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a disadvantaged rural school
through complexity theory

Abstract

Despite socio-economic challenges, the study investigates the
sustained performance in Grade 12 mathematics in a disadvantaged
rural school in South Africa. It argues that no single factor can
account for this success; a complex interplay of elements is at work.
The research employs a qualitative case study approach, focusing
on a quintile 1 (situated in a poor community) secondary school in
the Free State Province. Data were collected through interviews as
well as observations. Thematic analysis was applied to analyse the
data. The study is framed within complexity theory, emphasising
the non-linear and dynamic interactions among various factors.
The interviews and observations reveal that factors such as
experienced and well-qualified teachers, strong support from the
Free State Department of Education, and adequate physical and
curriculum-related resources contribute significantly to the school’s
academic achievements, especially in mathematics. The study
concludes that a holistic understanding of these interrelated factors
is essential for maintaining educational performance.

Keywords: complexity theory, mathematics performance,
teachers, resources, government support

1. Introduction and background

Disadvantaged schools in rural areas often struggle to
sustain a good performance in a subject like mathematics
due to the socio-economic factors, resulting in poverty
and the lack of resources. Roodt (2018) found that private
school students scored 13% better than those in quintile 4
and 5 schools and almost 40% better than students from
quintile 1 to 3 schools. Schools classified as quintiles 1
to 3 schools are known as no-fee schools in South Africa
(Ogbonnaya & Awuah, 2019). Parents do not need to pay
school fees, and these schools receive higher per-learner
subsidies from the state than learners at quintiles 4 and 5
schools. Pillay and Saloojee (2012) note that the quintile 1
to 3 schools are contextually different from other schools
regarding geographical characteristics, learners’ home
support, and socio-economic status. Such schools are
generally under-resourced, have large class sizes, and
teachers tend to be poorly trained. They are usually located
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in low socio-economic areas plagued by many social challenges. Despite these factors, some
lower quintile schools are still able to perform well academically and in mathematics, due to
various contributing factors such as a supporting community and hardworking teachers.

However, the central argument of this study is that there cannot be a linear causality
between a single factor and sustained performance in mathematics in a disadvantaged rural
school. It is argued that schools are complex organisations and can better be understood
from a complexity theory perspective in which a complex set of factors of varied impact and
the interaction among each other creates can have significant consequences elsewhere
in the system. known as the butterfly-effect, (Katamei & Omwono, 2015). The paper
aims to determine possible factors contributing to Grade 12 mathematics sustained good
performances in mathematics, in a disadvantaged rural school where most factors agitate
against the school’s success.

2. Literature study

The literature conceptualises academic performance in schools as having more than one
contributor to academic success. Two of these are the quality and training of teachers and the
support and resources received from the state.

2.1 Quality and training of teachers

The veteran educationalist, Prof. John Volmink, points out that the quality of the education
system cannot rise above the quality of the teachers (Murray, 2018). Therefore, teachers’
professional development is crucial for improving learner performance and the school’'s
academic performance (Kapur, 2018; Murray, 2018; Mazana et al., 2020). According to Venter
and Viljoen (2020), teacher quality can be measured by the experience, qualifications, and
coursework they completed to prepare learners for the profession. Generally, countries in
the global north, such as Finland, Japan, and Canada, set high standards for teachers who
enter the workplace; therefore, teacher training is considered a high priority for improving the
country’s education quality (Guerriero et al., 2015; Waddington, 2018). An important factor
in Japan’s high standard of education is teachers’ excellent subject knowledge, pedagogical
knowledge, and curriculum knowledge, reinforced by the well-disciplined Japanese learners
(OECD, 2012; Mehta, 2013). Teacher training in this country includes collaboration with
schools, and experienced teachers are mentoring trainee teachers (OECD, 2012). Also, in
Finland, teachers enjoy great respect and trust (Sahlberg, 2012). According to Ko et al. (2024),
based in the US, teachers’ mathematics knowledge is one of the most important resources
for effective education. They stated that learners of teachers who had followed an advanced
mathematics course did much better than those who did not.

2.2 Government support

Another factor creating academic success is the support that schools receive from the
government. Schools in the Global North receive adequate support, for example, in Canada,
the government assists with resources, infrastructure, and finances. In Finland, education is
free for all citizens (FNBE, 2012; Sahlberg, 2012), while in Japan, the education system is
buttressed by a healthy economy. Irrespective of the socio-economic context, all schools in
Japan have access to the same resources, resulting in uniformity of the education system
(Mehta, 2013).
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Locally, in quintile four and five school fees a learner pay school fees which assisted the
school financially, while with lower quintile schools remain dependent on financial, human and
teaching resources support from the Department for Basic Education (DBE) (Theron, 2022).

2.2.1 Grade 12 mathematics pass rate

In 2023, the Solidarity School Support Centre (SOS) (2023) reported that only 248 491 of
691 160 of the Grade 12 candidates had enrolled for mathematics. Of these 157 834 passed
the National Senior Certificate (NSC) exam, that is only 22,83 percent, a one percent
improvement from 2020. This situation underscores the DBE objectives in enhancing the
Grade 12 mathematics pass rate (DBE, 2020).

2.2.2 Access to academic resources such as textbooks and workbooks

Pournara (2020) points out that Grade 9 learners in well-resourced quintile 5 schools are
almost four years ahead of Grade 9 learners in poorly resourced quintile 1 to 3 schools. Several
scholars have indicated that something as basic as having textbooks available for learners
and teachers makes a difference (Stein, 2017; Umalusi, 2015). For teachers, textbooks help
to manage and direct a lesson, save time, facilitate homework, and give teachers confidence
and security. Textbooks guide learners, organise how they learn in or outside the classroom,
and help them learn more efficiently and effectively. These benefits for teachers and learners
indicate why providing textbooks and workbooks is prioritised in the DBE annual performance
plan (APP) 2020 for every learner in every learning area (Stein, 2017).

2.2.3 Learner access to media and teaching technology

Teaching technology refers to computers, the internet, projectors, and digital information
resources, a phenomenon which has changed the field of education (Raja & Nagasubramani,
2018). Technology supports learning and enables learners to identify relationships and
patterns and to solve problems, especially in mathematics.

Despite global acceptance of teaching technology in classrooms, local schools experience
challenges in optimising the use thereof in the classroom. Johnson et al. (2016) found that a
lack of equipment and/or connectivity limits access to technology. An additional challenge is
insufficient training for teachers and technical support to maintain technology integration in
the classroom (Potberg, 2014). However, Grade 9 to 12 learners are expected to have access
to technology to improve their mathematics skills and knowledge (DBE, 2018; Manitoba
Education and Advanced Learning, 2014).

2.3 Resources

The effectiveness of a school is measured by how well its resources are applied to produce
good educational results (Kapur, 2018). In the school context, “resources” include everything
that can be used to enhance teaching and learning (Gaotlhobogwe, 2012). Okongo et al.
(2015) refer to teaching and learning resources as a good quality and quantity of material
resources, human resources, and physical facilities.

Exploring the use of learning support resources in other countries, Murphy (2022) notes
that in Australia, learning support resources are made available to maintain high mathematics
performance in rural schools situated in low socio-economic areas. In Japan, because of the
policy to create uniformity despite socio-economic context, all schools have access to the same
resources (OECD, 2012; Sahlberg, 2012). Apart from good-quality textbooks, technology, and
infrastructure resources such as laboratories and libraries, a school also needs competent,
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adequate and trained staff to support its educational efforts (Kapur, 2018; Okongo et al.,
2015). Combining the availability of all these resources enhances the effectiveness of a
school’s academic performance (Adebayo, Ntokozo & Grace, 2020; Kapur, 2018).

3. Theoretical framework

The study is framed within complexity theory and the notion that systems are dynamic and
interconnected, with multiple agents and factors influencing their behaviour. It emphasises the
non-linear nature of relationships and the emergence of patterns and behaviours that cannot
be predicted from individual components alone, (Fidan and Balci, 2017).

This study applied the theory of non-linearity in complexity theory to explore the interactions
among the factors that contributed to improved Grade 12 mathematics performance in a
disadvantaged rural area. Fidan and Balci (2017) explained that the complexity in a system
is the result of a multitude of factors, internal and external, which an organisation must deal
with simultaneously. Rather than analysing individual elements in isolation, complexity theory
explores the relationships among elements within a system at different levels and over time
(Gear et al., 2018). The nonlinearity notion in complexity theory explains how variables are
integrated to form a complex system that is sensitive to the environment and responds to
changes initiated by agents at multiple levels within that environment (Pina e Cunha & Vieira
da Cunha, 2006).

4. Methodology

This qualitative research study used a case study design, an approach in which one or a few
instances of a phenomenon are studied (Given, 2008). Purposive sampling was applied to
the selected schools and participants closely related to the problem under investigation. The
criteria listed in Table 1 (Maree, 2007) were applied to identify a quintile 1 secondary school in
a rural area where the mathematics results had improved substantially, the Fezile Dabi district
in the Free State Province.

Table 1: Number of Grade 12 learners versus the number who achieved a passing mark at
the participating school in mathematics from 2016 to 2020

_ Grade 12 mathematics pass rates
L 2018 2017 2018 2019 2020

Number of learners 38 32 37 22 25

Number of learners who passed 19 27 34 17 22
Pass rate (%) 50 85 92 77 88

Table 1 indicates the learners’ improved Grade 12 mathematics performance from 2016 to
2020. The Grade 12 pass rate increased from 50% in 2016 to 88% in 2020. Most role players
involved in this sustained improvement formed part of the sample of participants.

4.1 Demographics of the six participants

As this study is limited to a single school, it was important to get comprehensive participant
feedback regarding the success of the school in improving the mathematics grades. Six
participants were used: the school, the deputy principal, the head of department (HoD),
a mathematics teacher, the chair of the school governing board (SGB) and the DBE
circuit manager.
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Participant 1 referred to as 1P, had been acting as principal for two years before being
appointed permanent principal in 2015. He has been a teacher for 29 years and has a B.Ed.
degree and also teaches mathematics to the Grade 12 learners. The principal is the most
experienced mathematics teacher in the mathematics department.

Participant 2 referred to as 2DP, is the deputy principal and had also been teaching
for 29 years, 26 of these at the participating school. He is a science teacher who teaches
mathematics to Grade 9 and 10 learners. His highest qualification is a B.Ed. (Hons.) degree.

Participant 3, referred to as 3HoD, was a mathematics HoD at the school. She has been
at the participating school for the last 15 years, has been a post-level two teacher for the last
two years, and is involved with mathematics teaching for Grade 10 to 12 learners. She was
also teaching mathematics literacy. She holds a B. Sc degree and a post-graduate education
certificate (PGCE).

Participant 4, referred to as 4T, had been teaching mathematics at the school for the last
three years, at the time for Grades 8 to 11. She has a B.Ed. degree.

The fifth and sixth participants 5 and 6 included through snowball sampling after the
interviews with the other four participants and the researcher observing at the school. The first
four suggested that they be included. Although they are not staff members at the school, the
participants were of the opinion that they also contributed to the success of the school.

Participant 5 referred to as 5SGB, was the chair of the SGB. He had been a member
of the SGB since 2015 and served a third term. He and the principal went to school together.

Participant 6, referred to as 6CM, was the manager of the circuit under which the
participating school resides. A circuit manager (CM) links the school and the Free State
Department of Education (FSDoE). The participant had been the CM for the participating
school since 2013.

4.2 Data collection

Qualitative researchers use various methods to collect data and to gain an understanding of
and find the answers to the research questions. In this study, semi-structured interviews and
observations were used to collect data.

4.2.1 Interviews

All six participants were interviewed, four online via Microsoft Teams (1P; 2DP, 3HoD; and
6CM) before the researcher visited the school. The researcher interviewed the SGB chair
(6SGB) at his office, and 4T at the school after the visit to the school. An open-ended question
was posed to the participants (except 6CM) at the start of the interview:

Please tell me what factors contributed to the good performance in mathematics at
your school.

The open-ended question posed to 6CM related to only the case study school rather than all
the schools he is responsible for in the circuit:

Please tell me why the patrticipating school is doing so well in mathematics.

The follow-up questions were generated as the semi-structured interviews continued and
were based on the participants’ answers.
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The transcribed interviews were categorised and coded into different sub-themes for
analysis that would reveal the reasons or interaction among factors contributing to the
sustained improvement of the Grade 12 mathematics performance of this quintile 1 school. The
researcher’s observations were documented via an observation matrix and was considered
another data source to identify contributing factors.

4.2.2 Observations

During observations at the school, factors were identified that contributed to good teaching and
learning practices that contribute to good mathematics performance. The observations also
served to corroborate the data collected in the interviews. | spent most of my time observing
the school grounds, classrooms, and facilities. As my observations were focused only on one
school, the coding process was kept as simple as possible. Table 2 represents a summary of
the observations | made and recorded.

s
g
o
N

Observation matrix

Buildings and  The facilities and buildings reflect that the school has little financial support,

facilities although teaching and learning occur in a safe environment. All buildings
are maintained and in fair condition. All the classes are large enough, have
enough desks and chairs, and a blackboard to write on. The school grounds
are fenced around the perimeter. There are two computer labs and one
mathematics lab.

Leadership The headmaster of the school was visible most of the time. He was present
in the venue where the Grade 12s wrote their exams and handed the papers
to the learners. After he handed out the papers for the Grade 12s, he walked
around the school to observe whether the assessments of other grades were

running smoothly. The general impression was one of order and functionality.

Classrooms

Space There is enough space for all the learners in each class. The desks are
arranged in such a way that group work is promoted. The learners can be
seated at workstations arranged in groups of three (this observation
was made in the mathematics lab, but there is also sufficient space in the
other classrooms).

Visual The visual environment in the class enhances teaching and learning. There

environment  are posters on the walls identifying it as the mathematics classroom. The
visual environment of the other classes is also up to standard, contributing to
a positive learning environment.

Resources The mathematics laboratory has an interactive whiteboard that is connected
to a computer. Apart from the computer labs, the mathematics laboratory
is the only other class with a computer. The other classrooms have desks,
chairs, a blackboard and textbooks. The school provides these textbooks/
notes for the learners’ use. Learners return the materials to the school at
the end of the year. If the books are too expensive, the school copies the
textbooks and/or notes for the learners.

Kitchen There is a well-equipped kitchen where meals are prepared for all the
learners and served during break time. Grade 12 learners are served after
school. The school is part of the National School Nutrition Programme
(NSNP). All the learners receive one meal per day at the school, funded by
the DoE. The Grade 12 learners receive two meals, with the second meal
being funded by the SGB.
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4.3 Data analysis

Thematic analysis entails identifying and choosing relevant codes and developing themes
from these codes. One of its distinctive features is its flexibility, allowing it to be applied in
various frameworks, theoretical perspectives, and epistemological positions. It can be applied
to various questions, sample sizes, and research designs (Kiger & Varpio, 2020). Thematic
analysis is advantageous because it is straightforward to learn and implement (Kiger &
Varpio, 2020) and is a robust method for analysing data and summarising key aspects of
diverse datasets.

4.4 Data verification

The credibility and transferability of the study ensured its trustworthiness. In this study,
participants gave informed consent while the researcher strived to adhere to accepted ethical
guidelines to ensure the study’s credibility. Transferability is determined by establishing whether
the study’s findings apply in a different context, environment or for other groups (Steyn, 2004).
However, it remains the responsibility of the reader to use the results appropriately and to
apply them in practice (Moodley, 2014). Due to the qualitative nature of the study, the findings
cannot be generalised. However, the results may be of value to the FSDoE, high schools,
and teachers in FET schools wanting to integrate and improve Grade 12 mathematics
performance. Ethical clearance and consent for the study were obtained from the FSDoE.

5. Findings from collected data

After the transcription of the interviews and the observations recorded in the observation
matrix, the following sub-themes were identified from the collected data.

5.1 Role of the teachers

The mathematics teachers at the participating school all have a tertiary qualification,
demonstrating that training and quality of teachers are important for learners’ academic
performance, as stated in the literature (see 2.1). A quality teacher is not only a teacher who
has good content knowledge but also pedagogical content knowledge. The teachers at the
participating school are experienced in teaching and learning mathematics. According to the
principal (1P), the school’s staff were competent:

Our staff are experienced in dealing with progressed learners... as you gather experience,
you develop approaches that are targeted to them and assist them a lot.

The deputy principal (2DP) supported the principal’s views:
Currently, we have 22 experienced teachers... Yes, many teachers have been here for
a long time... The majority of the SMT [school management teams] members are also

Grade 12 educators... they know the pulse and the feeling of the school... And then we
have got good staff.

In particular, the principal’s role as the Grade 12 mathematics teacher was considered an
important contributor to the Grade 12 mathematics successes (see 4.1):

The principal is also a subject teacher, teaching mathematics. (6CM)
I’'m also teaching mathematics ... it's myself and the HOD. (1P)

Our principal is teaching the Gr 12s, and next year, | shall be sharing with him Gr. 12 too.
(3HoD)
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5.2 Government support

As stated in the literature (see 2.2), the government of a country plays a pivotal role in
academic performance. All the teachers at the school are employed by the FSDoE, who pays
their salaries. Furthermore, support is provided by the FSDoE through the office of the CM,
as the 6CM stated:

As the circuit manager, I'm trying to encourage the spirit of training amongst them. He
added the following regarding the teacher training: We've got this thing called Inter
Directorate Support. There will be people coming from the inclusive education. They
come and talk with learners who need support. Especially to learners from child-headed
households. The Free State Department will also come up with a feeding scheme where
learners get meals from the school. The Free State Education Department will send the
district subject advisors. If they can see that a teacher in Life Science or Accounting is not
performing well, they will then deploy the Subject Advisor to come and teach together with
the teacher. So, in that way, they are trying to do what they call skill-enhancing. Generally,
they support the schools.

Apart from the support provided by the CM, the principal (1P) was full of praise for the FSDoE:

Yes, the FSDoE are contributing a lot. The department provided it... so the media centre
is there. There is a specialist, based at the district office, who can help.

It is not only the principal who appreciates and acknowledges the support from the CM and
the FSDoE. The deputy principal, 2DP, confirmed that the circuit manager is highly supportive.

When he sees we have a kind of challenge, he will support us... He will mostly talk to the
principal and the SMT... The support we get from him is highly appreciated. He motivates
us as much as he can. He is a very proud man who is very proud of his circuit. The
HOD of mathematics confirmed this view: The department provides us financial support;
they give the money... The government provide us with all those resources... We set an
investigation, and then they provide us with the test... Learning facilitators are so helpful.
They provide us with question papers and everything. If we need help, they help us. They
are hands-on... The department comes to the school. They have a programme... most of
the time, they come once a term.

The parents and community are also aware of the support from the FSDoE, as 5SGB stated:

Yes, we then provide them with a meal, even on weekends. We also provide them
with meals, but that comes from the department... Yes, other money is funded by the
department... that is for the whole school and not the Grade 12s only... We have got
good support from our district manager.

The feedback from the participants showcases the support provided by the FSDoE through
the office of the CM to the school to provide quality teaching and learning. The fact that the
FSDoE assist with the meals aligns with the theoretical framework. It may not necessarily have
a direct impact on teaching and learning. However, it can assist the learners in concentrating
for longer in the class, which will ultimately affect academic performance. The FSDoE also
provides resources not only, but also outside the classroom.

5.3 Resources

The collected data correlates with the findings from the literature (see 2.3). From the interviews,
it became clear that the availability of physical resources (facilities) and non-physical resources
(curriculum-related) contributed to sustaining the Grade 12 mathematics performance.
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5.3.1 Physical resources

One of the DBE goals is to increase access among learners to a wide range of resources
(DBE, 2020). Apart from the mathematics laboratory in the participating school, two computer
labs provided by the FSDoE and other resources play a pivotal role in the quality of teaching
and learning. The principal (1P) explains:

We have recently added a new media centre. That was on top of the original computer
lab that we had.

The mathematics laboratory has an interactive whiteboard, projector, and computer. In addition
to the two computer labs, the mathematics lab is the only other class with a fixed computer
and projector. There are other projectors and laptops available if needed for teaching and
learning, as the principal (1P)and SGB (5SGB) chair stated:

But what we have done is also provide projectors... we started small with each department
with a projector... We also have laptops that we give to educators as they need them. We
applied a policy of retrieval.

One of the most significant facilities at the school is the well-equipped and functional kitchen
that prepares meals for the learners, funded by the FSDoE. For many learners at this school,
this is their only meal for the day, as the SGB chair (5SGB) explained:

They told you that they have nothing to eat, so school is very important for them.

The mathematics teacher (4T), agreed and stated that the learners always query about the
food at the school:

They always enquire about the food. Teacher, are we going to get food?

The principal also confirmed the importance of the kitchen on the grounds to deliver meals
for the learners.

5.3.2 Curriculum-related resources
The school uses resource available to enhance teaching and learning, including curriculum-

related resources, to enhance the quality of teaching and learning, as 3HoD explained:

We use textbooks and previous question papers... | think past papers are the best.

Furthermore, the 6SGB understands that all learners in quintile 1 schools cannot buy
textbooks, and, in some cases, the school assists those learners.

Yes, we give them hard copies... We do buy some books that are being recommended
by the teachers who are presenting the subject.

6. Discussion of findings

The literature study and the empirical findings of this study reinforced the tenets of complexity
theory, that more than one factor contributed to this particular school’s sustained Grade 12
mathematics performance. Despite being derived from a single case study, these results echo
wider scholarly debates about the difficulties quintile 1 to 3 schools face, such as the lack of
basic resources, quality teachers and government support.
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6.1 Teachers

It is generally accepted that the quality of teachers and teacher training influences academic
performance. For countries with effective education systems like the ones mentioned in the
literature review, sending high-quality teachers into the field is a priority. As a result, teaching
is considered a respected and popular profession, attracting quality students. In line with
this view, the empirical findings of this case study also demonstrate that teachers in the
participating school were well-qualified and experienced, contributing to the successful and
sustained Grade 12 mathematics performance.

6.2 Government support

The findings from the empirical study showed that government support is one contributor
to the sustained Grade 12 mathematics performance at the participating school. As
discussed earlier, countries with good education systems are well-supported by their national
governments to sustain teaching and learning performance. Such support includes resources,
infrastructure, and financial contributions. In South Africa, the DBE supports and goal-oriented
approach to improving mathematics that contributes to sustainable quality teaching and
learning performance. However, in the case of the school under review, the support is more
than policy. Participant 5CM, in his capacity as a representative of DBE, actively supported
the participating school in obtaining basic resources such as textbooks and workbooks and
with human resource development. Moreover, the DBE also offers a feeding scheme that
provides daily meals to the learners. In that way, it supports academic performance and
general well-being.

6.3 Availability of resources

The availability of adequate resources contributes to sustaining academic performance in
some countries with effective and functional education systems. In South Africa, one of the
goals of the DBE is to ensure that every learner has access to the minimum required set of
textbooks and workbooks and to increase access to media and technology, including computer
labs. The school under discussion, for example, boasts a mathematics lab where the learners
can do extra maths work under the supervision of a mathematics teacher.

Apart from the DBE, the school's SGB is also very involved in ensuring the learners
have the necessary resources at their disposal. One such resource is the SGB’s initiative to
provide each Grade 12 learner a daily meal after school. It motivates the learners to remain
after school and spend time on their academics under the guidance of the staff, especially
in mathematics. The SGB also provides other resources that indirectly impact learners’
performance in mathematics, like funding the extra classes for Grade 12 learners during the
June and September holidays.

The availability of these forms of support also contributes to the Grade 12 mathematics
performance.

7. Conclusion and recommendations

The findings of this study confirm that learners’ performance in mathematics is not based
on a single factor only, as a school is a complex environment where many aspects play a
role. Approaching the problem through the lens of complexity theory, the study dispelled the
use of linear thinking about how improved Grade 12 mathematics performance is sustained.
Contributing factors are interconnected; despite challenging environments, introducing and

2025 43(4): 93-97 93 @ https://doi.org/10.38140/pie.v43i4.8737


https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.38140/pie.v43i4.8737

Perspectives in Education 2025: 43(4)

combining the right influences can have a positive outcome. When applied to other schools, this
approach will provide more insights into what is necessary to enhance learner performance,
especially at the Grade 12 level.

However, the limitation of the current study to a single case study means that it cannot
be generalised for all quintile 1 schools. The observations were also done during the Grade
12 preparatory exams. Considering the limitations, this study recommends further research
among a broader group of participating schools and stakeholders. Further research will ensure
that ways and methods to improve the academic performance of Grade 12 learners can be
found, especially in communities with limited resources.

References

Adebayo, K. A., Ntokozo, N., & Grace, N. Z. 2020. Availability of educational resources and
student academic performances in South Africa. Universal Journal of Educational Research,
8(8), 3768-3781. https://doi.org/10.13189/ujer.2020.080858

Cadime, I, Lima, S., & Viana, F. 2016. Well-being and academic achievement in secondary
school pupils: The unique effects of burnout and engagement. Journal of Adolescence, 53(1):
169-179. https://doi.org/10.1016/j.adolescence.2016.09.001

Chand, S., Prasad, R., & Singh, A. 2021. Perceived causes of students’ poor performance
in mathematics: A case study at Ba and Tavua secondary schools. Frontiers in Applied
Mathematics and Statistics, 7: Article 614408. https://doi.org/10.3389/fams.2021.614408

Department of Basic Education (DBE), Republic of South Africa 2020 Annual Performance
Plan 2020/2021. March 2020. https://www.education.gov.za/Portals/0/Documents/Reports/
Revised%20202021%20APP%20July%202020.pdf

Department of Basic Education (DBE). 2018. Mathematics teaching and learning framework
for South Africa. Pretoria: Department of Basic Education.

Fidan, T., & Balci, A. 2017. Managing schools as complex adaptive systems: A strategic
perspective. International Electronic Journal of Elementary Education, 10(1): 11-26. https://
doi.org/10.26822/iejee.2017131883

Finnish National Board of Education (FNBE). 2004. National core curriculum for upper
secondary schools 2003: National core curriculum for general upper secondary education
intended for young people. https://jyu.finna.fi/Record/jykdok.971670

Gaotlhobogwe, M. 2012. The impact of lack of resources on declining students’ enrolments
in design and technology in Botswana junior secondary schools. Design and Technology
Education: An International Journal, 17(1), 10-17. https://openjournals.|jmu.ac.uk/DATE/
article/view/1692

Gear, C., Eppel, E., & Koziol-Mclain, J. 2018. Advancing complexity theory as a
qualitative research methodology. International Journal of Qualitative Methods, 17(1):,
1609406918782557. https://doi.org/10.1177/1609406918782557

Given, L. M. (Ed.). 2008. The Sage Encyclopaedia of Qualitative Research Methods. Sage
Publications.  https://us.sagepub.com/en-us/nam/the-sage-encyclopedia-of-qualitative-
research-methods/book229805. https://doi.org/10.4135/9781412963909

Guerriero, S., Pont, B., Figueroa, D. T., Albiser, E., Maghnouj, S., & Fraccola, S. 2015.
Education Policy Outlook: Canada. OECD Publishing. https://www.oecd.org/en/publications/
education-policy-outlook-2015_9789264225442-en.html

2025 43(4): 94-97 94 @ https://doi.org/10.38140/pie.v43i4.8737


https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.13189/ujer.2020.080858
https://doi.org/10.1016/j.adolescence.2016.09.001
https://doi.org/10.3389/fams.2021.614408
https://www.education.gov.za/Portals/0/Documents/Reports/Revised%20202021%20APP%20July%202020.pdf
https://www.education.gov.za/Portals/0/Documents/Reports/Revised%20202021%20APP%20July%202020.pdf
https://doi.org/10.26822/iejee.2017131883
https://doi.org/10.26822/iejee.2017131883
https://jyu.finna.fi/Record/jykdok.971670
https://openjournals.ljmu.ac.uk/DATE/article/view/1692
https://openjournals.ljmu.ac.uk/DATE/article/view/1692
https://doi.org/10.1177/1609406918782557
https://us.sagepub.com/en-us/nam/the-sage-encyclopedia-of-qualitative-research-methods/book229805
https://us.sagepub.com/en-us/nam/the-sage-encyclopedia-of-qualitative-research-methods/book229805
https://doi.org/10.4135/9781412963909
https://www.oecd.org/en/publications/education-policy-outlook-2015_9789264225442-en.html
https://www.oecd.org/en/publications/education-policy-outlook-2015_9789264225442-en.html

Theron Understanding Grade 12 mathematics performance in a disadvantaged rural school

Hamukwaya, S., & Haser, C. 2021. It does not mean that they cannot do mathematics:
Beliefs about mathematics learning difficulties. International Electronic Journal of Mathematics
Education, 16(1): em0622. https://doi.org/10.29333/iejme/9569

Johnson, A. M., Jacovina, M. E., Russell, D. G., & Soto, C. M. 2016. Challenges and solutions
when using technologies in the classroom. In S. A. Crossley & D. S. McNamara (Eds.),
Adaptive Educational Technologies for Literacy Instruction (pp. 13-30). Routledge. https://
www.routledge.com/Adaptive-Educational-Technologies-for-Literacy-Instruction/Crossley-
McNamara/p/book/9781138125445. https://doi.org/10.4324/9781315647500-2

Kapur, R. 2018. Factors influencing the students’ academic performance in secondary schools
in India. University Of Delhi, 7(11): 575-587. https://crl.du.ac.in/sdcl/Electronic%20Resources/
Thesis%20and%20Diss.htm

Katamei, J. M., & Omwono, G. A. 2015. Intervention strategies to improve students
‘students’ academic performance in public secondary schools in arid and semi-arid lands in
Kenya. International Journal of Social Science Studies, 3(4): 107—-120. https://doi.org/10.11114/
ijsss.v3i4.796

Kiger, M. E., & Varpio, L. 2020. Thematic analysis of qualitative data: AMEE Guide No. 131.
Medical Teacher, 42(8): 846-854. https://doi.org/10.1080/0142159X.2020.1755030

Ko, I., Mesa, V., Duranczyk, |., Herbst, P., Kohli, N., Strom, A., & Watkins, L. 2024.
Understanding the characteristics of mathematical knowledge for teaching algebra in high
schools and community colleges. International Journal of Mathematical Education in Science
and Technology, 55(3): 590-614.https://doi.org/10.1080/0020739X.2021.2006348

Manitoba Education and Advanced Learning. 2014. Grade 9 to 12 Mathematics:
Manitoba Curriculum Framework of Outcomes. https://www.edu.gov.mb.ca/k12/cur/math/
framework_9-12/full_doc.pdf

Maree, K. 2007. First Steps in Research. Pretoria: Van Schaik Publishers.

Mazana, M. Y., Montero, C. S., & Casmir, R. O. 2020. Assessing students’ performance
in mathematics in Tanzania: The teacher’s perspective. International Electronic Journal of
Mathematics Education, 15(3): Article em0589. https://doi.org/10.29333/iejme/7994

Mehta, J. 2013. The Allure of Order: High Hopes, Dashed Expectations, and the Troubled
Quest to Remake American Schooling. Oxford University Press. https://doi.org/10.1093/
0s0/9780199942060.001.0001

Moodley, S. 2014. Factors contributing to candidates’ performance in the financial services
sector’s regulatory examination level 1. Unpublished dissertation. University of the Free State.

Murphy, C. 2022. Mathematics success against the odds: The case of a low socio-economic
status, rural Australian school with sustained high mathematics performance. mathematics
Education Research Journal, 34(4): 767-787. https://doi.org/10.1007/s13394-020-00361-8

Murray, D. 2018. Do teachers in South Africa make the grade? Human Factor, DG Murray
Trust, 1 November 2018: 1-76. https://dgmt.co.za/wp-content/uploads/2018/11/DGMT-
HUMAN-FACTOR1-DIGITAL-final.pdf

Organisation for Economic Co-operation and Development (OECD) 2012. Lessons from
PISA for Japan: Strong performers and successful reformers in education. OECD Publishing.
https://www.oecd.org/en/publications/lessons-from-pisa-for-japan_9789264118539-en.html

2025 43(4): 95-97 95 @ https://doi.org/10.38140/pie.v43i4.8737


https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.29333/iejme/9569
https://www.routledge.com/Adaptive-Educational-Technologies-for-Literacy-Instruction/Crossley-McNamara/p/book/9781138125445
https://www.routledge.com/Adaptive-Educational-Technologies-for-Literacy-Instruction/Crossley-McNamara/p/book/9781138125445
https://www.routledge.com/Adaptive-Educational-Technologies-for-Literacy-Instruction/Crossley-McNamara/p/book/9781138125445
https://doi.org/10.4324/9781315647500-2
https://crl.du.ac.in/sdcl/Electronic%20Resources/Thesis%20and%20Diss.htm
https://crl.du.ac.in/sdcl/Electronic%20Resources/Thesis%20and%20Diss.htm
https://doi.org/10.11114/ijsss.v3i4.796
https://doi.org/10.11114/ijsss.v3i4.796
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1080/0020739X.2021.2006348
https://www.edu.gov.mb.ca/k12/cur/math/framework_9-12/full_doc.pdf
https://www.edu.gov.mb.ca/k12/cur/math/framework_9-12/full_doc.pdf
https://doi.org/10.29333/iejme/7994
https://doi.org/10.1093/oso/9780199942060.001.0001
https://doi.org/10.1093/oso/9780199942060.001.0001
https://doi.org/10.1007/s13394-020-00361-8
https://dgmt.co.za/wp-content/uploads/2018/11/DGMT-HUMAN-FACTOR1-DIGITAL-final.pdf
https://dgmt.co.za/wp-content/uploads/2018/11/DGMT-HUMAN-FACTOR1-DIGITAL-final.pdf
https://www.oecd.org/en/publications/lessons-from-pisa-for-japan_9789264118539-en.html

Perspectives in Education 2025: 43(4)

Ogbonnaya, U. I., & Awuah, F. K. (2019). Quintile ranking of schools in South Africa and
learners’ achievement in probability. Statistics Education Research Journal, 18(1): 106-119.
https://doi.org/10.52041/serj.v18i1.153

Okongo, R. B., Ngao, G., Rop, N. K., & Wesonga, J. N. 2015. Effect of availability of teaching
and learning resources on the implementation of inclusive education in pre-school centers
in Nyamira North Sub-County, Nyamira County, Kenya. Journal of Education and Practice,
6(35): 132-141. http://files.eric.ed.gov/fulltext/EJ1086389.pdf

Pillay, D., & Saloojee, S. 2012. Revisiting rurality and schooling: A teacher’s story. Perspectives
in Education, 30(1), 43-52. https://www.ajol.info/index.php/pie/article/view/77010

Pina e Cunha, M., & Vieira da Cunha, J. 2006. Towards a complexity theory of strategy.
Management Decision, 44(7): 839-850. https://doi.org/10.1108/00251740610680550

Potberg, C. A. 2014. Factors contributing to school effectiveness in a disadvantaged community
in the Western Cape: A case study. Doctoral dissertation, Cape Peninsula University of
Technology. https://etd.cput.ac.za/handle/20.500.11838/1989

Pournara, C. 2020. Grade 9 learners’ algebra performance: Comparisons across quintiles,
insights from errors and curriculum implications. South African Journal of Science, 116(9-10):
1-7. https://doi.org/10.17159/sajs.2020/8125

Raja, R., & Nagasubramani, P. C. 2018. Impact of modern technology in education. Journal of
Applied and Advanced Research, 3(1): 33-35. https://doi.org/10.21839/jaar.2018.v3iS1.165

Roodt, M. 2018. The South African education crisis: Giving power back to parents [Report].
South African Institute of Race Relations. https://irr.org.za/reports/occasional-reports/
the-south-african-education-crisis-giving-power-back-to-parents

Sahlberg, P. 2012. A model lesson: Finland shows us what equal opportunity looks like.
American Educator, 36(1): 20. http://files.eric.ed.gov/fulltext/EJ971754.pdf

Solidarity School Support Centre. 2023. National Grade 12 Exam Report 2023. https://skole.
co.za/wp-content/uploads/2024/01/Matriekverslag-2023_web.pdf

Stein, N. 2017. Textbooks. In F. Veriava, A. Thom, & T. F. Hodgson (Eds.), Basic Education
Rights Handbook: Education Rights in South Africa. Section27. https://section27.org.za/wp-
content/uploads/2017/02/Preface.pdf

Steyn, T. 2004. Die belewing van stres by vroulike bestuurders [The experience of stress
by female managers]. Doctoral dissertation, University of South Africa. http://hdl.handle.
net/10500/1800

Theron, J. H. R. K. 2022. Factors contributing to sustained performance in Grade 12
mathematics. Doctoral dissertation. University of the Free State. https://scholar.ufs.ac.za/
server/api/core/bitstreams/e6f63e27-669d-47b2-912¢c-1e55ecf7f046/content

Tosto, M. G., Asbury, K., Mazzocco, M. M. M., Petrill, S. A., & Kovas, Y. 2016. From classroom
environment to mathematics achievement: The mediating role of self-perceived ability and
subject interest. Learning and Individual Differences, 50: 260-269. https://doi.org/10.1016/j.
lindif.2016.07.009

Umalusi. 2015. The Effective Use of Textbooks in the Classroom. Umalusi presentation.
https://www.umalusi.org.za/docs/presentations/2015/textbooks.pdf

2025 43(4): 96-97 96 @ https://doi.org/10.38140/pie.v43i4.8737


https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.52041/serj.v18i1.153
http://files.eric.ed.gov/fulltext/EJ1086389.pdf
https://www.ajol.info/index.php/pie/article/view/77010
https://doi.org/10.1108/00251740610680550
https://etd.cput.ac.za/handle/20.500.11838/1989
https://doi.org/10.17159/sajs.2020/8125
https://doi.org/10.21839/jaar.2018.v3iS1.165
https://irr.org.za/reports/occasional-reports/the-south-african-education-crisis-giving-power-back-to-parents
https://irr.org.za/reports/occasional-reports/the-south-african-education-crisis-giving-power-back-to-parents
http://files.eric.ed.gov/fulltext/EJ971754.pdf
https://skole.co.za/wp-content/uploads/2024/01/Matriekverslag-2023_web.pdf
https://skole.co.za/wp-content/uploads/2024/01/Matriekverslag-2023_web.pdf
https://section27.org.za/wp-content/uploads/2017/02/Preface.pdf
https://section27.org.za/wp-content/uploads/2017/02/Preface.pdf
http://hdl.handle.net/10500/1800
http://hdl.handle.net/10500/1800
https://scholar.ufs.ac.za/server/api/core/bitstreams/e6f63e27-669d-47b2-912c-1e55ecf7f046/content
https://scholar.ufs.ac.za/server/api/core/bitstreams/e6f63e27-669d-47b2-912c-1e55ecf7f046/content
https://doi.org/10.1016/j.lindif.2016.07.009
https://doi.org/10.1016/j.lindif.2016.07.009
https://www.umalusi.org.za/docs/presentations/2015/textbooks.pdf

Theron Understanding Grade 12 mathematics performance in a disadvantaged rural school

Venter, L., & Viljoen, T. 2020. A systems perspective on school improvement with a focus
on teachers. Systemic Practice and Action Research, 33: 265-293. https://doi.org/10.1007/
$11213-019-09508-6

Waddington, D. 2018. Challenges of Canada’s decentralised education system. College
Quarterly, 21(2): Article n2. http://files.eric.ed.gov/fulltext/EJ1180308.pdf

Yin, H., Lee, J. C. K., & Zhang, Z. 2020. Linking university mathematics classroom
environments to student achievement: The mediation of mathematics beliefs. Studies in
Educational Evaluation, 66: Article 100905. https://doi.org/10.1016/j.stueduc.2020.100905

2025 43(4): 97-97 97 @ https://doi.org/10.38140/pie.v43i4.8737


https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.38140/pie.v43i4.8737
https://doi.org/10.1007/s11213-019-09508-6
https://doi.org/10.1007/s11213-019-09508-6
http://files.eric.ed.gov/fulltext/EJ1180308.pdf
https://doi.org/10.1016/j.stueduc.2020.100905

	_Hlk208910367
	_Hlk208915341

