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ABSTRACT The performance of learners in the so-called “critical subjects’ such as mathematics in South Africa
has been a cause for concern for a number of years especially when test scores of learners are compared against
international standards and practices. It is well documented that South African learners underperform in national
and international assessment instruments (ANA, PIRLS,TIMSS etc.) when numeracy and mathematical skills are
assessed. This paper examines the impact of mathematics teachers’ self-efficacy in teaching mathematics in
previously disadvantaged schools has on academic performance of leaners within a changing curriculum. A mixed
method approach was adopted using one questionnaire (n=16), interviews (n=6) and a mathematics test (n=100) to
generate data on the topic suggesting that teachers’ self-efficacy in mathematics teaching impacts on the conceptual
understanding of mathematics and consequently on academic achievement.

INTRODUCTION

The introduction of curriculum changes in
the South African context post-1994 brings along
some unique challenges. The poor performance
of South African grade 8 learners in mathematics
and science as compared to international bench-
marks is well documented (TIMSS 2003: 56). The
fact that even South African grade 12 learners
performed so poorly in the Third International
Mathematics and Science Study (TIMSS), sug-
gests that their general mathematics and science
skills are limited, and fall short of the literacy
levels necessary for effective functioning in glo-
bal society (Moodaley et al. 2006: 635). The then
National Minister of Education, Naledi Pandor
MP (DOE 2007a: 2) referred to the release of the
2007 senior certificate examination results, when
she stated with some alarm the inadequate
progress in the higher grade passes in mathe-
matics and science. Pandor (DOE 2007a: 2) also
mentioned that the Dinaledi (under-performing)
schools must be given focused attention and
support by every province, as must be the prior-
ity of ensuring that every child studying mathe-
matics and science has a qualified and compe-
tent teacher in their respective classrooms.

The introduction of the Annual National
Assessment (ANA) in 2011, is to continuously

measure, initially at primary school level, the
performance of individual learners and that of
classes, schools, districts, provinces and the
country as a whole (Motshekga 2011). The re-
sults of the tests written in February 2011, ac-
cording to Motshekga (2011), show that the
national average performance for Grade 3 in Lit-
eracy stands at 35percent and for Numeracy
learners are performing at an average of 28 per-
cent. The report also states that the provincial
performance in Literacy and Numeracy is be-
tween 19 percent in Mpumalanga, the lowest
and 43 percent in the Western Cape, the high-
est. In the case of the different levels of perfor-
mance, according to Motshekga (2011: 2), in
Grade 3, 47 percent of learners achieved above
35 percent in Literacy, and 34 percent of learn-
ers achieved above 35 percent in numeracy.

In Grade 6, according to the national aver-
age, performance in Languages is 28 percent
and for Mathematics the average performance
is 30 percent (Motshekga 2011). The Provincial
performance in Languages and Mathematics
ranges between 20 percent in Mpumalanga, the
lowest and 41 percent in the Western Cape, the
highest. In terms of the different levels for Grade
6, 30 percent of learners achieved above 35 per-
cent in Languages, and 31 percent of learners
achieved above 35 percent in Mathematics. The
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Curriculum Assessment Policy Statement (CAPS)
stipulates that a mark of 50percentor higher is
regarded as an acceptable level of competency
(Department of Basic Education 2014). In the
2012, 2013 and 2014 assessments for the grade 9
learners were unable to achieve an acceptable
level of competency (Department of Basic Edu-
cation 2014). Grade 9 is an important link for
mathematics between the Senior Phase and Fur-
ther Education and Training (FET) phase.

The comparison of a mathematics and sci-
ence curriculum being taught in developed coun-
tries such as Britain and Australia measured
against developing countries such as South
Africa, contextualizes the challenges that exist
in the South African education system. The cur-
riculum changes, according to Asmal (DOE
2003), will be differently interpreted and enacted
in diverse contexts, which therefore makes the
availability of resources for teaching and learn-
ing an asset in any educational setting.

It is within the context of the unavailability
of these resources in previously disadvantaged
schools, that the introduction of curriculum
changes is researched. The lack of well-equipped
laboratories and/or libraries (without computer
and multi-media facilities), physical constraints
(heavy teaching workloads, overcrowded class-
rooms, lack of teacher and learner support mate-
rial) and psychological constraints (low morale,
a negative stigmatizing of the teaching profes-
sion, disempowerment of teacher control by a
human rights and democratic learning culture)
are major challenges for teachers and learners in
previously disadvantaged schools and who are
faced with new reforms in the mathematics
curriculum.

Several further curriculum changes occurred
in South Africa since 1994, notably Curriculum
2005 (C2005), the Revised National Curricu-
lum Statement (RNCS) and the National Cur-
riculum (NCS).The latter was followed by an-
other revised curriculum, namely the current
Curriculum and Policy Statement (CAPS).
These curriculum changes demanded a high level
of commitment and competence from those who
were responsible for its implementation, partic-
ularly from the teacher in the classroom. Some
of the new approaches and strategies teachers
had to contend with include the following:

e In C2005, learner-centred outcomes were

set that have an activity-based approach
to education (DOE 2002: 1). The teacher is
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regarded, not as a transmitter of knowledge,
but rather as a facilitator and provider of
experiences from which learners will learn.
It also requires teaching methods that are
learner-centred, an approach that requires
learners to participate in classroom activi-
ties, become more involved in the learning
process and take responsibility for their
own learning (Sebela 2009). New teaching
practices, in terms of learner-centeredness,
require from teachers to give learners the
opportunity to work at their own pace ac-
cording to individual abilities and levels of
cognitive development. The C2005 curric-
ulum also advocates teaching practices that
are of a reflective nature, by letting both
teachers and learners reflect on predeter-
mined outcomes that should be achieved
during or at the end of each learning
process.

e The RNCS identifies goals, expectations
and outcomes to be achieved through re-
lated learning outcomes and assessment
standards. The learning outcomes for each
learning area indicate the broad framework
a learner should achieve at the end of a
learning process, whereby the assessment
standards provide detailed skills, knowl-
edge and attitudes requirements to be
achieved in terms of the broader learning
outcome. The learning outcomes and as-
sessment standards are cognitive and sup-
portive of each other (DOE 2002: 6).

e The NCS continued with the outcomes-
based approach to teaching and learning
with specified Learning Outcomes (LOs) for
teaching and learning, and Assessment
Standards (ASs) for different cognitive lev-
els in the assessment process.

e The current revised NCS, known as CAPS
requires new approaches to teaching and
learning which has to be implemented by
the teacher in the classroom. CAPS pro-
vide content on a grade-by-grade and sub-
ject-subject basis, indicating the number
and type of assessments per term. Learn-
ing outcomes (LOs) and assessment stan-
dards change to topics and themes and
learning areas change to subjects (DOE
2002: 6).

In some documents (DOE 20034, b) it is as-

sumed that the terms learner-centred and activ-
ity-based were well understood by teachers,
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which was not the case (Parker 2006: 62). These
points to the pivotal fact that it is the people
along with the learning process that ensure that
quality teaching and learning materialise (Crick
etal. 2007: 272). Effective curriculum implemen-
tation is therefore dependent on adequate and
appropriate teacher support and development,
thus ensuring well-equipped and competent cur-
riculum implementers in the classroom. In the
case of the so-called ‘critical subjects’ such as
mathematics is effective curriculum important in
all types of schools, but it is even much more
important in schools that are situated in chal-
lenging economic and social contexts.

Objective of the Study

The paper investigated the impact of teach-
er self-efficacy on learner performance within a
changing mathematics curriculum: a case for pre-
viously disadvantaged schools.

Review of Literature

Teacher Self-efficacy and the Mathematics
Curriculum

Teacher efficacy was derived from Bandu-
ra’s (1977) conceptualization of self-efficacy,
which is defined as individuals’ judgments of
their capabilities to accomplish certain levels of
performance, it deals with assertion that self-
efficacy beliefs govern most human functioning
and mediates on how individuals think, feel,
motivate themselves and behave. Teacher effi-
cacy is a significant predictor of mathematics
instructional strategies, and highly efficacious
teachers are more effective mathematics teach-
ers than teachers with a lower sense of efficacy
(Swars 2005: 139).

Although there are many studies concern-
ing teacher efficacy, there is limited research on
mathematics teacher efficacy in mathematics
(Swars 2005: 140). In the few studies on mathe-
matics teacher efficacy (Cakiroglu 2000; Wenta
2000), according to Swars (2005:140) it was
found that pre-service teachers’ participation in
a mathematics method course correspond to sig-
nificant increases in mathematics teacher effica-
cy. Pre-service teachers also reported (Cakiro-
glu 2000) that having exposure to reform ap-
proaches in a mathematics course, influenced

their levels of mathematics teacher efficacy pos-
itively (Swars 2005: 140).

It is within the context of limited research in
the area of mathematics teacher efficacy, togeth-
er with teacher self-efficacy regarding instruc-
tional practices and a willingness to embrace
reform within a changing curriculum, that this
study was undertaken. In order to facilitate the
development of highly efficacious mathematics
teachers, the perceptions regarding mathematics
teacher efficacy, within the context of a changing
curriculum in mathematics are investigated.

New Teaching Practices for
Curriculum Change

A worldwide paradigm shift is taking place
by which educational institutions are gradually
changing from places where teaching is provid-
ed to places where learning is facilitated (Van
der Walt et al. 2008: 206).

C2005 advocates a constructivist theory of
learning which acknowledges that the teacher is
not a transmitter of knowledge, but rather a fa-
cilitator and provider of experiences from which
learners will learn. The constructivist theory
claims that knowledge is a social construct that
is gained through inter-action with other peo-
ple, hence advocates the use of teaching meth-
ods that ensure a more learner-centered ap-
proach in social constructivist classrooms in
South Africa (Sebela 2009: 2).

The notion of constructivism is one of main
pillars of Curriculum 2005 which is used as a
reference to provide information around teach-
ing practice regarding teaching styles and ef-
forts to transform the classroom. TheC2005 cur-
riculum has an outcomes-based approach to
education, which requires teaching methods that
are learner-centred, an approach that requires
learners to participate in classroom activities,
become more involved in the learning process
and take responsibility for their own learning
(Sebela 2009: 2). The RNCS and NCS also con-
tinue with a constructivist approach to teaching
and learning by providing specifics in terms of
LO’s for teaching and learning, and Assessment
Standards for assessment.

The current CAPS do acknowledges a con-
structivism approach as a continuation of the
NCS, but also focuses on the role of the teacher
as the primary curriculum implementer. Out-
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comes-based education is no longer used in
CAPS, but emphasise that ‘children acquire and
apply knowledge and skills in ways that are
meaningful to their own lives’ (Department of
Basic Education 2011: 4)

The view of learner-centeredness is a trans-
formational, research-validated perspective
needed in building professional learning com-
munities and improving schools (Crick et al. 2007:
272). Alearner-centered approach to education-
al reform implies, according to Crick et al. (2007:
267) that the focus is on the psychological, emo-
tional and social needs of the learners, and could
promote mativation, learning and achievement
for all learners. Crick et al. (2007: 268) states that
the creation of learner-centered classrooms may
be supported by the development of learners’
ownership of their own learning power, hence
making teacher learner-centered practices re-
spectable in that they create a voice for learners
through an emotionally literate school climate.

Teaching practices as prescribed by all the
curriculums (C2005, RNCS, NCS and CAPS) im-
plemented post 1994 in South Africa requires
from teachers to give learners the opportunity
to work at their own pace according to individu-
al abilities and levels of cognitive development.

The Views of Mathematics Teacherson a
Changing Curriculum

Olivier (2013: 15) mentions numerous views
by teachers about the previous NCS and includes
issues such as overburdening of teachers with
administrative tasks that has led to teacher over-
load; different interpretations of curriculum re-
quirements across the country and in different
schools and growing levels of learner underper-
formance in literacy and numeracy. These com-
plaints according to Olivier (2013: 16) that were
raised by teachers were instrumental in revising
the NCS to the current CAPS by providing sin-
gle, comprehensive and concise CAPS, provide
content on a grade-by-grade and subject-sub-
ject basis, indicating the number and type of
assessments per term, and changing learning
outcomes (LO’s) and assessment standards to
topics and themes and changing learning areas
to subjects.

This research by Olivier (2013) suggests that
teachers view fundamental differences between
learners who were taught the previous NCS and
those learners who were taught the current

WINSTON HENDRICKS AND EMMANUEL O. ADU

CAPS, in terms of curriculum policy and content
alignment. The constructivist approach to teach-
ing and learning is upheld in CAPS (Department
of Basic Education, 2011: 8).

Mathematics Learners Adjusting to the New
Curriculum

Despite the fact that mathematics is the cor-
nerstone of scientific literacy, many South Afri-
can learners do not perform adequately in the
subject (Maree and Louw 2007: 279). Learners
throughout the country find themselves in situ-
ations where high demands are made on them in
order to process loads of information to master
contents and to apply their knowledge and skills
in everyday situations (Maree and Erasmus 2006:

1).

Research by Vithal and Gopal (2005: 45) re-
ports on the views of Grade 8 learners about
new curriculum reforms in South Africa, namely
Outcomes-based Education (OBE) and Curricu-
lum 2005 (C2005) that were introduced into the
mathematics classrooms. The research focused
on some important design features of curricu-
lum reform, namely: group work, mathematics
and context, learning and teaching materials,
assessment strategies and the discourse of cur-
riculum reform. The learners’ views on the main
features of the C2005 curriculum seemed to linked
to their teachers’ explicit engagement or non-
engagement with the C2005curriculum, and they
appear to be aware of the tensions and trade-
offs for themselves in the enactment of the new
curriculum (Vithal and Gopal 2005: 45). Whether
this is the case for CAPS is still premature, as
this curriculum is now only in existence for two
years for Grade 12 and no research has yet been
done on learners’ views of CAPS.

METHODOLOGY
Research Design

An mixed method with a sequential design
was selected to achieve a more comprehensive,
elaborated and nuanced view (Creswell et al. 2003)
of the link between self-efficacy of mathematics
teachers and learner performance in mathemat-
ics. The quantitative component provided esti-
mates of self-efficacy scores of mathematics
teachers and the impact it has on learner perfor-
mance in mathematics. The qualitative compo-
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nent, with its inductive theoretical drive (Morse
2003), generated insights on the perceptions and
perspectives of only mathematics teachers in
relation to effective curriculum implementation
and consequently academic achievement of
mathematics learners. The mathematics test for
learners is also a quantitative (multiple-choice
test) instrument which is used as a measure to
triangulate the qualitative data by supplement-
ing transcripts of structured interviews with
mathematics teachers in the sample schools.

Sample and Sampling Technique

Purposive random sampling technique is
used for this study, because the researcher is
selecting the sample on the basis of knowledge
of the population, its elements and the purpose
of the study (Babbie 2004: 183). The sample for
this study includes 6 mathematics teachers who
have already dealt with instruction through new
curriculum content as the curriculum was chang-
ing. These six teachers and 100 learners were
drawn from three secondary schools situated in
historically disadvantaged communities in East
London, Eastern Cape, South Africa. These
schools are referred to as School A, School B
and School C for ethical considerations. The
schools that have been selected have all quin-
tile ratings below five, which require substantial
financial and resource support from the Depart-
ment of Basic Education due to socio-economic
constraints. The socio-economic surroundings
of these schools are important considerations
for this study, because of the insight these teach-
ers and the learners provide in terms of the con-
duciveness regarding effective teaching, learn-
ing and assessment practices in these schools.

Ethical Issues

The research was given ethical clearance by
the NMMU ethics committee (ethical clearance
number H11-EDU-ERE-032). The principles and
guidelines of the Belmont Report (1979) were
adhered to throughout the research.

Data Gathering Instruments
The data gathering instruments for this study

include three tools namely one questionnaire
and six interviews with teachers, and a mathe-

matics test for grade twelve learners who have
completed all the prescribed mathematical con-
tent in grade eleven.

Questionnaires

The questionnaire for all the mathematics
teachers in the sample schools focuses on the
self-efficacy of mathematics teachers in terms of
instructional strategies and classroom manage-
ment practices in the schools where they teach.
The questionnaire comprises 25 items of which
the participants indicated their choice of prefer-
ence between two statements. Numerical values
(external control =0 and internal control = 1) are
allocated to different statements of choice, and
the questionnaire is analyzed in relation to the
attitudes, perceptions and perspectives of the
mathematics teachers in the classroom. Durrheim
(2002: 93) claims that most measures in behav-
ioural sciences (for example, 1Q scores, scores
on attitude scales and knowledge tests) are con-
sidered interval scores, and in addition to per-
forming mathematical relations (<,>), mathemat-
ical operations of addition and subtraction (+, )
may be legitimately operated.

Semi-structured Interviews

The purpose of the interviews for this study
is to illicit responses from mathematics teachers
who teach in schools situated in previously dis-
advantaged communities, in order to gauge the
level of their mathematics efficacy beliefs to bring
about effective teaching, learning and assess-
ment strategies in the new curriculum. The ques-
tions for the interviews focus on three themes
in terms of effective teaching and learning meth-
odologies, namely: Theme 1: Teachers’ under-
standing of the concept of outcomes-based ed-
ucation, Theme2: Teachers’ understanding of a
new curriculum statement in mathematics and
Theme 3: Teachers’ expositions in the schools
where they teach.

Mathematics Test

A mathematics test was also written by grade
twelve mathematics learners (n = 100) to give
insight of their conceptual understanding of the
grade eleven mathematics curriculum in terms of
content and taxonomy. This mathematics test
included certain disciplines as set out for the
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core mathematics curriculum for grade eleven
which included categories for Algebra (Alg),
Trigonometry (Trig), Analytical Geometry (An-
Geo), Transformation Geometry (TrGeo), Data
Handling (Data) and Surface Area and Volume
(SAV). The inclusion of Transformation Geome-
try is strategic in the test, because the transfor-
mation rules used in Transformation Geometry
are applied in Algebra for CAPS when finding
equations when graphs are shifted to new posi-
tions. The test consisted of thirty five statements
whereby four multiple answer options were giv-
en and was informed by some of the content of
the grade eleven mathematics core curriculum.

The mathematics test was quality assured
by the Eastern Cape Department of Education.
The degree of difficulty of the questions ranges
from questions that require basic mathematical
knowledge, routine procedures, complex proce-
dures and problem solving techniques, which
guides taxonomical differentiation of questions
on National Grade Twelve question papers for
the National Senior Certificate Examination. The
mathematics test for the grade twelve learners
that assesses grade eleven work is important,
because the grade eleven content does not only
form the basis for conceptual understanding of
the core assessment standards in grade twelve,
but the grade twelve final question paper also
consists of between 35 percent to 40 percent of
grade eleven content. The National Senior Cer-
tification process, according to the Subject As-
sessment Guidelines for Mathematics, Gr10-12
(DOE 2005: 11) includes a formal assessment at
the end of grade twelve, whereby the external
mathematics assessment assesses the Assess-
ment Standards of grades eleven and twelve,
assuming that learners have achieved the grade
ten Assessment Standards.

Data Analysis

The data analysis process, because of the
mixed method approach adopted by this study,
required methods which included both quanti-
tative and qualitative data analysis. Descriptive
statistics were independently analysed by the
Unit for Statistical Consultation at the Nelson
Mandela Metropolitan University. The qualita-
tive data in the form of interviews were analysed
by using theme analysis as it presented itself in
the three themes.
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RESULTS AND DISCUSSION
Teacher Self-efficacy (TSE)

The data were collected from all the mathe-
matics teachers of the sample schools in the form
of a questionnaire where the teachers had to indi-
cate their preference between two options. The
data collected amongst all the mathematics teach-
ers of the sample schools show a Cronbach’s al-
pha Reliability (Internal Consistency) score of 0.68
very close to 0.7, which according to Cohen et al.
(2007:506) is Cronbach’s alpha benchmark for in-
ternal consistency. The 0.68 score could be ar-
gued to show marginal consistency, according to
Cohenetal. (2007: 506), taking into consideration
the sample size (n = 16), and the preference of
choice (items) was limited to two options (inter-
nal control =1 and external control = 0).

Table 1 shows the Comparative Mean Teach-
er Self-efficacy (TSE) scores of the three sample
schools. The table shows clearly that the math-
ematics teachers of School C have the highest
TSE mean score of 56.8 percent followed by
School Awith a mean score of 47.2 percent and
lastly by School B with a mean score of 44.0
percent. The mathematics teachers of School C
are therefore highly self-efficacious about the
influence they exert over and above the external
factors that might influence teaching, learning
and assessment strategies, followed by School
A whose mathematics teachers are also self-effi-
cacious about their influence and lastly by
School B whose teachers are less self-efficacious
about their influence over their learners as op-
posed to external factors that might influence
the ability of their learners.

Table 1: Mean TSE scores by school (n=16)

School Number of Mean scores
teachers (%)
School A 5 47.2
School B 6 44.0
School C 5 56.8
Total 16 49.0

Table 2 shows the responses of the mathe-
matics teachers per sample school in terms of
their Teacher Self—efficacy (TSE) beliefs about
their influence over their learners in the mathe-
matics classroom. The graph shows that at
School C (n =5) the mean scores are most favor-
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Table 2: Mean TSE scores by mathematics teachers per school (n=16)

TSE Ranges (%) School A School B School C All the teachers % of all the
n=>5 n==6 n=5 n=16 teachers
28 - 39 1 2 3 19
40 - 49 4 4 8 50
50 - 59 1 1 2 13
60 - 79 2 2 13
80 - 92 1 1 6
Total 5 6 5 16 100

able where 2 teachers (40%) TSE scores are be-
tween 28 — 39 percent, 2 teachers (40 %) are
between 60 — 79 percent and 1 teacher (20%) is
between 80 — 92 percent. School B (n = 6) shows
less favorable TSE mean scores where 1 teacher
(16.7 %) is between 28 — 39 percent, 4 teachers
(66.6 %) are between 40 — 49 percent and 1 teach-
er (16.7 %) is between 50 — 59 percent. The math-
ematics teachers of School A (n = 5) are more
self-efficacious than School B with 4 teachers
(80 %) between 40 — 49 percent and 1 teacher (20
%) between 50-59 percent. The data show that
the mathematics teachers of School C are highly
self-efficacious, followed by the mathematics
teachers of School A who also show positive
Teacher Self-efficacy (TSE) beliefs and lastly by
School B whose mathematics teachers show
mostly negative TSE beliefs in exerting influ-
ence over their learners in the classroom as op-
posed to external factors outside the control of
the teacher.

Semi-structured Interviews

The interpretation of the findings of the in-
terviews is presented as per school in order to
draw certain comparisons in terms of how the
mathematics teachers responded to the themes
under discussion, as shown in Table 3.

Mathematics Test

The responses of the grade 12 learners of
the three sample schools are compared and
grouped in the following performance ranges name-
ly 0-19 (very poor), 20-39 (poor), 40-60 (average),

61-80 (good) and 81-100 (very good). Table 4 shows
how the learners per sample school performed in
each of the six mathematics dimensions.

Comparative Analysis of Algebra Scores

The Algebra section consisted of 15 state-
ments. According to the data, 70 percent of the
learners of School A (n=23) demonstrated good
understanding of the relevant curriculum, fol-
lowed by School C (n=51) with 27 percent learn-
ers and then School B (n=26) with 23 percent.

Comparative Analysis of Trigonometry Scores

The Trigonometry section consisted of sev-
en statements. The data reflects that the learn-
ers of School A (n=23) were most effective (48
%), followed by School C (n=51) (24 percent)
and then School B (n=26) (12%).

Comparative Analysis of Analytical Geometry
Scores

The Analytical Geometry section consisted
of five statements. The data shows that the learn-
ers of School A (n=23) were most effective (48%),
followed by School C (n=51) (24 %) and then
School B (n=26) (12 %).

Comparative Analysis of Transformation
Geometry Scores

The Transformation Geometry section con-
sisted of three statements. The data in the table
reflects that the learners of School A (n=23) were

Table 3: Concise summary of responses by the mathematics teachers (n = 6)

Name of school Theme 1

Theme 2 Theme 3

School A (n=2)
School B (n=2)
School C (n=2)

Overall positive
Overall negative
Overall positive

Overall positive
Overall negative
Overall positive

Overall positive
Overall negative
Overall positive
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Table 4: Learners’ achievement per school and per each of the six mathematics dimensions

Scores per school in each of the six mathematics dimension

Performance ranges 0-19 20-39 40-60 61-80 81-100
Algebra
School A 0 0% 2 9% 5 22% 13 57% 3 13%
School B 0 0% 4  15% 16 62% 6 23% 0 0%
School C 0 0% 10 20% 27 53% 13 25% 1 2%
Total 0 0% 16 16% 48 48% 32 32% 4 4%
Trigonometry
School A 0 0% 2 9% 10 43% 6 26% 5 22%
School B 0 0% 3 12% 20 7% 2 8% 1 4%
School C 5 10% 7 14% 27 53% 7 14% 5 10%
Total 5 5% 12 12% 57 57% 15 15% 11 11%
Analytical Geometry
School A 0 0% 2 9% 10 43% 6 26% 5 22%
School B 0 0% 3 12% 20 7% 2 8% 1 4%
School C 5 10% 7 14% 27 53% 7 14% 5 10%
Total 5 5% 12 12% 57 57% 15 15% 11 11%
Transformation Geometry
School A 0 0% 0 0% 3 13% 7 30% 13 57%
School B 0 0% 0 0% 12 46% 11 42% 3 12%
School C 1 2% 4 8% 19 37% 19 37% 8 16%
Total 1 1% 4 4% 34 34% 37 37% 24 24%
Data Handling
School A 4 17% 7 30% 0 0% 8 35% 4 17%
School B 8 31% 15 58% 0 0% 2 8% 1 4%
School C 5 10% 23 45% 0 0% 21 41% 2 4%
Total 17 17% 45  45% 0 0% 31 31% 7 7%
Surface Area and Volume
School A 11 48% 0 0% 0 0% 0 0% 12 52%
School B 17 65% 0 0% 0 0% 0 0% 9 35%
School C 34 67% 0 0% 0 0% 0 0% 17 33%
Total 62 62% 0 0% 0 0% 0 0% 38 38%

most effective (87 %), followed by School B
(n=26) (54 %) and then School C (n=26) (53 %)
very close with a difference of 1%.

Comparative Analysis of Data Handling Scores

The Data Handling section consisted of four
statements. According to the information pre-
sented, the learners of School A (n=23) were most
effective (52 %), followed by School C (n=51)
(45 %) and then School B (n=26) (12 %).

Comparative Analysis of Surface Area
and Volume Scores

The Surface Area and Volume Category
scores of the learners are based on a single state-
ment. These scores show that the learners of
School A (n=23) were most effective (52 %), fol-
lowed by School B (n=26) (35%) and School C
(n=51) (33%), very close with a difference of 2
percent.

Comparative Analysis of Mathematics Scores
Overall

The mean scores in all the mathematics cate-
gories are presented in Table 3. The graph shows
that School A obtained the highest mean score
in all the categories with 69.87 percent, followed
by School C with a mean score of 55.20 percent
and followed closely by School B with a mean
score of 54.0 percent. The graph also shows that
the mean scores of School A are the highest of
the three schools for all the categories, followed
by School C and then by School B. It could there-
fore be argued that the achievement of the learn-
ers of School A was the most satisfactory, fol-
lowed by that of School C and lastly School B
which was the poorest of the three sample
schools. School B also shows much similarity
with School Aiin terms of sample size, number of
teachers and learners as well as resources, but it
failed to deliver the same learner performance in
the mathematics test as that achieved by learn-
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ers in School A. The comparative mathematics
test mean scores of the three schools are then
presented in Table 5.

Table 5: Mean mathematical scores by school
(n=100)

School School School

A Maths B Maths C Maths
N 23 26 51
Mean 69.87 54.00 55.20
S.D. 17.08 15.35 13.97
Minimum 44.92 20.04 31.71
Quartile 1 57.62 43.17 46.87
Median 67.14 48.25 53.45
Quartile 3 82.86 65.40 59.21
Maximum 100.00 86.35 96.67

Reliability and Validity

Cohen et al. (2000:105) describe validity as a
demonstration that a particular instrument, in
fact, measures what it purports to measure, while
qualitative data might be addressed through the
honesty, depth, richness and scope of the data
achieved. The data collected amongst the math-
ematics teachers (n=16), are consistent with Cron-
bach’s alpha Reliability (Internal Consistency),
which use item analysis to calculate a consis-
tency coefficient. The Cronbach alpha coeffi-
cient, according to Cohen et al. (2007: 506) is a
measure of internal consistency among multi-
item scales, which ranges from between 0 and 1.
Cohen et al. (2007: 506) suggest the following
reliability levels: less than 0.60 as unacceptably
low reliability, 0.60 — 0.69 as marginally reliable,
0.70-0.79 as reliable, 0.80 - 0.90 as highly reli-
able and greater than 0.90 as very reliable.The
data collected amongst all the mathematics teach-
ers of the sample schools for the teacher self-
efficacy data show a Cronbach’s alpha Reliabil-
ity (Internal Consistency) score of 0.68 very
close to 0.7which according to Cohen et al. (2007)
is the benchmark for internal consistency. The
0.68 score as shown in Table 6, could be argued
to show marginal consistency, according to Co-
hen et al. (2007), taking into consideration the
sample size (n=16), and the preference of choice
(items) was limited to two options namely: inter-
nal control = 1 and external control = 0.

Table 6: Cronbach’s alpha score for internal
consistency

Teacher self-efficacy Cronbach’s alpha

TSE 0.68

\oice recordings have been made of the semi-
structured interviews and have been saved in
digital format on one compact audio disk and
then transcribed verbatim. Two interviews with
mathematics teachers per sample school have
been voice-recorded and transcribed in the se-
quence of School A (n = 2), School B (n =2) and
finally School C (n = 2). The data collected
amongst the learners of the sample schools for
the mathematics test give a Cronbach’s alpha
score of 0.60, which according to Cohen et al.
(2007: 506) could be argued that the multi-items
show marginal internal consistency, taking into
consideration that the probability of choosing
the correct answer is 1/4 or 0.25. Table 7 shows
the Cronbach’s alpha scores for internal consis-
tency of the mathematical disciplines.

Table 7: Cronbach’s alpha score for internal con-
sistency

Mathematical categories Cronbach’s alpha

Alg 0.60
Trig 0.40
AnGeo 0.35
TrGeo 0.30
Data 0.26
SAV -

Maths 0.60

The use of quantitative data instruments
(questionnaires and the mathematics test) and
qualitative data instruments (interviews), which
have shown acceptable consistency ranges in
its analysis, have lent validity and reliability to
the quantitative data and credibility and trust-
worthiness to the qualitative data.This study
supports Henson’s (2001: 4) theoretical frame-
work, which defines teacher self-efficacy as a
teacher’s judgment of his/her capabilities to
bring about desired outcomes of student en-
gagement and learning, even among those stu-
dents who may be difficult or unmotivated. This
study further supports (Swars 2005: 139) by
which teacher self-efficacy is mentioned as a
significant predictor of mathematics instructional
strategies, and concurs that highly efficacious
teachers are more effective mathematics teach-
ers than teachers with a lower sense of
efficacy. The context of this study is secondary
schools situated in previously disadvantaged
communities, hence confirming previous re-
search by Hendricks (2012: 219) that the teacher
self-efficacy of mathematics teachers in previ-
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ously disadvantaged schools can override the
socio-economic surroundings of those schools.

CONCLUSION

The comparisons in the different schools
have shown certain patterns. In cases where the
mathematics teachers felt more in control over
the teaching, learning and assessment process-
es in the classroom, they contributed to a better
understanding of mathematics by the learners.
The study has also shown where mathematics
teachers feel less in control over the teaching,
learning and assessment processes in their
school, a lack of conceptual understanding of
mathematics by learners was evident.
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