What we found actually Once we’ve laid the foundation properly, and those are skills that
they use everywhere, if they’ve got those skills, then we can actually move a little bit faster than
what the pacesetter indicates.

P 1: Interview School leader.docs- 1:21 [P: So we taught it properly by..] (54:54) (Super)
Codes: [Mathematics teacher quality - Family: Quality Teaching] [quality teaching practice -
Family: non exam focus]

P: So we taught it properly by showing the link between the products and the factorization. Right
at the beginning and we don’t have to spend that much time and we can say remember this is
what we did and then we will move faster. So it sort of balances out towards the end.

P 1: Interview School leader.docs- 1:22 [P: We add more time for grade ..] (56:56)

(Super)

Codes: [innovations in school - Families (2): innovation, non exam focus]

P: We add more time for grade 9, in Physical Science but not on Mathematics. We have a few
minutes later as a school, so in general we have more time for our kids.

P 1: Interview School leader.docs- 1:23 [P: | just want to add we also ..] (59:59) (Super)

Codes: [quality teaching practice - Family: non exam focus]



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
133

P: I just want to add we also try to use our holidays, But we have classes mostly for the grade
12s, though. During the March Holidays, During the June Holidays, And September Holidays.
That is just to give them that extra bit of confidence.

P 1: Interview School leader.docs- 1:24 [P: So what this brings now is ..] (65:65) (Super)
Codes: [quality teaching practice - Family: non exam focus]

P: So what this brings now is that immediately as they enter, they know here there is something
on the board we’ve got to start working. SO time is not wasted. It is a limited time —4 —5
minutes. Feedback is given very quickly and then the lesson can start. But happened before is
that a couple of minutes was wasted on first person enteres and the last person enters and then
the last person enters and let everybody stands and then greets. So jusrt to eliminate that kind of
time wastage, we ...

P 1: Interview School leader.docs- 1:25 [P: Ja. And it is like a cultur..] (67:67) (Super)
Codes: [School Culture - Family: non exam focus]

P:Ja. Anditis like a culture . That is now part of our culture.

P 1: Interview School leader.docs- 1:26 [P: What we do and what we did ..] (71:71)
(Super)

Codes: [quality teaching practice - Family: non exam focus]

P: What we do and what we did here is we have a Maths subject room. And in that Maths subject
room we have a couple of books. What I did with some funding that we got was that | bought
some of those Mathematical books. And they are available in the library. So they do have access
to those kind of works. And they are fun books like they will have Mathematical puzzles, and
stories about Mathematicians, Biographies, and so on.

P 1: Interview School leader.docs- 1:27 [P: | am really not going to be..] (76:76) (Super)

Codes: [innovations in school - Families (2): innovation, non exam focus]

P: 1 am really not going to be humble when | say that ... a lot of the things — structures were in
place. So I will mention those. Because it is not my doing. But | must really also say
P 1: Interview School leader.docs- 1:28 [P: A lot of those Ideas and st..] (77:77) (Super)

Codes: [Mathematics teacher quality - Family: Quality Teaching]
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P: A lot of those Ideas and structures would not would not have been successful had it not been
for the commitment of the teachers and the cooperation of the teachers.

P 1: Interview School leader.docs- 1:29 [P: If you need to think of art..] (78:78) (Super)
Codes: [artefacts - Family: non exam focus]

P: If you need to think of artefacts or whatever you call it, its commitment of the teacher if you
look at the tangible something. That is very important, because you need that.

P 1: Interview School leader.docs- 1:30 [P: You need the buy in and the..] (79:79) (Super)
Codes: [leadership role - Family: Leadership]

P: You need the buy in and the acceptance of changes that you bring in. From the teachers first
and foremost.

P 1: Interview School leader.docs- 1:31 [P: But you asked about, How do..] (80:80)

(Super)

Codes: [leadership role - Family: Leadership]

P: But you asked about, How do we recognize achievements? And that is one of the structures
that have been at COSAT, When | came here. We have what we call Choch-awards. So every.
Now before | go onto the chock-awards, because it is linked to the first part of your question
which is about testing and assessment.

P 1: Interview School leader.docs- 1:32 [P: Now we have seven reports. ..] (81:81) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: Now we have seven reports. Issued a year. We have mid-term reports as well. We have four
for every end-of-term. March, June September and December. But then we have one in February
as well. Then we have one around April and May. And then we have one in August as well.
That is what we call mid-term reports. So we do much more testing and assessments.

P 1: Interview School leader.docs- 1:33 [P: So we do much more testing ..] (82:82) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: So we do much more testing than what is required by the CAPs document. Because we have
to uhm. Lets say you have to have one Class test. For the term. Then we will have two tests
before the big one. P: And those are also recorded and the kids know that they get the reports of

those tests in the mid term reports.
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P 1: Interview School leader.docs- 1:34 [P: But it is also letting them..] (83:83) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: But it is also letting them gain some familiarity with the testing style and the assessment test
that is required, for their formal portfolio and formal assessment you know uhm, that template,
then it is not the first time they are writing a test on the topic that they are writing. They’ve done
it before.

P 1: Interview School leader.docs- 1:35 [P: Uhm, we also have in terms ..] (84:84) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: Uhm, we also have in terms of the standards of the tests, we try to emulate as much as
possible of the end of year questions.

P 1: Interview School leader.docs- 1:36 [P: So we won’t ask questions t..] (85:85) (Super)
Codes: [higher order testing - Families (2): non exam focus, Test and exam focus]

P: So we won’t ask questions that are easier, so that the kids can score high marks, we will rather
want to make the questions more complex than the once that they’ve .

P 1: Interview School leader.docs- 1:37 [P: Well, that is required in e..] (87:87) (Super)
Codes: [leader not impacting on Mathematics - Family: Leadership]

P: Well, that is required in every subject by the different subject curriculum advisors . But it is
part of what we do in any case, so there is not a real explicit way that | actually do that — I trust
that the teachers do that.

P 1: Interview School leader.docs- 1:38 [P: And we have a system of mod..] (88:88)
(Super)

Codes: [higher order testing - Families (2): non exam focus, Test and exam focus]

P: And we have a system of moderation where subject heads actually moderate the quality ... in
terms of the quality of the paper contents in terms of whether they comply with the blooms
taxonomy And the level of questioning So it is just not if the kids get a 60% it must really be a
quality 60%.

P 1: Interview School leader.docs- 1:39 [P: In terms of the extended pr..] (89:89) (Super)
Codes: [higher order testing - Families (2): non exam focus, Test and exam focus] [innovations

in school - Families (2): innovation, non exam focus]
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P: In terms of the extended program, we have the course that we offering as an eight subject
which is called Advanced Programme Mathematics, Itis an IEB ...

P 1: Interview School leader.docs- 1:40 [P: You see, we try to do both,..] (91:91) (Super)
Codes: [non exam innovation - Families (3): innovation, non exam focus, Test and exam focus]
P: You see, we try to do both,. The thing with the AP maths program, before we actually did that
, we did an informal, where they did not have to write exams. It was an informal enrichment
course. With the kids (R: which is a club notion?).

P 1: Interview School leader.docs- 1:41 [P: Uhm, it was formal classes ..] (92:92) (Super)
Codes: [non exam innovation - Families (3): innovation, non exam focus, Test and exam focus]
P: Uhm, it was formal classes that they had to attend. Informal Formal. It was just that they did
not write. They wrote exams but it did not reflect on their reports at the end of grade 12. You see
what | mean. They wrote tests, They wrote tests in it, but it was just a course that was
developed, by somebody who was knowledgeable and the kids were taught that.

P 1: Interview School leader.docs- 1:42 [P: And the rationale for that ..] (93:93) (Super)
Codes: [beyond school mission - Family: non exam focus]

P: And the rationale for that course was that we found that we found that kids do well for the
exams, but when they get to first year University mathematics then they don’t make it. And we
found that they did not get the correct grounding in the University Mathematics. And you must
also remember that you can get good Marks in Matric by doing the same things over and over
and over. When you get to University you don’t have time to do things over and over. You just
have to work very hard because of the volume of the work.

P 1: Interview School leader.docs- 1:43 [P: The one is a remedial — 1 d..] (96:96) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: The one is a remedial — I don’t want to call it a remedial programme, I like to call it an
improvement program. So from Grade 9 to Grade 12, we receive funding for this. This is one of
two programs running concurrently. In grade 9 you will have two classes in grade 9 for
example. The one will be for those kids who are scoring below 50, or even way below the like
the lowest scoring kids in Mathematics. And we will put them together in one group. So as it

were we are streaming them on a Saturday. Then we will put them in one group and the focus of
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the teacher will then be to mature the things that they don’t understand. That those are
reinforced. SO the things are taught and retaught. In those section. That they can improve their
mark.

P 1: Interview School leader.docs- 1:44 [P: Then theire is another grou..] (97:97) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: Then theire is another group of grade 9 students. In fact this goes for every grade ne. And
they are taught — not retaught the things that they have already done, but they are taught extra
things. It is enrichment. Either the same work but then they are taught problem solving about
those concepts. Like more complex procedure problems. (R: Is that your AP maths?) No...For
Grade 9 it is different because there are no AP Maths, But for grade 10 — 12 they are split. —
there are the once who score below 50,

P 1: Interview School leader.docs- 1:45 [P: Then there are those who sc..] (98:98) (Super)
Codes: [exam focus - Family: Test and exam focus]

P: Then there are those who score above 70 and above., And for thos once we feel they can cope
with the normal school maths. So we want to prepare them for university mathematics. And
there is a specific Sylabus that they have to follow. This is the Advance Program Maths, because
it is an IEB program. And they write exams at the end of grade 12. And the topics, some
correspond with school Mathematics but most of it is, University topics. That they will not
encounter in school. They must just It obviously can’t cover all University mathematics. But at
least when they get to University they have been introduced to the concepts of Matrices, and
concepts like integration and graph theory.

P 1: Interview School leader.docs- 1:46 [P: So it extension on a horizo..] (99:99) (Super)
Codes: [non exam innovation - Families (3): innovation, non exam focus, Test and exam focus]
P: So it extension on a horizontal level. They not going into the depth, because these are kids
who can handle the depth? Now if I look at the current grade 12 group, because they also have
AP, And some of them have Math 3 as well? So Math 3 you cover in the school time? So that
is normal school period? You see the idea would have been that every single child in grade 12
(R: they have nine subjects then?) Ja, they have nine. But the idea would have been for all of our

kids to do Paper three in any case. But we know there some who are struggling. So we have
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about 30 — say half of them doing paper three. But what I’ve done is to take it upon myself to
teach the paper three. And on a Wednesday, All three classes are combined. In a double period.
And we will split the group. Soemtimes he takes them all when | am not available — then it is
Big Group teaching. They use the hall. That is one of the measures I’ve implemented, becasu
The work load of the teachers. If we did not do that then we would have taught, 37 out of the (40
periods). Accomodating the workload of the teacher. Now he is teaching one group and it
reduces his teaching load — not his marking load. It is not that bg. It is one group of about 60
students. And But what happens most of the time is that the class is split and | take out the Paper
three children. And I will work with them while he works on just revising a section with the
other people.

P 1: Interview School leader.docs- 1:47 [P: Well what | would like to s..] (105:105)

(Super)

Codes: [quality teaching practice - Family: non exam focus]

P: Well what | would like to see is for teachers to say how they see practically learner-centred-
learning. P: It is not just about, I giving them work and letting them wo

P 1: Interview School leader.docs- 1:48 [P: There has to be space for t..] (107:107) (Super)
Codes: [quality teaching practice - Family: non exam focus]

P: There has to be space for the teacher to explain concepts and for the kids to do work together.
P 1: Interview School leader.docs- 1:49 [P: (R: so it is about Kids bec..] (109:109) (Super)
Codes: [students become teachers - Families (2): non exam focus, Quality Teaching]

P: (R: so it is about kids becomingteachers?) Yes, it will be nice to actually follow them and
actually research how they do it, because it is not done. Intentionally like that. It happens. We
just find that this happens. As a matter of course, but from my side there is no intention of
creating this , but has that effect. They are a bit more knowledgeable than the others. And there
naturally, They do talk a lot. And in their groups there natural inclination is to explain to the
others that don’t understand.

P 1: Interview School leader.docs- 1:50 [P: Like I said this is one of ..] (113:113) (Super)
Codes: [innovations in school - Families (2): innovation, non exam focus]

P: Like | said this is one of the structures, that | inherited.
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P 1: Interview School leader.docs- 1:51 [I spoke about the choch-awards..] (111:111)
(Super)

Codes: [exam focus - Family: Test and exam focus]

| spoke about the choch-awards. The once who are in the top four. What we do of course is
after every mid term, Every report including the midterms, we have the chock awards where we

recognize the top four in every grade and so we celebrate their achievements.
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Appendix 11: Atlasti7 coded slices of data of student focus group discussions
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[problem solving skills] [quality learning] [quality teaching practice] [School Culture] [student
become teacher] [students become teachers] [test students on intake]
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P 1: fousgroup.docxl:1 [R: Ok. Now how do you help stu..] (31:36) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]
R: Ok. Now how do you help student?
S2: In the class, next to me is a friend. She, Shes sometimes, she usually does not understand
what the teacher says. | help her in many ways. By explaining everything that the teacher says.
R: She's helped. Are you helped in return?
S2: Yes, the more | help her, the more | get to understand the work.
R: Ok. So that makes you stronger?
S2: Ja?
P 1: fousgroup.docxl1:2 [S3: Yes, because it helps me t..] (41:41) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]
S3: Yes, because it helps me to understand. | feel pleased when somebody tels me that | helped
them to understand. To me good. Then later they understand. 1 like being explained to and
explianing to. | don't like to always explain when | don't understand. I just ask the person next to

me. Do you understand? Then they get to explain to me.

P 1l: fousgroup.docxl:3 [R: So we can talk from that va..] (48:51) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: So we can talk from that vantage point then. Are there people in this group that you've ever
helped?

S4: Yes (looking around the group).

R: Who?

S4: Him. (S2 also put up her hand saying - "me")

P1: fousgroup.docxl:4 [S5: Sometimes | work with othe..] (56:58) (Super)
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Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S5: Sometimes | work with others in helping them. The boy sitting next to me in the Maths
room.

R: Tell me you are now the third person to mention that you are helping the boy sitting next to
you. Tell me was that boy or person placed next to you? For s specific reason? In other words by
the teacher?

S5:Yes

P 1l: fousgroup.docxl:5 [R: And in the class itself, ar..] (61:64) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: And in the class itself, are there anybody who would like to come to you, to you specifically?
Because of the way you explian it?

S5: Yes, a girl - my friend.

R: SO she prefers coming to you?

S5: (Nods affirmatively).

P 1l: fousgroup.docx1:6 [S6: In the class some people w..] (68:70) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S6: In the class some people want me to explain to them. There is a girl who sits at ythe back of
me. Sisana. She always wants help from me. Then | explain something to her. And then
sometimes | also need help, from some people here, then | always like ..

R: Who helps you?

S6: | always ask S3 or S10.

P 1. fousgroup.docxl:7 [R: Ok. Then tell me what is yo..] (71:74) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: Ok. Then tell me what is your impression of the two o them? In other words how strong are

they. Who is the strongest of the two of them?
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(all of them started to laugh and giggle at this question)

R: Ok. Who do you prefer to go to? And | would like to know why?

S6: I think they are both like good. They can both explain good.

P 1: fousgroup.docx1:8 [S7: I am not good at explainin..] (83:85) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S7: 1 am not good at explaining things. But. | am not shy. I like talking but explaining things. |
am not good at it.

R: Are there anybody in this group that you go to if you normally don't understand stuff?

S7: This one (indicating S8) and others.

P 1: fousgroup.docx1:9 [R: Ok. Among the people thaty..] (86:89) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: Ok. Among the people that you mentioned who explains things best to you? And | would
like to know why?

S4: (Pointing our student S10, who smiles very broadly).

R: Why him. What is so outstanding in the way he explains?

S7: For example in physics, you can read something at home. When I go to him, he explains
things that | see it in another way. That is not in the way it is in the book.

P1l: fousgroup.docx1:10 [R: So he does not do things in..] (90:91) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: So he does not do things in the way it is in the book? You know the obvious way in the book?
Is his explanations sometime different than the teachers explanations?

S7: Yes.

P 1. fousgroup.docx1:11 [S8: Yessir. If I don't unders..] (95:97) (Super)
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Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S8: Yes sir. If I don't understand something, I ask her to help me. And she help me.

R: Which topic specifically is she helping you?

S8: In Geometry.

P 1: fousgroup.docx1:12 [R: Ok. Now she is saying that ..] (100:104) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: Ok. Now she is saying that you helping her. (turning to S7).

S7: We are helping each other.

R: Which section does she normally help you with?

S7: Paper one.

R: She is good at paper one and you are good at paper 3 - the one hand helps the other hand.
P1l: fousgroup.docx1:13 [S9: (smiling very uncomfortabl..] (107:108) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S9: (smiling very uncomfortably) My name is Athenkosi. | also do Maths, Maths is my favoutite
subject. The main person that helps me with my Maths is him (pointing out student S3)

S9: I am sometimes a slow student and could not understand. When they ask me to explain, |
over explain. So that is a sort of disadvantage to me.

P 1: fousgroup.docx1:14 [R: So in what way is over expl..] (109:110) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: So in what way is over explain a disadvantage?

S9: Sometimes I explain and then ...say more than what I should, then they get confused. That is
why people don't like me to explain to them. | confuse them in some way.

P 1. fousgroup.docx1:15 [S10: My name is Satiam. Mathem..] (116:118) (Super)
Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,

Teacher influence]
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S10: My name is Satiam. Mathematics is also one of the subjects that | love. But normally, |
don't like things to be explained to me. I jnormally want to sit next to a person who. Not a person
who is higher than me, so that | can also learn how to stand for myself.

R: In other words, yu want to be the person who do the explaining?

S10: Not that | want to make the explanation. | want to learn how to stand for myself. Like not
asking the person who is next to me. In class | do normally understand what the teacher says.
And also now in class we are doing circles. And there is a girl next to me and she ask me the
theorems the measurements. 1 like to explain to her. | like that there is someone in the class that
| can explain something to her.

P 1: fousgroup.docx1:16 [R: When you say that you get t..] (121:122) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: When you say that you get to see it that way. When people get to explain it that way,...

S11: Its also when | explain it but when | ask Athi. Then Athi will do it better. Then |
understand things better.

P 1: fousgroup.docx1:17 [R: And here he says he is over..] (123:124) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: And here he says he is over explaining.

S11: | think the over explaining helps me a lot. Because | like him to explain to me, because |
like to see the things in different way.

P 1: fousgroup.docx1:18 [S12: ja. It is great. For myse..] (130:134) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S12:ja. Itis great. For myself if I don't understand a certain section I always ask the perosn that
IS near me.

R: Does it happen often?

S12: it does not happen often.

R: Is it an issue if it happens often?
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S12:jal think itis. Ja it will be an issue.

P 1: fousgroup.docx1:19 [R: Lest talk about your exampl..] (140:142) (Super)

Codes: [discourse - Families (5): Artefacts, exam focus, innovation, Leadership influence,
Teacher influence]

R: Lest talk about your example. Can you remember the example?

S9: In Maths? Uhm.

S5: Sometimes they don't argue about Maths, General things. | remember one day they argued
about CDs. Its not always Maths. But sometimes, they do argue about Maths.

P 1l: fousgroup.docx1:20 [R: Give me some Math examples...] (143:146) (Super)
Codes: [discourse - Families (5): Artefacts, exam focus, innovation, Leadership influence,
Teacher influence]

R: Give me some Math examples.

S9: | have one.

R: Ok

S9: We were arguing about Polya's last theorem. | think he (S3) said Phythagorus or Euclid was
the best Mathematician, thus far. | think I said it was Euler. We like discussing or debating who
was the best in Mathematics. The Mathematicians, all the Mathematicians.

P 1l: fousgroup.docx1:21 [R: So, when you talk about you..] (147:149) (Super)

Codes: [discourse - Families (5): Artefacts, exam focus, innovation, Leadership influence,
Teacher influence]

R: So, when you talk about you interest, it is beyond what you do in the class? Now lets go to
the argument. Who won the argument?

S3: Ja, he does not want to accept defeat, but | know that | won that argument.

P1: fousgroup.docx1:22 [S3: So | see his works. We hav..] (153:153) (Super)

Codes: [non exam innovation - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S3: So | see his works. We have a part in our syllabus that deals with his works, Euclidean
geometry. So When | hear about his life | knew that he was very intelligent. He make like a very

.. You know his famous last theorem? You know the one which says there are no whole number
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solutions to the equations like 8 to the power 3. No eight to the power n plus b to the power nis n
is greater than 2. Mathematicians struggle to deal with the problem. But he tried to make a break
through with the problem. Euler said that he just ignored it. | hear about Euler's number, but |
never hear much about him, but he is ...

P1: fousgroup.docx1:23 [S9: Euler is the best. Evenin..] (155:157) (Super)

Codes: [non exam innovation - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S9: Euler is the best. Even in the book, because it is said that he is the father of mathematics.
And even of modern Mathematics. Because in the Mathematics he formed a formula called p + r
-1 =1. Where p is the number of vertices and r is the ridges and I is the lines. So, that helped a
lot and it even helped us buildt buildings, and build computer networks.

So Euler also made his constant, Euler's number, you know it. There is a lot to say about Euler.
He was about Euler. During the century he was also friends with David Banoyl (21:05) from the
Banoyl family.

He was known that if he was given any problem at any time he would solve it. The community
relied on him. So Euler was the best of the best.

P 1: fousgroup.docx1:24 [R: Now you listening to this c..] (158:159) (Super)

Codes: [quality teaching practice - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

R: Now you listening to this conversation. Are you all listening to this conversation? (Students:
All says yes.) So what is your opinion about this conversation (turning to S5) between the two of
the?

S5: 1 think they really like Maths. Because uh uh uh .

P 1. fousgroup.docx1:25 [R: Now what is your opinion ab..] (164:167) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
R: Now what is your opinion about this conversation between the two of them?

S2: (Laughing) these guys really know Maths.

(everybody else joined them in laughter).
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S2: This is the first time | hear about this Mathematics conversation. These types of explanations
| did not know about...these things. Yea, they are amazing.

P1: fousgroup.docx1:26 [: Ok, lets ask him (referring ..] (170:172) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
[problem solving skills - Families (4): Artefacts, innovation, Leadership influence, Teacher
influence]

: Ok, lets ask him (referring to S3) So what | this obsession - wanting to know a little bit more to
want to have a conversation around Mathematics.

S3: It tells me like at home. My aunt want me to cut the tiles, I had to cultivate the area, | had to
cultivate the area for the lounge, to measure the sides and then the other sides. | could measure
the area and tell her how many tiles to buy. That tells me that one of these days | want to be an
engineer.

SO I hear that ... I want to be an engineer because | love Maths, not because | love Maths
because | love engineering.

P 1l: fousgroup.docx1:27 [S3: My love for maths. Yes. | ..] (174:176) (Super)

Codes: [problem solving skills - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S3: My love for maths. Yes. | don't know why I .. I like challenging things. I see it like a
challenge. So like if they give me like a very tough problem, and then | succeed in solving it. |
feel on top of the world. There is this one example of where my teacher, gave me this question
like, it took us about an hour, to solve it. But then finally we solved it. So.

R: So this was outside of Class time?

S3: Yes.

P 1. fousgroup.docx1:28 [R: So what is your interest in..] (180:181) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: So what is your interest in Maths? Where do you see your Maths take you?

S10: Personally I want to be a Mathematician. Or an Actuary. But | don't see a big future in this

country for Mathematcicians, because ... for myself. I don't see for myself. Because in my house
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they expect me to bring money in and stuff. When you are a Mathematician, you don't normally
focus on bringing in the money. My passion is for Mathematics not for money. So | don't see
how that will benefit my family as a career.

P 1: fousgroup.docx1:29 [S3: There is this quote from t..] (185:192) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S3: There is this quote from the book that we are reading. It’s a ..

R: What is the name of the book?

S3: Maslers' theorem.

R: Ok

S3: It says, Achimededs will be remembered, when Shakespear is forgotten. Because languages
die and Math ideas do not. That is one of the things I ..

S10: James Harding

S3: Yes, James Harding said that

S3: that is one of the reasons, | love Maths, but languages, | don't like them. (others chuckle)
P 1: fousgroup.docx1:30 [S1: You see sir. My school is..] (194:194) (Super)

Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S1: You see sir. My school is more advanced thatn the school of my frineds. The things that
makes me say that is. | love Maths. | never go to them to ask for help. For them to help me.
They come to me for help. In this school there are more people who helps me a ot.

P 1: fousgroup.docx1:31 [R: So the school took you on a..] (198:199) (Super)
Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

R: So the school took you on an outing. To look at a telescope?

S3: Yes.

P1: fousgroup.docx1:32 [S3: No it was more a physics c..] (203:203) (Super)
Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,

Teacher influence]
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S3: No it was more a physics camp. But the guy there told us about a Mathematician called ... 1
can't remember but the new Mathematics ideas to describe the Universe this way and that way.
So | said, well Maths is applied every where.

P 1: fousgroup.docx1:33 [S10: We have Saturday classes,..] (209:213) (Super)

Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S10: We have Saturday classes, where the students who are not very good at math, they have
extra lessons, catch up on the things that we do during the week. And then there is AP for those
who get 80 and above for Mathematics.

R: What is AP?

S10: its advanced programme in Mathematics.

R: Can | focus on that, what happens there?

S10: There they take the top students and they learn more about the Mathematics that we are
going to do next year. Or Mathematics that is not in our syllabus.

P 1: fousgroup.docx1:34 [S10: There they take the top s..] (213:214) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence] [innovations in school - Families (4): exam focus, innovation, Leadership
influence, Teacher influence] [leaders' mission - Families (3): exam focus, innovation,
Leadership influence] [non exam innovation - Families (4): exam focus, innovation, Leadership
influence, Teacher influence]

S10: There they take the top students and they learn more about the Mathematics that we are
going to do next year. Or Mathematics that is not in our syllabus.

S10: Like currently right now we are doing Calculus, and we are not suppose to do Calculus.
And we already know how to differentiate. So that is also a skill that we have from the AP Maths
class. So that is also our learning of Mathematics in this school.

P 1. fousgroup.docx1:35 [S12: And also our teachers are..] (216:216) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]

[exam focus - Families (4): exam focus, innovation, Leadership influence, Teacher influence]
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S12: And also our teachers are very motivating. Because like in a classroom they don't like
doing stuff for us. They like us to do the stuff for ourselves. They give us numerous problems
and then we have to solve the problems on our own. And then if you get stuck then you can ask
them.

P 1l: fousgroup.docx1:36 [R: So tell me are the problems..] (217:218) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
R: So tell me are the problems which the teachers put on the board, are they challenging?

S12: Sometimes they are challenging. Because you get "do nows". It is a 5 minute excersice.
Where they give us challenging stuff which we have to do within the 5 minutes. And then at the
end of the 5 minutes they will tell us to solve that problem we should have done this and that .
P 1l: fousgroup.docx1:37 [S10: I think Mathematics itsel..] (220:222) (Super)

Codes: [problem solving skills - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S10: | think Mathematics itself is itself is a fundamental problem solver. Because, you know this
problem where they say seven bridges, where they say can you make a journey, of the bridges
and find your way back, to that bridge, I think .

R: Without crossing the same bridge twice?

S10: Yes, that is impossible, we all know it. But evaluate to tell us why and how it is
impossible? So that was a really live problem, in Europe. So it actually applied in real life. He
did solve the problem.

P 1: fousgroup.docx1:38 [S3: We do get the kind of prob..] (224:226) (Super)

Codes: [problem solving skills - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S3: We do get the kind of problem, but they are in words, and for some of us it is very difficult to
understand.

R: Lets talk about that. So you see them as word problems?

S3: Yes. Things like I can't remember the problem, but we had to make it a quadratic equation.
Then after that we did understand it. But word problems can be difficult at times.

P 1. fousgroup.docx1:39 [S11: I also want to do medicin..] (233:233) (Super)
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Codes: [problem solving skills - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S11: I also want to do medicine. Mathematics is a subject that will sharpen my brain. In
Mathemtaics we are to think and we are to think out of the box. In medicine | see its like a
subject, like if you got to how to do problem like if you did medicine, in hospital, if you did not
do like Mathematics, you will not have that brain. The way you gonna you you gonna solve
things. If you use Mathematics, most of the time you gonna solve problems, so each and every
day you deal with problems.

P 1l: fousgroup.docx1:40 [R: If I look at his problem, y..] (236:237) (Super)

Codes: [problem solving skills - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: If 1 look at his problem, your problem where you had to calculate the the floor space, ne? That
really interested you.

S3: yes. It made me say that ja, | did this. | was hot in Math.

P 1l: fousgroup.docx1:41 [S9: | want to become a Pharmas..] (241:243) (Super)
Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence] [innovations in school - Families (4): exam focus, innovation, Leadership
influence, Teacher influence] [non exam innovation - Families (4): exam focus, innovation,
Leadership influence, Teacher influence] [problem solving skills - Families (4): Artefacts,
innovation, Leadership influence, Teacher influence]

S9: | want to become a Pharmasist.

R: And the Mathematics in Pharmacy?

S9: Don't know.

P1: fousgroup.docx1:42 [R: Now this is the question. D..] (244:245) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: Now this is the question. Do you believe that the mathematics in school, lends itself to

prepare you for Pharmacy?
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S9: | can say that, because everything is about Maths. SO Maths can really help me to be a
Pharmaisist

P1: fousgroup.docx1:43 [S12: We were looking at questi..] (249:249) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

S12: We were looking at questions that has to do with graphs. We also got a word prooblem
investigate. We could not do it by asking someone else outside. We had to do it in the
classroom.

P 1: fousgroup.docx1:44 [R: Excellent. Right. So I am g..] (255:256) (Super)

Codes: [student become teacher - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence]

R: Excellent. Right. So I am going to continue then. | want to go back to the AP programme.
Because the AP programme certainly puts you ahead of your class. That is what the AP class
does. ISn’t it? In other words you are doing Calculus now, which will only be dealt when your
teacher deals with it next year when your teacher does it with the class, right? Who of you are in
the AP class. (A few hands went up). What are you gonna do now next year, when you get to
regular class? And then they do Calculus in the class.

S5: I think it will be like more easier because it is something that | have done, before. So where
the teacher explains, it will not be difficult. 1 will have a chance like to explain to others. While
in the Ap class | have done it.

P 1l: fousgroup.docx1:45 [S3: We have a very good Maths ..] (266:268) (Super)

Codes: [Mathematics teacher quality - Families (3): exam focus, innovation, Leadership
influence]

S3: We have a very good Maths teacher. His examples have us to understand for example,
yesterday he was explaining the difference between, a theorem and a converse of the theorem.
He said, if she is dating him and me, we can conclude that she is teaching. That is a theorem.
But then the converse says, If she is cheating, then we know she is dating more than one guy. He
has this example, that I don’t know ..

R: so uses examples of a personal nature, of the example that makes sense to you?
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S3: Ya, I never forget it. Like when he said that thing, though O ja then | know the difference
between them. (They all started laughing very heartily.

P 1l: fousgroup.docx1:46 [S3: Well maybe, Like some exam..] (272:273) (Super)
Codes: [higher order testing - Families (4): Artefacts, exam focus, Leadership influence, Teacher
influence] [Mathematics teacher quality - Families (3): exam focus, innovation, Leadership
influence]

S3: Well maybe, Like some examples in the Ap where Ms Cooper was telling us about this 1 +
102 = 10%. When 1 goes to 10 on the side, it becomes sexy. (he laughed quite heartily about this
comment he made). | knew ok, I will never forget this one. Those are the examples, that I love.
(one of the students made a comment which made them all laugh almost uncontrollably).

S3: (hear what was said,) No, NO.

P 1: fousgroup.docx1:47 [S11: The things that we are mo..] (280:280) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
[higher order testing - Families (4): Artefacts, exam focus, Leadership influence, Teacher
influence]

S11: The things that we are more interested in. That is why we are like. When MR XXX
teachers, he almost want each one to be with a textbook, But the, when we write the test, the
things which are in the test, those are the things which are in the textbook. What it does, he
expose us to other textbooks and other things. Most of the things we do are in the book, but they
are the examples to him. When we come to tests, we do something different.

P 1l: fousgroup.docx1:48 [S10: It is not something who i..] (293:297) (Super)

Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S10: It is not something who is in our class, but somebody who is visiting us, Liezle Mapay.
Also another guy who is doing mathematics grade (degree). If you do well in Mathematics you
get respect, because to people it is a challenge. It is more like reward, you get respect.

R: Is that happening in the school or just outside?

S10: In school.

R: So the respect lies with you and among your friends?
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S10: Yes.

P 1l: fousgroup.docx1:49 [R: You have a prizegiving at t..] (301:306) (Super)

Codes: [innovations in school - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

R: You have a prizegiving at the end of the year?

S3: Every term.

R: Every term, you have a prizegiving? A termly prizegiving. That is more than what most
schools do. Thatis a lot, jo. (they all seem to be likeing the researcher’s acknowledgement of
the prizegiving). So when is the next prizegiving?

S3: There is a mid term and a term.

R: So that is two a term? So you have eight prizegivings a year?

S3 (Shouts louder than everybody else): seven.

P1: fousgroup.docx1:50 [S3: The thing is I don’t limit..] (310:312) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence] [Imprtance of testing - Families (3): exam focus, Leadership influence,
Teacher influence]

S3: The thing is I don’t limit myself.

R: Don’t limit yourself. In other words you don’t look at marks? In an exam you have three
hours.

S3: No I don’t. I just work out the problem. Onetime. If it is not on my side it is not on my side. |
have like this ego. I don’t like giving up. You see that problem when we were in that bus. I felt
like giving up, but then I thought, this thing does not talk. It won’t defeat me. Someone ones
proved it, so | am also good enough. That ego helps me a lot.

P1: fousgroup.docx1:51 [R: Don’t it put you off thats..] (313:316) (Super)

Codes: [beyond school mission - Families (4): Artefacts, innovation, Leadership influence,
Teacher influence] [Imprtance of testing - Families (3): exam focus, Leadership influence,
Teacher influence]

R: Don’t it put you off that somebody already solved it?

S3: Yes.
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R: It’s not like I am making a contribution, beasue the answer is there in the book.

S3: (All of them laughging) That is why ai like to explore problems that have not been solved
yet. Like the book we’ve been reading, have a lot of those problems. Then there is this one that I
read about last week, the p vs np problem. I don’t think you may know about it, but hasn’t been
solved. And the person who get to solve it will get one million Us Dollars.

P 1: fousgroup.docx1:52 [S11: I like challenges. So Mat..] (332:332) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
S11: I like challenges. So Math is like challenging to me. So | like to do more something that is
hard to other people. I like to make it easy for me. And to overcome it and make it right. That is
about it.

P 1l: fousgroup.docx1:53 [S11: Quality Math I thingl. Le..] (334:334) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
S11: Quality Math I thingl. Learning. If your teachers have teach you not to rely on people. For
example on the if you start a chapter or so, before the teacher does. It is like you hear him for the
second time. Now it goes for you like you understand it better and better. If you learn for
yourself, you can like understand like you ca be exposed to many things.

P 1l: fousgroup.docx1:54 [S10: To me the Mathematics is ..] (336:336) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
S10: To me the Mathematics is to get to the Mathematics without struggling a lot. And I also
thing quality mathematics comes form the teacher. He is doing in his participation. It is no use
we have a good teacher and the students do not participate. And then, our Mathematics will not
be quality. I think it is between teacher and the learner. That is quality.

P 1l: fousgroup.docx1:55 [S7: Ok. I think like quality, ..] (343:343) (Super)

Codes: [quality teaching practice - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S7: Ok. 1think like quality, Mathematics lies within the individual. Like Athi said, it is usless
that we have a good Maths teacher. But we do not like do something to better our mathematics.
And | know like what | get here (at my school), is like good Maths, because before | came here, |

use to go to school in (different high school), I always got like 100% and 80%. But when | first
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came here, it was hard like children to get 80% and | got code 3s at first. But then | adapted. And
then I also know it is like quality mathematics, because here learners from other schools tey also
do maths. And when I compare like there question papers and what we got here for our tests, it’s
different. What they do in their tests is what we do in class works

P 1: fousgroup.docx1:56 [S3: Athenkosi said it all. Lik..] (350:352) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
S3: Athenkosi said it all. Like we need like for Maths both contributions from both the teacher
and students. And | know what S7 said, because the same thing that happened to her, happened
to me. In my previous high school.

R:Which year did you come to this school?

S3: Last year. In my pevious school I got 95%. Then the first year when I got here I got 355 for
Maths. And I felt like crying. I though you drank like Tequila’s here. The first term I got 37%.
Then I knew that this is unlike me. I have to push hard. And my teacher, taught us well. And I
contributed a lot. And then I got like high marks. I improved a lot. And then, | knew ja, this is
quality Maths. | contributed a lot, and quality Maths has to have that need for the students, to
contribute too. Not just to become lazy and get good marks. Because at my previous school | did
not work very hard, ..

P 1l: fousgroup.docx1:57 [S2: Qulaity maths for me is be..] (358:358) (Super)

Codes: [quality teaching practice - Families (4): exam focus, innovation, Leadership influence,
Teacher influence]

S2: Qulaity maths for me is being responsible in everything I do. Like if I don’t understand,
something, then | must not just st there. | must go and foind help like to my fellow classmates,

or teachers. And to be determined and focused. And tat is what | think is quality Maths.

P 1. fousgroup.docx1:58 [R: Now | want to ask you, what..] (361:362) (Super)

Codes: [artefacts - Families (4): Artefacts, innovation, Leadership influence, Teacher influence]
R: Now | want to ask you, what about the school brings about that focus? There must be
attributes, or something? That you can say, we are focused, because ...

S2: Like here in the school the teachers are the one. The teachers are the ones who play an

important role. The teachers are the one who motivates us. Yes they support us.
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P1: fousgroup.docx1:59 [S1: For me, quality Maths mean..] (364:364) (Super)
Codes: [quality learning - Families (4): Artefacts, innovation, Leadership influence, Teacher
influence]

S1: For me, quality Maths mean working hard. You see if you are given a problem here in
school, and when a teacher teaches in the classroom, I listened very hard so that | can go home
knowing what to do. And when | get home, | struggle and work hard. Because | know when |
was at school, | knew this. So, ja.

P 1l: fousgroup.docx1:60 [S7: | was going to add one tha..] (368:368) (Super)

Codes: [test students on intake - Families (3): Artefacts, exam focus, innovation]

S7: 1 was going to add one that S1 said. Like what makes us to be focused here. I think it is
because like all the people that have the same mindset. We are here for the same reason. People
who are here, they are determined, to like achieve. Because we are from the poor back grounds.
Like most of us here. So we have like that drive, the same drive. We are doing what we doing
here for the same reason. And also like the teachers are from the same back grounds. So they

understand like what we are going through. They are very inspiring and motivating. That is it.
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Appendix 12: Atlasti7 teacher semi-structured interview data slices

Codes-quotations list

Code-Filter: All

HU: teacher semi-structured interviews
File:  [C:\Users\rfortune\Documents\teacher semi-structured interviews.hpr7]
Edited by: Super

Date/Time:  2014-10-19 21:48:19

Code: beyond school mission {7-0}

P 1: Teacher 1 interview.docx - 1:4 [A: Ja, the thing about it. The..] (26:26) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: Ja, the thing about it. The problem | foresee, with CAPs, same with OBE, We are not actually
preparing our kids for real life out-there.

P 1: Teacher 1 interview.docx - 1:5 [e go percentage wise, to matri..] (26:26) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: e go percentage wise, to matric. | have been teaching Maths now for 23 year now. And |
always found that the percentage of learners , who after matric, really, really, go out there, and
the go to University and they study, in the line of Mathematics, is minimal. | would say it is less
than 6%.

P 1: Teacher 1 interview.docx - 1:6 [A: Ja there's different reason..] (28:28) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: Ja there's different reasons we have that why we have a small percentage of learners going to

university and n n the basic thing is in our communities our society out there. There's learners
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with potential, lots of them. They don't have the the funding or the ability the funding in a sense,
more the funding to study at tertiary level. Uhm yes we might argue that there's bursaries availa
P 1: Teacher 1 interview.docx - 1:16 [nd you can’t do that very effe..] (48:48) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [quality teaching - Family: Teacher influence]

A: nd you can’t do that very effectively in a in a group, class group, etc, but if you meet them on
a more one-to-one basis, that would be number 1, if you could tell them that you are prepared to
sit with them during interval, what you actually tell them is that i am prepared to sacrifice my
interval for you.

P 1: Teacher 1 interview.docx - 1:28 [And if you go to meetings the ..] (69:69) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [exam focus - Families (2): Artefacts, Teacher influence]

And if you go to meetings the advisor will tell you, .. No, that’s for the top top echelon. The top
group, those learners really wishing to go into CA, forensic science and those and that, and some
teachers they look at it and say | got no CAs at my school, I’ve got no potential doctors at my
school and therefore, am | wasting my time going the extra-mile and doing that. And some
people are also of the notion that the top learmner, he will sort out that himself. He’1l deal with
that.

P 1: Teacher 1 interview.docx - 1:30 [When we get to that modeling q..] (69:69) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

When we get to that modeling question he simply, turn the page and say and pass on.

P 1: Teacher 1 interview.docx - 1:42 [A: Again that s when society i..] (97:97) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: Again that s when society impacts. I don’t know if he studies because he comes from a no-

father and a single mother, ... the last time I heard because | spoke to his sister, he left for the
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army. He joined the army because that was the only way he could be assisted with his studies.

HE wanted to go into astronomy. He wanted to go to Stellenbosch University of the course.

Code: exam focus {10-0}

P 1: Teacher 1 interview.docx - 1:1 [I did it wth the training uhm ..] (6:6) (Super)

Codes: [exam focus - Families (2): Artefacts, Teacher influence] [importance of testing -
Families (2): Artefacts, Teacher influence]

| did it wth the training uhm what we need from principals is to communicate wth the
departement. to give us clear assessments. It is all about assessments.

P 1: Teacher 1 interview.docx - 1:2 [A: You know the concern of any..] (22:22) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [importance of testing -
Families (2): Artefacts, Teacher influence]

A: You know the concern of any teacher when it comes to ANAS and systemic tests. | mean we
don't have any insight into what will happen with the systemics. Now sometimes if you not
certain as to how the departement set up the exam and how they set up the testing etc, and and
basically working in the dark, in a sense., | might teach number patterns and | might think of and
research and find questions that's innovative etc, and now you spend lots and lots of time, and
thinking that they might give you this type of question, now you get to the systemic tests, and
now you find that it is not actualy being tested. It was not tested. And you might have
concentrated and put all your weighting on taat type of question. And at the end of the day that is
what will measure you as a successful teacher.

P 1: Teacher 1 interview.docx - 1:3 [And again the TOT — “the time ..] (22:22) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence]

And again the TOT — “the time on task™ for the kids, I feel that yes, we need to upskill them in a
sense - the learners, but upskill them also prepare them effectively for the exam. Not our
internal exam only, but for external examinations.

P 1: Teacher 1 interview.docx - 1:22 [A: Yes, English or even in the..] (63:63) (Super)

Codes: [exam focus - Families (2): Artefacts, Teacher influence]
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A: Yes, English or even in their own slang. | always motivate them. Uh, l;earners. If | teach
something | have to teach it according to the lingui frame of the textbook. Or the lingua frank of
the examination. | am very specific about that. | will always spell out to them that this question
will be tested in the following way. The following manner. They must get used to the wording of
certain questions,

P 1: Teacher 1 interview.docx - 1:27 [A: You see Mr Fortune, many ... ..] (69:69) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [Innovation - Family: Beyond
school Mission]

A: You see Mr Fortune, many ... [ know a lot of Maths teachers, etc. And many is of the notion
that they will rather concentrate, on those sure questions, that will take the learner over like 60%
and 50%. That sure questions where only algorithms are involve. Where they know thyere is an
equoation there is a calculator and there is a solution. Those questions. Questions that’s easy to
spot and easy to practice, etc. And somehow the education department when they set up
questions, they give us the weighting the weighting questions, they tell us clearly as maths
teachers, listen here, its only about 15 Marks in the final examination, its only about 7,5% of
your examination, etc.

P 1: Teacher 1 interview.docx - 1:28 [And if you go to meetings the ..] (69:69) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [exam focus - Families (2): Artefacts, Teacher influence]

And if you go to meetings the advisor will tell you, .. No, that’s for the top top echelon. The top
group, those learners really wishing to go into CA, forensic science and those and that, and some
teachers they look at it and say | got no CAs at my school, I’ve got no potential doctors at my
school and therefore, am | wasting my time going the extra-mile and doing that. And some
people are also of the notion that the top learmner, he will sort out that himself. He’ll deal with
that.

P 1: Teacher 1 interview.docx - 1:29 [But he would spend the time. H..] (69:69) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [Innovation - Family: Beyond

school Mission] [quality learning - Families (2): Innovations, Leadership role]
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But he would spend the time. He would be independent, sit down and he would come back to
you , also to work with you through the questions, etc. But even also from the learners side this
idea that, and sometimes it also comes from the teachers, and sometimes it cmes also from their
reading also , that the higher order questions is not for them. They not, they not expected to
know that question. That is for the A student, that is for the A plus student

P 1: Teacher 1 interview.docx - 1:32 [A: Uhm, the first thing I alwa..] (77:77) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence]

A: Uhm, the first thing | always tell the learners is that in most cases, when they are tested, they
are tested, in the examinations, that is the assessments, it is formal, and there is a mark allocation
to that. Now the mark allocatioin is critical, very critical. Becasuue the mark allocation is your
first gauge.

P 1: Teacher 1 interview.docx - 1:33 [Because they fail to start wit..] (77:77) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence]

Because they fail to start with the very simple thing, the aspect of solving the problem. Look at
the mark allocation, Look at what it is they really want from me? Uh, a two marker will not send
you on a path where you will have to spend fifteen minutes on it. I always tell them that.

P 1: Teacher 1 interview.docx - 1:34 [So that they can score that My..] (77:77) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [problem solving skills -
Families (3): Beyond school Mission, Innovations, Teacher influence]

So that they can score that My advice to them is one mark per minute. One Mark per minute.
When you do a question — check your marks. That is what | sell to them. One Mark per minute.
So when they write their final examination, out of 150 Marks, it is a three hour paper, and three
times 60 is 180. So if you follow that pace of 1 mark per minute, you end up saving yourself, 30
minutes at the end. Because if you just try to do your paper in 150 minutes, you have 180
minutes to do the paper. Now that extra 30 minutes, is part of strategy, now you go back to that
question, so then you change your path. So if 20 minutes part of 30 minutes part or 50 minutes
part, took you knowwhere, scratch it out and start over again. That is one one ... sometimes you

also find ... I experienced once when I tutored a new group, no it was an organisaton here in
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Wynberg, And we had learners from all over. And I could see, ... the learners gave me a

question, ... because obviously you come, you start afresh,

Code: higher order questions {1-0}

P 1: Teacher 1 interview.docx - 1:45 [If you deal with depth and con..] (100:100) (Super)
Codes: [higher order questions - Families (4): Artefacts, Beyond school Mission, Innovations,
Teacher influence] [problem solving skills - Families (3): Beyond school Mission, Innovations,
Teacher influence]

If you deal with depth and connect that to our problem solving, you know our higher order,
questions that (School X and School Y) is speaking about, they know the notion of higher order

questioning.

Code: importance of testing {2-0}

P 1: Teacher 1 interview.docx - 1:1 [l did it wth the training uhm ..] (6:6) (Super)

Codes: [exam focus - Families (2): Artefacts, Teacher influence] [importance of testing -
Families (2): Artefacts, Teacher influence]

| did it wth the training uhm what we need from principals is to communicate wth the
departement. to give us clear assessments. It is all about assessments.

P 1: Teacher 1 interview.docx - 1:2 [A: You know the concern of any..] (22:22) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [importance of testing -
Families (2): Artefacts, Teacher influence]

A: You know the concern of any teacher when it comes to ANAS and systemic tests. | mean we
don't have any insight into what will happen with the systemics. Now sometimes if you not
certain as to how the departement set up the exam and how they set up the testing etc, and and
basically working in the dark, in a sense., I might teach number patterns and | might think of and
research and find questions that's innovative etc, and now you spend lots and lots of time, and
thinking that they might give you this type of question, now you get to the systemic tests, and

now you find that it is not actualy being tested. It was not tested. And you might have
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concentrated and put all your weighting on taat type of question. And at the end of the day that is

what will measure you as a successful teacher.

Code: Innovation {9-0}

P 1: Teacher 1 interview.docx - 1:12 [At the moment when you stand o0..] (40:40) (Super)
Codes: [Innovation - Family: Beyond school Mission] [quality learning - Families (2):
Innovations, Leadership role]

At the moment when you stand on this side and you look at Maths, as a difficult subject, you
only will see that barrier, but if strart to climb slowly and slowly, you will fall at times and you
climb again to tyhe top, you will see the fish on the othyer side. But those of them, those
learners who decide, no no, it is difficult for me, I won’t go this barrier will be forever on this
side will not see what is on the other side. You have to use some sort of psychology in a sense.
Some sort of life lesson for them

P 1: Teacher 1 interview.docx - 1:13 [Sometimes you have to move awa..] (40:40) (Super)
Codes: [Innovation - Family: Beyond school Mission] [quality teaching - Family: Teacher
influence]

Sometimes you have to move away and say, ok, lets look at life outside. Lets speak about
examples of other learners like yourself, in more trying surcumstances who make it, who made it
. This is one thing, you have to connect life to ... | believe that Maths is not, ... yes it is a science,
but it is a life science also. It is clearly connected to life. And you need to show the learners
that.

P 1: Teacher 1 interview.docx - 1:17 [what i found at that point whe..] (48:48) (Super)
Codes: [Innovation - Family: Beyond school Mission]

what i found at that point when you are alone with them, then you can enhance them, .. further
exercises. They’lle do it gladly. Theyll really do it gladly.

P 1: Teacher 1 interview.docx - 1:19 [What | am saying, as a teacher..] (57:57) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):

Innovations, Teacher influence]
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What | am saying, as a teacher | would pre-select. Some learners have the knowledge of the
content. But they don’t have the capacity to carry it over to others.

P 1: Teacher 1 interview.docx - 1:20 [ot all learners lean themselve..] (57:57) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):
Innovations, Teacher influence]

not all learners lean themselves towards, teaching others. Some of them have depending on their
personality, and as teachers you need to discern, | know we made a mistake with one learner, |
forgot his name, but he was a total, he was a loner, he would present the work, he would do the
work on paper. But ask him to explain it to someone else, how he arrived at a certain answer, he
could not do that. As teachers we need to select and say, ... Even sometimes you have an
average learner who scores on average 48%, 42% but he is the most excellent motivator most
excellent teacher of certain topics.

P 1: Teacher 1 interview.docx - 1:21 [A: With learners assisting one..] (61:61) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):
Innovations, Teacher influence]

A: With learners assisting one another? [Q: learners assisting one another, assisting and a sense
of development of learners who does that assisting] with Khanyo Bavuma, he was a top learner
in a group, Or I would rather say the hardest worker in a group, and because he is the hardest
worker he attains certain marks etc And | noticed something very interesting, | think we were
busy with Calculus at the time, calculus tend to be a subject where you get a few who you carry
forward, but then you have a tail of learners who are totally lost in Calculaus, And they tyend to
drag behind, I know there was one lesson where | had to stop the lesson, and reteach certain
topics, to individuals etc. And at that point Khanya went forward and he explained to thelearners
in their own Lnaguage, Xhosa. Because he saw the gap being created of some learners who
understand the work and some learners totally totally lost. And he went he went even the bell
rang and it was interval, and he was directing them in xhosa there. | could understand because he
was writing the notes down, And, he would basically transcribed what | told them in class and
explain it in xhosa, | could see even the slowest learners, the learners who did not understand

initially they started to smile, they started to understand. So there was another vantage point over
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there, that I picked up. Sometimes it might not be the topic per sa, but the language of
instruction. Sometimes I find that Calculus, if you can get. [ mean it wasn’t done ... it was done
voluntary in his case. I didn’t ask him. I did not direct him. I just saw. [ Q: so he just realized
that there was a need. ] Ja, | think he identified that need. They spolke... I heard them speaking
here, they speak to one another, they speak in their own language. Isixhosa and that, ...
Somehow I picked up that the slower learners, they were struggling with a certain concept, |
think it was the tangent concept. The tangent point concept, etc. nd he started explaining it in
their own language. And then they got it. They got it and he ... then aftyer that I asked him if he
was prepared to do this withem and he said yes, ... Khanyo,

P 1: Teacher 1 interview.docx - 1:26 [And then I will always relate ..] (67:67) (Super)
Codes: [Innovation - Family: Beyond school Mission] [quality teaching - Family: Teacher
influence]

And then I will always relate it to their experience, to their domain in a sense. Because
sometimes the modeling question is not, because sometimes the modeling question is a problem
to them because, it is not written in their context, in their in their field of experience. For
example, if a learner has never been exposed to basketball for instance, and the problem deals
with basketball, then it is clearly difficult for them to model that question because there is no
inkling no idea of the sort of basketball, but if I change that same question and | change the
basketball to soccer, or to netball which is closer to home, somehow they feel more motivated to
to attempt their question like that. Or attempt at modeling

P 1: Teacher 1 interview.docx - 1:27 [A: You see Mr Fortune, many ... ..] (69:69) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [Innovation - Family: Beyond
school Mission]

A: You see Mr Fortune, many ... I know a lot of Maths teachers, etc. And many is of the notion
that they will rather concentrate, on those sure questions, that will take the learner over like 60%
and 50%. That sure questions where only algorithms are involve. Where they know thyere is an
equoation there is a calculator and there is a solution. Those questions. Questions that’s easy to
spot and easy to practice, etc. And somehow the education department when they set up

questions, they give us the weighting the weighting questions, they tell us clearly as maths
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teachers, listen here, its only about 15 Marks in the final examination, its only about 7,5% of
your examination, etc.

P 1: Teacher 1 interview.docx - 1:29 [But he would spend the time. H..] (69:69) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [Innovation - Family: Beyond
school Mission] [quality learning - Families (2): Innovations, Leadership role]

But he would spend the time. He would be independent, sit down and he would come back to
you , also to work with you through the questions, etc. But even also from the learners side this
idea that, and sometimes it also comes from the teachers, and sometimes it cmes also from their
reading also , that the higher order questions is not for them. They not, they not expected to

know that question. That is for the A student, that is for the A plus student

Code: leadership’s role {2-0}

P 1: Teacher 1 interview.docx - 1:43 [So basically management must h..] (103:103)

(Super)

Codes: [leadership's role - Family: Leadership role]

So basically management must have the structure, so we shold set-up a structure where we
identify number 1 our possible GEMs, right, yes we can go to past, report cards, primary schools
etc.

P 1: Teacher 1 interview.docx - 1:44 [And have a conversation with p..] (103:103) (Super)
Codes: [leadership's role - Family: Leadership role]

And have a conversation with primary school teachers, tey will tell you, that is a gem, that’s a

gem, that’s a gem.

Code: problem solving skills {8-0}

P 1: Teacher 1 interview.docx - 1:24 [A: Problem solving is a conten..] (67:67) (Super)
Codes: [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

A: Problem solving is a contentious issue, first of all. | found that problem solving questions and

modeling questions for that matter, ... in most cases our students can do simple algorithms, ...
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P 1: Teacher 1 interview.docx - 1:25 [I think the majority of learne..] (67:67) (Super)
Codes: [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

I think the majority of learners can be brought to that point, where they can do algorithms,
where they can work though basic algorithms showing them basic steps. That’s easy, .. When
you turn that question around and you give that same question in words, and you ask them to
model, ... our learners are very weak in that sense. The are very weak in modeling questions.

P 1: Teacher 1 interview.docx - 1:30 [When we get to that modeling q..] (69:69) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

When we get to that modeling question he simply, turn the page and say and pass on.

P 1: Teacher 1 interview.docx - 1:34 [So that they can score that My..] (77:77) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [problem solving skills -
Families (3): Beyond school Mission, Innovations, Teacher influence]

So that they can score that My advice to them is one mark per minute. One Mark per minute.
When you do a question — check your marks. That is what | sell to them. One Mark per minute.
So when they write their final examination, out of 150 Marks, it is a three hour paper, and three
times 60 is 180. So if you follow that pace of 1 mark per minute, you end up saving yourself, 30
minutes at the end. Because if you just try to do your paper in 150 minutes, you have 180
minutes to do the paper. Now that extra 30 minutes, is part of strategy, now you go back to that
question, so then you change your path. So if 20 minutes part of 30 minutes part or 50 minutes
part, took you knowwhere, scratch it out and start over again. That is one one ... sometimes you
also find ... I experienced once when I tutored a new group, no it was an organisaton here in
Wynberg, And we had learners from all over. And | could see, ... the learners gave me a
question, ... because obviously you come, you start afresh,

P 1: Teacher 1 interview.docx - 1:35 [A: Or a question like that que..] (79:79) (Super)
Codes: [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher

influence]
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A: Or a question like that question: they say ok, three variables, a is equal to this and b is equal
to this. Expeially in trigonometry, now find the solution etc. And I also teach learners that
follow through, there is always a measure of any question like that it actually say you, say they
give you a follow up questions, you miht not get the first answer, But in the second follow up
question they might say, if the x is equal to a certain value, and y is equal to a certain value, the
thing you did not prove you can apply now. You can actually apply, etc.

P 1: Teacher 1 interview.docx - 1:36 [A: Baiscally | sold he idea of..] (81:81) (Super)
Codes: [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

A: Baiscally I sold he idea of algorithms, and problem solving, | basically see Math as in the past
we did not get those opportunities, or they come from backgrounds, where, parents did not get
those opportunities,

P 1: Teacher 1 interview.docx - 1:39 [A: Remember we have ... The poin..] (88:88)
(Super)

Codes: [problem solving skills - Families (3): Beyond school Mission, Innovations, Teacher
influence]

A: Remember we have ... The point that I would like to make is that uh we have a learner that
... we taught the linear pattern, where there was a first difference between, consecutive terms,
and the quadratic pattern, where there was a second difference between terms etc. that learner
came back and somehow and the other, I said that there is a pattern even in the sense that what
we are saying now by definition, first difference second difference, The learner went as far as
fifth difference between ... and he actually bought himself a hardcover book, and after a month
he came back and said sir, | sat with this now and | got stuck, man. What happens if there is a
third difference what kind of pattern do you get?

P 1: Teacher 1 interview.docx - 1:45 [If you deal with depth and con..] (100:100) (Super)
Codes: [higher order questions - Families (4): Artefacts, Beyond school Mission, Innovations,
Teacher influence] [problem solving skills - Families (3): Beyond school Mission, Innovations,

Teacher influence]
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If you deal with depth and connect that to our problem solving, you know our higher order,
questions that (School X and School Y) is speaking about, they know the notion of higher order

questioning.

Code: quality learning {2-0}

P 1: Teacher 1 interview.docx - 1:12 [At the moment when you stand o..] (40:40) (Super)
Codes: [Innovation - Family: Beyond school Mission] [quality learning - Families (2):
Innovations, Leadership role]

At the moment when you stand on this side and you look at Maths, as a difficult subject, you
only will see that barrier, but if strart to climb slowly and slowly, you will fall at times and you
climb again to tyhe top, you will see the fish on the othyer side. But those of them, those
learners who decide, no no, it is difficult for me, I won’t go this barrier will be forever on this
side will not see what is on the other side. You have to use some sort of psychology in a sense.
Some sort of life lesson for them

P 1: Teacher 1 interview.docx - 1:29 [But he would spend the time. H..] (69:69) (Super)
Codes: [exam focus - Families (2): Artefacts, Teacher influence] [Innovation - Family: Beyond
school Mission] [quality learning - Families (2): Innovations, Leadership role]

But he would spend the time. He would be independent, sit down and he would come back to
you , also to work with you through the questions, etc. But even also from the learners side this
idea that, and sometimes it also comes from the teachers, and sometimes it cmes also from their
reading also , that the higher order questions is not for them. They not, they not expected to

know that question. That is for the A student, that is for the A plus student

Code: quality teaching {15-0}

P 1: Teacher 1 interview.docx - 1:7 [A: Outstanding good quality st..] (30:30) (Super)
Codes: [quality teaching - Family: Teacher influence]

A: Outstanding good quality students ja whereas we could have diverted those learners to normal
vocational things like things that are lacking here. Many of our learners.....Normal welding, uhm

artisanship.....that that should come back honestly. Then our learners will go back into Maths if
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they know that if [ can (21:18) say I have my grade 12, I know I can’t afford University, right.
Even if | get a bursary, the travelling the food the lodging and all that ...

P 1: Teacher 1 interview.docx - 1:8 [A: A high quality learner, I c..] (38:38) (Super)
Codes: [quality teaching - Family: Teacher influence]

A: A high quality learner, I can name, examples, basically as a teacher itr will fit in my hands
(lifting up his ten fingers). It is a minority of learners basically. The one work is independence.
It is an independent learner. It is a lerarner that knows there is a future after the matric point.
They know it. And they also know that the subject that they are studying, Maths, as a subject is a
key to their further future after matric. They know it.

P 1: Teacher 1 interview.docx - 1:9 [uality learners i would say, t..] (38:38) (Super)
Codes: [quality teaching - Family: Teacher influence]

quality learners i would say, they know that yes, reality is they don’t have the funding for
University, but they know that because Maths is, the key, they define Maths as the key, they
become independent. They work hard at Mathematics, etc. Knowing that that key will give
them a bursary.

P 1: Teacher 1 interview.docx - 1:10 [They have a clear view on the ..] (38:38) (Super)
Codes: [quality teaching - Family: Teacher influence]

They have a clear view on the future. You do get some learners, you can speak to them, you can
remind them, etc. But sometimes they are immature, They don’t see beyond the matric. I find
learners with potential, but they don’t have that vision as to see what goes on after matric. Or
they come up with soem sort of a barier and they put the barier in front of them . Where they
themselves state because they do not have, money,

P 1: Teacher 1 interview.docx - 1:11 [: The maths, the maths teacher..] (40:40) (Super)
Codes: [quality teaching - Family: Teacher influence]

The maths, the maths teacher if he really wants to take his learner a bit further, number 1 he
needs to challenge those learners, uhm, instead of just teaching the curriculum, he must always
remind his learners that there is a journey after school.

P 1: Teacher 1 interview.docx - 1:13 [Sometimes you have to move awa..] (40:40) (Super)
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Codes: [Innovation - Family: Beyond school Mission] [quality teaching - Family: Teacher
influence]
Sometimes you have to move away and say, ok, lets look at life outside. Lets speak about
examples of other learners like yourself, in more trying surcumstances who make it, who made
it. This is one thing, you have to connect life to ... | believe that Maths is not, ... yes itis a
science, but it is a life science also. It is clearly connected to life. And you need to show the
learners that.
P 1: Teacher 1 interview.docx - 1:14 [A: There is certain topics in ..] (44:44) (Super)
Codes: [quality teaching - Family: Teacher influence]
A: There is certain topics in Maths, that lend itself to using life examples. Like financial
Mathematics, Instead of speaking about, uhm, speaking about, questions in the textbook, you
take it to their surroundings, you take it to their surrounds and talk about interest and how it
triples communities, speaking about interest ... the lone sharks, etc. That is the time you can,
connect to them and when you can show them i understand what you are going through, in your
communities.
P 1: Teacher 1 interview.docx - 1:15 [The child must feel, taht is t..] (48:48) (Super)
Codes: [quality teaching - Family: Teacher influence]

The child must feel, taht is the one thing tht i want to impart, feel taht the teacher is genuinely,
genuinely, interested in their well-being. And really interested in their success.
P 1: Teacher 1 interview.docx - 1:16 [nd you can’t do that very effe..] (48:48) (Super)
Codes: [beyond school mission - Families (3): Beyond school Mission, Innovations, Leadership
role] [quality teaching - Family: Teacher influence]
and you can’t do that very effectively in a in a group, class group, etc, but if you meet them on a
more one-to-one basis, that would be number 1, if you could tell them that you are prepared to sit
with them during interval, what you actually tell them is that i am prepared to sacrifice my
interval for you.
P 1: Teacher 1 interview.docx - 1:26 [And then I will always relate ..] (67:67) (Super)
Codes: [Innovation - Family: Beyond school Mission] [quality teaching - Family: Teacher

influence]
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And then I will always relate it to their experience, to their domain in a sense. Because
sometimes the modeling question is not, because sometimes the modeling question is a problem
to them because, it is not written in their context, in their in their field of experience. For
example, if a learner has never been exposed to basketball for instance, and the problem deals
with basketball, then it is clearly difficult for them to model that question because there is no
inkling no idea of the sort of basketball, but if I change that same question and | change the
basketball to soccer, or to netball which is closer to home, somehow they feel more motivated to
to attempt their question like that. Or attempt at modeling

P 1: Teacher 1 interview.docx - 1:31 [The first thing that you need ..] (75:75) (Super)
Codes: [quality teaching - Family: Teacher influence]

The first thing that you need to make very clear to the learner is that as a teacher you must be
open to learning from their side. And I always tell them that. | learn, more from you than you
learn from me. And you have to show your humanist to them. Becaue in teaching you can’t be
rigid to make sense. You can’t be rigid. You have to basically tell them, .. show them that if you
sould make a mistake as a teacher, you must be strong enough as a teacher and say, sorry guys
lets work it again, and it is also part of their learning.

P 1: Teacher 1 interview.docx - 1:37 [he sold to me was the fact tha..] (81:81) (Super)
Codes: [quality teaching - Family: Teacher influence]

he sold to me was the fact that, if yu are gonna be good at Math, if you gonna be good at
something, you must persist. | will always remember the analogy, | did not understand it at the
time. As to what he did. Obviously I am not going into his history of why he became what he
was, Today | understand.

P 1: Teacher 1 interview.docx - 1:38 [A: Baiscally | sold he idea of..] (81:81) (Super)
Codes: [quality teaching - Family: Teacher influence]

A: Baiscally I sold he idea of algorithms, and problem solving, | basically see Math as in the past
we did not get those opportunities, or they come from backgrounds, where, parents did not get
those opportunities,

P 1: Teacher 1 interview.docx - 1:40 [A: But as a teacher you have t..] (90:90) (Super)

Codes: [quality teaching - Family: Teacher influence]



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
176

A: But as a teacher you have to initiate that ... Even if you ... he got to a point where there was
no solution. NO solution, from his side. Now there is a kid who did something. When a kid
stands up, he publicizes and it is easy to get a verbal publication.

P 1: Teacher 1 interview.docx - 1:41 [A: High school teachers ja. Yo..] (93:94) (Super)
Codes: [quality teaching - Family: Teacher influence]

A: High school teachers ja. You see what I did was to check it out with my subjects advisor, at
the time. What | did was | had to give that learner the commitment and say, ok lets sit here
during interval, and lets work through your, ... I spent some time with him, just to give some
acknowledgements. That | appreciate what you were doing. He could not get to specific
formulae.

Q: But the publication of it, you took it to the subject advisor ?

Code: students become teachers {5-0}

P 1: Teacher 1 interview.docx - 1:18 [A: ja, the helping we refer to..] (57:57) (Super)
Codes: [students become teachers - Families (2): Innovations, Teacher influence]

A: ja, the helping we refer to it as peer teaching in a sense. Ja peer teaching, it is an excellent
[some kids are quite natural in it.] ja, natural in it. It is an excellent resource tool for teachers.
But they need to use it effectively

P 1: Teacher 1 interview.docx - 1:19 [What | am saying, as a teacher..] (57:57) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):
Innovations, Teacher influence]

What | am saying, as a teacher | would pre-select. Some learners have the knowledge of the
content. But they don’t have the capacity to carry it over to others.

P 1: Teacher 1 interview.docx - 1:20 [ot all learners lean themselve..] (57:57) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):
Innovations, Teacher influence]

not all learners lean themselves towards, teaching others. Some of them have depending on their
personality, and as teachers you need to discern, | know we made a mistake with one learner, |

forgot his name, but he was a total, he was a loner, he would present the work, he would do the



LEADERSHIP INFLUENCE ON QUALITY OF MATHEMATICS
177

work on paper. But ask him to explain it to someone else, how he arrived at a certain answer, he
could not do that. As teachers we need to select and say, ... Even sometimes you have an
average learner who scores on average 48%, 42% but he is the most excellent motivator most
excellent teacher of certain topics.

P 1: Teacher 1 interview.docx - 1:21 [A: With learners assisting one..] (61:61) (Super)
Codes: [Innovation - Family: Beyond school Mission] [students become teachers - Families (2):
Innovations, Teacher influence]

A: With learners assisting one another? [Q: learners assisting one another, assisting and a sense
of development of learners who does that assisting] with Khanyo Bavuma, he was a top learner
in a group, Or I would rather say the hardest worker in a group, and because he is the hardest
worker he attains certain marks etc And | noticed something very interesting, I think we were
busy with Calculus at the time, calculus tend to be a subject where you get a few who you carry
forward, but then you have a tail of learners who are totally lost in Calculaus, And they tyend to
drag behind, I know there was one lesson where | had to stop the lesson, and reteach certain
topics, to individuals etc. And at that point Khanya went forward and he explained to thelearners
in their own Lnaguage, Xhosa. Because he saw the gap being created of some learners who
understand the work and some learners totally totally lost. And he went he went even the bell
rang and it was interval, and he was directing them in xhosa there. | could understand because he
was writing the notes down, And, he would basically transcribed what | told them in class and
explain it in xhosa, | could see even the slowest learners, the learners who did not understand
initially they started to smile, they started to understand. So there was another vantage point over
there, that | picked up. Sometimes it might not be the topic per sa, but the language of
instruction. Sometimes | find that Calculus, if you can get. | mean it wasn’t done ... it was done
voluntary in his case. | didn’t ask him. I did not direct him. | just saw. [ Q: so he just realized
that there was a need. ] Ja, I think he identified that need. They spolke... I heard them speaking
here, they speak to one another, they speak in their own language. Isixhosa and that, ...
Somehow | picked up that the slower learners, they were struggling with a certain concept, |

think it was the tangent concept. The tangent point concept, etc. nd he started explaining it in
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their own language. And then they got it. They got it and he ... then aftyer that | asked him if he
was prepared to do this withem and he said yes, ... Khanyo,

P 1: Teacher 1 interview.docx - 1:23 [l out to them that this questi..] (63:63) (Super)
Codes: [students become teachers - Families (2): Innovations, Teacher influence]

| out to them that this question will be tested in the following way. The following manner. They
must get used to the wording of certain questions, That is my tale on things and that. But then the
understanding of it can also be brought about to their own language, sometimes | will motivate
them, go to that person. Go to .. or Shuab, | will always connect him to Sherwin. Because
although I can explain to Sherwin in textbook language, Sherwin, might explain to them in their
slang. The language that they speak outside. SOmetiomes mixed Afrikaans and Mixed English,
etc. And I find that certain times you have to drop to that level, where they can get it better.
Unfortunate;ly I can’t I can’t do that and speak like they would speak. You see, but they find it

more comfortable to speak in that sort of language to bring things across to each other.

Code: test students on intake {4-0}

P 1: Teacher 1 interview.docx - 1:46 [hey know that eventually it pr..] (100:100) (Super)
Codes: [test students on intake - Families (3): Beyond school Mission, Innovations, Leadership
role]

they know that eventually it produces a better student. But now, what they are not saying is that,
they have a pre-selection. They have a gate that preselect the learner. On the grounds of their
abilities. So they can expose their learners to higher order questioning etx. Where-as other
schools, the majority of the schools, in the Western Cape do not have the luxioury of preselecting
learners. | have been involve with the pre-selcting of learners, for four years at Spine, and where
we came up with a gate. We set out and we had our own gate in grade 8, ... and we set up a test,
| set it up personally.

P 1: Teacher 1 interview.docx - 1:47 [It was multiple choice etc. An..] (100:100) (Super)
Codes: [test students on intake - Families (3): Beyond school Mission, Innovations, Leadership

role]
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It was multiple choice etc. And we could clearly gauge from there. It gives you a lot. Because
we had leaners from all over the Western Cape, to that selection test. We had at times, last year
we had about 800 learners, and within four years we had 1500 learners. Because the parents also
bought into the idea. | want to send my child to a school, where there is a clear gauge as to depth
of understanding. Not the amount of work that they cover, but the depth of real understanding.
Of mathematics understanding. And clear buy in from the parents’ side. And also for teachers,
for schools, etc, then for that few years, And then | knew what (School X and School Y) and
those places (historically high performing schools in Mathematics) was about, you see. You can
actually see the distinction, the clear difference between, what certain “good school” are doing
and what the schools, the schools that’s left behind, what they are forced to do...

P 1: Teacher 1 interview.docx - 1:48 [A: Ja, Ja. In the so-calle nor..] (103:103) (Super)
Codes: [test students on intake - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: Ja, Ja. In the so-called normal set-up, | am not referring to the pre-selection schools, where
they can engineer or someone is guaranteed, ... Some schools can guaranteed that your child will
get a 60% or a 80% in the school. Guaranteed provided you pay me this amount extra, of fees
etc. If you go to our normal schools, which is the majority of learners, yes we will have
percentage of GEMs in them also, and some learners don’t know that they are Gems. So we
have a percentage of natural thinkers out there, but they need to be idfentified, they need to be
told. They need to be motivated to say that they are. You can, you see. And then we have our
learners who have the potential, but they are lazy. So basically management must have the
structure, so we shold set-up a structure where we identify number 1 our possible GEMs, right,
yes we can go to past, report cards, primary schools etc.

P 1: Teacher 1 interview.docx - 1:49 [A: No, I wouln’t say engineeri..] (104:104) (Super)
Codes: [test students on intake - Families (3): Beyond school Mission, Innovations, Leadership
role]

A: No, I wouln’t say engineering results, rather say [Q: | use that in inverted commas]. | would

rather opt for a type of soul searching in a sense. We have the majority of the group, And in
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many instances, schools are judged by their community that they serve. They are judged by the

... ja, especially by the community that they serve.
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Appendix 13: School Mathematics Strategy

Mathematics Strategy

Grade 8 — 12 Mathematics

Grade 12 external (benchmarked) Goals: The Grade 10-12 Mathematics program has the

following objective:

e Ensure Grade 12 Mathematics students all (100%) pass Mathematics at the end of 2014 —
Senior Certificate Examination.

e Ensure 80% of Mathematics students’ marks are above 50% in order for them to achieve
bachelor passes and also qualify to go to the Universities of their choice.

e The average, pass mark for Mathematics to be in access of 40%.

e The bottom 5 students have more than 40%.

e Grade 10 and 11 internal examinations are about increasing the number of students doing

Mathematics (not Mathematical Literacy) closer to 60%.

Grade 9 external (benchmarked) Goals: The grade 8 and 9 Mathematics program has the

following objective:

e Ensure 60% (2013 results was 48%) of Grade 9 Mathematics students pass (i.e. pass % is
50%). Mathematics in the 2014 Annual National Assessment Examination (written in
September 2014),

e Ensure 60% (2013 result was 38%) of Grade 9 Mathematics students pass Mathematics
in the 2014 Systemic test (written in October 2014).

e Ensure 100% of grade 9s are ready to take Mathematics (instead of Mathematical

literacy) as a subject at the school.

Rationale:
In order to achieve such a multi-leveled goal we decided to put together a program for 2014
that would really allow us to have multiple approaches. We also realize that it is very easy to

just fall into a remedial mind-set if you remediate the entire school. The multi-leveled
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program should allow for remediation, maintenance as well as extension. Furthermore it is
also important for us to create a level of tension within the school, a tension within the child
and a tension within the teachers to ensure they sustain the program to the end (in 2013 the
Anas written in September 2013 (results 48%) dropped by 10% in the systemic test (only
38% passed). Mathematics results in Grade 12 also dropped slightly from September to final
examination, where one would expect the students to become more focused and improve.
This strategy should definitely create a need within the children, i.e. a “tension” for success.

Challenges for grade 12s — however the same for the entire school:

e CHSA has 18/44 grade 12 students who do not have study capacity at home. A social
worker’s home visit report is available with photographic evidence to justify this statistic.

e The other 26/44 students might have an obvious study “capacity” at home, however
CHSA students tend to drop their guard and tension over weekend examination sessions,
i.e. on Mondays. This is also according to the photographs and discussions with the
school teacher and students themselves.

e Many CHSA parents have no sensitivity or experience in dealing with students doing
Mathematics where the students are required to spend some time honing some valuable
Mathematical skills, hence the facility at home might seem in order but the students are
not given a fair chance to do well and really translate what they’ve been taught at school
into something they can learn to love at home.

e The 2013 remedial program did not give children the opportunity to really get into “the
meat” of the subject. The program was run over Saturdays, when so many of our CHSA
children (especially girls) had chores, necessary casual jobs and babysitting duties to
attend to.

e Asa charity the CHSA students are not generally seeing school activity (or their
Mathematics) as a primary need. Mathematics can suffer tremendously in this

environment.

Opportunities:
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Remedial Program — Normally took place on Saturdays, because of the funding
agreement with a sponsor. Fortunately this restriction was lifted, allowing for far greater
freedom for the program to now also be operating on any day.
The extra-mural (Student Life time) period of one hour ( — three days in the week.
The additional time, i.e. approximately 5 Hours a week more than what WCED
prescribes.
Principal made a request to Master Maths who then donated 30 licenses to the value of
R90000 for the school’s use. A huge concern even with Master maths is that student
profiles were very unstable — a huge problem, which also took place in 2013.
In 2013 the school used the Siyavula (everythingmath.com) program which was really
not well supported by Siyavula themselves, as the students’ profiles on the computer

system were very unstable.

Mathematics - Learning Support Program:

Christel House program runs over four levels:

Gold (Top 16.7% % Students
=10 students)

Maths Competition - Amesa?
Master Maths.

Extention Program

Top 10 - Pull out during
Periods by Teacher Bottom
as per timetable. 10 - Class
A during SI (External Tutor)

Yellow (next Bottom 33.3%
of Class = 20 Students)

Learning Support Program

Remediation and Extension program Timetable:

1.

Period 6 and 7 — three days a week allow our students to get 6 Hours of Mathematics

remediation.
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2. Grade 12 Learning Support - Timetable
Grade 12 Remedial and Learning Support Program
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
30
minute Maths Maths Maths Maths
Maths test
Am — test (Gr 8 test (Gr test (Gr 8 test (Gr 8
(Gr8-12)
Test —12) 8-12) —-12) —-12)
Period
Period Eng Gr
Eng Gr 2 Eng Gr 2 Eng Gr 2 Eng Gr 2
1 2
Period 4 Hours
2 Consumer
Period Studies /
3 Business
Normal School Periods - Full-on Always Working
Period Studies / The
4 Eng Gr 3/ weekend
Period Prior to
5 Maths
Maths Paper 2
Maths 1/ Maths 1/
1/ Math The and
Period Math Lit 1 Math Lit
Normal Lit1/ Normal weekend Physics
6 / Eng 1/Eng
School Eng School Prior to Paper 2
Group 1 Group 1
Periods - Group 1 Periods - Maths
Full-on Maths Full-on Paper 2
Maths 1/ Maths 1/
Always 1/ Math Always and
Period Math Lit 1 Math Lit
Working Lit1/ Working Physics
7 / Eng 1/Eng
Eng Paper 2
Group 1 Group 1

Group 1
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Phys 1/ Phys 1/ Phys 1/
Student Early Early
EGD 1/ EGD 1/ EGD 1/
Life Dismissal Dismissal
Ls1 Ls1 Ls1
3. Staffing During Maths — Learning Support, Periods:
Group Description Staffing Internal / External
Red Group Students who Mr Faizel External tutor
achieved under
30% in the last
examination.
Yellow Group Students who Mr Rushdeen Internal tutor —
Achieved 31 — Singlee the teacher of the
49% in the last students.
examination.
Green Group Students who Computer Lab — Teacher ensuring
achieved 50-60 % individualized the students sit on
Gold Group Students who teaching. Master maths
achieved 61 — program
100%

4. Winter School and summer school 10 Days (9 — 13h00). This program allows the

teacher to be in contact with the students after a full-on June 2014 examination and also
ensures that the children are immediately given feedback on their Mathematics
examination. Students can almost go home and rewrite the examination again after this
week-long session.

5. Weekend Mathematics Camp. CHSA children do not optimize their weekends,

especially when they write the second paper in Mathematics (this is the most difficult

paper in Mathematics). At the stage when this paper is also written, exam fatigue steps in
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and we get an almost mediocre mark from the children. It is for this reason that we take

the children on a Camp following the following program:

Friday

The Friday Evening — Students are expected to prepare for the first 6

Questions!
Saturday
08h00 — 08h30
09h00 — 09h30
09h30 — 10h30
10h30 — 11h00
11:00 - 13h00
13h00 — 14h00
14h00-14h30
14h30 — 16h00
16h00 — 16h15
16h15 — 16h45
16h45 — 18h00
18h00-20h00

20h00 — 24h00

Sunday
07:00

08:00 - 08:30
8h30 — 10h00

11:00

Pick-up

Arrival at Chrysalis

Accommaodation

Test1l (1 & 2)

Revision and Tutoring Session 1

Lunch

Test3 (3 & 4)

Revision and Tutoring Session 3

Short Break

Test 3 (5 & 6)

Revision and Tutoring Session 3

Supper

Individual Study Session. Teacher available for
one-on-one consultation and also help students

who get stuck.

Wake-up Call!
Breakfast
Wrap-up (Question 7, 8, 9 & 10)

Students on their way home!
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13h00 — 24:00 Students are expected to now put their final
touches to their preparations.

Monday

08h00-10h30 We make the Mathematics teacher available to
meet with the mathematics students — until they
write at 11h00

11h00-14h00 Students write Mathematics paper 2.

187
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Appendix 14: Transcribed data of pilot school student focus group discussions

HU: New Hermeneutic Unit
File: No file
Edited by: Super

Date/Time: 2014-10-21 15:06:45

P 1: Discussion Group focus school.docx - 1:1 [I: So you went over the time? ..] (64:65)
(Super)
Codes:[Cultural Tension]

I: So you went over the time? So the school gave you a basic time that you needed to sit
with your Maths for at least two hours per day, and you went over the time?
P 1: Discussion Group focus school.docx - 1:2 [S4: Yes sir. You see, I wasn’t..] (59:62)
(Super)
Codes: [Centrifugal Momentum]
S4: Yes sir. You see, | wasn’t really a good Mathematics student. At all sir. Uhm, I never really
liked maths sir. | found it tough, and draining. Sir. But, once the school gave me more chance to
like do Maths, uhm, | started to enjoy it, sir.
S9: I found it tough but, its just practicing till you get it. The more | practiced the more it
becomes easy.
S2: There was a lot of times when | was frustrated, because I could not like get the solution. 1
tried like hard. I didn’t want to like put the book down, because it was challenging. And it
bothered me and | thought about it the whole time. And every time | went back to the book. |
tried, it the whole time. This was at home, because I could not ask the teachers. And I tried, tried
tried. And then something clicked and I got it. | found like a way to get to the solution. And
when | came back to school, it was right.
S5: I also want to know. Yes, sir like we want to now know how you do it. We don’t just want

to ok this some is very hard | am going to leave it for the best people. You now also want to
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know how to get there. So you try harder and harder harder and harder. If it means to go to the
back of the book. And see what the answer is, and try it for yourself, until you get to that answer.
You do it like that every time?

P 1: Discussion Group focus school.docx - 1:3 [S9: Yor it was like, countless..] (56:57)
(Super)

Codes: [Multiplier Tension]

S9: Yor it was like, countless hours of studying. 2 hours a day, was ... for me it was a lot. But I
still had to do more, I don’t think like two hours is enough. So I did more.

S5: Well, the program, (scratching her head), it really uhm, tries to like bring out the best in us.
It tries to create Maths students. Mathematicians and all things. And, we really, really, really did
not take it well at first, but now that we like getting used to it we much more happier with it.
Even though, we did not like it at all. Like as for me when I started with two hours, I really really
got tired. And I would be like, “no man, I can’t do this. I don’t want to do it anymore. But then
the next day | would do it, I would do it again and again, and again, and then | got used to it. And
now | really, .. | was happy with 50%. But now that I’ve done this Maths, I want something
more. | want something really higher than that. (I: ok, ok, ok) Ja.

P 1: Discussion Group focus school.docx - 1:4 [S3: When you start working and..] (54:54)
(Super)

Codes: [Student Pull]

S3: When you start working and you like proud to do something new, because the answers are at
the back of the book, then you like go to the answers and you say, then you like try to figure out
how did the book get to that. Then you go check everything twice. Then ok, you try multiply?
No, divide? Maybe. And then, you get your answer.

P 1: Discussion Group focus school.docx - 1:5 [S6: Mr lves (the teacher) was ..] (52:52)
(Super)

Codes: [Teacher Pull]

S6: Mr Ives (the teacher) was like writing something on the board, And I was like: “Sir why is it

like that?”” And he would tell me why it is like that. And I am like “why sir, why?” All the time.
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And he said: “Thando can you stop with your, “why””. I want something more. That, All the
time.

P 1: Discussion Group focus school.docx - 1:6 [S4: Yes sir. You see, I wasn’t..] (13:13)
(Super)

Codes: [Multiplier Tension]

S4: Yes sir. You see, | wasn’t really a good Mathematics student. At all sir. Uhm, | never really
liked maths sir. | found it tough, and draining. Sir. But, once the school, gave me more chance to
like do Maths, uhm, | started to enjoy it, sir.

P 1: Discussion Group focus school.docx - 1:7 [S3: Sir in my entire life, I’v..] (15:15)
(Super)

Codes: [Student Pull]

S3: Sir in my entire life, I’ve never, ever studied for Mathematics. Or any other subject.
Because normally | just know what to do. But now it is like, a lot of stuff that they put into your
brain, sir. Its like, ... but what .. its like (showing hand movement which indicates up), like
pushed me up, sir. Its easier to understand now.

P 1: Discussion Group focus school.docx - 1:8 [S3: When you start working and..] (17:17)
(Super)

Codes: [Multiplier Tension]

S3: When you start working and you like proud to do something new, because the answers are
at the back of the book, then you like go to the answers and you say, then you like try to figure
out how did the book get to that. Then you go check everything twice. Then ok, you try
multiply? No, divide? Maybe. And then, you get your answer.

P 1: Discussion Group focus school.docx - 1:9 [S9: | found it tough but, its..] (19:19)
(Super)

Codes: [Student Pull]

S9: | found it tough but, its just practicing till you get it. The more | practiced the more it
becomes easy.

P 1: Discussion Group focus school.docx - 1:10 [S9: Yor it was like, countless..] (21:21)

(Super)
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Codes: [Multiplier Tension]

S9: Yor it was like, countless hours of studying. 2 hours a day, was ... for me it was a lot. But |
still had to do more, | don’t think like two hours is enough. So | did more.
P 1: Discussion Group focus school.docx - 1:11 [S9: | think it was the Saturda..] (23:23)
(Super)
Codes: [Centrifugal Momentum]
S9: I think it was the Saturday (a few weeks ago) ... no it was in the week — | think it was on
Monday. So | came home and sat with my books. | did my chores but then I sat with my books
... I think it was for until about 10 O’clock. (I: So ho many hours was that?) Yor, I don’t know
but it was long. (I: You just did not put the time down?) Ok. Lets go back, where did we stop?
Mr Keeno, you muist have a story to tell as well? Is saw a level of excitement in you. Do you
want to tell your story?
P 1: Discussion Group focus school.docx - 1:12 [S2: The last month, it was ver..] (26:26)
(Super)
Codes: [Multiplier Tension]
S2: The last month, it was very difficult. At first, like when you introduced the programme we Il
took it ligtly, and I did not realize how important it was until | got close to the end when we all
started to get low marks for the morning tests, where | also got low marks. | admit I did not take
it too seriously. And then like later in the programme, | realized that it is Maths and it is
important and | pulled up my socks and I worked hard and | started to achieve high marks
P 1: Discussion Group focus school.docx - 1:13 [S1: Sir it was not very easy t..] (27:29)
(Super)
Codes: [Multiplier Tension]
S1: Sir it was not very easy to study for Maths because, you my may be going through 30
minutes, then yuou look at the time, then you say “O my gosh have I only been sitting for 30
minutes?” And then you know you still have an hour and a half to go. So at first it wasn’t easy,
but as it went on | like “O, the two hours is already over.” Then you wouldn’t believe that two
hours is already passed, like that. (I: So you got used to it, sitting like that with Mathematics?)

yes, when someone speaks Maths to you, my brain would tense up, and wouldn’t be able to
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think, but now when they say we writing a test, I say: “lets go. (I: you are accepting it?) Yes, |
do.

I: And do youfeel you are a better Maths student now, than what you used to be?

S1: Yes! Sir. | am because, | have never gotten 70 something percent for Maths. Like in all my
studying years. (I: Since you started schooling?) Yes! (Shaking her head with pride —
affirmatively).

P 1: Discussion Group focus school.docx - 1:14 [2: Sir do you want me to expla..] (33:33)
(Super)

Codes: [Cultural Tension]

S2: Sir do you want me to explain the programme, the Math programme in detail? (I: Yes? Tell
me) k the programme that our principal set up for us, was like, it first started with every morning
for a half and hour we do a test. That test was really hard, because it was like new stuff we were
exposed to. (: New types of questions?) Yes, new types of questions. More difficult, like hard.
And then later in the program, we started doing afternoon tests. And then like the principal called
some tutors, for the benefit of the students. And I think we like we did well with it. They made
us understand because, it wasn’t like a big class. It was smaller sections of children. And later in
the programme, closer to the ANAs, we did like a whole day maths. Like a full school day.
Where we like a section was taken out, a section was taken out where we had to understand each
question. And then we did a test at the end of the day. A Big test.

P 1: Discussion Group focus school.docx - 1:15 [S2: There was a lot of times w..] (35:35)
(Super)

Codes: [Multiplier Tension] [S2: There was a lot of times w..]

S2: There was a lot of times when | was frustrated, because | could not like get the solution. 1
tried like hard. 1didn’t want to like put the book down, because it was challenging. And it
bothered me and | thought about it the whole time. And every time | went back to the book. 1
tried, it the whole time. This was at home, because | could not ask the teachers. And I tried, tried
tried. And then something clicked and I got it. | found like a way to get to the solution. And

when | came back to school, it was right.
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P 1: Discussion Group focus school.docx - 1:16 [S5: | also want to know. Yes, ..] (38:38)
(Super)

Codes: [Multiplier Tension]

S5: I also want to know. Yes, sir like we want to now know how you do it. We don’t just want
to ok this some is very hard | am going to leave it for the best people. You now also want to
know how to get there. So you try harder and harder harder and harder. If it means to go to the
back of the book. And see what the answer is, and try it for yourself, until you get to that answer.
You do it like that every time. (15:35) (I: So you had an attitudinal change? Because of what
you’ve gone through. Ok)

P 1: Discussion Group focus school.docx - 1:17 [S6: I’ve actually asked myself..] (40:40)
(Super)

Codes: [Centrifugal Momentum]

S6: I’ve actually asked myself now, what are the possibilities of me now becoming a
Mathematician? And | am like, | want to become that. But no, that is too hard. But I love Maths.
To say that | love Maths and | want to become an archeologist. And | am also considering to be a
Mathematician. | love maths,

P 1: Discussion Group focus school.docx - 1:18 [S9: Firstly | hated Maths and ..] (50:50)
(Super)

Codes: [Multiplier Tension]

S9: Firstly I hated Maths and | wanted to give up. (I: You wanted to give up on Maths?) Yes. It
was just too much for me. But then now I realized that if I don’t do Maths, I can’t go to
University. I tell myself: “You gonna work hard and get your 70% for Mathematcis. And it

comes with working hard.
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Appendix 15: Transcribed data of focus school’s semi-structured interview

HU: New Hermeneutic Unit
File: No file
Edited by: Super

Date/Time:  2014-10-21 14:40:07

P 1: Semi_structured_interview_pilot_school.docx - 1:1 [A: | can also gauge that this ..]
(10:10) (Super)
Codes: [Teacher pull]
A: | can also gauge that this test, is difficult. Next time | wil make it easier. | also learn now
strategy in a sense. | learnt a lot. Because | see things in the testing. That will also lead to them
moving forward. Like the one thing that i’ve implemented, I’ve put in almost like a step, in the
test, where | can make sure that all of them, ...
P 1: Semi_structured_interview_pilot_school.docx - 1:2 [A: What | found was taht the p..]
(11:12) (Super)
Codes: [Student's Pull]

A: What | found was taht the pupils are very proud of the award .. that yellow award. the
principal .. yoh. They come in and they stand in front of me. | can see it in there face. | can see it

in there eyes. They are proud, proud, proud.

You know the nice part of this, you addressed it. The immediate feedback to studnts. They
come into the room. And they stand in the door. Sir do you have the marks? They need that.
You know, that sense of confirmation. The immediate feedback is important for confidence, for
discipline in a sense. He’l feel now I scored 100%, in retrospect. What did i do last night? Then
he would say, I didn’t watch tv last night. I put my phone down. I disciplined myself with my
work. And | worked through a certain graph, etc.

P 1: Semi_structured_interview_pilot_school.docx - 1:3 [A: “The interval classes are f..]

(14:14) (Super)
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Codes: [Multiplier tension]

A: “The interval classes are fuller. And also that autonomy is growing in a sense that usually
they would come to me, ... | told them i am just a person, if there is a big stone in your road in
your journey, yu call me and I will .. but then after that, you journey on your own. And like ...
Lorenzo, he just gets in here. Greets. Goes in the corner there and works. When he is done, he
packs up, greets, and goes out. There was a time now, where, ... if | have to count the number of
times | have to assist him, | would count it on one hand. And he would stop me, sir that is
enough. | can. The other girl also, Sandlana, she also. They at that point also, ... Initially when
they came for assistance, you had to show everything to them. But now they are at that point
where they will tell you. Don’t show me the full thing. ...

P 1: Semi_structured_interview_pilot_school.docx - 1:4 [A: Certain systems have been p..]
(15:16) (Super)
Codes: [Centrifugal Momentum]

A: Certain systems have been put in place, like our testsing. This is driven, you can see it is
driven. And learners are excited about it. | have learners in grade 11 that never ever spoke in
class. Like Avile, she would sit there quietly in the corner. But the change in her that i see. She
is confident. She came to me like in the last two weeks. She actually speaks to me, now. She

actually speaks about mathematics. This is a girl that never ever spoke about mathematics.

Her friend Sive also. Not very, uhm. She is not excellent in Maths. But they will manage to pass.
| can see that confidence when they get that speed test. A quick test. They see taht semblance of
success. Some of them are now also getting 70%, 80%.

P 1: Semi_structured_interview_pilot_school.docx - 1:5 [A: We will reach it sooner tha..]
(17:17) (Super)

Codes: [Cultural Tension]

A: We will reach it sooner than late. You know that Ethos. If they start believing that we have it
then

P 1: Semi_structured_interview_pilot_school.docx - 1:6 [A: Mr Fortune, | believe that ..]

(3:3) (Super)
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Codes: [Multiplier tension]

A: Mr Fortune, | believe that uhm, quality is the end product not a by product of commitment by
learners, commitment by schools and basically we get a merging a merging point between the
principal, teacher and learners, the end product of all of that is “quality”. The principal, teacher
and learners. The end product of all of that is quality. Tangible quality. One example of tangible
quality is a a result that will speak for itself.

P 1: Semi_structured_interview_pilot_school.docx - 1:7 [If you turn back and look at t..]
(3:3) (Super)

Codes: [Centrifugal Momentum]

If you turn back and look at the starting point of all that, there is lots and lots of hard work in all
that. And uhm it needs to come from a leadership position. It must be sold in that manner. To
teachers, students and fellow teachers and all of that. Everyone, must be certain that this comes
from the leadership. Because | believe leadership is the driving force in any educational venture.
P 1: Semi_structured_interview_pilot_school.docx - 1:8 [In a subject for that matter. ..]
(3:3) (Super)

Codes: [Multiplier tension]

In a subject for that matter. Because ultimately if the drive is there, there is a buy-in from
teachers and even from parents, children students etc. And we have to acknowledge that uhm,
100% of learners don’t work as hard, and most learners can’t define, the reason for doing what
they are doing.

P 1: Semi_structured_interview_pilot_school.docx - 1:9 [Many of them they study becaus..]
(3:3) (Super)

Codes: [Multiplier tension]

Many of them they study because they get an exam timetable. They study because the teachers
make a fuss of it. To study etc. but I find that many learners just go through the motions. I find
that many learners at school exams for them is waiting on a timetable. If | get my timetable, and
a very good thing for them is, if | get my guiudeline the teacher must give me a framework, |
must study this this and that. Then they are basically uhm, switched on. Now I have to study,

etc. Butuhm, in many cases that is where learners, miss the boat, in a sense, because they feel it
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is a short term venture, and when the exam date is done and the hour is done, then they get their
study is done.

P 1: Semi_structured_interview_pilot_school.docx - 1:10 [But for me building quality is..]
(3:3) (Super)

Codes: [Centrifugal Momentum]

But for me building quality is a long term thing. Long term is the learner showing that quality
(4:35). On adaily basis,not only just at school, but also at home. it needs to go over into their
behaviour
P 1: Semi_structured_interview_pilot_school.docx - 1:11 [Provided that the community
se..] (3:3) (Super)

Codes: [Cultural Tension]

Provided that the community see that it is structured, and guided by leadership. In other words it
is like they are pulling their part. And uhm, we are pulling these learners to a point where we can
say at release the strings etc, and you move. You move autonomous. Uhm, that would be a
defining point in quality for me.

P 1: Semi_structured_interview_pilot_school.docx - 1:12 [Yes, | can clearly see there i..]
(5:5) (Super)

Codes: [Cultural Tension]

Yes, | can clearly see there is a vehicle of change in the school. There is a model that has been
presented to our learners to our teachers also. A model that we are prepared to support them, the
learners also know that it comes from management, that it comes from the top. And that is
important. | always tell them that uhm, for me in an institution like this, the leader is important.
The leader is important. The leader must give learner and teachers that motivation, motivation to
follow where he leads. In a sense. And that trust that this person will take us to that point. And
and and also there is ... and that point of success neeed to be defined.

P 1: Semi_structured_interview_pilot_school.docx - 1:13 [And and and also there is ... an..]
(5:5) (Super)

Codes: [Cultural Tension]
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And and and also there is ... and that point of success neeed to be defined. It needs to be defined
short-term and it needs to be defined long term. Like short term aim is like you always say
100%. That is a short term aim. And | believe that as teachers we are moving towards that.
Learners are given this opportunity it is a vehicle of change. The support is there and | can feel
... L always ask them, just one question, I just want a response from them, like I asked taariq
now, Does it help you, the weeks of studying, did it help you? They said surely, but they get
home sick. That surely for me, is important. Uhm, | want to see whether they also regognise that
vehicle was given to them. To move towards success etc.

P 1: Semi_structured_interview_pilot_school.docx - 1:14 [And also very importantly that..]
(5:5) (Super)

Codes: [Multiplier tension]

And also very importantly that they offer reciprocation. I believe learners and even teachers are
like that, If they know our end point is success, our endpoint is 100%. Is there buy-in and certain
system has been put in place then it is driven. You can see it is driven for them. And learners
are excited about it. | have learners in grade 11 that never even spoke in class, like Avile, sitting
still in the corner. But the change in her, that | have seen, she is confident. She came to me in the
last two weeks and she actually speaks to me, now. She actually speaks about mathematics. This
is a girl that never ever spoke about mathematics. She would sit there quietly uh trying to get her
40% etc. She is not weak, she is weak, but he needs more time, that push that shove uh, learners
like that. Her friend Sive also. Uhm, not very uhm, they not excellent in Maths but they would
manage to pass. | can see that confidence at times when they get that speed test or quick test.

P 1: Semi_structured_interview_pilot_school.docx - 1:15 [Next time I’ll make it easier ..]
(5:5) (Super)
Codes: [Teacher pull]

Next time I’1l make it easier but | will also | will work on a strategy. | am also learning strategy
inasense, ... I learn a lot, beasue | see sense in these testing. That will also leave to them
moving forward. The one thing that I’ve implemented is that [ put in a ... almost like a step,
where | can assure that all of them get 30%, all of them will get 60%, etc. It is like giving the

same question for one week and changing the letters around.
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P 1: Semi_structured_interview_pilot_school.docx - 1:16 [They see the semblance of succ..]
(5:5) (Super)
Codes: [Student's Pull]

They see the semblance of success sometimes it is 70%, 80%. Then I can also gauge and see
that ok, this test, was difficult
P 1: Semi_structured_interview_pilot_school.docx - 1:17 [, a culture inherent to a cert..]
(7:7) (Super)

Codes: [Cultural Tension]

, a culture inherent to a certain school. Like uhm, certain schools have that. Like the school
where | come form they sel;ected a colour, now everyone in that area who see that colour they
know that is the school. They have different names for what the colour represents. Some call it
the red army. With the notion that we fighting a war. A war against gangsterism or poverty, It
can be a move into a success.

P 1: Semi_structured_interview_pilot_school.docx - 1:18 [It is that idea that it belong..]
(8:8) (Super)
Codes: [Cultural Tension]

It is that idea that it belongs to the school only. And out there the community will be aware of
that. It is something that makes the learner proud. To be part of that ethos to be part of that

school.



