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ABSTRACT 

Science subjects are critical for any country’s economy and South Africa is no exception.  

The MeerKAT radio station in the Northern Cape, Southern Africa Large Telescope in 

Sutherland, Northern Cape (largest optical telescope in the Southern hemisphere), and South 

African Laboratories for Accelerator Based Sciences in the Western Cape are clear testimony 

of Physical Sciences’ contribution to the South African economy. South Africa’s Department 

of Basic Education (2003) stresses that sciences not only prepare learners for economic 

activity, critical thinking, and problem solving, but also channel them towards applied 

sciences, medical and engineering fields (Collins and Calhoun 2014; Parker 2017). Thus, 

sciences set the precedence for success as a stepping stone into prestigious occupations. 

However, this may only happen if their teachers possess appropriate attributions. Attributions 

are key to classroom pedagogical practice and learner achievement as they influence teacher 

pedagogic strategies, choice of materials, content and learner activities. Literature abounds 

on Physical Sciences teachers, however, questions around their attributions to their 

pedagogies, have not been adequately investigated. Thus, developing an in-depth 

understanding of Physical Sciences teacher attributions to their pedagogical practice is vital.  

This study explored Grade 12 Physical Sciences teacher attributions to their pedagogical 

practices and how these attributions shape their professional growth. Through a multiple-site 

case study within an interpretive paradigm, data were generated from 16 purposively sampled 

Physical Sciences teachers in selected rural, township and urban secondary schools in 

KwaZulu-Natal, UMzinyathi district, through face-to-face interviews, document reviews and 

lesson observations. Data were transcribed and manually analysed through an eight-step open 

coding process. Two theories – Weiner’s (2005) causal attribution theory and Bell and Gilbert’s 

(1996) Aspects of Professional Learning – enabled unpacking, understanding, and explaining 

the data. 

Findings indicate that Physical Sciences teachers attributed their pedagogical practices to both 

internal and external factors. The teachers attributed pedagogical practices to their internal, 

unstable and controllable attributions related to professional knowledge (pedagogical and 

subject content knowledge), which they could manipulate. External and uncontrollable 

attributions to their pedagogy related to learner ability, infrastructural and material under-

resourcing (which forced them to ‘make-do’), learner attitudes and family background.  
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Findings also revealed that Physical Sciences teacher attributions related to networking, 

improvisation and innovation influenced their professional growth in pedagogical knowledge 

and practices, pedagogical content knowledge, as well as context and curriculum knowledge.  

While the Physical Sciences teachers experienced professional growth, severe under-

resourcing in rural schools studied limited their growth. Given the ‘make do’ frame of mind 

that teachers adopted, this has a bearing on the teaching and learning of Physical Sciences. This 

study suggests a need for resource support.  

In relation to the theoretical framework, Weiner’s Attribution theory and Bell and Gilbert’s 

Aspects of Professional Learning theory in combination make a useful lens to understand 

attributions to pedagogical practice and teacher professional growth. What I found was that 

attribution theory on its own was inadequate for understanding attributions and their influence 

on professional growth. I needed a theoretical way to understand, describe, and analyse data to 

establish how these attributions influence teacher professional growth. Consequently, Bell and 

Gilbert’s (1996) theory was adopted. This thesis, therefore, suggests a need for more 

comprehensive research into the nature of Physical Sciences teacher attributions in their 

pedagogy and their influence on professional growth, drawing on this combined framework 

and developing it further to determine its applicability beyond this particular inquiry.  
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CHAPTER ONE 

INTRODUCTION TO THE STUDY 

Introduction 

Attributions are the explanations or reasons that teachers give for their or other people’s 

actions, behaviour, feelings, attitudes, beliefs, skills and knowledge about their teaching and 

learning experiences (Weiner 2005). In other words, these are the basis for the teachers’ 

classroom and pedagogical choices, decisions and actions. Consequently, attributions are 

critical to teacher professional practice as they shape their decisions and choices on 

instructional behaviours, processes and tasks. The study sought to develop an in-depth 

understanding of Physical Sciences teacher attributions to their pedagogy and how the 

attributions influence their professional growth in the UMzinyathi district of South Africa.  

This chapter attempts to set the scene for the study by providing vital preliminary contextual 

information and articulating the problem. 

Literature (Borg 2003) shows that teacher attributions to teaching and learning have a great 

impact on pedagogical practice and teacher growth as they can either promote or inhibit their 

practice and their development. Karabenick and Conley (2011) assert that there is a strong link 

between teacher attributions and professional growth and the latter is essential for instructional 

effectiveness and improvement of students' learning and achievement. Further reviewed 

literature (Farrell and Ives 2015) also shows that teachers’ attributions to teaching not only 

affect their teaching practices but also their development and students’ learning and progress. 

National literature (Steyn 2010) further indicates that attributions play an important role in 

teacher professional learning and development processes. 

South Africa as a developing country has potential for great achievement in the science and 

technology areas which contribute to national economic growth (Kelder 2008). Science related 

projects like the South African MeerKAT radio station launched in 2018 in the Northern Cape, 

the Southern African Large Telescope (SALT) in Sutherland (the largest optical telescope in 

the Southern hemisphere), and the iThemba LABS (South African Laboratories for Accelerator 

Based Sciences) in the Western Cape are testimonies of the value of the sciences and their 

contribution to the country’s economy (Sooryamoorthy 2013; von der Heyden et al. 2016; 

Maree and Vos 2021). Further, the study of Physical Sciences contributes towards the holistic 

development of learners in professional career paths related to applied science courses and 
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medical and engineering fields (Collins and Calhoun 2014; Parker 2017). This is further 

illustrated by Okoye (2009) who says science education is also valued in society as it sets the 

precedence for academic success as the stepping stone for entrance into more prestigious 

occupations. 

Additional literature consulted further emphasises that Mathematics and Science are two 

gatekeeper subjects required to sustain a nation’s economy (Ogunniyi 2011). The Global 

Campaign for Education (GCE) in outlining the Sustainable Development Goals (SDG) for 

2030 emphasises that science learners must be equipped with transferable skills, such as 

problem solving, critical thinking and creativity as they are key skills for economic growth and 

environmental sustainability (UNESCO 2020).  Ingersoll and Perda (2009) reveal that 

contemporary educational thought the world over holds that one of the pivotal causes of 

inadequate learner performance is the inability of schools to adequately staff classrooms with 

qualified teachers, particularly in the fields of science and mathematics. They go on to say 

shortages of science and mathematics teachers are at the root of staffing problems and these 

shortfalls generally affect education quality. SACE (2010) indicates that science and 

mathematics teacher demand and supply, both internationally and in South Africa, is a 

complicated set of dynamics which has contributed to poor learner performance. In this regard, 

the Department of Basic Education (DBE) (2003; 2015), also emphasising the value of the 

sciences, stresses that these subjects prepare learners for active national economic activity, 

critical thinking, problem solving, self-expression, acting responsibly towards the environment 

and developing alternatives in difficult situations. Consequently, DBE Action Plan 2017 to 

2019, foregrounds an “increase in the number of learners who pass Physical Sciences” (DBE 

2017:21).  

However, students can only develop those requisite skills, competencies and qualities that 

would channel them to the science-related fields outlined above when their teachers possess 

appropriate attributions inter alia. Thus, developing a little more understanding of Physical 

Sciences teacher attributions to their pedagogical practices and the influence of those 

attributions on their professional growth is vital. In addition, investigating teacher attributions 

enables an exploration of issues that intersect with the bigger debates about on-going supply-

side deficits of science and mathematics teachers and specialists to enhance economic 

development, as well as discourses around Physical Sciences teacher practice and professional 

growth. 
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Studies of teacher attributions have been carried out internationally (see, for example, Adams 

2012; Petrie 2013; Riley and Ungerleider 2012), regionally (Kafyulilo 2013; Lyakurwa 2012; 

Wesonga and Aurah 2019) and nationally (Gudyanga and Jita 2019; Motloung, Mavuru and 

McNaught 2021; Ramnarain and Hlatswayo 2018). However, questions regarding the nature 

of teacher attributions to their pedagogical practices and their influence on professional growth 

remain unanswered as none of the studies surveyed investigated this phenomenon. This is what 

this study aims to contribute in a limited way. There is evidence (Weiner 2005) that internal 

attributions are unstable and controllable, implying that they can change over time, while  

external attributions are stable and uncontrollable, which means these cannot be changed 

easily.  

The sample of teachers investigated in this enquiry were qualified Physical Sciences teachers 

practising in selected rural, urban and township schools in the UMzinyathi district in the 

KwaZulu-Natal (KZN) Province of South Africa. This interaction, therefore, lifts the specifics 

of these sixteen teachers that form the heart of this study into the wider discourses on teacher 

practice and student learning of science. Thus, this study is not only about understanding the 

sixteen teachers explored. Further, while the teachers investigated in this study were not fully 

representative of all Physical Sciences teachers due to philosophical orientations and 

assumptions, and the small sample size, they exemplify teachers working in rural, urban and 

township contexts teaching this subject. As such, findings may shed some light on issues that 

are pertinent to the wider context.  

Following this introduction, a background of the study which offers a synopsis of the history 

of teacher education in South Africa and the policy context is provided. Subsequently, I define 

the focus and purpose of the study, which is followed by my personal context and motivation, 

my axiological assumptions and the rationale behind the study. Thereafter, I outline the 

statement of the problem and research questions. Overviews of theoretical frameworks and 

methodological approaches are then provided, followed by the definition of terms. The thesis 

organisation is then outlined to conclude the chapter.  

Background to the study  

This section offers a synopsis of the history of teacher education in South Africa and then 

discusses the policy context of the study. 
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A Synopsis of the History of Teacher Education in South Africa: Pre-Liberation Era 

Under apartheid, the entire education system of South Africa was divided into four groups. 

Coetzee (2010:1) states that from “1948–1994 the Department of National Education under the 

National Party Government created four separate departments of education for each of the 

designated race groups”. These were the Department of Education and Culture in the House of 

Representatives for coloured learners; the Department of Education and (Teacher) Training for 

blacks; the Department of Education and Culture in the House of delegates for Indians; and the 

Department of Education and Culture in the House of Assembly for whites (Mukeredzi 2009; 

Wolhuter, Lemmer et al., 2007; South Africa.info 2006). This segregation of departments 

according to race promoted inequality across the South African education and teacher 

education setting. There were glaring differences and inequalities across the four education 

systems in South Africa and this applied to teacher qualifications, teacher-pupil ratios, per 

capita funding, buildings, equipment, facilities, books and stationery. Resourcing was 

determined and classified on racial lines, with blacks enduring a bleak and resource deprived 

education system, while education for whites was rich and comfortable, and that for Indians 

and Coloureds satisfactorily provided for (Islam 2012; Mukeredzi 2009; Wolhuter, Lemmer et 

al. 2007).  

 Further, in teacher education, teachers were trained in racially and ethnically segregated 

colleges and universities (Islam 2012). Teacher education for whites was located in post-

matriculation whites-only colleges and universities (Cross and Chisholm 1990). Post-

matriculation institutions were those institutions attended by students who had passed matric 

examinations known as the National Senior Certificate (NSC). The entrance requirements in 

these ‘whites only’ institutions were prohibitive for other races. The programme duration was 

four years for a teachers’ diploma and three years for a degree (Chisholm 2019). The duration 

was longer for a teachers’ diploma because it involved a practical element which the degree 

did not.  

South African black students and student teachers disliked Bantu Education as the majority of 

them considered it inferior to the alternative offered to their white counterparts. It was a symbol 

of their position in the wider society, further depriving them of opportunities (Ilorah 2006). 

Chisholm (2019) explains that the aim of Bantu Teacher Education was to prepare teachers for 

the rapidly increasing number of primary schools. The responsibility of educating black South 

Africans lay under the Department of Bantu Education and, later, the homeland governments 
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assumed control of teacher training colleges within their areas, which were basically extensions 

of the schooling system (Chisholm 2020).  

Parker (2003:20) asserts that there were huge and evident variations in the provinces and 

homelands and many shortcomings emerged in the apartheid teacher education system, 

including: 

o Numerous varied curricula and qualifications; 

o The absence of nationally coordinated teacher supply and demand; 

o Ineffective quality assurance and accountability procedures; 

o Varied per capita costs and serious distortions in supply; and 

o An abnormally large pool of unemployed primary school teachers (50 000) and 

a serious shortage of secondary school Science teachers.  

Preceding 1963, each province had different teacher education courses/curricula and teachers’ 

qualifications or certificates. There were differences in the nature and structure of curricula and 

qualifications as each training college pursued its own provincial curricula and qualifications 

(Chisholm 2020; Mukeredzi 2009). In other words, due to these differences, teacher training 

in segregated provincial homeland colleges did not permit teachers to teach in other provinces. 

The then-prime minister of South Africa, Hendrik Verwoerd, pointed out that Indian and 

coloured people were to serve their communities in a natural way (HSRC 2005). In other words, 

Indian teachers were required to teach Indian children and coloured teachers to teach coloured 

children, as it was then assumed that mixing across race groups was unnatural, hence ‘separate 

development’. Apart from segregation, teacher education portrayed a complex system that was 

unequal and inefficient, fragmented and expensive, characterised by glaring cost discrepancies 

across institutions (Chisholm 2020; Maistry 2014; Mukeredzi 2009).  

In the 1940s, South African teacher training colleges generally offered diverse programmes: 

1. Teachers’ Lower Certificate and Senior Certificates with entry qualification 

requirement of Standard X;  

2. Two-year primary school teachers’ lower course after Standard VIII;  

3. Two-year primary school teachers’ course after Standard X; and  
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4. Higher primary school teachers’ course specialisation for teachers with either one or 

two of the other certificates above. (Chisholm 2019).  

The two-year primary school teacher lower course was restricted to women (Chisholm 2019). 

However, there is no evidence of any programmes that were crafted to further enhance teacher 

professional growth. According to Mukeredzi (2009), in the 1940s, rationalisation, 

reorganisation, and redeployment processes in teacher training colleges became even more 

critical.  

Teacher Education in South Africa: Post-Liberation Era 

On gaining liberation, the government embarked  on rationalisation and the establishment of 

provincial government departments, instituting radical structural transformation which shifted 

teacher education from provincial governance to national competence in 1996 to rationalise 

and regularise curricula and qualifications (Chisholm 2020; Maistry 2005; Parker 2003; 

Mukeredzi 2009; 2016; Ogunniyi and Mushayikwa 2015). Amid all these changes, there was 

a marked decline in enrolments of student teachers registered in colleges and university 

Faculties of Education (Parker 2003) mainly due to issues related to relevance and quality of 

the many offerings, as well as inconsistencies and apparent lack of regulation. These were 

pointers to the need for the incorporation of these colleges as sub-divisions of the then existing 

universities as opposed to autonomous colleges (Parker 2003). Thus, the post-1994 democratic 

government decided to institute the incorporation of teacher education colleges into the then 

existing Higher Education Institutions (HEIs) and the closure of all teacher training colleges 

(Chisholm 2019; Mukeredzi 2009; Parker 2003).  

Soon after the publication of the Teacher Audit in 1995, the government embarked on these 

proceedings to rationalise the teaching profession by closing teachers’ training colleges and 

offering ‘excess teachers’ severance packages as a way of addressing the question of ‘over-

supply’ and ‘under-supply’. Consequently, following the implementation of the Constitution 

in 1996, colleges of education became the responsibility of higher education, incorporated into 

universities (Sayed 2004).  The university sector became the main provider of both primary 

and secondary teacher education.  

The decision to locate teacher education in universities had to do with ‘a strong focus on 

‘subject/learning area content knowledge’ and a research culture which universities rather than 

colleges were seen to provide’ (Sayed 2004). In making universities responsible for teacher 

education and not provincial departments, ‘a degree of autonomy that universities enjoy, 
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including curriculum autonomy’ was secured (Sayed 2004:287). The teacher education 

programmes offered, among others, included a four-year Bachelor of Education (BEd) and a 

one-year Postgraduate Certificate in Education (PGCE), following a three-year degree 

(Chisholm 2019). Apart from a set of ‘core' or 'foundation' modules that all student teachers 

had to take, student teachers had subject specialisations and one of those specialisations was 

Physical Sciences. It is the nature of attributions to pedagogical practices of a group of teachers 

who specialised in Physical Sciences that this study investigated.  

 However, in those processes of incorporation there were challenges, related to teacher 

shortages which were more intensified in rural than in urban schools given that, as Lewin, 

Samuel et al. (2003) point out, there was urban teacher oversupply and rural teacher 

undersupply. Physical Sciences subjects were not spared. Parker (2003) indicates that the 

system created a shortage of secondary school Science teachers and those who were hired to 

teach the subject were professionally unqualified with gross content gaps. Thus, the nature of 

the teachers’ attributions to their pedagogical practices and how they influenced their 

professional growth needed to be understood and documented. Given the knowledge gaps as 

highlighted above, between  2001 and 2014 the Department of Education (DoE) focused on 

teacher in-servicing, upgrading and/or re-skilling, targeting the many underqualified or 

unqualified serving teachers and unemployed educators who required retraining in preparation 

for employment (Parker 2003; Sibanda and Mukeredzi 2019).  

One of such upgrading programmes launched by the DoE was the Advanced Certificate in 

Education (ACE). The ACE was intended to ‘cap’ an initial or general teaching qualification, 

through which graduates were able to proceed with studies at NQF Level 7 (CHE 2010). 

Physical Sciences was one of the specialisations within this suite of ACE programmes 

launched by the government. The ACE Physical Sciences programme, introduced in response 

to poor teacher quality in science (Spaull 2013), was offered to candidates who already 

possessed an NQF Level 6 teacher qualification and were teaching Physical Sciences at high 

school, to develop their content knowledge and practical skills for teaching in the Further 

Education and Training phase (FET) (Sibanda and Mukeredzi 2019). But, whether or not the 

Physical Sciences teachers attributed their pedagogical practices to such programmes and how 

the attributions influenced their professional growth, was not known. This is what the study 

sought to establish. 
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 Having chronicled in the section above the post-Liberation history of teacher education in 

South Africa, the next section discusses the South African policy context related to teacher 

education.  

South African Education Policy Context  

In its endeavour to dismantle the unpopular apartheid educational system in South Africa upon 

attaining liberation, the DoE formulated a number of education policy initiatives.  

Curriculum 2005 (C2005) and Outcome Based Education (OBE) formulated in July 1994 with 

its implementation in 1998 was regarded as the master plan to eradicate the inequalities of the 

apartheid education system (Deventer 2009). Deventer goes further to say C2005 was viewed 

as a planned framework (process) of curriculum innovation underpinned by factors such as 

redress, access, equity and development. Key points enshrined in this new curriculum included 

instilling a sense of co-operation, critical thinking and social responsibility, as well as 

empowering individuals to participate in all aspects of society (Deventer 2009). Further, C2005 

took into consideration all forms of education such as Early Childhood Development (ECD), 

General Education and Training (GET), Further Education and Training (FET), Adult Basic 

Education and Training (ABET), Education for Learners with Special Education Needs 

(ELSEN) and Inservice Education for Teachers (INSET) (Chisholm 2019). As a democratic 

approach, teachers were considered as equal partners in curriculum and material development 

with employers (Cross, Klein and Twala-Mkwanazi 1998). The curriculum emphasised 

outcomes (such as the acquiring of skills and grasping of the subject matter and the content) 

that were to be achieved by the learner. C2005 also emphasised the Norms and Standards for 

Teacher Education (NSTE) of 1997 and 2000 which provided the basis for what is expected of 

a competent teacher (these are outlined in the next section). 

While this Curriculum C2005 offered a breakthrough in terms of addressing imbalances of the 

past, one of its shortcomings was failure to choose a common language for teaching and 

learning. (Parker 2003). Further C2005’s over-emphasis on Christian/European education was 

considered unrealistic in many regions of South Africa (Enslin et al. 1998). Ono and Ferreira 

(2010:59) also point out that, “The introduction of Outcome Based Education (OBE) and 

Curriculum 2005 (C2005) was an unprecedented curriculum reform in the history of South 

Africa”. This OBE and C2005 reform created a huge gap between its aims and what the 

majority of teachers were trained for (Jansen and Taylor 2003). OBE was very different from 

what teachers were accustomed to: as such, what was required was both intensive and extensive 
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teacher professional development (Fiske and Ladd 2004). However, training of teachers for 

OBE was shoddy and inadequate (Jansen and Taylor 2003). Steyn (2008) concurs that the 

South African education system can only be transformed if teachers are appropriately equipped 

to meet the policy delivery challenges in the classroom. Instead, the DoE mounted ‘multiplier’ 

cascade models of teacher training (Ono and Ferreira 2010) which were ineffective as some 

trainers did not understand the curriculum and, consequently, distorted crucial information 

(Mukeredzi 2009). As such the training did not translate into desired teacher practices in their 

classrooms. Villegas-Reimers (2003) emphasises that professional learning and development 

are basic and critical in implementing educational reforms. With these and other weaknesses, 

the C2005 outcomes-based curriculum was discontinued. 

In an attempt to promote teacher professional growth, in 1995 the regulatory framework for 

teacher education programmes developed by a South African committee of experts was 

established (Human Sciences Research Council (HSRC) South Africa 2006). The framework, 

was published and scheduled for discussion in 1998 and later gazetted as the Norms and 

Standards for Educators Act (NSE) in 2000 (South Africa DoE 2005; Department of Higher 

Education and Training (DHET) 2010). The policy outlined the values, knowledge and skills 

that were viewed as symbolic of a professional and knowledgeable educator. The aim was to 

develop knowledgeable, highly skilled and valued teachers, capable of implementing C2005. 

It provided an overall strategy for effective teacher professional growth and development, 

teacher retention and student recruitment, to meet social and economic needs. This policy, 

which catered for all teachers in all Phases (from Foundation Phase to FET), intended to build 

a community of committed, competent and highly efficient, ethical, and professional teachers 

critical to the provision of quality education (Mukeredzi 2009). The seven prescribed roles for 

educators as outlined in the NSE policy called on the teacher to be: 

I. The specialist in a phase, subject discipline, or practice; 

II. The learning mediator; 

III. An interpreter and designer of learning programmes and materials; 

IV. A leader, administrator, and manager; 

V. A scholar, researcher, and life-long learner; 

VI. An assessor; and 



10 
 

VII. Engaged in community, citizenship, and pastoral roles (DHET 2010:51-52). 

The policy was also intended to provide teacher educators with a guide regarding what to 

include when designing teacher education programmes (DHET 2010). However, Parker (2001) 

argues that the relationship between policy processes for teacher education, what happens in 

teacher education programmes in universities and teacher development in the classroom 

(student learning) was not established. Given this argument, understanding how and whether 

the Physical Sciences teachers’ attributions influenced teacher professional growth needed to 

be established. 

In a bid to transform and improve the quality of education, the DoE introduced the Revised 

National Curriculum Statement (RNCS) in 2002 which was built on the previous curricula 

(C2005) with the aim of updating and specifying more clearly what was to be taught and learnt 

on a term-by-term basis (Chisholm 2019). However, between 2002 and 2009, the RNCS was 

criticised for its lack of specification. In 2009 it was reviewed, then revised and in 2012 

replaced by the Curriculum and Assessment Policy Statements (CAPS) which was adopted and 

is currently operational.  

CAPS' introduction came with a significant focus on the course content, teaching and learning 

pedagogy and learning strategies (Ojo and Mathabathe 2021). Further, the curriculum was 

meant to assist learner knowledge and skills acquisition and give teachers a structure on what 

to teach and assess on a grade-by-grade and subject-by-subject basis, thereby creating 

uniformity in the system (Ojo and Mathabathe 2021). With the introduction of CAPS, the 

government tried to close the existing gap between private and public schools (Chisholm 2019).  

Most private schools form part of the IEB (Independent Examinations Board) (DBE 2020), an 

agency that provides examinations to most private schools. The IEB also follows the CAPS 

curriculum like any other public school. Thus, the educational gap between private and public 

schools led the government to introduce CAPS to close the gap between IEB students and 

public school students, to merge the inequality gap (Ojo and Mathabathe 2021).  

However, Ojo and Mathabathe (2021) argue that CAPS as a nationwide curriculum has 

benefited private schools more than public schools. The reason is that although most private 

schools offer an IEB curriculum,  they have better resources and facilities and employ qualified 

and experienced teachers (Ojo and Mathabathe 2021) who know and understand the curriculum 

subjects better than public school teachers and provide integrated learning and teaching in each 

learning area offered. Given this argument, investigating public school Physical Sciences 
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teacher attributions, delivering the CAPS curriculum was vital. While CAPS is currently 

operational, there are other policy initiatives that were launched to run concurrent with it:  

Integrated Quality Management System; South African Council for Educators CPTD; and 

teacher subject clusters which I discuss below. 

Further promoting on-going teacher professional growth, the South African DBE introduced  

the Integrated Quality Management System (IQMS) in 2003 and later reviewed and changed it 

to the Quality Management System (QMS) in 2021 (DBE 2022).  

The IQMS, which embraced three integrated systems, namely, the Developmental Appraisal 

System (DAS), Whole School Evaluation (WSE) and the Performance Management System 

(PMS), aimed at identifying the specific needs of teachers, schools and district offices; 

providing support for continued professional growth; promoting accountability; monitoring an 

institution’s overall effectiveness; and evaluating teachers’ performance (Education Labour 

Relations Council [ELRC] 2003). The policy assumes that most teachers recognise the need 

for and take responsibility for personal professional growth. Hence, establishing the influence 

of teacher attributions to their professional growth is synonymous with determining teacher 

responsibility for their professional growth. While DAS enables transparent individual teacher 

appraisal with a view to determining areas of strength and weakness, in order to draw up 

programmes for individual improvement (ELRC 2004), WSE was intended to institute the 

effective monitoring and evaluation of teaching and learning and the vital enhancement of 

quality and standard of performance in schools (Steyn 2017). PMS, an aspect of accountability 

systems, is a supportive structure within the schools where teachers are supposed to be assisted 

by their supervisors to attain the standards expected of them (Mosoge and Pilane 2014). Thus, 

IQMS was meant to monitor teacher professional growth and the quality of teaching and 

learning in all schools in South Africa from FP to FET. One of its objectives was regulation of 

educator competencies and evaluation of their strengths and professional growth and 

development needs (DoE 2002b). However, such growth would only occur if the educators 

possessed appropriate attributions, given that teacher professional learning and consequently 

professional growth only occurs when they are open to that learning (Guskey 2004). The ELRC 

(2003:1) training document states that “the IQMS intends to identify the professional growth 

needs of teachers and schools to support them and enhance their development and continuous 

growth”. However, Mahlaela (2011:2) asserts that “most schools’ management and teachers 

had a negative attitude towards the policy as they believed that the purpose of the IQMS was 

to determine salary progression and exercise control. They also viewed IQMS as an instrument 
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used by the DBE which had no benefit to schools’ internal management.” With all these 

arguments, whether Physical Sciences teacher attributions influenced them to professionally 

learn and grow through such instruments needed to be understood and recorded.  

Another policy initiative for teacher professional growth relates to the Continuing Professional 

Teacher Development (CPTD) mentioned  above, developed by the South African Council for 

Educators (SACE). The SACE is a statutory body for professional educators, which initiated a 

CPTD system (DoE 2006). It is a recognised body for educators, entrusted with the 

responsibility to register all educators, manage professional learning and development for 

educators and instil a code of ethics among them (Mokgalane 2019). Through the CPTD system 

all educators (from FP to FET) would earn professional learning and development points by 

engaging in activities that addressed their own professional growth needs from the endorsed 

SACE list. Teachers would choose from: “school driven programmes; employer driven 

programmes; qualification driven programmes; and programmes offered by Non-

Governmental Organizations (NGOs), teacher unions, community-based and faith-based 

organisations or private companies” (DoE 2006:18). A disciplinary measure that “teachers who 

did not achieve a minimum number of professional development points over two successive 

cycles of three years would be accountable to SACE for such failure” (DoE 2007: 20) is 

included. This CPTD programme threatens to deregister teachers who do not accumulate the 

prerequisite 150 points in a three-year cycle (Mokgalane 2019; SACE 2013). However, 

Mosope and Pilane (2014) complain that associating professional learning with monetary 

incentives pressurises teachers to learn or to cheat the system in order to financially benefit.  

There is no evidence of the effectiveness of the system or the consequences of poor 

performance (Steyn 2017). Hence, this study sought to understand whether, what and how the 

Physical Sciences teacher professional growth took place as a result of some of these initiatives.  

Another initiative that was launched in South Africa in 2009 (and 2012 in KZN) as an 

intervention to promote teacher professional growth and improve learner performance was 

through teacher subject clusters (Magnaye-Laylo 2020). A cluster is a group of schools within 

the same geographical location that regularly converge to promote their own and others’ 

professional learning through sharing ideas, resources, pedagogies and problems which 

ultimately may improve education quality and relevance in their respective institutions 

(Mukeredzi 2016). Therefore, all curriculum subject teachers belonged to their different subject 

clusters which met regularly to learn from and with each other. Clusters stimulate collaboration 

and networking and advocates of this approach (Cheetham and Chivers 2001; Kwakman 2003; 
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McDonald and Klein 2013; Middlewood, Parker and Beere 2013) assert that it enhances 

teacher professional growth. However, Jita and Mokhele (2014) point out that there is no 

evidence of the effectiveness of this model of teacher professional learning and growth. From 

the various policy initiatives for promoting teacher professional learning and growth, as well 

as learner achievement established by the South Africa education system discussed above, 

whether or not the attributions of teachers broadly, and Physical Sciences teachers in particular, 

influenced their professional growth through these policy avenues needed to be investigated. 

In the next section I discuss the state of teaching and learning Physical Sciences in South 

Africa. 

The Context of Teaching and Learning Physical Sciences in South Africa 

Physical Sciences is taught from Grade 10 to Grade 12 (FET Phase) and is comprised of two 

sections: physics and chemistry. At the time of this research, for assessment each section 

contributed 50% of the final grade. During assessment practical work was integrated with 

theory to strengthen the concepts being taught (CAPS 2011). The practicals were in the form 

of simple practical demonstrations, experiments or practical investigations done by learners 

under the supervision of the teacher. Formal assessment for learners in Grades 10 and 11 

comprised of two prescribed experiments per year, one Physics experiment and one Chemistry 

experiment (one experiment per term in Terms 1 and 2). Grade 12 had three prescribed 

experiments per year, one or two Physics experiments and one or two Chemistry experiments 

(one experiment per term in Terms 1, 2 and 3). Two control tests and two examinations were 

written as formal assessment in each of Grades 10 and 11. One control test, one midyear 

examination, one trial examination and one final examination were written as formal 

assessment for Grade 12. There were four recommended informal experiments for Grades 10 

and 11 and three recommended for Grade 12 (CAPS 2011). All these forms of assessment were 

meant to equip learners with the requisite scientific skills. However, practical lessons in many 

South African Schools, in particular in rural schools, were not conducted due to lack of both 

infrastructural and materials resources. This is confirmed by Umalusi, the South African 

Examinations Board responsible for quality control in the schooling system, who lament that 

the prescribed practicals require specialised equipment that most schools do not have. As a 

result these schools skip practicals (Grussendorff et al. 2014). It was further noted that most of 

the schools in the country (95%) were not able to implement these prescribed practical 

components of CAPS due to inadequate laboratory facilities (Grussendorff et al. 2014). 
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This is not withstanding that an overview of Physical Sciences portrays the subject as a hands-

on subject with a lot of practical laboratory components or practical skills that learners must 

learn (Fitzgerald, Danaia and McKinnon 2017). Justifying practical work in science education, 

Jenkins (1999) points out that it is only through practical laboratory work that learners get real 

experience about the natural world. The DBE (2021) in their diagnostic report on Physical 

Sciences (November 2021 examination), emphasised that practical work needs more attention 

in schools to ensure that learners are able to apply practical skills, such as identification of 

variables, drawing of conclusions, interpretation of results and drawing and interpretation of 

graphs. Recent studies (Tsakeni 2018; Ramnarain and Hlatswayo 2018) on reforms in the 

practical components of science curricula have been characterised by an emphasis on inquiry-

based learning which is only possible with the availability of material. In the absence of 

resources, teacher attributions are supposed to come into play to enable initiative and creativity 

to enhance fruitful preparation and delivery of lessons. 

Challenges around the teaching of Physical Sciences in South Africa are well documented. 

However, lack of resources (Makgato and Mli 2006; Ramnarain and Hlatswayo 2018; 

Grussendorff 2014) such as laboratory apparatus has a negative effect on teaching and learning. 

Further to this, the same studies indicate that the apartheid hang-over still affects the state of 

education including the teaching and learning of Physical Sciences. Makgato and Mli (2006) 

and Ramnarain and Hlatswayo (2018) concur that there is unequal distribution of resources and 

unequal conditions of schools, including the availability of learning materials in classrooms. 

Most rural schools suffer from lack of physical resources such as laboratories as compared to 

their urban conterparts. Consequently, performance of learners in Physical Sciences located in 

these marginalised contexts such as UMzinyathi district, which is predominantly rural (STATS 

2016), is lower compared to learners in urban settings. As such many learners lose out on 

practical lessons and demonstrations in Physical Sciences which are meant to stimulate their 

curiosity, deepen their interest in the natural and physical world in which they live and guide 

them to reflect on the universe (DBE 2011). Given the lack of resources, it means that the 

teaching of Physical Sciences remains at a theoretical level even though the teachers may draw 

on their attributions.    

In addition to limited resources, lack of Subject Content Knowledge, (SCK) among South 

African teachers is also documented (Appleton 2015; Bertram, Mthiyane and Mukeredzi 2013; 

Oduaran and Bechuke 2018) and Physical Sciences teachers are not an exception. Lack of SCK 

in some topics implies that learners will not be able to acquire the content and skills related to 
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scientific knowledge and scientific literacy (DBE 2011) as prescribed in CAPS (2011). A 

comment in the Diagnostic Report for the November 2021 Physical Sciences examinations 

indicates that in many questions, candidates made “the same errors and displayed the same 

poor conceptual understanding as in previous years” (DBE Diagnostic Report 2021:212). This 

comment summarises the context of Physical Sciences. If different candidates portray the same 

poor conceptual understanding in consecutive years, this could be attributed to teacher gaps in 

Subject Content Knowledge (SCK), Pedagogical Content Knowledge (PCK), Pedagogical 

Knowledge (PK) and/or poor pedagogical practices.  In such situations, one wonders to what 

the Physical Sciences teachers attribute their pedagogical practices and whether those 

attributions influence their practice. In addition, Physical Sciences is a practical subject which 

requires scientific demonstrations, practical learner engagement, problem solving and good 

learner/teacher interaction. Research (DBE 2009; Makgato and Mli 2006) has shown that apart 

from under-resourcing, in most schools Physical Sciences teaching is rendered ineffective by 

large classes.  

Another aspect which impacts the teaching and learning of Physical Sciences relates to learner 

negative attitudes towards the subject as has been documented (Gough 2014; Duit, Niedderer 

and Schecker 2015). The same sources concur that some learners have a general fear of the 

subject, treating it as very difficult. From the current state of Physical Sciences, it remains to 

be established whether or not the Physical Sciences teachers in this study also attributed their 

pedagogical practices to this and other factors alluded to above and how the attributions 

influenced their professional growth. The next section discusses the focus and purpose of the 

study. 

Focus and Purpose of the Study 

The focus of this case study was to understand the nature of Physical Sciences teacher 

attributions to their pedagogical practices in rural, township and urban schools in the 

UMzinyathi district of KZN Province, South Africa. The study also investigated how these 

Physical Sciences teachers’ attributions influence their practices. In South Africa Physical 

Sciences is taught from Grade 10 to Grade12 as highlighted above. The Physical Sciences 

teachers targeted by this study are those teachers who were teaching the subject in Grade12, 

excluding teachers who were teaching the subject in other Grades. In South Africa, school 

learning is divided into four phases: Foundation Phase (Grade R to Grade 3), Intermediate 

Phase (Grade 4 to Grade 6), Senior Phase (Grade 7 to Grade 9) and FET Phase (Grade 10 to 
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Grade 12). As can be noted, FET is the last or highest phase in the schooling system and the 

matric results are analysed and measured based on the Grade 12 results (Roodt 2018). It was 

this focus on Grade 12 as a measure for matric performance and entry into higher education 

that motivated an investigation related to this grade. 

In the Trends in International Mathematics and Science Study (TIMSS), performance of South 

African learners was ranked number 48 of the 49 countries that participated (TIMSS 2015). In 

the same year the Organisation for Economic Co-operation and Development (OECD) released 

a report ranking the education systems of 76 participant countries across the globe based on 

science and mathematics, and South Africa was ranked the 75th the worst science and 

mathematics education country out of 76 countries (Roodt 2018). This poor ranking of South 

African learner performance in science and mathematics by two different independent 

international bodies is worrisome. In addition, while tests and assessments have been 

conducted with learners, content gaps in science and mathematics among South African 

teachers have been documented as highlighted above (also see for example Bertram, Mthiyane 

and Naidoo 2021; Bloch 2009; Fleisch 2008; Green et al. 2011; South African DBE 2017; 

Mukeredzi 2013; Taylor et al. 2019). Therefore, against this background, the focus of the study 

was to explore Grade 12 Physical Sciences teacher attributions to their pedagogical practices 

given the strong link between teacher pedagogy and learner performance and outcomes (Costa 

et al. 2015; Jacob, Sakiyo and Gwany 2020) . 

While urban schools are often well-resourced, rural and township schools are generally acutely 

under-resourced (Moletsane 2012; Hugo, Jack, Wedekind and Wilson 2010) which prompts 

the teachers to “make-do” (Mukeredzi 2009). Teachers are, thus, forced to draw on their 

attributions and creativity to utilise whatever resources are available within their environment 

to deliver effective lessons. Given this situation, the purpose of the study was to establish 

whether teachers in such contexts attribute their pedagogical practices to those external factors 

and, if so, how the attributions influence their professional growth. Mukeredzi (2013) posits 

that the shortage of resources in marginalised contexts may awaken the teachers’ ingenuity 

which then feeds into their professional growth. She further contends that such limitations 

challenge teachers to think creatively, drawing on their attributions, thereby enabling 

professional growth to occur notwithstanding the constraints. It is Physical Sciences Grade 12 

teachers teaching in rural, township and a few urban schools whose attributions to pedagogical 

practices and their influence on their professional growth, who were the focus of this study.      
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 Teacher attributions as alluded to above can be either internal (unstable and controllable) or 

external (stable and uncontrollable) (Weiner 2005). This study set out to understand both types 

of attributions to teacher classroom practice. The purpose of this study was, therefore, to 

develop an in-depth understanding of the nature of attributions the Physical Sciences Grade 12 

teachers had to their classroom pedagogies. The study sought to get behind their ‘faces and 

skins’ (Bhengu 2005) to understand, through ‘their eyes’ and ‘stories’ (Mukeredzi 2009) their 

attributions and how they influence their professional growth. Data generation, therefore, 

attempted to extract responses indicating the nature of these teachers’ attributions to 

pedagogical practice and their impact on their professional growth. The next section discusses 

my personal context and motivation for this study. 

Personal Context and Motivation for the Study 

I grew up in a rural area and did my primary and secondary education in rural schools. My 

interest in science education dates back to my secondary education in Form 1 (equivalent to 

South African Grade 8) where my role model then was my science teacher Mr Nyama 

(pseudonym). By then Zimbabwe had just attained independence and most rural schools were 

poorly equipped, with no science laboratory, no electricity, no piped water and the majority of 

teachers were not trained. During science lessons Mr Nyama would demonstrate using any 

available resource at his disposal and would say: “suppose this is a beaker, and suppose this is 

a spatula, and suppose this is a Bunsen burner”. All science learning was abstract because 

almost everything was a ‘supposition’ but I still enjoyed learning science and the subject 

became my favourite.  

It was only when I was doing ‘O’ Level (also known as Form 4 in Zimbabwe and equivalent 

to the South African Grade 11) when we got exposed to actual science practicals, but still with 

limited resources. However, despite the challenges associated with rurality, I experienced good 

teaching and learning throughout school education. In my life as a teacher, I have regularly 

reflected on and replayed my learning experiences, trying to understand what my teachers 

attributed their science teaching to and how they managed to teach effectively in marginalised 

environments. There is evidence (see for example Arnold 2005; Moletsane 2012; Mukeredzi 

2016) that schools in rural contexts the world over face challenges but still produce results 

under those unfavourable conditions. A replay of my experiences, where I always wondered 

what my own primary and secondary school teachers attributed their pedagogical practices to, 
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stimulated me to try to understand the nature of those secondary Physical Sciences teachers’ 

attributions to their pedagogy and their influence on their professional growth. 

After training as a secondary school teacher at ‘the Teachers’ College’ (Hillside) in Bulawayo 

and teaching science in rural schools in Zimbabwe, I then moved to South Africa where I was 

employed as a Science and Geography teacher in a rural school in UMzinyathi district in KZN 

province. I discovered that the conditions regarding the status of science education in these two 

countries were more or less the same with reference to infrastructure and resource provision. 

Further, regardless of the fact that I was teaching the subject having failed to clearly determine 

the attributions of science teachers in Zimbabwe, I wanted to develop an understanding of the 

nature of Physical Sciences teacher attributions in the South African context where I was 

teaching.  

Again, there is evidence supporting limited research in rural and township schools (see for 

example Arnold 2005; Gaddy and Dean 2005; Hlalele 2012; Moletsane 2012). I was, thus, 

motivated to study teachers in these two contexts and add the urban context for comparison. It 

is from this background that I was intrinsically motivated to have an in-depth understanding of 

the teacher attributions to their teaching practice and how that influenced their growth as 

teachers of Physical Sciences. 

Having taught sciences for many years, I embarked on this study with some axiological 

assumptions that I discuss in the following sub-section. 

Axiological Assumptions 

Axiology focuses on the ethical issues that need to be considered when planning a research 

study (Kivunja and Kuyini 2017). It involves defining, evaluating and understanding concepts 

of right and wrong behaviour relating to the research (Antwi and Kasim 2015). In other words, 

axiological assumptions address all questions related to research ethics: human values and 

respect, participants’ rights, moral issues, doing good and preventing harm, fairness and 

minimising risk or harm to participants. Thus, axiological assumptions are the basic values and 

biases that I brought into my research.  

As the major data generation instrument – I generated data through face-to-face interviews, 

document reviews and lesson observations – my presence was evident in the interpretation and 

presentation of the data. My epistemological role had some implications for the axiological 

assumptions in this study. My attributions to these Physical Sciences teachers’ attributions to 
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pedagogies were shaped by my experiences as a science teacher in both Zimbabwe and South 

Africa. The participants who took part in this study were science teachers in UMzinyathi 

district where I worked and I had interacted with a few of them during workshops. We would 

chat during tea breaks on social and work-related issues covering content in the subject and 

general challenges. I, thus, carried certain biases to my study due to my experience as a teacher 

and also having interacted with some participants. I should state upfront that in this study I 

studied these Physical Sciences teachers’ in their natural settings but paid particular attention 

to their attributions to pedagogical practices in their different school contexts.  

Notwithstanding my efforts to maintain an open mind during data production, those biases 

might have influenced my views and perceptions of the generated data and the manner in which 

I analysed it. I embarked on this study with the perception that these Physical Sciences teachers 

had complex and different attributions to their pedagogy. Despite the significance of this 

expectation, I critically interrogated these teachers on their attributions related to Physical 

Sciences pedagogy. Against this, I explored the values of my participants and analysed them 

to determine how teacher attributions to their current teaching practice influenced their growth 

and also their reflections as teachers. Having declared my axiological assumptions in advance, 

the rationale for the study is presented in the next section. 

Rationale for the Study  

The rationale for this study is underpinned by three considerations: personal, academic and 

policy issues. First, at a personal level, as I highlighted above, my teaching experience was in, 

sciences and my masters research focused on learner attributions. Given that new ways and 

ideas implemented often emanate from research (Mukeredzi 2009), the study would satisfy this 

utilitarian significance and, as a result, findings would be of utmost benefit to my practice, 

responsibilities and professional growth. 

Secondly, while some academic work, as highlighted above, has been carried out 

internationally, regionally, and nationally, such work targeted other aspects of attributions and 

did not specifically investigate Grade 12 Physical Sciences teacher attributions to their 

pedagogical practices and how such attributions influenced their growth as professionals. 

Hence, it is this gap in literature to which this study would contribute. The limited research on 

this phenomenon apart from creating a gap might also be interpreted to indicate the low regard 

given to Physical Sciences. By investigating the ‘what’ and ‘how’ of urban, township and rural 
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Physical Sciences teacher attributions to their classroom practices in UMzinyathi district 

secondary schools, this research would contribute to knowledge in this area.  

Concomitant to the above, that teacher attributions to teaching and learning are strongly linked 

to professional growth has been documented (see for example Borg 2003; Karabenick and 

Conley 2011; Steyn 2010; Skoumious and Skoumpourdi 2021). Horn and Little (2010) add that 

when teachers engage in on-going professionally ‘growthful’ activities, their pedagogical 

knowledge continues to expand from connecting frameworks for teaching to specific contexts 

and instances of instructional practice. This study was premised on the notion that not much is 

known about teacher attributions in general, the Physical Sciences teachers studied in 

particular, and their influence on their professional growth (Petrie 2013). It, therefore, became 

vital to learn about their pedagogical attributions from them and how these influence their 

work.  

Third, with regard to policy as highlighted above, Physical Sciences is a critical subject and 

key to the country’s economic growth (Kelder 2007; Ogunniyi 2011; DBE 2017). The 

participants in this study were Physical Sciences teachers, therefore, questions regarding their 

pedagogical attributions to Physical Sciences needed to be answered, given that this is a critical 

subject which contributes to the country’s economic development and stimulates leaners’ 

critical thinking and problem solving. Teacher attributions can act as an interface between 

curriculum and practice (Azis 2015), thus, understanding the Physical Sciences teachers’ 

attributions to their pedagogical practices cannot be overemphasised. Again, as alluded to 

above, teacher attributions are key to classroom practice and learner achievement as they 

influence teachers’ pedagogic approaches and choice of materials, methods, content and learner 

activities (Chai, Koh and Tsai 2013; Mukeredzi 2013). It was, therefore, critical that Physical 

Sciences teacher attributions be understood as they have a strong influence on teacher practice 

and learner achievement.  

Again, with regard to policy, there is limited literature available for policy makers on the nature 

of Physical Sciences teacher attributions to their pedagogical practices and how such 

ascriptions influence their growth as teachers of science. The challenges and the pressures that 

the Physical Sciences teachers endure, particularly in marginalised contexts, and the 

professional growth encounters that they undergo in these schools needed to be investigated 

and documented. Teachers in such situations are expected to devise effective and imaginative 

strategies for handling learners and school communities as they try to interpret and deliver laid-
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down curriculum policies and procedures (Mukeredzi 2009). Through collegial interaction 

around Physical Sciences in relation to their classroom practices, the Physical Sciences teachers 

can influence policy development, critique and practice. This study, therefore, sought to 

contribute to teacher education discourses broadly but in particular to the nature of Physical 

Sciences teacher attributions and their influence on classroom practice. Thus, findings from 

this study would hopefully inform the discussions and decisions of policy makers, as well as 

teacher education specialists, professionals, and academics, on issues around Physical Sciences 

teacher attributions in South African rural, township and urban schools. The next section 

outlines the statement of the problem and sets out the research questions that guided the study. 

Statement of the Problem and Research Questions. 

That teacher attributions are critical to classroom practice is well documented (see for example 

Little and Akin-Little 2011; Petrie 2013; Lyakurwa 2012; Kafyulilo 2010; Ramnarain and 

Hlatswayo 2018; Mavhunga and Rollnick 2015). However, a literature search did not yield 

much research on the nature of Physical Sciences teacher attributions to their pedagogical 

practices in schools in KZN Province. Thus, not much is known specifically about the nature 

of Grade 12 Physical Sciences teacher attributions and their influence on teacher professional 

growth in rural, township and urban schools. In addition, there is limited research on teacher 

professional growth in the sciences compared to other subjects like mathematics (Gaddy and 

Dean 2005; Moletsane 2012; Arnold 2005). Thus, an in-depth understanding of the nature of 

Physical Sciences teacher attributions to their practice and the influence of those attributions 

on the teachers’ professional growth needed not only to be understood but also, the study would 

contribute to the gap in knowledge around the phenomenon. 

The study revolved around one key question: To what do Physical Sciences teachers attribute 

their pedagogical practices and how do the attributions shape their professional growth?    

This main question was unpacked by addressing two subsidiary questions: 

1. What is the nature of Physical Sciences teacher attributions to their pedagogical practices in 

secondary schools? 

2. In what ways do the Physical Sciences teacher attributions shape their professional growth? 
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Overview of the Theoretical Framework 

My study which explored Physical Sciences teachers’ attributions to their pedagogical practices 

in secondary schools and how these attributions shape their professional growth drew on 

Weiner’s (1986) theory of causal attribution, complemented by Bell and Gilbert’s (1996) 

aspects of professional learning. Thus, Weiner’s (1986) theoretical framework and Bell and 

Gilbert’s aspects of professional learning complemented and supported one another as the 

shortcomings of one were addressed by the strengths of the other, thereby enabling a more 

nuanced understanding and picture of the reality under exploration (Mukeredzi 2013). 

An attribution, as alluded to earlier, is a person’s perceived reason (or attitude that they display) 

that they give for a particular event or action (Weiner 1986). It, therefore, refers to the 

explanations, reasons (or attitudes) that people give (or portray) for their own or other people’s 

actions or behaviour. Weiner (1986) proposes four causes, which are the most general and 

significant, used to interpret the outcome of an achievement-related event: ability; effort; task 

difficulty; and luck. Dispositional (internal) attributions include all causes that are internal to 

the teacher, like attitudes to their work or subject, personality traits which affect their teaching 

(including classroom management), teaching abilities (Subject Content Knowledge, 

Pedagogical Content Knowledge and Pedagogical Knowledge) or wishes. On the other hand, 

situational (external) attributions include all causes that are external to the teacher, like learner 

attitude towards the subject, learner ability (progressed learners included), resourcing, collegial 

interactions, social situations or any other such work-related aspects (Weiner 1986) which  the 

teacher cannot control.  

The use of Weiner’s (1986) theory of causal attribution was effective in revealing the nature of 

Physical Sciences teacher attributions: whether they were internal or external. However, this 

theory was unable to help me unpack and understand how the attributions influenced teacher 

professional growth. I, thus, sought a complementary theory to help understand and explain 

professional growth. 

The complementary theory, Bell and Gilbert’s (1996) Aspects of Professional Learning, as 

highlighted above, was intended to help unpack data and present findings that addressed 

Research Question Two: understanding and explaining the impetus for professional growth. 

According to these authors, teacher professional growth is comprised of personal, social and 

occupational aspects which are inter-related. The combination of Bell and Gilbert’s (1996) 

theory and Weiner’s (1986) attribution theory was effective in answering my research 
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questions by enabling analysing the nature of attribution and the dimension or impetus for 

professional growth. The next section presents an overview of the methodological approach. 

Overview of the methodological approach 

The study employed a qualitative approach within the interpretive paradigm and a case study 

design. The interpretive paradigm assumes that reality is constructed inter-subjectively through 

the meanings and understandings developed socially and experientially (Cohen, Manion and 

Morrison 2013). Given that attributions deal with beliefs, feelings and attitudes, this paradigm 

was considered appropriate. I adopted the qualitative approach in this study because of its 

holistic nature which strives to record the multiple interpretations of intentions and meanings 

given to situations, experiences and events (Cohen, Manion and Morrison 2013) by 

participants. I decided to use this approach to understand the nature of Physical Sciences 

teachers’ pedagogical practices and their influence on professional growth. Yin (2009) states 

that case study design is a powerful instrument which provides for in-depth investigation of a 

phenomenon. I used multiple-site case study design which enabled me to capture rich 

descriptive data on the nature of teacher attributions and their influence on pedagogy. The 

methodology chapter also discusses population, sample and sampling techniques. Data 

production processes (two-series interviews, document reviews and lesson observations), as 

well as data analysis, were discussed illustrating all choices and moves taken in answering such 

questions as ‘what I did?’, ‘why I did it?’, ‘how I did it?’ and ‘with whom I did it?’. Attempts 

that were undertaken to enhance rigour through the four qualitative aspects of credibility, 

transferability, auditability and confirmability were also discussed before outlining the ethical 

considerations.  

In the next section I discuss operational definitions of key terms that were used in this study.  

Definition of Terms 

The operational definitions of key terms provided in this section are intended to show the reader 

how the concepts and terms are understood in the context of this study and applied by the 

author. 

Attributions refers to the explanations or reasons that teachers give for their or other people’s 

actions, behaviour, feelings, attitudes or beliefs, skills and knowledge to their teaching and 

learning experiences (Weiner 2005). In other words, in this study these are teacher beliefs, 
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attitudes, views, understandings and perceptions which form the basis for the teachers’ 

classroom and pedagogical choices, decisions and actions. 

Physical Sciences is a subject (learning area) which is taught from Grade 10 to Grade 12 in 

South Africa (FET Phase). The subject is a combination of Physics and Chemistry. The subject 

aims to investigate physical and chemical phenomena through scientific inquiry, application of 

scientific models, theories and laws in order to explain and predict events in the physical 

environment (DBE 2011) This subject also deals with society’s need to understand how the 

physical environment works in order to benefit from it and responsibly care for it.  

Pedagogical practices refers to the teaching approaches used by teachers in classroom practice 

(Moore-Cox 2017). In this study it refers to the teaching approaches used in both theory and 

laboratory work – from lesson preparation and planning, lesson delivery, assessment, to lesson 

reflection in Physical Sciences. A carefully considered pedagogy is essential in enabling 

students to learn more effectively and can help them develop high-order thinking skills (Fischer 

et al. 2018; Mukeredzi 2013). 

Professional growth refers to broader changes that may take place over a longer period of time 

as continuation of a teacher's professional development beyond their initial training, 

qualification and induction (Mitchell’s 2013). Thus, with this understanding, professional 

growth in this study is understood as the outcome of multiple specific changes accrued through 

teacher learning and experience which enable Physical Sciences teachers to renew, review and 

extend their practice and improve or increase knowledge of the subjects that they teach. 

Chapter Summary and Overview of the Thesis   

This Chapter presented a background for the study. This was achieved by first outlining the 

background of the study which provided a synopsis of the history of teacher education in South 

Africa – both pre- and post-liberation – followed by the policy context of the study. Thereafter, 

I discussed the state of Physical Sciences teaching and learning in South Africa. The focus and 

purpose of the study were then outlined. Thereafter, I presented my personal context and 

motivation for the study. The next section outlined my axiological assumptions where I 

declared upfront my values and biases as the main data generation instrument and how I 

interrogated Physical Sciences teacher attributions. I then defined the rationale behind the 

study.  Following this was a statement of the problem where I highlighted the paucity of 

research on the phenomenon and then set out the key question and sub-research questions. The 

overviews of theoretical frameworks and methodology were then outlined. The issues of 
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trustworthiness and ethical considerations were discussed in the last section followed by this 

summary and a description of the structure and organisation of the thesis.  

Chapter Two discusses literature related to this study from international, regional and national 

contexts. This literature was organized conceptually and guided by research questions 

addressing the nature of teacher attributions to their pedagogy and the influence of teacher 

attributions on teacher professional growth. 

Chapter Three presents the two theoretical frameworks which guided this study. Weiner’s 

(1986) theory of causal attributions and Bell and Gilbert’s (1996) Aspects of Professional 

Learning. The two theories which guided data generation were lenses for data presentation and 

analysis.  The discussion of theories in this chapter covers historical development, principles 

or key ideas of the theory as well as the application and critique of these theories.  

Chapter Four presents the research design and methodology. It describes and justifies the 

interpretive paradigm, case study research design, qualitative approach and purposive sampling 

which was employed for selecting participants. The research setting is followed by an outline 

of how I gained access to participants. Population and sampling design, as well as the sample, 

are presented followed by piloting. The processes of data generation through two-series 

interview, complemented by document reviews and lesson observations are also described and 

all choices and moves justified. The chapter then outlines the steps followed in data analysis. 

Finally, aspects of trustworthiness and ethical considerations, as well as the limitations of the 

study and how they were dealt with to minimize their impact on findings, are discussed.  

Chapter Five presents and analyses data addressing Research Question One the nature of 

Physical Sciences teacher attributions to their pedagogical practices. Weiner’s (1986) theory 

of causal attribution provides the lens in analysing, describing and explaining findings. 

Chapter Six presents and discusses data answering Research Question Two on how teacher 

attributions shape their professional growth. This discussion draws mainly on Bell and 

Gilbert’s (1996) Aspects of Professional Learning to unpack data and explain the findings. 

Chapter Seven is the final part of this thesis which presents the discussion and synthesis of 

the study findings. Findings from the study are discussed according to the research questions 

to illustrate how the questions raised at the start of the research, in this chapter are answered. 

The chapter then outlines theoretical reflections on the study followed by methodological 

reflections. Subsequent to this, is a review of the study. This chapter also discusses the 
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contribution of this study and offers some recommendations drawn from the findings related 

to policy and practice, as well as recommendations for further research. This is followed by the 

chapter conclusion. 

Having set the scene in this introductory chapter, in the next chapter I present a critical review 

of relevant literature around teacher attributions and their influence on professional growth.  
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CHAPTER TWO 

REVIEW OF RELEVANT LITERATURE 

Introduction 

Through an exploration of 16 Physical Sciences teachers drawn from rural, township and urban 

schools, the study sought to understand the nature of these teachers’ attributions to their 

pedagogical practices and how these attributions shaped their professional growth. Generally, 

teacher attributions are prevalent across all contexts and cultures and, hence, they have a 

bearing on teacher professional growth. The previous chapter introduced the study and 

provided the focus, personal context and motivation, rationale, research questions and 

background of the study. The introductory chapter also provided overviews of the theoretical 

and conceptual frameworks, the methodological approach and the axiological assumptions. 

Further, the chapter provided a summary of the historical background of education in South 

Africa during and after apartheid, inclusive of teacher education.  

This second chapter critically analyses the literature reviewed from books and scholarly journal 

articles relevant to my study, in particular the nature of teacher attributions and their influence 

on their pedagogical practices. Most of the empirical studies critically analysed in this chapter 

were from 2010 to 2021. However, I also consulted a few dated sources from as far back as 

1991 because of the pertinent information contained therein. The literature review process was 

vital for contextualising my study and to enhance understanding of how similar related 

concepts are defined and understood by other researchers. The process also exposed me to the 

experts in the field and how they generally engage with research principles, methodologies, 

and processes related to my study, which enabled me to place my study in perspective, situating 

it appropriately.  

According to Mudavanhu (2017), a literature review in research provides an understanding of 

the existing information, helps to identify areas of controversy or debates that are relevant to a 

particular topic, and where future research might best be directed. In this chapter, I illustrate 

what has been written on my topic, and also discuss those relevant topics that may have been 

discussed differently, thus contextualising my study and identifying the literature gap which 

my study will contribute to. In the same vein, Arshed and Danson (2015) point out that the 

literature review is an evaluative report of studies found in the literature related to a selected 

area of research. The purpose of this literature review was to critically evaluate previous studies 

to further justify my research, identifying questions related to my study that had been answered 
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and those that were outstanding, to ensure that the study was not just a ‘replication study’ but 

would serve a clear purpose by contributing to the gap in the existing body of knowledge. 

Consequently, this offered broad understandings of what has been studied on Physical Sciences 

teacher attributions to their pedagogical practices.  

According to Tanczer (2015), a literature review chapter may be organised in accordance with 

any of three approaches, namely, a chronological, contextual or conceptual approach. In this 

chapter I adopted the conceptual approach where I organised the literature review around my 

main research question: ‘To what do Physical Sciences teachers attribute their pedagogical 

practices and how do the attributions shape their professional growth?’ I adapted my two 

research questions to key subheadings used in the chapter. Within these sections, literature is 

discussed conceptually but according to the three contexts – global, regional and national – 

thereby adopting a ‘funnel’ approach.  

The chapter begins by defining and discussing the concepts around professional growth and its 

derivatives: profession; professional; and professionalism. It finishes off with professional 

growth from international, regional, and national understandings. Second, the chapter discusses 

literature around the nature of Physical Sciences teacher attributions to their pedagogical 

practices. Third, the chapter examines literature on how attributions shape teacher professional 

growth. The chapter concludes with a summary that ties the literature review together. 

Unpacking Concepts 

What is a Profession? 

Saks (2012) in the United Kingdom (UK) defines ‘profession’ as a socially negotiated label 

based on occupational ideologies, not least in terms of the knowledge and skills involved. The 

participants in this study were labelled as teachers according to stipulations by the South 

African Council of Educators (SACE) with whom all teachers must be registered in order to 

teach in South African schools (SACE 2005). Among these stipulations teachers are required 

to hold an appropriate teaching qualification. Hence, the Physical Sciences teachers who 

participated in this study belonged to a teaching profession as they were specialists with 

knowledge and skills in Physical Sciences holding various teaching qualifications such as 

National Professional Diploma in Education (NPDE), Advanced Certificate in Teaching (ACT) 

and Bachelor of Education degree (B.Ed.).  
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Another perspective from Professional Standards Council (PSC) (2015) of Australia is that a 

profession is a disciplined group of individuals who adhere to ethical standards. The two views 

from Saks and the PSC emphasise ideology, skills, knowledge and ethics as key elements of a 

profession. Given that participants in this study were registered as teachers, and were teaching 

in South Africa, they were obliged to follow the SACE code of conduct, as well as the rules 

within their schools. Thus, drawing on the above international definitions, a profession is a 

disciplined group of individuals bound together by their occupational ideology, knowledge, 

and skills, and guided by ethical procedures. Participants in this study possess these qualities.  

Regionally, Yusuf, Afolabi and Oyetayo (2014) from Nigeria view a profession as an 

occupation or vocation that requires special skills, knowledge of some department of learning 

and qualification, especially one with high social status. Knowledge and skills highlighted here 

are also raised by Saks (2012) in the UK and PSC (2015) of Australia. While Yusuf, Afolabi 

and Oyetayo (2014) agree with Saks and PSC in terms of occupation, skills and knowledge, 

the latter bring up the issue of social status. Physical Sciences teachers in the current study 

were viewed as belonging to a profession given their possession of knowledge and skills and 

their performance of a social role – teaching.  

Still in Nigeria, Dada and Fadokun (2010) assert that a profession entails an occupation which 

is dependent upon specialised intellectual study and training for the provision of skilled service 

to other members of society, government and non-governmental agencies, for a definite fee or 

salary. While Dada and Fadokun agree with Yusuf, Afolabi and Oyetayo in terms of 

occupation, skills, knowledge, departmental affiliation and qualification, Dada and Fadokun 

add the issue of remuneration. As alluded to above, the teachers in this study were professionals 

as they had engaged in tertiary studies and training to obtain a qualification and were offering 

a social service – teaching Physical Sciences to FET Grade 12 learners. Therefore, within the 

region, a profession is understood as an occupation for people who have knowledge, skills and 

a certain qualification obtained through training, and who offer a social service to society for 

an agreed remuneration.  

Nationally, Adendorff et al. (2002) define profession as an occupation that performs a vital 

social function or service requiring a significant degree of skill and expertise. Adendorff et al.’s 

definition relates to the authors above in terms of occupational skills and expertise, which 

relates to training. Hence, teaching in this study, is regarded as a profession given that Physical 

Sciences teachers perform a crucial social function which requires skill and expertise gained 
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through training and are also employed and remunerated by the DBE. From the definitions 

above, a profession is, therefore, understood in this study to be comprised of a group of people 

belonging to an occupation, performing a social function for which they receive a salary, 

possessing skills and knowledge from training and who are bound by ethical procedures in their 

service.  

What is a Professional? 

From the international context, Brown et al. (2017) in the United States of America (USA) 

view a professional as a member of a profession. They further state that professionals are ruled 

by codes of ethics and profess commitment to competence, morality and integrity, altruism and 

the promotion of the public good within their expert domain. Simply put, a professional from 

this definition is a member of a profession with a good standing and unquestionable character 

in the eyes of the public. The teachers who participated in the current study were guided by the 

SACE code of conduct and had to adhere to the rules, policies and regulations as stipulated by 

this national professional body.  

Still in the international context, Balthazard (2015) in Canada, in support of the above views, 

conceives a professional as one who prioritises “good and quality” work ahead of economic 

gain (salary). Thus, according to Balthazard, a professional is an individual committed to their 

work quality and integrity: they maintain a high standard of performance and efficiency, as 

well as other attributes of a professional which leads to professionalism. The Canadian and 

USA definitions highlight competence, altruism, morality, integrity, commitment, efficiency 

and high-quality work.  

Regionally, Fareo (2015) in Nigeria states that a professional is a well-qualified person with 

good professional competence who aims for effectiveness. In the Nigerian context the 

government makes provision for the professional growth of teachers through periodic in-

service education. Therefore, in this study, a professional is viewed as a teacher who is keen to 

grow professionally and change in order to improve knowledge in Physical Sciences pedagogy.   

Nationally, literature surveyed by De Wet (2016) shows that professional work involves a 

highly complex set of skills, intellectual functioning and knowledge that is not easily acquired 

and not widely held. Teachers’ work is generally viewed as complex in nature (Bertram 2014), 

demanding intellect and knowledge that is acquired through rigorous training. In this study, the 

term ‘professional’ relates to members of a profession who demonstrate confidence, expert 

knowledge, and skills during instructional practice, who are governed by codes of ethics, who 
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profess commitment to their work, have competence and efficiency, maintain morality and 

integrity and altruism and work in collaboration with one another. 

What is Professionalism? 

In Spain, Vivanco and Delgado-Bolton (2015) defined professionalism as a status that is 

reached, maintained, and improved through the continuous effort and perseverance of those 

who practice the human principles and values that constitute it. Thus, according to this 

definition the Physical Sciences teachers in the current study may be regarded as striving 

towards professionalism through possession of appropriate attributes and values, engaging and 

adopting acceptable principles in their practice throughout their professional lives. Vivanco 

and Delgado-Bolton further state that technical expertise, ethics and skills and communications 

are all vital components of professionalism. The definition by Vivanco and Delgado-Bolton 

includes seven key elements: status that is maintained, continuous effort, perseverance, 

principles, ethics and skills, communication and values. Consequently, the Physical Sciences 

teachers in this study ought to display professionalism through their teaching expertise, ethical 

behaviour and good communication skills.  

Regionally, Nkhoma (2010:73) defines professionalism as: “the conduct of qualified people 

who share responsibilities for rendering a service; for engaging in continued study; and for 

maintaining high standards of achievement and practice within the principles, structure and 

content of a body of knowledge."  Vivanco and Delgado-Bolton and Nkhoma concur on ethics, 

maintaining high standards, continued study, communication, expertise, principles, knowledge, 

and skills as certain aspects of professionalism. However, Nkhoma extended the definition by 

adding structure and possession of content knowledge. Given that the participants in this study 

were all qualified Physical Sciences teachers who were rendering a service (teaching) to society 

and maintaining acceptable standards of practice within the stipulated principles and policies, 

one could argue that they fulfilled the attributes of professionalism.  

In South Africa, professionalism is a pedagogical term centred on the internal quality of 

teaching as a profession, with its relative control in making autonomous decisions over 

teaching practice (SACE 2005). Nationally, Julie, Bimray and Jooste (2019) also defined 

professionalism as the conduct, qualities, vision, mission, values and goals that characterise a 

profession, which describes behaviours that are expected within the profession’s members. The 

South African definition highlights quality, values and conduct which is consistent with 

international and regional definitions but extends professionalism to include vision, mission 
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and goals. In the context of this study, professionalism could be seen as a powerful tool which 

guided teachers in fulfilling their roles to the best of their ability.  

Literature reviewed by de Klerk (2014) further asserts that professionalism is characterised by 

moral attributes that teachers strive to attain, based on excellence, teamwork, collaboration, 

professional development and trust. Further, Adendorff et al. (2002) in surveyed literature state 

that professionalism requires the teacher to be responsible for organising and maintaining an 

effective, safe environment for learners and learning, as well as being a ‘knowledge worker’, 

and as someone likely to have a considerable influence on learners’ values. The definitions 

above by de Klerk (2014) and Adendorff et al. (2002) highlight moral attributes, excellence, 

trust and being a knowledge worker as some of the qualities of professionalism. However, De 

Klerk also includes teamwork and collaboration as other vital attributes.  

For the purposes of this study, professionalism encompasses ethical and moral behaviour, 

honesty, empathy, accountability, commitment, devotion and conscientiousness, a desire for 

life-long learning and enquiry, relational dimensions, interdependence, agency and 

resourcefulness. 

The Concept of Professional Growth 

Villegas-Reimers (2003), in the international context, defined professional growth as 

development of a person in his or her professional roles. It includes formal experiences (such 

as attending professional meetings, workshops and mentoring) and informal experiences that 

take place through reading professional publications and watching television documentaries 

related to an academic discipline. This resonates with Mitchell’s (2013) conception where 

professional growth refers to broader changes that may take place over a longer period of time 

as continuation of a teacher's professional development beyond their initial training, 

qualification and induction. Thus, professional growth is the outcome of multiple specific 

changes accrued through teacher learning and experience which enable teachers to renew, 

review and extend their practice and improve or increase knowledge of the subjects that they 

teach. Middlewood, Parker and Beere (2013) assert that professional growth is an ongoing 

process of reflection on one’s practices and learning, therefore, leading to development of skills 

and knowledge. The acquisition of new skills and knowledge may result in teacher change 

which could manifest in the improvement and implementation of some new or different 

practices. Villegas-Reimers, Mitchell and Middlewood, Parker and Beere’s definitions have 

common goals of increasing teachers’ knowledge, positively transforming classroom practice 
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and enhancing students’ performance through on-the-job-learning. Given this overall overlap 

in the goals of professional growth and professional development to enhance classroom 

practice and students’ achievements, in this study, particularly in this chapter, the concepts will 

be used interchangeably.  

Regionally, Sithole (2020) indicates that professional growth, when designed well, is typically 

interactive, sustained and customised to teacher needs which encourages teachers to take 

responsibility for their own learning and to practise what they are learning in their own teaching 

contexts. Sithole emphasises interaction which is on-going and teachers taking responsibility 

for their learning and application of what is learnt in their classrooms.  

Nationally, Bertram (2014) explains that professional growth may take place in a range of 

different places and spaces, both formal, non-formal and informal and not only as a result of 

formal professional development activities. Bertram’s definition includes formal, non-formal 

and informal growth and development activities, while Sithole’s definition focuses on teachers’ 

interaction, on-going process, teachers taking responsibility and initiative for their learning 

needs and implementing the learning in their classrooms.  

Drawing on the above authors, professional growth in this study is understood as those 

experiences that are sustained (on-going), job-embedded, that occur through interaction and 

collaboration, where teachers assume responsibility to improve their knowledge to enhance 

learners’ performance and outcomes. Having defined concepts around professional growth and 

its derivatives, next I critically evaluate literature on the nature of teacher attributions drawing 

on international, regional, and national studies. 

Nature of Teacher Attributions to their Pedagogical Practices 

In the international context, academic work (see Johansen, Little and Akin-Little 2011; Kulinna 

2009; Petrie 2013; Riley and Ungerleider 2012; Adams 2012; Vail 2011) has been conducted 

on the nature of teacher attributions to their pedagogy. Regrettably, not much has focused on 

the nature of Physical Sciences teacher attributions to their pedagogical practices specifically. 

The following section reviews literature in the international context. 

Johansen, Little and Akin-Little (2011) in New Zealand studied teacher attributions and 

perceptions of behaviour and classroom management. The study was located in an interpretive 

paradigm which utilised both quantitative and qualitative approaches. Participants were 42 

teachers from primary schools in the Hawke’s Bay area. Furthermore, data were generated 
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through questionnaires using a 5-point Likert scale for a number of questions, that is, questions 

requiring YES or NO answers and multiple-choice questions.  

While Johansen et al.’s (2011) study differed from the current study in terms of data generation 

techniques, sample size and its focus on Primary teachers, it is related due to its research 

paradigm and approach. Their findings indicated that teachers tend to attribute the cause of 

school behaviour problems primarily to external factors such as home circumstances and 

parenting. This view is in line with Paine’s (2013) study which also indicates that most children 

who come from poor communities have shattered backgrounds and are characterised by 

families without meaningful employment, single parent households and an increase in the 

number of children cared for by grandparents (external attribution). If teachers perceive that 

the cause is beyond their classroom influence and practice, then they are not likely to look for 

ways in which they can positively change that behaviour and enhance learning (Johansen et al. 

2011). However, if teachers perceive that a learner is able to control his/her behaviour and learn 

when behavioural problems occur, they will presume that the learner has the capacity to change 

behaviour in some way and benefit from their teaching practice. Johansen et al.’s (2011) study 

generally shows that teachers attributed their pedagogical practices to external factors. The 

findings from Johansen et al.’s study are consistent with theory (Weiner 19865) which asserts 

that external attributions are stable and uncontrollable and, consequently, how teachers 

perceive behaviour determines how they will respond or react to it. Thus, how teachers respond 

to or react to a learner’s behaviour depends on their understanding and interpretation 

(attributions) of that behaviour. This study, therefore, wanted to establish whether the Physical 

Sciences teachers’ attributions (understandings and interpretations) related to their pedagogical 

practices or classroom management behaviours influenced their classroom practice. 

Closely related to Johansen et al. (2011), Kulinna (2009) in the USA studied teacher 

attributions and strategies for addressing student misbehaviour (external attribution). Given 

that this current study focuses on teacher attributions to their pedagogical practices, it was 

important to rope in learner behaviour since it is an issue in classroom management. The study 

was interpretive in nature, employing narrative accounts and semi-structured interviews 

involving high school teachers drawn from different learning areas. This study relates to my 

current study in that it focuses on teacher attributions to their pedagogical practices (managing 

student behaviour) and it also adopts Weiner’s (2005) attribution theory. The study (Kulinna) 

found that teachers tend to accept responsibility for the academic success of their students but 

fail to do the same for students’ academic failure. This may affect the pedagogical support that 
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the teacher offers to the different students particularly those showing signs of failure. Drawing 

from Kulinna’s (2009) study, these high school teachers were less willing to accept 

responsibility for their role in student behaviour as they probably believed older students should 

be held responsible for their actions. This inherently implies that students about whom negative 

perceptions are held may not be provided the same pedagogical opportunities for performance 

improvement in academic work. As such teacher attributions would influence their pedagogical 

practices. The USA study shows that teachers attributed their classroom practice around 

classroom management to learner behaviour (external attribution). Accepting responsibility for 

learner success but failing to do so for learner failure, as found in the USA study, is an internal 

attribution which Weiner (2005) calls ‘self-centred bias’. It was, thus, the intention of this study 

to determine the nature of these teacher attributions to their pedagogical practices.  

 Still in the international context, Petrie (2013) in the UK studied teacher attribution style, self-

efficacy and beliefs about differentiation.  The study had a big sample which comprised 84 

student teachers from Roehampton University. This was a quantitative study where a 20-item 

questionnaire was used to generate data. The study discovered that teachers with internal 

attribution styles put more effort into their pedagogies in teaching low performing learners. In 

contrast, teachers with external attribution styles were more likely to reject these learners and 

cease their attempts to help them. As in the current study, Petrie (2013) investigated the ‘what 

and how’ behind student teachers’ attributions to their pedagogical practices. The processes to 

establish the answers to these questions pointed me to areas which could be examined in my 

study, such as whether teachers put a lot of effort in supporting low performing learners or 

ceased their attempts to help them on the realisation of their low performance. Concomitantly, 

Hashweh (1996), in the Asia Pacific Forum, who studied Palestinian teachers to identify the 

relationship between teacher attributions and classroom pedagogy found that differences in 

teacher attributions influenced classroom teaching and professional growth. Such attributions 

influence the teachers’ desire to learn given that it is only when teachers feel motivated to learn 

something that they will be open to learning (Guskey 2002). Roehrig and Kruse (2015), from 

a study aimed at understanding the impact of a reform-based Natural Sciences curriculum on 

teachers’ classroom practices and the effects of teacher beliefs and knowledge of their 

implementation of the curriculum, concluded that teaching attributions have a significant 

influence on classroom practices. Petrie’s (2013) study shows that teachers attributed their 

pedagogy to both internal and external factors.   
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In Canada, Riley and Ungerleider (2012) studied how teachers’ attributions, expectations and 

stereotypes influence the learning opportunities of Aboriginal students. This was a case study 

within a qualitative approach. The study had 21 teachers all drawn from an urban area in 

Western Canada and data were generated through individual face-to-face interviews. Findings 

indicated that teachers were more likely to base decisions about learner learning on limited 

social and behavioural cues such as who the students were or the socio-economic status of their 

family (external attribution) rather than on a rational, systematic basis. The current study also 

sought to find out the basis for the teachers’ decisions in view of the learners’ social and 

behavioural cues. Such teachers often make assessment decisions based on misattributions 

rather than on the student’s actual ability. Contrary to the above findings, Baker and Jones 

(2005) assert that there is a relationship between low socio-economic status and poor 

performance in sciences. Barker and Jones’ view is supported by Saiduddin (2013) who 

highlights that factors such as unstable homes, drug abuse and teenage pregnancy contribute to 

poor performance in sciences among learners. All these issues influence teacher attributions 

and eventually their professional growth. Further, teachers who attribute a student’s lack of 

understanding or poor academic performance to the child’s low abilities, for example, are more 

likely to respond to the student with pity rather than anger (Georgiou, Christou and Panaoura 

2002). From such conceptions these teachers may, thus, develop their own “knowledge-in-

practice” which is teacher knowledge that is constructed through their everyday teaching 

practices and experiences (Kelly 2006; Mukeredzi 2013) to assist that learner. This kind of 

knowledge-in-practice that the teachers develop through their teaching experiences will 

contribute to their professional growth.  

While Riley and Ungerleider’s study was conducted in an urban area only, the current study 

added rural and township schools to enhance the comparative aspect. As Riley and Ungerleider 

adopted Weiner’s attribution theory, my study was able to draw lessons from and allow for 

comparisons of the nature of teacher attributions to their pedagogical practice. 

Closely related to Riley and Ungerleider’s study, Winter and Butzon (2009) studied teacher 

attributions and school reform in South Carolina (USA) focusing on how efforts to improve 

school performance are impacted by teacher attributions about learners’ success or failure. This 

USA study was a qualitative case study which was conducted in rural and sub-urban areas. The 

study used interviews for data generation. The results indicated that teachers attributed school 

performance to learners’ family background citing poverty, especially in schools where poor 

children constituted a high percentage of the enrolment. Learner performance (external 
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attribution) is not the focus of this study but is a product of teacher pedagogical practices in a 

way. Consequently, this study is related to the current study, which seeks to explore teacher 

attributions to their pedagogical practices and also looks to establish whether teachers in my 

study attributed learner performance to family background.  

Winter and Butzon argued against this external attribution, citing the USA former president’s 

speech:  

“From the moment students enter a school, the most important factor 

in their success is not the colour of their skin or the income of their 

parents, it’s the person standing at the front of the classroom”.  

        (Former President Obama 2009).  

Attributing the problem to the learners is an external attribution, unlikely to change as it is out 

of the teachers’ control and a barrier to classroom practice. As such, it would be unlikely that 

the teachers would modify their pedagogical practices. If the teacher attributes the problem to 

the learner (external and stable factor) they are less likely to put more effort into helping the 

learner (Weiner 2005) which, consequently, affects their pedagogical practices. This study 

drew from Weiner’s attribution theory. Given that Weiner’s theory was adopted in my current 

study, this provided me with guidance on the application of theory regarding the nature of 

teacher attributions to their pedagogy. 

In China, Adams (2012) explored teacher attributions and mathematics achievement among 

rural primary schools. The study was quantitative in nature with a sample size of 1000 primary 

school teachers where questionnaires were used to generate data. Results indicated that teachers 

attributed learner achievement to their own lack of qualifications (internal and controllable 

attributions), the shortage of instructional materials and poor conditions of school facilities 

(external and uncontrollable attributions). The study further cited Gansu, a rural area in China 

where teachers sometimes work in classrooms without electricity and with poor lighting. In 

addition, primary school classrooms often did not meet safety standards. Several classrooms 

could not be used in bad weather. Classrooms did not have enough desks and chairs for all 

students. Teachers strictly rationed chalk, pencils and paper to make the very limited supplies 

last until the end of the school year. All these teacher pedagogical practices were attributed to 

the problems and limitations that the teachers faced in their schools. The participants in Adams 

study were Mathematics teachers in rural primary schools, whereas participants in this study 

were Physical Sciences teachers from rural, urban and township schools. Adams’ focus on rural 
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areas gave me the avenue to make comparisons between these with findings from rural context 

in my study regarding the nature of teacher attributions. Adams’ study also shows that teachers 

attributed their pedagogical practices to both internal and external factors. All these factors 

combined in Adams’ study provided an important foundation and pointers for the current study, 

as well as aspects to anticipate in my study. Furthermore, while the study was focusing on 

Physical Sciences, literature on primary school science teachers was pertinent as it provided 

pointers that would be looked out for in this study.  

In California, USA, Vail (2011) investigated teacher perceptions (attributions) of professional 

learning experiences and implications for teaching practice. The aim was to understand the 

process by which teachers change their practices, following participation in the professional 

growth experiences of six Physical Sciences teachers. This USA study was a qualitative case 

study which was conducted in rural and sub-urban areas. A model of teacher-change by Guskey 

(2002) and a model of professional development skills with hypothetical development 

trajectories by Dall’Alba and Sandberg (2006) were the conceptual frameworks adopted in 

Vail’s (2011) study, which adopted a qualitative case study design. Just like in my study, the 

study used interviews, document reviews and classroom observations for data generation. The 

participants in Vail’s study were Physical Sciences teachers just like in the current study, the 

only difference being the number of participants. Moreover, similar to the current study, Vail’s 

study used the three data generation instruments. These similarities provided a healthy 

foundation as I was able to draw lessons from and apply them in my current study. The results 

indicated that teacher perceptions play a major role in pedagogical practices given that 

perceptions influence teacher choices of pedagogies, materials and learner activities 

(Mukeredzi 2013). The view is shared by OECD (2009) who indicate that teachers’ ascriptions, 

beliefs, attitudes and philosophies are important for understanding and improving educational 

practices and processes. In other words, they are closely linked to teachers’ strategies for 

discharging classroom work in their daily professional pedagogies and they shape students’ 

learning and influence their motivation and achievement. Generally, Vail (2011) shows that 

teachers attributed their pedagogy to both internal and external factors. It was, thus, the 

intention of this study to determine the nature of these teacher attributions to their pedagogical 

practices. This formed an important grounding for my study, to determine whether the Physical 

Sciences teachers, in their stories, demonstrated whether or not perceptions influenced their 

classroom practices.  
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Still in the international context, in the USA, Nixon, Campbell and Luft (2016) investigated 

the effects of subject-area degree and classroom experience on new chemistry teachers’ subject 

content knowledge (SCK). This qualitative study explores the effects of holding a degree in 

the subject area one teaches, as well as classroom teaching experience, on teachers’ SCK for 

two chemistry topics: conservation of mass and chemical equilibrium. The study had a sample 

size of six participants, all teaching chemistry. Data were generated through semi-structured 

interviews and lesson observations. 

Findings from this study show that teachers with degrees in a subject had a better SCK 

compared to those without degrees and, consequently, attributed their pedagogical practices to 

SCK (internal attribution). The above finding was in line with Kind (2014) who also found that 

science teachers with degrees in a subject had a high SCK and had better performing learners. 

Other studies, however, found that learners of teachers with science degrees performed no 

better than learners of teachers without science degrees (Diamond, Maerten-Rivera, Rohrer and 

Lee 2013). Drawing from Weiner (2005), teachers with internal attribution styles are likely to 

change and professionally grow, since the factors are unstable and controllable. The primary 

finding of studies that have used direct measures of teachers’ SCK is that science teachers 

overall have inadequate SCK and research has also found that teachers hold misconceptions 

similar to those observed in learners (Kind 2014). Bertram, Mthiyane and Mukeredzi (2013) 

concur that lack of SCK among South African teachers is prevalent. Whether teachers in the 

current study also attributed their pedagogical practices to SCK was not known and needed to 

be established but generally the findings provided a health ground to anchor my study. 

Other findings from Nixon, Campbell and Luft’s (2016) study indicate that teachers attribute 

their pedagogical practices to teaching experience (internal attribution). Chan and Yung (2015) 

assert that classroom experience leads to the development of science teachers’ PCK. 

Friedrichsen et al. (2009), in a related study, compared the knowledge of participants with and 

without classroom experience and concluded that participants with classroom experience had 

more integrated pedagogical knowledge than those without classroom experience, although 

they did not have notably different PCK. This study provides evidence that teacher pedagogical 

practices are attributed to teacher qualifications in the subject area and classroom teaching 

experience (both internal and controllable attributions). 

International literature reviewed above focused on the nature of teacher attributions to their 

pedagogical practices. In the six studies above, teachers teaching in different primary and 
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secondary school phases were explored. The interview and questionnaires were the popular 

data generation instruments. Generally, all the studies reviewed used more than one tool to 

generate data. Methodologically the interpretive paradigm, qualitative and quantitative 

research approaches were adopted in these studies. All studies – except the study by Vail (2011) 

– adopted Weiner’s attribution theory and a conceptual framework, as is the case in my study.  

What also generally emerged in all the international studies evaluated was that teachers 

attributed their pedagogy to both internal and external factors. While the studies reviewed 

above researched teacher attributions, only one studied Physical Sciences teacher attributions 

which further justifies a need for my study. The next section reviews studies on the nature of 

teacher attributions from the regional context. 

Regional studies on the nature of teacher attributions were conducted by Lyakurwa (2012), 

Kafyulilo (2010), Akiri and Ugborugbo (2009) and Wesonga and Aurah (2019). These are 

discussed below. 

Lyakurwa (2012) studied Teachers’ Causal Attributions for Academic Underachievement in 

Public Secondary Schools in Tanzania. Seventy teachers, who were randomly sampled from 

seven public secondary schools, participated in the study. It was a case study with a quantitative 

approach which also adopted Weiner’s causal attribution theory.  Data were generated through 

face-to face interviews and questionnaires using a 5-point Likert Scale. Data were analysed 

through the Statistical Package for Social Sciences (SPSS), version 15. Lyakurwa’s study 

intended to investigate how teachers would explain massive failure in Tanzania, whether 

internalising or externalising the attributions. The study found that teachers attributed students’ 

failure to factors external to them such as issues to be solved by the government, students and 

parents. The study concluded that teachers denied responsibility for causing students’ massive 

failure: instead, the relevant ministry and the students themselves were the root cause. While 

failure rate cannot be blamed entirely on the teachers, studies investigating the relationship 

between teacher attributions and their practice found that they are consistent with classroom 

practice (Borg 2003; Guskey 2009). These findings are consistent with Weiner’s (2005) 

attribution theory which asserts that human beings have a tendency to explain success as a 

product of their personal factors (internal attribution), while they associate failure with 

situational factors (external attribution). The study further pointed out that the government on 

the other hand attributed academic underachievement to factors like incompetence among 

teachers, shortage of laboratories for science subjects, libraries, teaching and learning materials 
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and laziness among teachers, to the extent that some teachers had once been caned by the 

district commissioner in Kagera region just because of being considered irresponsible 

(Lyakurwa 2012). While teachers cannot entirely be blamed for student performance, often 

teachers have a part to play in the success or failure of their learners due to their passion or lack 

of it. Effective teachers have a passion for their subject, enthusiasm for teaching, high 

expectations for their students, offer mentorship through modelling and often “go above and 

beyond” for the students (Mukeredzi in press). Lyakurwa’s (2012) study is different from the 

current study in that it focused on teacher attributions related to learner academic achievement 

whereas the current study focuses on Physical Sciences teacher attributions to their pedagogical 

practices. However, the two studies are grounded on Weiner’s causal attribution theory and 

data were generated through face-to face interviews. These similarities would provide lessons 

and comparisons, as well as guide the application of theory to my findings. 

Akiri and Ugborugbo (2009) in Nigeria studied the relationship between students’ performance 

and teachers’ effectiveness in teaching. The study was descriptive in nature and involved 979 

teachers drawn from 72 out of the total of 361 public secondary schools in the State by stratified 

random sampling technique. Adopting Weiner’s (2005) causal attribution theory, the study also 

used two questionnaires and a rating scale and document reviews to generate data. The results 

showed that effective teachers produced better performing students. Moreover, teachers 

attributed their pedagogical practices to their general attitude to work and poor teaching habits 

(both internal attributions) which in turn were attributed to poor motivation. The study also 

revealed that effective teaching was attributed to availability of resources, general conditions 

of infrastructure, as well as instructional materials (external attributions) in public secondary 

schools in Nigeria which, however, were regarded as poor. The current study also examined 

Physical Sciences teacher attributions related to resource availability, whether or not under-

resourcing in any way contributed to their attributions. 

Findings from Akiri and Ugborugbo (2009) are in line with Kriek and Grayson (2009) who 

assert that the national pass rate in science learning (especially Physical Sciences and 

Mathematics) in South Africa is declining. Some of the factors that contribute to the decrease 

in the pass rate include shortage of resources (external attribution) and the educators’ negative 

attitude, lack of punctuality, poor interpretation and delivery of the curriculum and gaps in 

content knowledge (all internal attributions). According to Gough (2009), these factors have a 

bearing on teacher professional growth. Where there is inadequate teacher content knowledge 

and lack of preparation for classroom engagements, limited conceptualisation of curriculum 
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and policies, there is likely to be poor teaching in the classroom and in schools. This study also 

examined whether the teachers attributed their pedagogical practices to gaps in Physical 

Sciences. Findings from the above Nigerian study showed that teachers attribute their 

classroom practice to both internal and external factors. 

Akiri and Ugborugbo’s (2009) study did not focus specifically on Physical Sciences but was 

grounded on Weiner’s causal attribution theory, as is the case with the current study. This 

similarity enabled me to compare the nature of teacher attributions from other contexts. 

Still in the regional context, Kafyulilo (2010) explored 29 pre-service science and mathematics 

teacher attributions at Dares Salaam University College of Education (DUCE) on competencies 

for integrating technology pedagogy and content in teaching. The study adopted Koehler and 

Mishra’s (2009) conceptual framework which focuses on the development of teachers’ 

knowledge of integrating technology, pedagogy and content. The study employed an action-

based research design with a qualitative approach. Four kinds of data generation instruments 

were used in the study: a student questionnaire, a researcher log book, an instructor interview 

and an observation checklist.  

Findings revealed that preservice teachers attributed their classroom practice to technological 

pedagogical content knowledge (external attribution). Through the use of technology, teachers 

were able to engage in hands-on activities such as microteaching, lesson preparation and 

planning. Technology also gave them the opportunity to share their ideas with their peers. This 

study, from the data tried to determine whether the Physical Sciences attributed their 

pedagogical practices to technological artefacts or other resources. Sharing ideas (internal 

attribution) with peers, as alluded to above, enhances professional growth as observed by 

Topolinski (2014) who states that teachers who engage in cooperative learning with others, 

make changes in their classroom practice and knowledge. In support of the above findings, 

Mumhure (2017) asserts that teachers experience professional growth through interaction. This 

is consistent with Mukeredzi (2009) who argues that teachers experience professional 

development through interaction in multiple domains of formality and experience. In addition, 

Kafyulilo’s (2010) findings are consistent with Barasua, Nwanekezi and Chetta (2018) who 

report that students exposed to collaborative learning strategy have improved academic 

achievement scores than those in individualistic strategy. Findings from the above Tanzanian 

study showed that teachers attribute their pedagogical practices to both internal and external 

attributions. 
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These findings from Kafyulilo’ study were pointers to the current study where I also had to 

determine the nature of teacher attributions in relation to their teaching strategies. The use of 

interviews and observations directed me to some of the issues to be aware of during my own 

data generation.  

 In Kenya, Wesonga and Aurah (2019) investigated the influence of teachers’ instructional 

strategies and students’ learning styles on academic achievement in Physics among Kenyan 

high school students. Located in a quantitative approach, a quasi–experimental pre-test post–

test non-equivalent control group design was employed to investigate how three teachers' 

instructional strategies (guided inquiry, cooperative learning and direct instruction) and three 

learning styles (visual, auditory and kinaesthetic) influence academic achievement in Physics 

practical work. The target population was all Form Three Physics teachers in rural Navakholo 

area. A sample size of five hundred and nineteen (519) Form Three Physics teachers was 

selected through multistage sampling procedures (purposive sampling, proportionate stratified 

random sampling and simple random sampling). Findings revealed that teachers attributed their 

lesson delivery (instructional strategy) to enhance learner achievement to three approaches: 

guided inquiry, cooperative learning and direct instruction. The findings are supported by 

Akinbobola (2015) who emphasises that teachers should use various teaching techniques in 

order to make teaching and learning effective, thereby enhancing learners’ academic 

achievement. The findings further show that instructional strategies as attributed above are a 

significant determinant of students' academic achievement and process skills acquisition in 

science, specifically in Physics. The selection of proper instructional strategy in a science 

lesson ensures the achievement of the stated instructional objective effectively. Instructional 

strategies are used in the presentation of the lesson to help the students learn by ensuring the 

smooth delivery of the content. Teaching strategies highlighted in this study are internal 

attributions which are unstable and controllable. The teacher can manipulate them which 

influences their pedagogical practices.   

This study relates to my study in that the participants were Physical Sciences teachers and the 

focus was on pedagogical practices. Regardless of the research study approach (quantitative) 

adopted by Wesonga and Aurah (2019), their findings guided me and directed me to determine 

what the Physical Sciences teachers attributed their pedagogy to and whether the type of the 

lesson to be delivered was a factor. Moreover, the sample size in Wesonga and Aurah was large 

(519), probably because it was located in a quantitative approach which deals with large 

numbers (Cohen, Manion and Morrison 2011), compared to my current study which was 
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located in the qualitative approach with a small sample size of 16 participants. The Kenyan 

study’s participants were drawn from a rural context only whereas in my study I added urban 

and township contexts. This Kenyan study provided me some space for comparison. 

From the above critical analysis of regional studies, all were conducted with teachers in 

secondary schools. Some were grounded in the qualitative research approach while others 

adopted both qualitative and quantitative approaches and interviews were generally the data 

generation instrument of choice. The regional studies mostly used one theoretical framework. 

Just as was reported in international studies, findings indicated that teachers attributed their 

pedagogical practices to both internal and external attributions. As was seen in the international 

studies, the regional research evaluated showed that teacher attributions have a bearing on 

teacher classroom practices. While the targeted sample in these studies included secondary 

school teachers, none of the studies explored Physical Sciences teacher attributions to their 

pedagogical practices. My study will, therefore, contribute to that gap. 

In the national arena, studies on the nature of teacher attributions to their pedagogy were 

conducted by Ramnarain and Hlatswayo (2018), Gudyanga and Jita (2019), Mavhunga and 

Rollnick (2015) and Motloung, Mavuru and McNaught (2021). These are discussed below. 

Ramnarain and Hlatswayo (2018) explored teacher beliefs and attitudes about inquiry-based 

learning (IBL) in a rural school district in Mpumalanga Province of South Africa. The 

participants were 18 Grade 10 Physical Sciences teachers. The research adopted a mixed 

methods design. In the first phase of the research, quantitative data were generated by 

distributing a validated questionnaire to Physical Sciences teachers in an education circuit. The 

next phase of the research involving teacher interviews, provided a more in-depth explanation 

of some of the findings, which emerged from the questionnaire.  

Findings from Ramnarain and Hlatswayo’s (2018) study show that teachers from the rural 

district attributed their pedagogy to inquiry-based learning (IBL) and had a positive attitude 

towards it in the teaching and learning of Physical Sciences. Drawing from Weiner’s (2005) 

attribution theory such a pedagogical approach is embedded with the teacher and, hence, it is 

an unstable internal attribution which is controllable and can change over time. The study 

further showed that IBL could address issues such as learner motivation and could support 

learners in understanding abstract science concepts. Findings in Ramnarain and Hlatswayo’s 

(2018) study further showed that despite positive beliefs towards IBL, teachers were less 

inclined to enact it in their lessons. Teachers claimed that the implementation of IBL was 
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fraught with difficulty, such as availability of laboratory facilities, teaching materials, time to 

complete the curriculum and large classes (all external attributions), which created tension in 

their willingness to implement it. These findings are consistent with Weiner’s attribution theory 

which asserts that external attributions are stable and uncontrollable, consequently teachers 

who attribute their practice to external factors are not willing to change.  

While Ramnarain and Hlatswayo’s (2018) study drew participants from the rural context only, 

the current study added urban and township contexts for comparison. One major similarity 

between Ramnarain and Hlatswayo’s study with the current study is the nature of their 

participants: in both studies participants were Physical Sciences teachers in the FET phase. It 

was, therefore, vital in the current study to establish whether the Physical Sciences teachers in 

the sample had the same type of attributions to their pedagogical practices. 

Parallel to Ramnarain and Hlatswayo’s (2018) study, Gudyanga and Jita (2019) studied 

teachers’ implementation of laboratory practicals in the Free State Province of South Africa. 

Specifically, the study focused on Physical Sciences teachers’ perceptions and experiences 

regarding the prescribed laboratory practicals. Complexity theory (Mason 2008) framed their 

study. Participants were three Grade 11 Physical Sciences teachers drawn from three contexts: 

urban, township and rural schools. The study was located within a qualitative approach. Data 

were generated through document reviews of curriculum documents and laboratory instruction 

activities, complemented by semi-structured interviews with three teachers from different 

schools. Content analysis reduced the data into codes, categories and themes. 

Findings from Gudyanga and Jita’s (2019) study showed that teachers were implementing the 

prescribed practicals and they knew exactly which practicals to conduct with the learners. 

However, the challenge was on shortage of resources (external attribution). The study further 

discovered that Inquiry-based learning (IBL) approaches were not undisputed in science 

practical and laboratory activities but resources were the major attributing factor. Contrary to 

the above findings, Settlage (2007) argues that the IBL approach does not provide learners with 

the required scaffolding for learning specific concepts, nor can it adequately enhance the 

process of science learning. Critics of IBL advocate for teacher-centred expository instruction 

in high school science, especially for practical experiments (Kirschner et al. 2006).  

Gudyanga and Jita’s (2019) findings were closely related to Ramnarain and Hlatswayo’s 

(2018). In both studies the challenges identified included the absence of models (external 

attribution) for teachers on what inquiry-based practical classes should be like, and inadequate 
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professional development activities (external attribution) that equipped teachers with skills on 

how to teach with inquiry approaches whilst under time constraints. In addition, both studies 

cited poor resource provision, poor teaching materials, limited time for curriculum coverage, 

and large classes (all external attributions) as militating against the enactment of IBL in 

Physical Sciences classrooms. Drawing on Gudyanga and Jita’s (2019) study, my study also 

sought to determine teacher attributions to their pedagogy as they related to resources and large 

classes among others. 

Gudyanga and Jita’s (2019) study was closely related to the current study in many aspects. 

Firstly, both sets of participants were Physical Sciences teachers at FET phase, the only 

difference being that Gudyanga and Jita’s participants were teaching Grade 11 whereas 

participants in the current study were teaching Grade 12. However, notwithstanding the 

difference, I was able to have general view of the nature of Physical Sciences teacher 

attributions to their pedagogy. Further to the above, despite the differences in the sample size, 

Gudyanga and Jita’s study and the current study drew their participants from three contexts 

(rural, urban and township). Gudyanga and Jita’s study laid a foundation for my study on what 

to anticipate from these contexts and how to generate, analyse and synthesise data from three 

contexts. In addition, the two instruments used for data generation (structured interviews and 

document reviews) were similar, which provided me with more guidance and lessons to draw 

from. Both Gudyanga and Jita’s (2019) and Ramnarain and Hlatswayo’s (2018) findings 

showed that teachers attributed their pedagogy to external factors which are uncontrollable. 

Still in the local context, Mavhunga and Rollnick (2015) explored science teacher beliefs 

related to topic specific pedagogical content knowledge (PCK). The study, with a sample size 

of 16 participants employed mixed-methods research, a method that presents a pragmatist 

paradigm embodied in the use of plural research methodologies which frequently results in 

more holistic research (Johnson and Onwuegbuzie 2004). The participants were pre-service 

teachers teaching chemistry (a component of Physical Sciences) in their fourth year of 

university study. A larger proportion of these participants were drawn from disadvantaged 

communities particularly in deep rural communities. Data were generated through observation.  

Findings from the study indicated that teachers who believe that their main role is to provide 

information in a science classroom practice teacher-centred approaches (internal attribution) 

and are considered to have traditional and instructional beliefs, while those predominantly 

practicing learner-centred enquiry-based approaches are considered to have responsive and 
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reformed beliefs about teaching science. In between these two extremes are teacher science 

attributions (beliefs) that are considered transitional. The findings are supported by Luft (2009) 

who asserts that teachers who hold traditional attributions practice teacher-centred pedagogies, 

and those who hold reformative teacher attributions implement learner-centred enquiry-based 

teaching and show more improvement in their PCK. It was, therefore, vital in this study to 

determine whether attributions of the Physical Sciences teachers in my study related to some 

such aspects. Furthermore, Luft et al. (2011) state that teacher attributions as personal 

constructs are important to a teacher’s practice, as they guide instructional decisions, influence 

classroom management and impact the representation of the content. Drawing from Weiner 

(2005), teachers are more likely to stay motivated to try a task again in the future if they have 

attributed the cause of the original outcome to factors that are internal, unstable and 

controllable. This implies that teaching strategy is under an individual’s control, therefore, if 

teachers attribute their success to effort they are likely to try the task again in future with similar 

or more effort.  

Mavhunga and Rollnick’s (2015) study relates to the current study in the following aspect: the 

number of participants (16) is identical and the bigger sample was drawn from deep rural areas 

in both studies. Further, lesson observation was used in both studies as one of the instruments 

used to generate data. As pointed out in the previous discussions, such similarities provided 

lessons and guidance on procedures in my study, thereby avoiding pitfalls. 

Still in South Africa, Motloung, Mavuru and McNaught (2021) investigated teachers’ beliefs 

and practices in teaching Life Sciences using English, a language that is not their own home 

language. The study was underpinned by a socio-constructivist perspective, emphasising how 

one’s personal context, including prior experiences, influences the development of beliefs 

about language use in life sciences classes and the manner in which teaching and learning might 

occur. The sample comprised six teachers who all spoke English as a second language. The 

data were generated using structured interviews to ascertain the teachers’ beliefs about the 

teaching of Life Sciences in English to Grade 11 classes and classroom observations to identify 

their classroom practices.  

Findings from the above study indicate that teachers’ beliefs about teaching Life Sciences to    

English second language (ESL) learners were attributed to the interactions that occur in the 

classroom. The above finding is in line with Mthiyane (2016) who asserts that teacher 

attributions about teaching strategies are driven by encounters that teachers engage in 
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throughout many aspects of their teaching. For instance, the process of code-switching (CS) 

(internal attribution) may arise from a situation where a teacher in attempting to explain a 

certain abstract concept to learners in English realises that learners struggle to understand the 

English words (external attribution). Findings further indicate that the practices that Life 

Sciences teachers attribute their practices to may differ from what they believe to be the best 

way to teach Life Sciences through the medium of English. Previous research has found that 

township teachers who are ESL speakers often face a difficult task in teaching Life Sciences 

using English (Mthiyane 2016). Setati (2002) argues that teaching and learning occur most 

effectively when learners are familiar with the instructional language. Language is central to 

issues arising in science classes (Oyoo 2017) and as such, learners need to comprehend English 

to learn the subject matter meaningfully. This study  provided pointers on what to expect in my 

current study given that Physical Sciences is also taught in English and my participants were 

also drawn from rural and townships and were probably ESL speakers as Mthiyane indicated. 

Findings from the above study (Motloung, Mavuru and McNaught 2021) suggest that schools 

in South Africa are generally multilingual and multicultural and learners in these schools are 

mostly ESL speakers. Consequently, Life Sciences teachers resort to code-switching (CS) in 

order to explain scientific concepts that are problematic to learners (Mthiyane 2016). However, 

although regarded as an effective process, CS can also contribute to the science language 

problems that occur in Life Sciences classrooms. Since CS involves moving from one language 

to another (Prinsloo et al. 2018), it can be difficult for teachers to accommodate all learners 

from different cultural backgrounds if the teacher is not proficient in all languages spoken by 

the learners in the class. Adopting one language for CS in a diverse or multilingual classroom 

means that some learners are left behind thereby denying them their right to learning 

(Kaushanskaya and Crespo 2019). CS from the attribution theory perspective is an internal 

attribution which is unstable and controllable and as such it can change over time and, if 

properly executed, can lead to teacher change.    

Findings from Motloung, Mavuru and McNaught (2021) show that teachers attribute their 

pedagogical practices to both internal and external factors. While the above study was informed 

by the socio-constructivist theory, the current study draws from Weiner’s attribution theory. 

Participants from the above study (Motloung, Mavuru and McNaught 2021) were Life Sciences 

teachers but the current study focused on Physical Sciences teachers. However, it should be 

noted that the two (Life Sciences and Physical Sciences) are sister subjects originating from 

the same stem: Natural Sciences. Whether the Physical Sciences teachers attributed their 
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pedagogical practices to similar factors had to be established in the current study. However, 

the nature of Life Sciences teacher beliefs (attributions) noted above gave me a strong hint on 

what to expect in the current study. 

The national studies on the nature of teacher attributions to their pedagogy which were 

reviewed, were generally conducted in universities and secondary schools. The studies were 

mainly qualitative, situated within an interpretive paradigm. Purposive sampling was 

dominant, although a few employed convenience and multi-stage sampling. Like the 

international and regional studies, the interview was the common data generation tool. Again, 

akin to the international and regional studies, teachers attributed their pedagogical practices to 

both internal (classroom management, teaching strategies, code switching) and external 

attributions (resources, learner behaviour, learner ability and English Language as a medium 

of teaching and learning) attributions. Most research settings were urban with only a few rural 

contexts which justifies the inclusion of the rural segment in the current study. From all the 

studies evaluated it has become evident that none of them investigated Physical Sciences 

teacher attributions. The next section critically reviews studies of the influence of teacher 

attributions on teacher professional growth. 

The Influence of Teacher Attributions on Teacher Professional Growth. 

This section reviews international, regional, and national literature on the influence of teacher 

attributions on their professional growth. From the international context: Mathew, Mathew and 

Peechattu (2017); Supovitz and Turner (2000); de Vries, van de Grift and Jansen (2012); 

Özdemir (2020) and Luan, Atan and Sabudin (2010) explored the influence of teacher 

attributions on professional growth. 

Mathew, Mathew and Peechattu (2017) in India studied reflective practices as a means of 

teacher development. The study used a qualitative enquiry and data were generated through a 

structured questionnaire and semi-structured interviews. The participants were 13 students 

enrolled for the two years B.Ed programme at St. Joseph’s College of Education, Mysuru, 

Karnataka, India and who had opted to specialise in mathematics. 

Findings from Mathew, Mathew and Peechattu’s (2017) study show that student teacher’ 

attributions related to reflective teaching (internal attribution) influenced their professional 

growth. The study suggests that when teachers have a desire to carry out systematic enquiry 

into themselves, they understand themselves, their practices and their learners and this 

understanding promotes professional growth. Reflections allow teachers to modify and 
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improve professional practices and this stimulates growth. Consequently, when teachers 

constantly look into their own actions and experiences, they professionally grow on their own.  

Mathew, Mathew and Peechattu (2017) assert that reflective teaching is a process where 

teachers think over their teaching practices, analyse how something was taught and how the 

practice might be improved or changed for better learning outcomes in subsequent lessons. In 

support of the above study, Jacobs, Vakalisa and Gawe (2011) contend that reflective teaching 

offers teachers the opportunity to renew their practice and to understand the effects of their 

teaching, which promotes teacher professional growth. They further state that teacher 

attributions around reflective teaching provide information on how teachers connect with 

learners meaningfully, thus, promoting sound teaching and learning practice.  

Mathew, Mathew and Peechattu’s (2017) study also found that teacher attributions to their 

reflections influenced them to answer the “what and why” questions which gave them certain 

power over their teaching, resulting in the emergence of autonomy and responsibility in their 

work, consequently leading to professional growth. Lieberman and Miller (2000) point out that 

the practice of reflective teaching, reflective inquiry and reflection-on practice, results in 

gaining personal and professional knowledge that is important to being an effective teacher and 

in shaping children's learning. Further, Mukeredzi (2014; 2015) posits that reflection assists 

teachers to resolve their teaching uncertainties and encourages independent professional 

learning from thinking about classroom experiences, about teaching and about learning 

processes. Therefore, it was vital to establish the extent to which my participants’ attributions 

related to teacher reflection shaped their professional growth. 

Supovitz and Turner (2000) in the USA investigated how the effects of perceptions on Science 

teaching practices and classroom culture influenced teacher professional development. This 

was a large-scale quantitative study of 3 464 Science teachers and 666 principals in secondary 

schools. A model of the theoretical relationship between professional development and student 

achievement by Allen and Lederman (1998) guided this study which was carried out in rural, 

urban, and suburban areas, including small towns.  

The findings indicate that teachers’ perceptions (attributions) related to the use of inquiry-based 

teaching practice and investigative classroom culture influenced teacher professional growth. 

Supovitz and Turner’s study further found that teacher attributions which influenced their 

professional growth related to their classroom practice was a product of teachers’ beliefs and 

understanding of the school socio-economic status, such as management support and 
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availability of resources (laboratory apparatus). These attributions influenced them more to 

change their classroom practice than did principals’ support or the availability of resources. 

The above study is consistent with Furner and McCulla’s (2019) which asserts that specific 

school contexts have a substantial and differential influence on teacher professional growth 

across all career stages eventually improving their instructional practices. Attributions which 

influenced individual teacher professional growth related to lesson preparation and planning 

emanated from the participants’ beliefs about teaching practice and classroom culture. This is 

given that, as Mukeredzi (2013b:97) asserts, planning allows for thorough preparation and 

increases teacher efficiency and confidence through “self-interrogating, stepping back, ‘pre-

playing’ and pre-evaluating classroom practice, and teachers develop new knowledge and 

beliefs on content, pedagogy and student learning.” Thus, these teacher attributions around 

preparation and planning influence teachers’ instructional processes (Westhuize, Mosoge, 

Niewoudt and Steyn 2012) and general classroom practice, consequently, their professional 

growth.  

Supovitz and Turner’s (2000) study also found that teacher attributions around lesson delivery 

influences growth. Professional growth in turn influenced teacher engagement with their 

learners as they began to allow them to work in cooperative learning groups. When teachers 

engage with learners they develop a deeper understanding of their challenges and may modify 

their teaching approaches to suit the ability of their learners and such attributions influence 

their growth.  Ali (2011) asserts that group work encourages deeper learning, interdependence, 

confidence development and individual accountability. Therefore, teachers need to expose 

learners to various teaching strategies to realise each learner’s potential and, in the process, 

they experience professional growth. However, Le, Janssen and Wubbels (2018) argue that if 

teachers are unsure about how to monitor learners’ group discussions, manage group work and 

adequately intervene when necessary or model appropriate collaborative behaviour, this will 

affect the quality of group learning, collaborative (networking) processes, as well as their 

professional growth. Therefore, teachers need to understand various ways of handling group 

work in order to provide each group with an equal opportunity to learn and to avoid gaps in 

learning.  

 Teachers believed that by engaging learners in hands-on activities they would understand them 

better and diagnose their individual strength and weaknesses (Levitt 2002) and, consequently, 

such attributions influence teacher professional growth. These findings are in line with Ho et 

al. (2016) who state that hands-on activities encourage students’ creativity, critical thinking 
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and problem solving, promote student independence and aid low-ability learners to overcome 

their initial handicaps. Whether the participants in the current study’s attributions also 

influenced their professional growth related to classroom practices (strategies, learner 

creativity, and critical thinking) needed to be established. 

In the Netherlands, de Vries, van de Grift and Jansen (2012) studied teachers’ beliefs and 

continuing professional development. Located in a quantitative approach, survey data from 260 

Dutch secondary school teachers were generated and analysed using structural equation 

modelling. The aim of the study was to explore the link between teachers’ beliefs about learning 

and teaching and how they influence their professional development. The study’s initial 

assumption was that beliefs influence working and learning and teachers’ beliefs about learning 

and teaching influence their instructional decisions, which consequently shape professional 

growth.  

Findings from de Vries, van de Grift and Jansen’s (2012) study show that teacher professional 

growth is influenced by teacher attributions related to three aspects: updating knowledge and 

skills, reflection and collaboration (networking) with colleagues. First, teacher attributions 

related to their ability to continuously update their knowledge and skills in various pedagogical 

aspects influenced their professional growth. After their initial teacher education, teachers’ 

practical knowledge expands through experience and teaching practice, but their theoretical 

knowledge base requires constant and intentional updates to reflect societal and educational 

developments and innovations. Attributions of teachers from de Vries, van de Grift and 

Jansen’s study, therefore, influenced them to update their knowledge (SCK, PCK and PK) and 

skills related to classroom practice through collaboration and networking (Middlewood, Parker 

and Beere 2013) and individual study. 

Second, teacher attributions influence teacher reflection and, consequently, their professional 

growth is enhanced. This is in line with Mathew, Mathew and Peechattu (2017) in the Indian 

study discussed above. Van de Ven (2009) posits that reflection helps teachers make their tacit 

knowledge and beliefs explicit, which provides them with more control over routine actions in 

the classroom and, if necessary, over changes to those actions. Such attributions lead to teacher 

growth. 

Third, findings from de Vries, van de Grift and Jansen’s (2012) study show that teacher 

attributions influence professional growth related to collaboration and networking (McDonald 

and Klein 2013; Middlewood, Parker and Beere 2013). Collaborative activities that take place 
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within and outside the school lead to learning, better teaching and learner learning outcomes 

through their supportive, therapeutic benefits, which can reduce stress and improve confidence 

(Cheetham and Chivers 2001). Collaboration and networking with colleagues provides 

teachers with feedback on their work and introduces new ideas and challenges (Kwakman 

2003). Scholars argue that engaging in professional learning activities collaboratively with 

colleagues influences teachers’ knowledge and expertise (Topolinski 2014; Peterson 2012). 

Topolinski’s study reveals that engaging in conversations with colleagues at grade level or in 

department meetings influenced teachers to reflect on their work; like how new learning can 

be applied in the classrooms (Jimoyiannis 2010). Such attributions related to reflection have a 

bearing on their professional growth. de Vries, van de Grift and Jansen’s (2012) study relates 

to the current research which sought to understand how teacher attributions influence their 

development related to classroom practice. Mukeredzi (2009:47) found that such attributions 

around collegial meetings influenced teacher growth from engaging with colleagues, 

questioning and observing them, reflecting on what they hear, see and practice, appraising their 

own and others’ practices overtly or covertly. As these general subject dialogues promoted 

acquisition of new knowledge and skills, attributions significantly influenced teacher 

professional growth. Such learning was active as teachers. 

Özdemir (2020) in Turkey focused on how the school leaders’ attributions to content 

knowledge and evaluation practices influence teachers’ professional learning activities and 

classroom instruction. This was a large-scale study of 425 teachers who worked in 46 

elementary and lower secondary public schools within two provinces in Turkey. A 

questionnaire was used to generate data. The multilevel structural equation modelling (MSEM) 

version 8 by Muthén and Muthén (2010) was used to analyse data. Findings from Özdemir’s 

(2020) study show that attributions of school leaders influenced teachers’ professional growth 

in areas of practical experimentation and reflective practices were attributed to teachers’ good 

record keeping abilities. From Özdemir’s findings it was, therefore, crucial to establish the 

areas of professional growth in which the attributions of Physical Sciences teachers in this 

current study were influenced. 

Özdemir’s (2020) study further shows that teacher attributions influence their professional 

growth related to supervision. Supervision done by their superiors, such as principals, provided 

evaluation feedback, fostered experimentation and reflective practice among the teachers and, 

consequently, influenced their practice. It is through supervision that teachers’ strengths and 

weaknesses are diagnosed and feedback provided leading to teacher growth and teacher 
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change. Teachers’ attributions related to reflection are consistent with de Vries, van de Grift 

and Jansen’s (2012) Netherlands study and Mathew, Mathew and Peechattu’s (2017) Indian 

study discussed earlier. In support of the above, de Klerk (2014) states that teacher attributions 

related to professional reflection enhance teachers’ practice and promote teacher professional 

growth by developing ways of channelling their teaching and learning processes. Cohen-Sayag 

and Fischl (2012) further state that reflection in teacher education, as discussed  above, is 

viewed as a tool that influences teacher professional growth as it is perceived as a mediator 

between existing, and new knowledge. This is given that reflection prompts teachers to think 

about better ways of performance in subsequent activities, answering such questions as ‘what 

should I have done differently?’ It is about “breaking habitual ways of thinking, enhancing the 

development of meta-cognition, increasing awareness of tacit knowledge, facilitating self-

exploration, and working out solutions to the problem” (Nkambule and Mukeredzi 2017:3). In 

other words, when teacher beliefs focus on engagement in classroom practice through 

reflection, they are trying to answer questions pertaining to their own teaching such as: what 

went well or went wrong? What can be done in future to avoid the same mistakes or to uphold 

the good performance? Such attributions effectively influence teacher professional growth. 

Still in the international context, Luan, Atan and Sabudin (2010) in Malaysia studied teachers’ 

perceptions (attributions) of their pedagogical role when conducting science laboratory 

sessions with computers and how they influence their professional growth. The study was a 

quantitative survey and participants were science teachers drawn from 42 randomly selected 

secondary schools in the state of Negeri Sembilan, Malaysia. The data from 209 teachers (148 

females and 61 males) were used for data analysis. There were twelve items in the 

questionnaire: six items related to the student-centred pedagogical role, while the other six 

related to the teacher-centred pedagogical role.  

The findings from Luan, Atan and Sabudin’s (2010) study indicate that teacher attributions 

influenced their practice around learner-centred teaching approaches in science laboratory 

sessions. This approach engaged learners in authentic classroom activities that assisted them in 

the process of exploration and the discovery of new knowledge and skills which enhanced their 

understanding. The Malaysian study findings are in tandem with Prosser and Trigwell (2009) 

who assert that teachers who view teaching as a process of conceptual change are more likely 

to utilise learner-centred teaching approaches. Such attributions which benefit learner learning, 

influence the teachers’ desire to learn given that it is only when teachers feel motivated to learn 

something that they become open to learning (Guskey 2009) and, hence, teacher growth and 
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change. On the contrary, teachers who perceive learning as the accumulation of information 

(Prosser and Trigwell 2009) are more likely to employ teacher-centred approaches where they 

direct the learning process and control learners’ activities in the classroom. The teachers impart 

whatever knowledge and skills that they have to their learners and become the sole authority 

in the classroom. Such attributions often have an insignificant impact on teacher professional 

growth. Luan, Atan and Sabudin’s (2010) study, just like my current study, focused on science 

teaching, therefore, it had to be seen whether or not attributions of Physical Sciences teachers 

in the current study influence teacher pedagogical practices. 

Further, findings from Luan, Atan and Sabudin (2010) show that teacher attributions influenced 

their practice around teaching approaches that emphasise collaborative learning (McDonald 

and Klein 2013; Jimoyiannis 2010), inquiry-based learning and instruction that fosters 

problem-solving and critical thinking in relation to science laboratory work, in particular 

resources for practicals. Tuzlukova (2018) asserts that teachers who adopt critical thinking and 

problem-solving approaches in teaching, use a variety of teaching material and this approach 

calls for the teacher to be resourceful. Critical thinking and problem-solving approaches 

influenced teachers to be resourceful. Resourcefulness in the teaching of science entails the 

ability to harness all the material that can be used in a lesson to assist learners’ understanding 

of concepts (Wickham 2013). Consequently, attributions which require innovation ultimately 

lead to teacher growth. 

International studies of the influence of teacher attributions on professional growth reviewed 

above show that they were generally conducted with school teachers. The studies were mostly 

large-scale quantitative surveys. Findings indicate that teachers’ attributions related to 

collaboration, reflection and updating knowledge and skills which stimulated their knowledge 

influenced their professional growth. Generally, teacher attributions influenced classroom 

instruction with notable teaching practices such as engaging learners in hands-on activities and 

cooperative learning groups. The next section analyses regional studies on the influence of 

teacher attributions on their professional growth. 

On the regional platform, a literature search did not yield much academic work. Limited studies 

which are discussed in the next section were carried out by Kavenuke and Muthanna (2021), 

Owusu-Fordjouri (2012) and Maende, Luvai and Mbayah (2014). 

Kavenuke and Muthanna (2021) in Tanzania investigated the influence on professional 

development of teacher beliefs and perceptions related to the concept ‘critical pedagogy’ and 
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the challenges they encountered while employing critical pedagogy in teaching. This was a 

qualitative case study which employed semi-structured interviews and direct classroom 

observations in data generation. In teaching, critical pedagogy encourages the use of problem-

solving techniques in order to allow and motivate students to question the knowledge they 

receive (Kinyota and Kavenuke 2018).  

The findings from this study showed that teacher professional growth around critical pedagogy 

was influenced by attributions related to good teacher-learner friendly relationships, including 

teacher handling of learners which encouraged dialogue and interactions. Dialogic interactions 

lead to critical self-assessment which in return, influences better understanding of the subject 

content. A better understanding of subject content leads to teacher growth and change (Kinyota 

and Kavenuke 2018). Mukeredzi (2013) in confirmation notes that a conducive learning 

environment provides a platform devoid of both physical intimidation, as well as cognitive and 

emotional frustration, which allows for a free exchange of ideas where learners learn and laugh 

together. Such an environment makes the classroom safe for both the teacher and the learners. 

Consequently, a good teacher-learner relationship and learner handling has positive benefits 

for both learners and teachers and, in this case, it leads to teacher professional growth.  

Findings from Kavenuke and Muthanna (2021) further indicate that teachers’ attributions 

influence their practice related to critical pedagogy (problem-solving technique). This 

approach influenced the teachers to adapt to and handle crowded classes (Cortes, Mousa and 

Weinstein 2012; Petrie 2013), improvised teaching and learning resources and laboratory 

apparatus (Janes 2013), as well as using correct English terms related to the subject (Garcia 

and Otheguy 2019). Drawing from Weiner (2005) these are internal attributions which are 

unstable and controllable: eventually the teacher can manipulate them during classroom 

practice which may lead to teacher change. Ramnarain and Hlatswayo (2018) assert that the 

implementation of CAPS in Physical Sciences, especially its emphasis on inquiry-based 

learning which is linked to critical pedagogy, has been frustrated by the shortage of resources 

in schools and large classes which may be contributing to learner failure and this demoralises 

teachers, consequently, affecting their professional growth. However, Mukeredzi (2009) posits 

that contradictions of that nature give rise to effective ways to mediate their effects through 

creative and innovative approaches to overcome them and such a process brings about 

professional change and development. This is given that teachers creatively resist the 

constraints within their classroom and school contexts to reconfigure what it means to be a 

teacher.  
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The above Tanzanian study is related to the current study in that both employed a qualitative 

case study design, semi-structured interviews and direct classroom observations for data 

generation. I was able to draw lessons on methodological processes from this Tanzanian study.  

In Ghana, Owusu-Fordjouri (2012) investigated the attitudes (attributions) of Integrated 

Science teachers in senior high schools and their impact on their instructional practice. The 

study employed a descriptive survey design using the quantitative research approach. 

Participants in this study were 138 Integrated Science teachers randomly sampled from the 

Central Region of Ghana. The study employed the questionnaire and observation checklist as 

quantitative instruments and the interview as a qualitative instrument. A closed-ended 

structured questionnaire was used. The quantitative data were analysed into simple frequencies 

and percentages, whereas thematic analysis was used for the qualitative data. Statistical 

Package for Social Sciences (SPSS) version 20 was used for the quantitative data analysis. 

Findings from this study indicate that teachers’ attributions related to SCK influenced their 

attitude towards the subject and their classroom practices. Findings also show that teachers 

who have adequate SCK have a positive attitude towards the subject, are motivated and, 

therefore, are likely to grow. Contrarily, teachers who lack SCK have a negative attitude, are 

demoralised and are less likely to change (Owusu-Fordjouri 2012). Citing Cogilll (2008) 

Mukeredzi (2020) points out that teachers with strong CK endeavour to teach in a more 

interesting and dynamic way. Such an approach to teaching enhances professional growth as 

CK is a significant aspect of teaching since it affects planning, task setting, questioning, 

explaining, giving feedback and assessment (Mukeredzi 2020). Those teachers with little CK 

may shy away from the more difficult aspects of the subject, or approach their teaching in a 

didactic manner (Mukeredzi 2020) which may limit professional growth. 

Azure (2015) in confirmation asserts that some teachers do not have basic knowledge in some 

of the science topics in the curriculum and are, therefore, demoralised to teach them whenever 

they are to teach such topics to the learners. Attributions to knowledge on such subject matter 

of the curriculum that the teachers are required to teach further influences their overall 

perceptions and attitudes to the subject which also influences their professional growth. 

Teachers who possess SCK are confident in their practice (McDonald and Klein 2013), as 

highlighted by Mukeredzi (2020), and can explore new teaching approaches, which enhances 

growth. Further, given that SCK is internal, unstable and controllable, teachers can manipulate 

it to improve their practice, which fosters growth. 
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Further, findings from the above Ghanaian study indicate that teacher attributions related to 

Pedagogical Knowledge (PK) (internal attribution) influence their attitude towards Integrated 

Science and practice (Mosston and Ashworth 2013). This assertion is supported by Azure 

(2015) who states that lack of teaching skills and competencies among teachers is the result of 

their poor instructional approaches and their negative attitude towards Integrated Science as a 

subject. It is further noted from the Ghanaian study that Integrated Science teaching skills are 

highly technical, therefore, teachers teaching the subject should have enhanced skills which 

should be continuously developed. Drawing from the theoretical framework (Weiner 2005), 

PK is an internal attribution which the teachers have total control over and this could change 

over time. In this case, teachers could make some effort to enhance their mastery of PK which 

could lead to their professional growth.  

This study is, therefore, related to my current study in that the focus in both studies was on 

Sciences. Integrated Science is a combination of Physics, Chemistry and Biology whereas 

Physical Sciences is a combination of Physics and Chemistry only. That slight difference did 

not affect the lessons that I learnt about teachers attributions related to SCK and PK which 

influenced their practice. This study was, therefore, an eye opener of what I was likely to expect 

in my current study.  

Maende, Luvai and Mbayah (2014) investigated the influence of teacher perceptions on the use 

of resources inclusive of laboratory equipment on professional development in public 

secondary schools in Kenya. The study adopted a descriptive survey design. A saturated 

sampling technique was used to select one district quality assurance and standards officer, 30 

head teachers and 150 HODs. A simple random sampling technique was used to select 131 

teachers, while 360 students were selected based on Israel’s (n.d) formula of determining 

sample size. Data were generated using questionnaires and focus group discussions. 

Quantitative data from closed-ended parts of the questionnaire were analysed using descriptive 

statistics, while qualitative data were analysed thematically.  

The study found that teacher attributions influenced their classroom practice around lesson 

delivery in relation to the choice of teaching materials, laboratory apparatus, including 

textbooks (external attribution). Cogill (2008) points out that knowledge of learning materials 

is essential not only for teaching itself but also for the choice and evaluation of text books, 

computer software and teaching aids. Thus, this ability influences teacher professional growth. 

This is consistent with Cohen and Hill (2000) who discovered that teacher use of textbooks 
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influenced their professional growth in their classroom practice. Using of textbooks not only 

influences teaching and learning in the classroom setting but also guides the teacher on how 

much content to cover in each session. Contrarily, Darling-Hammond (2003) argues that using 

textbooks makes little difference if teachers do not know how to use them effectively. Further, 

Maende, Luvai and Mbayah found that teacher professional growth was influenced by teachers’ 

attributions related to effective use of the chalkboard. It, therefore, needed to be established 

whether Physical Sciences teachers’ attributions in this current study also influenced their 

professional growth related to chalkboard work or use of textbooks.  

Attributing professional growth to effective chalkboard is supported by Kgomo (2013) who 

states that teachers need to model legible and neat handwriting as students copy what their 

teachers write on the chalkboard. In cases of poor or illegible handwriting on the chalkboard, 

learners may copy work incorrectly, leading to inaccurate facts being learned, consequently 

ruining their learning and understanding (Blease 2014). Good handwriting is generally viewed 

from three aspects: letter formation (form and slant), size and spacing. This is probably the way 

in which teachers in Maende, Luvai and Mbayah’s (2014) study were influenced. Maende, 

Luvai and Mbayah’s study found that teacher attributions around classroom practice positively 

influenced teacher professional growth related to their motivations to effect change in all their 

lessons, making them more practical and engaging, which involved the use of resources like 

laboratory apparatus (Fischer et al.), other learning materials and charts with maps. Moore 

(2013) argues that a deep understanding and the ability to learn new concepts or topics requires 

direct experience with concrete objects. Turning theory-based lessons to practical lessons using 

concrete resources probably enhanced teacher professional growth since it was bound to benefit 

learners in terms of mastery of concepts. 

 The regional studies on the influence of teacher attributions to their professional growth 

analysed above were conducted among teachers, HODs and head teachers. Generally, these 

studies adopted mixed method approaches. Like international studies, the interview was the 

main data generation tool. The findings indicated that teacher attributions related to the use of 

teaching resources, teacher-learner friendly relationships and learner handling, possession of 

SCK, and PK and the use of English as language of instruction, influenced their professional 

growth. It also emerged that teacher professional growth emanating from teacher attributions 

influenced the choice of learning activities and learning materials including textbooks, 

chalkboard and use of different teaching strategies. However, none of the studies critically 

evaluated or investigated Physical Sciences teachers.  
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In the following section, I discuss national studies related to teacher attributions and their 

influence on teacher professional growth. In the national context, studies evaluated were 

conducted by Kibirige and Maponya (2019), Semeon and Mutekwe (2021) and Ramaila and 

Ramnarain (2013).  

Kibirige and Maponya (2019) studied Grade 11 Physical Sciences teachers’ perceptions 

(attributions) on practical work in classrooms in Mankweng Circuit. This was a qualitative case 

study and participants were Grade 11 Physical Sciences teachers all purposively drawn from 

different high schools in Mankweng circuit in Limpopo province. Data were generated through 

face-to-face interviews, non-participant classroom observation and teachers’ portfolios (which 

included lesson plans, designed practical activities, work sheets for practical work and 

assessment activities). Data were analysed thematically using open, axial and selective coding.  

Findings indicated that Physical Sciences teachers’ attributions influenced their professional 

growth around practical work, scientific investigations and experiments in relation to the use 

of demonstrations and explanations. This observation agrees with Ramnarain and Hlatswayo 

(2018) who reported that teachers preferred to demonstrate during practical work for learners 

to see and learn at the same time (Josephsen and Hvidt 2015). Besides Hlatswayo (2018), in 

Kibirige and Maponya’s (2019) study, teachers’ attributions influenced their professional 

growth around practical work with laboratory resources. Resource and laboratory equipment 

limitations influenced and prompted their creativity to come up with other ways of presenting 

effective lessons. Such processes often foster professional growth. Insufficient resources in 

schools have been reported by Kanamugire et al. (2019) who state that a lack of laboratory 

facilities is a long-standing challenge in schools. What it implies is that by adopting use of 

demonstrations (Wickham 2013; Vhurumuku 2010) due to lack of resources for practical work, 

the teachers in Kibirige and Maponya’s (2019) study were innovative in the face of challenges 

and this innovation was a sign of professional growth. Teachers may also have challenges to 

teach practical work as a hands-on learning experience for learners as advocated by Cossa and 

Uamusse (2015), who emphasise that during practical work, learners must observe and 

manipulate objects. The teachers’ reluctance to facilitate authentic student practical work may 

indicate the influence of the teachers’ attributions related to knowledge gaps to design suitable 

activities to teach science topics. Lack of knowledge would be an internal attribution that the 

teachers could change. 
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Kibirige and Maponya’s (2019) study where participants were also Physical Sciences teachers 

is related to my current study and this pointed me to aspects to look out for, for instance, 

whether their attributions to resource availability for practical work, teacher practice in that 

regard and also teacher of knowledge influenced their professional growth. Secondly, the three 

instruments used to generate data were similar to what I used in this study which gave ideas on 

how to handle and analyse data from different sources. In addition, this study in a South African 

context in the same subject area was an eye opener regarding the influence of teacher 

attributions on their professional growth.  

Again in the South African context, Semeon and Mutekwe (2021) studied Physical Sciences 

teacher perceptions (attributions) on the use of language in classrooms and how that influenced 

their professional growth. The study revealed that Physical Sciences teachers attributions 

related to difficulties with meanings of non-technical words used in science context influenced 

and compromised their effectiveness in the teaching and learning of science. The study adopted 

a quantitative approach and data were generated through a closed-ended questionnaire. A 

sample size of 37 Physical Sciences teachers was drawn from high schools in the Ngaka Modiri 

Molema district of the North West province of South Africa. In addition, learners in Grades 

10, 11 and 12 participated in this study which was informed by Vygotskian socio-cultural 

theory (SCT).  

Findings from Semeon and Mutekwe (2021) indicate that teachers’ attributions influenced their 

professional growth around language use or discourse of the science classroom. Teachers’ 

professional growth stimulated them to use the correct Physical Sciences terminology during 

lesson delivery (Madonsela 2016; Garcia Johnson and Seltzer 2017). Consequently, from the 

professional growth, teachers adopted teacher-learner interactive approaches which gave rise 

to conducive environments for learning the Physical Sciences terminology. Turuk (2008) 

concurs that teachers mostly interact with learners through talking using science language, 

using scientific models and equations and conducting experiments. It is through teacher- 

learner interaction that teachers understand the strengths and weaknesses of their learners. Such 

awareness is vital for their practice (Mukeredzi 2016).  

In the Gauteng Province of South Africa, Ramaila and Ramnarain (2013) explored Physical 

Sciences teachers’ perceptions (attributions) and experiences of lesson planning in a new 

curriculum and how that influenced their professional growth. The study adopted a mixed 

methods approach, combining both quantitative and qualitative research approaches. Data were 
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generated through a structured questionnaire that was posted to 660 high schools from urban, 

township and rural contexts of Gauteng Province. The findings that emerged from the 

questionnaire analysis were then explored further by means of interviews with a smaller sample 

of 10 teachers.  

Findings from Ramaila and Ramnarain’s (2013) study showed that teacher attributions around 

lesson planning influenced their professional growth, as classroom effectiveness in the new 

curriculum was greatly enhanced through this kind of preparation. Through professional 

growth, teachers realised that the process of engaging in writing a lesson plan enabled them to 

explicate their ideas on how the lesson should unfold thereby enhancing their understanding 

(Mukeredzi 2016) of the new curriculum which probably further stimulated their professional 

growth. Through lesson planning, teachers were able to set the objectives, identify the 

resources to be used and the teaching approaches, which also helped them to understand the 

new curriculum. These findings are consistent with ideas of Moore-Cox (2017), who asserts 

that the lesson plan serves as a support mechanism in planning deliberately for difficulties they 

may encounter in addressing curriculum implementation challenges. The ability to think 

through, prepare a lesson plan and pre-play that lesson which accommodates possible 

challenges is a sign of professional growth demonstrated by the teachers. Lesson planning 

reminds the teacher of the specific goals to be achieved through classroom teaching (Moore-

Cox 2017) and provides a picture of what is to be pursued and what is to be avoided. 

Further, from the Gauteng study, findings show that teacher attributions which influenced their 

professional growth also influenced collaboration and networking among teachers within a 

community of practice (Middlewood, Parker and Beere 2013). Through collaboration and 

networking in the community of practice, emanating from their attributions, teachers shared 

ideas on tackling certain topics in the classroom especially those that were new in the 

curriculum. Such engagements enabled them to teach topics more effectively leading to 

professional growth. Proponents of collaboration and networking such as McDonald and Klein 

(2013) indicate that such avenues in the educational system are important in facilitating 

acquisition of new knowledge (leading to professional growth), promoting creativity and 

improving the general quality of education. In addition, Jimoyiannis (2010) suggests that 

teachers’ knowledge of Science can be cultivated by engaging teachers in realistic activities 

which involve learning from colleagues. 
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Ramaila and Ramnarain’s (2013) study with its focus on Physical Sciences teachers where the 

participants were drawn from urban, township and rural contexts like in the current study, 

informed my study with regard to the influence of teacher attributions on professional growth. 

Nationally, studies discussed above were all conducted with Physical Sciences teachers 

teaching in high schools focusing on their perceptions (attributions) and the influence of those 

attributions on professional growth. Generally, the studies used mixed methods approaches, 

and data were generated through questionnaires, face-to face interviews, document reviews and 

non-participant observations. Findings indicate that teacher attributions to laboratory 

resources, teacher-learner collaboration and lesson preparation influenced their professional 

growth related to classroom practice. The next section sums up the chapter.  

Chapter Summary 

The aim of this study was to gain insight into the nature of rural, urban and township Physical 

Sciences teacher’ attributions and how these shape their professional growth. All the literature 

consulted and analysed from international, regional, and national contexts focused on primary 

and secondary school teachers, as well as university students. Generally, most of the studies 

focused on science teachers in different grades. Only one study focused on Grade 12 Physical 

Sciences teachers. While this was healthy for comparison, it also indicated limited research in 

this phase – a gap to which the current study would contribute.  

Most studies related to Research Question One (nature of teacher attributions) were guided by 

Weiner’s theory of attribution. In Research Question Two, the studies evaluated were guided 

by other theoretical frameworks and conceptual frameworks and one theory was adopted. 

Methodologically, most studies were qualitative within the interpretive paradigm and 

interviews were generally the main data generation instrument used. The studies employed 

different sampling methods although purposive and convenience sampling designs were 

popular.  

With regards to Research Question One on the nature of teacher attributions, international, 

regional, and national studies critically analysed and discussed above investigated primary and 

secondary school teachers. What generally emerged from the literature evaluated was that 

teachers attributed their pedagogical practices to both internal and external factors. It emerged 

that teachers attributed their practices to internal attributions such as classroom management, 

teaching strategies and code switching (CS). Drawing on Weiner’s (2005) attributions theory, 

such internal attributions are unstable and controllable. Findings also revealed external 
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attributions (stable and uncontrollable) that teachers attributed their pedagogy to which 

included resources, learner behaviour, learner ability and English Language as a medium of 

teaching and learning.  

Most of the studies were conducted in urban contexts, with a few in the rural and township 

contexts. This justified the inclusion of these two contexts in the current study. The fact that 

from all the studies critically reviewed none of them investigated the nature of Physical 

Sciences teacher attributions further justified the need for the current study. 

With regard to literature addressing Research Question Two on the influence of teacher 

attributions on professional growth, findings from the international context indicated that 

teacher attributions influenced their professional growth related to collaboration (networking), 

reflection and updating knowledge and skills. It also emerged from the international context 

that teacher attributions around classroom practice influenced their instruction and teaching 

practices related to engaging learners in hands-on activities and cooperative learning groups.  

From the regional arena, literature indicated that teacher professional growth influenced by 

attributions related to the use of teaching resources, teacher-learner relationships, possession 

of SCK and PK and use of English as language of instruction. Further from the literature,  

teacher attributions that emerged related to classroom practice also influenced teacher choice 

of learning activities and learning materials including textbooks, chalkboard work and use of 

different teaching strategies.  

Literature reviewed from the national context showed that attributions influenced teacher 

professional growth on laboratory resources, teacher-learner collaboration and lesson 

preparation. While studies critically reviewed from the local context explored Physical 

Sciences teachers as alluded to above, only one investigated Grade 12 Physical Sciences 

teachers. Therefore, this study attempted to contribute to that gap.  

Having critically analysed and discussed in some detail related literature, the next chapter 

describes the theoretical framework by Weiner (2005) and Bell and Gilbert’s (2005) Aspects 

of Professional Learning that underpinned the current study.  
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 CHAPTER THREE 

THEORETICAL FRAMEWORK 

Introduction 

This research investigated Physical Sciences teacher attributions to their pedagogical practices 

and how these attributions influence their professional growth. The previous chapter reviewed 

relevant literature on teacher attributions from the international, regional, and national contexts. 

The literature illustrated that teachers attributed their pedagogical practices to both internal and 

external factors. This chapter discusses the theoretical framework which guided the study. 

This study draws on Weiner’s (1986) theory of causal attribution as the overarching theory, 

complemented by Bell and Gilbert’s (1996) Aspects of Professional Learning theory. Given 

that the study was about teacher attributions, Weiner’s (1986) theory of causal attribution was 

appropriate, due to its focus on perceptions, beliefs, attitudes and feelings. This theory 

specifically enabled framing the study including generating, unpacking and understanding data 

and explaining findings addressing Research Question One on the nature of Physical Sciences 

teachers’ attributions to their pedagogical practices. However, Weiner’s (1986) theory of causal 

attribution was not helpful in addressing and explaining data answering Research Question 

Two on how attributions influence Physical Sciences teachers’ professional growth. 

Consequently, a complementary theory, Bell and Gilbert’s (1996) Aspects of Professional 

Learning, was roped in and used to help address Research Question Two. 

A theoretical framework is defined by Grant and Osanloo (2014:13) as a “blueprint for the 

entire dissertation inquiry that serves as the guide on which to build and support your study, 

and also provides the structure to define how you will philosophically, epistemologically, 

methodologically, and analytically approach the dissertation as a whole.” In other words, a 

theoretical framework provides the foundation to the study, where it is grounded, sustained, 

carried out and reported. In this study, the theoretical framework employed guided choices 

regarding developing research questions, data generation and interpretation, as well as 

explaining findings.  

The discussion on the theoretical framework covers their historical development, principles 

and application in the study, as well as weaknesses, including how these shortfalls were dealt 

with to minimise their impact on the findings. 
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The Historical Development of Attribution Theory 

Attribution theory falls in the field of social psychology and broadly aims at explaining how 

individuals determine the causes of an event or behaviour, as well as the consequences of such 

attribution on their subsequent behaviour. Humans by nature are an inquisitive species (Heider 

1958) and as such they always try to explain any event that occurs. Attribution theory attempts 

to describe and explain the mental and communicative processes involved in everyday 

explanations, most typically explanations of individual and social events (Weiner 1985). Thus, 

attribution theory, is concerned with the “why”, “how” and the “what” by which people process 

information in attempting to understand events, judge and act on those events.   

                             Figure 3.1 Major contributors to attribution theory 

                      

                         Source: Google search: www. pictures. Heider/ Kelley/ Weiner (2022) 

As illustrated on Figure 3.1 above, originally attribution theory was introduced by Fritz Heider 

(1958. His ideas of this theory were then developed by Harold Kelley (1967; 1973) and 

expanded by Bernard Weiner (1971; 1976; 1986; 2005).  

Fritz Heider’s (1958) Theory of Attribution 

Heider (1958) is regarded as the founder of attribution theory (Kelley 1967) and was the first 

to introduce the concept of ‘perceived locus of causality’ using it to define interpersonal 

perceptions of one's environment. From his perspective, this theory explains how individuals 

perceive the causality of different events: whether they are externally or internally based. 

Causality (causal attribution) is the process whereby people assign causes to their own or 

others’ behaviour. For instance, Physical Sciences teachers may perceive that their pedagogical 

approaches are caused by factors outside their control like learners’ family background 

(external) or they may be perceived as due to their lack of SCK (internal). These initial 

Fritz Heider (1958)

Harold Kelley (1967)

Bernard Weiner 
(1971)
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perceptions are called attributions. Psychologists used these attributions to better understand 

individual's motivations and competence. Heider (1958) states that understanding an 

individual's perception of causality opens doors to a better understanding of how to motivate 

an individual in specific tasks thereby increasing levels of pedagogical competence and 

classroom practice in general.  

 Heider (1958) states that attribution is a three stage process: 

1. Behaviour is observed; 

2. Behaviour is determined to be deliberate; 

3. Behaviour is attributed to internal or external causes. 

Drawing from Heider’s (1958) theory, teacher attributions (beliefs, attitudes and perceptions) 

are based on observation. Thus, with regard to observed behaviour, Physical Sciences teachers’ 

pedagogical practices in handling learner diversity, their selection of teaching approaches, as 

well as material to be used, could be attributed to what they would have observed. For example, 

if they observe that their learners are of mixed ability, this can influence their choice of 

pedagogical approaches, consequently, lesson preparation and delivery will be attributed to 

learner ability. The second stage states that behaviour is determined to be deliberate, in other 

words teacher attributions are not accidental but they are based on observations. Heider (1958) 

further states that behaviour is attributed to internal or external causes. This is discussed below. 

Internal vs External Attribution 

External attribution, also called situational attribution (Heider 1958), refers to interpreting 

someone's behaviour as being caused by the individual's environment. The theory states that 

these factors are external and the individual has little or no control over such factors.  For 

example, Physical Sciences teachers’ pedagogical styles could be attributed to availability of 

resources which is an external factor: they cannot control resource availability. Heider (1958) 

further asserts that individuals are more likely to associate unfortunate events with external 

factors than with internal factors. With reference to classroom practice, Physical Sciences 

teachers, for example, could attribute poor learner performance to learner behaviour or attitude 

towards the subject (external cause) without focusing on their own pedagogical styles (PK, 

PCK, SCK) (internal causes).  

With reference to internal attribution, also called dispositional attribution, Heider (1958) states 

that the process involves assigning the cause of behaviour to some internal characteristic, such 
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as likeability and motivation, rather than to outside forces. This concept overlaps with the locus 

of control, in which individuals feel they are personally responsible for everything that happens 

to them. Locus of control according to the theory implies that the teachers can manipulate the 

cause since it is under their control. For example Physical Sciences teachers could attribute 

good learner performance to their good pedagogical styles such as possession of adequate SCK, 

PK or PCK (internal factors). Since these attributions are internal to the teacher they are 

controllable and can change overtime. Heider’s (1958) ideas were taken up by Harold Kelley 

(1967). 

Harold Kelley’s (1967) Attribution Theory 

As alluded to above, attribution theory was further developed by Harold Kelley (1967). Kelley 

(1967) just like Heider (1958) states that behaviour is attributed to internal and external causes. 

However, unlike his predecessor, Harold Kelley’s attribution theory emanates from the 

principle of covariance. In his covariation model, which is also known as his ANOVA Model 

(Analysis of Variance Model), Kelley suggests that people attribute a behavior to whatever it 

covaries with. The covariation principle states that “an effect is attributed to the one of its 

possible causes with which, over time, it covaries” (Kelley 1973:108). Simply put, a certain 

behaviour is attributed to potential causes that appear at the same time. Just like Heider’s (1958) 

attribution theory, Kelley asserts that causes of an outcome can be attributed as internal or 

external or a combination of both (Kelley 1973). Kelley’s model suggests that attributions are 

made based on three criteria: 

1. Consistency; 

2. Consensus; 

3. Distinctiveness. (Kelley 1973) 

Consistency relates to the similarity of the behaviour across time and situations. In other words 

attributions from one person must be consistent even if time changes. In other words, the people 

(Physical Sciences teachers) always display the same behaviour in front of similar stimuli at 

different moments in time. In this study, therefore, Physical Sciences teacher attributions 

highlighted in Interview One on the nature of Physical Sciences teacher attributions would be 

expected to be consistent with attributions identified during lesson observations and document 

reviews. The consensus variable covers information comparing the behaviour in question with 

that of others. Other people (Physical Sciences teachers) in the same situation are expected to 

show the same attributions. In this study, since all teachers were teaching Physical Sciences in 

https://en.wikipedia.org/wiki/Locus_of_control
https://en.wikipedia.org/wiki/Locus_of_control
https://en.wikipedia.org/wiki/Covariation_model
https://en.wikipedia.org/wiki/ANOVA
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Grade 12 (same situation), the nature of their attributions to their pedagogy would be expected 

to be more or less the same. Further, teachers in the same rural context would be expected to 

attribute their pedagogical practices to common factors, for instance, resource availability or 

in-school support. Kelley (1973) in the review of this theory states that Consistency is used 

most while Consensus is used least.  

Distinctiveness compares the behaviour in question with other relevant behaviours displayed 

by the Physical Sciences teachers. The theory predicts that high consensus, high 

distinctiveness, and high consistency are associated with stable causal factors external to the 

person while low consensus, low distinctiveness, and high consistency are associated with 

unstable causes within the person (Kelley 1973). Bernard Weiner expanded the ideas of Kelly. 

Bernard Weiner’s (1971) Theory of Attribution 

After Harold Kelley (1967), Bernard Weiner (1971) took over and advanced the theory of 

causal attribution which has been widely used in achievement-related educational settings 

(Petrie 2013; Riley and Ungerleider 2012). Just like his predecessors, Weiner suggested that 

behaviour is attributed to internal and external factors. However Weiner did not adopt Kelley’s 

ANOVA model. Further, Weiner in addition to locus of control added two other aspects to the 

causal dimension in order to explain internal and external factors and these will be discussed 

in detail below. Thus, Weiner proposed a model (see Figure 3.2 below) which he used to 

explain the causes of people’s behaviour and the consequences thereof. 

Figure: 3.2 Weiner’s Attribution Model. 

 

Source: Weiner (1986) 
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Weiner’s (1986) attribution model shows the way people explain their success or failure in 

achieving their goals or fulfilling a task. Weiner identifies three dimensions that describe 

potential causes of success/failure: locus of causality, stability and locus of control. These are 

discussed below. Figure 3.2 above illustrates that Perceived Causes of human behaviour can 

be internal or external (Locus of causality). These causes further differ according to the Causal 

Dimension. For example, Physical Sciences teachers may attribute their learner performance 

to an external cause (locus of causality) such as learner ability, which is not controllable (Causal 

dimension – locus of control). The causal dimension regardless of whether it is locus of 

causality, stability or locus of control, will have psychological consequences which in turn 

influence teacher behaviour. 

Locus of Causality 

Weiner’s dimension of locus of causality relates to the origin of the cause which can be internal 

(linked to the person) or external (linked to the situation). Internal causes are the skills 

displayed by the person, as well as the effort this person invests in the task. In the context of 

this study, Physical Sciences teachers could attribute their pedagogical practices to adequate 

SCK (Locus of causality), for example, and such attributions are within the teacher (Locus of 

control). This first dimension determines the pride (or value) that the person will experience in 

the event of goal achievement: higher value will be derived from an attribution to internal 

causes (Weiner 1986). Success attributed to internal causes will have positive psychological 

consequences on Physical Sciences teachers, such as an increase in their self-efficacy and this 

will motivate them to put more effort into their pedagogical practices (behavioural 

consequence). 

Stability 

The second dimension, stability, defines the reliability of the causes (Weiner 1986). Such 

causes can be considered as stable or unstable, according to whether they are likely to recur or 

not. Stable causes are people’s skills and task difficulty; unstable causes are the amount of 

invested effort and the luck encountered. In this study Physical Sciences teachers may attribute 

their pedagogical practices to lack of PK, for example. PK is an internal attribution which is 

stable because the teacher has total control over it. However, if they attribute it to lack of 

science equipment, then this is an external and unstable attribution.  

This second dimension determines the expectancy that people will develop regarding the 

probability of their success/failure the next time they are exposed to the same situation. In the 
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case of a stable cause (for example PK, as mentioned above), Physical Sciences teachers may 

expect a similar outcome in learner understanding, while in the case of an unstable cause (for 

example learner ability) Physical Sciences teachers may expect a different outcome. If Physical 

Sciences teachers attributes their pedagogical practices to a lack of effort (internal, unstable 

cause), they may feel motivated to do better next time (psychological consequence) in their 

lesson preparation and delivery as this cause can be changed (unstable) and depends on them 

(internal). Conversely, Physical Sciences teachers who attribute poor learner performance to 

their lack of SCK (internal, stable cause) may feel depressed and demotivated (psychological 

consequence) as this cause would be seen as more difficult to modify (Weiner 1986). When 

attributions lead to positive affect and high expectancy of future success, such attributions 

result in greater willingness to approach similar achievement tasks in the future (behavioural 

consequence) than those attributions that produce negative affect and low expectancy of future 

success. Eventually, such affective and cognitive assessment influences future behavior when 

individuals encounter similar situations. In this study, for example, Physical Sciences teachers 

may attribute their lesson delivery to availability of resources: if the lesson was successful, the 

teachers may be encouraged to repeat the same process in future. The next section discusses 

locus of control which is the third causal dimension proposed by Weiner (1986). 

Locus of Control 

With reference to controllability, Weiner’s (1986)’attribution theory states that internal 

attributions are controllable and the individual can manipulate them. However, external 

attributions are not controllable and the individual has little or no control over them. For 

instance, teaching approaches like group work or individual practical demonstrations (internal) 

adopted by Physical Sciences teachers are controllable but laboratory equipment or learners’ 

family backgrounds are uncontrollable. 

Against Weiner’s (1986) model above teacher attributions can focus on broad factors (internal 

and external). In this study, therefore, Physical Sciences teachers would be expected to 

highlight their attributions (possible explanations) regarding their pedagogical practice and 

performance in this subject. Lack or availability of text books, science laboratories, progressed 

learners, learner attitude towards the subject are all external attributions. Physical Sciences 

content knowledge (SCK), teacher mood, health, abilities, effort, among others, are internal 

attributions which may affect their practice as teachers and their professional growth in these 

secondary schools. When teachers have an internal attribution style, they tend to feel personally 
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responsible for learners’ achievements (Weiner 1986). Learner achievement is then attributed 

to factors within the teacher. In contrast, when teachers have an external attribution style, they 

believe that they are not primarily responsible for learner achievement (psychological 

consequence). Something from outside of the teacher is believed to cause the learners’ ability. 

In such cases teachers may not put effort (behavioural consequence).  

The following sections discuss some of the criticisms levelled against attribution theory. 

Critique of Attribution Theory 

Weiner (1986) in his theory noted that while people strive to find reasons for behaviours, they 

fall into many traps of biases and errors. The following are examples of attributional biases and 

errors which were the basis for criticism. 

Self-serving Bias 

Weiner (1986) states that self-serving bias is a process of attributing dispositional and internal 

factors for success, while external and uncontrollable factors are used to explain the reason for 

failure. For example, Physical Sciences teachers may attribute learners’ good classroom 

behaviour and respect to their good classroom management skills and competence whereas if 

the same learners are not well behaved and are rowdy it could be attributed to their family 

background (external, uncontrollable factor). Weiner (1986) further states that self-serving bias 

is strongly related to the fact that people want to protect their self-esteem. However, an 

alternative information processing explanation is that when the outcomes match people's 

expectations, they make attributions to internal factors (Kelley 1973); for example, a Physical 

Sciences teacher who demonstrates a practical experiment on titration in chemistry and 

achieves the objective might believe it was because of his/her adequate PCK. Whereas when 

the outcome does not match his/her expectations, he/she makes external attributions or excuses 

saying, for example, the chemicals had expired or the test tubes were contaminated. Literature 

(Riemer 1975) states that one of the motivations for attributing causes to events (external 

causes) would be the protection of one’s self-esteem. To defend their ego, Physical Sciences 

teachers may be prone to overestimate the importance of internal causes in the case of success 

to build pride and confidence, and to overestimate the importance of external causes in the case 

of failure to avoid an effect on their self-esteem. Further literature (Feather and Simon 1971) 

asserts that attributions made by an individual may be biased by their desire to appear in a 

favourable way in front of others.  
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Fundamental Attribution Error (FAE)  

Another criticism noted by Kelley (1973) in his review of attribution theory is what he called 

the Fundamental Attribution Error. FAE is the tendency for people to underemphasise 

situational and environmental explanations (external factors) for an individual's observed 

behaviour while overemphasising dispositional-and personality-based explanations (internal 

factors). FAE is most common when people explain and assume the behaviour of others. In 

other words, it is a belief that “what people do reflects who they are". For example, Physical 

Sciences teachers may attribute learners’ poor performance in a Physics paper to mere laziness 

without considering external factors around the learner like family background, teacher 

methods and resources. The error is in seeing the learner's performance as solely reflective of 

their personality without considering other factors around the learner.  

However, notwithstanding the criticisms discussed above, Literature (Petrie 2013; Riley and 

Ungerleider 2012; Janes 2016) indicates that Weiner’s attribution theory has been widely used 

in educational settings and specifically in classrooms to explain learner and teacher successes 

and failures. This is due to its holistic focus (internal and external causes) on teacher behaviour. 

In this study, the aim was to explore Physical Sciences teacher attributions to their pedagogical 

practices and their influence on professional growth. As such Weiner’s (2005) attribution 

theory enabled understanding and explaining the nature of Physical Sciences teachers’ 

attributions to their pedagogy (explanations of teaching approaches, selection of teaching and 

learning material and lesson delivery etc). On each interview question posed, the teachers were 

asked to reflect on their pedagogical practices and their professional growth without hurrying 

them, but enabling them to give honest, genuine and objective answers and minimise self-

serving bias and fundamental attribution error.  

In addition, in this study, while Weiner’s theoretical framework could assist with understanding 

the nature of Physical Sciences teacher attributions to their pedagogical practices the theory 

was not helpful in analysing and describing answers to Research Question Two about the 

influence of teacher attributions on their professional growth as alluded to earlier. 

Consequently, after surveying literature, I found Bell and Gilbert’s (1996) Aspects of 

Professional Learning suitable to help understand and explain the ways in which Physical 

Sciences teachers’ attributions influenced their professional growth given its three 

interconnected domains of professional learning influence: personal, social and occupational. 

I discuss the theory below. 
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Bell and Gilbert’s (1994) Aspects of Professional Development  

Bell and Gilbert (1994) developed a model of professional development based on three 

domains of influence. In this earlier model of professional development, they identified three 

interconnected domains of influence as effective in influencing professional development: 

personal, social and occupational. Bell and Gilbert viewed professional development as an 

ongoing process of reflection on one’s practices and learning therefrom, which leads to 

development of new skills and knowledge and eventually professional growth. Their 

conception of professional development was consistent with views of Villegas-Reimers (2003) 

who sees the concept as implying long-term process that includes regular opportunities and 

experiences planned and unplanned that promote growth and development in the profession. 

Thus, in their model of professional development, Bell and Gilbert identified the three aspects 

(personal, social and occupational) which they viewed as vital for any teacher professional 

development. For these authors, it was through the impetus of these three interconnected 

domains of influence that teacher professional development occurred. However, the authors 

reworked and modified their model of Aspects of Professional Development two years later 

and called it ‘Aspects of Professional Learning’ which I discuss in the following section.  

Bell and Gilbert’s (1996) Aspects of Professional Learning 

Bell and Gilbert (1996) reworked their model and modified the name, changing it from 

professional development to call it Aspects of Professional Learning. However, the structure 

or domains of influence of the model (personal, social and occupational) remained unchanged.  

According to Fraser et al. (2007) teachers professional learning is understood as representing 

the processes, whether intuitive or deliberate, individual or social, that result in specific 

changes in the teacher’s professional knowledge, skills, attitudes, beliefs or actions leading to 

professional  growth. Teachers’ professional development, on the other hand, is taken to refer 

to the broader changes that may take place over a longer period of time resulting in growth 

from acquisition of knowledge, skills, attitudes and broad qualitative shifts in aspects of 

teachers’ professionalism. In the same vein Villegas-Reimers (2003:11) one of the experts in 

the field of teacher development, defined professional development as “development of a 

person in his or her professional roles” which leads to growth. The same author further states 

that professional development includes both formal and informal experiences. Attending 

professional meetings, workshops, and mentoring are considered formal experiences whereas 

reading professional publications or watching television documentaries related to academic 



75 
 

disciplines are considered informal. On the other hand, Darling-Hammond, Hyler and Gardner 

(2017) conceptualise professional learning as a product of both externally provided and job-

embedded activities that increase teachers’ knowledge and help them improve and change their 

instructional practice in ways that support student learning. Improvement and change suggest 

professional growth.  

From the above definitions, common aspects that emerge from the different understandings of 

the concepts development and learning relate to processual aspect, acquisition of knowledge 

and skills, inclusion of both formal and non-formal aspects and focus on instructional 

improvement, hence, they are understood as enhancing teacher growth and change from 

knowledge acquisition.  Consequently, in this study the two concepts are used interchangeably. 

Fraser et al. (2007) further point out that while the use of the term ‘development’ rather than 

‘learning’ seems to depend on a somewhat arbitrary attribution of a broader, more general 

meaning to professional development and a more specific individual meaning to professional 

learning, these terms are often used interchangeably. Further to this, Garry Hoban (2002) and 

Fraser et al. (2007) concur that Bell and Gilbert (1996) have often used the terms ‘professional 

development’ and ‘professional learning’ interchangeably.  

Bell and Gilbert (1994) in their theory indicate that teachers’ professional learning is comprised 

of three aspects: the personal, social and occupational aspects which interact and are 

interwoven. The three aspects are reflected in Figure 3.3 below.  

               Figure 3.3: Bell and Gilbert’s Aspects of Professional Development 

                     

                     Source: Researcher (2022) 
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Figure 3.3 above shows the interrelatedness of the three aspects of professional development 

as proposed by Bell and Gilbert (1994). Notwithstanding their interrelatedness, each aspect 

will be discussed separately for clarity and to highlight the multi-faceted nature of teacher 

development. 

Personal Aspect 

Bell and Gilbert (1996) assert that the impetus for change originates within the personal aspect 

of professional learning. Personal aspect of teacher learning and growth involves each 

individual teacher constructing, evaluating and accepting or rejecting the new socially 

constructed knowledge (Bell and Gilbert 1996) about what it means to be a Physical Sciences 

teacher (for example). In this study the Physical Sciences teachers would  be expected to be 

evaluating their strengths and weaknesses related to their pedagogical practices (PK, PCK, 

SCK and other related classroom practices) as they reflect on and replay their lessons to be able  

to establish what they need to do to enhance their work and their professional growth. Drawing 

on and linking with the attribution theory (Weiner 2005) these personal aspects are internal 

attributions which the Physical Sciences teachers will be expected to construct, evaluate, accept 

and work on in order to professionally grow. In the face of challenges, the Physical Sciences 

teacher may find ways to solve the problems around their practices (using their internal 

attributions to change or impact the external factors). In the context of this study, the Physical 

Sciences teachers may improvise in the case of resource shortages and such innovations may 

reflect personal growth. What it means is that, teacher professional growth is determined by 

the teacher’s individual interest, motivation, creativity, initiative and openness to learning 

(Guskey 2004).  

 Bell and Gilbert (1996) further indicate that the personal aspect of professional learning also 

involves managing the feelings associated with changing their activities and beliefs about the 

education system. On the personal level, Physical Sciences teachers from this study would be 

expected to engage in educational programmes and policies such as the Norms and Standards 

for Educators (NSE) (South Africa DoE 2005), the Continuing Professional Teacher 

Development (CPTD) developed by the South African Council for Educators (SACE) (DoE 

2006) among others, as discussed in Chapter One, to enhance their professional growth within 

the personal aspect. Engaging in these programmes would help the teachers to change their 

negative perceptions and beliefs about Physical Sciences (and/or education in general) leading 

to professional growth and, consequently, teacher change. Further, a literature search (Lovett 



77 
 

and Gilmore 2013) consistent with Bell and Gilbert (1996) shows that teacher choice and 

control in determining engagement with learning opportunities was found to enhance 

professional growth. In this study, therefore, Physical Sciences teachers’ internal attributions 

related to attitudes, beliefs and values may contribute to teachers’ professional growth and play 

an important role in determining their self-efficacy which, in turn, contributes to teacher 

confidence. The social aspect also provides impetus for teacher professional learning and 

growth. I discuss this aspect below. 

Social Aspect 

Bell and Gilbert (1996) pointed out that professional growth in isolation is seen as problematic, 

and as such they suggest that there are social aspects which should support personal aspects of 

teacher development. For professional growth to occur, there must be a strong relationship 

between the individual and groups. They further indicate that communities of practice are 

advocated as one way forward in this regard. In this study, schools are the communities of 

practice for the Physical Sciences teachers where opportunities for collaboration with 

colleagues exist and interpretation of information and making meaning can result in mediation 

of new knowledge (Falk and Dierking 2000). To enhance their professional growth, Physical 

Sciences teachers may work in collaboration (networking) with other Physical Sciences 

teachers in their schools and at cluster level sharing some good classroom practices (PK, PCK, 

SCK etc). Working within a community reinforces shared beliefs and can contribute to the 

reconstruction of personal and professional identities (Bell and Gilbert 1996; Middlewood, 

Parker and Beere 2013) and such attributes enhance teacher growth and change. Teacher 

learning which is collaborative, active, social, contextual, engaging, and student-focused leads 

to deeper learning, development of higher-level thinking, oral communication, self-

management, and leadership skills (Mukeredzi 2021). 

Bell and Gilbert (1996) further indicate that socially mediated learning occurs with other people 

perceived to be knowledgeable, such as facilitators or more experienced colleagues. 

Consequently, in the context of this study Physical Sciences teachers who attend annual 

orientation workshops at the beginning of each year and moderation workshops during the year 

would gain new knowledge which would enhance their professional growth. In such workshops 

matters related to classroom practice (handling learner diversity, assessment, and aspects 

around PK etc) would be discussed. In addition to being communities of practice and learning, 

schools in this study were situated within geographical and social contexts (rural, township and 
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urban) called the wider communities where socio-cultural expectations would also influence 

the enactment of teacher professional growth (Evans 2002). The next section discusses the third 

aspect of Bell and Gilbert – the occupational aspect of professional learning. 

Occupational Aspect 

Bell and Gilbert (1996) indicate that development of occupational aspects of teacher 

professional learning involve an interplay between theory and practice. Crucial to this process 

is an acceptance of theory which occurs most readily if the theory is based on credible, 

empirical evidence grounded in practice. In this study Physical Sciences teachers would 

probably professionally grow if they implemented the Department’s professional growth 

initiatives such as the Quality Management System (QMS) (DBE 2022) and the Norms and 

Standards for Educators Act (NSE) (DoE 2005) with special emphasis on the seven roles for 

teachers. These initiatives designed for teacher development (outlined in Chapter One) if 

implemented in practice would probably enhance the Physical Sciences teachers’ professional 

growth. Literature (Reeves and Forde 2004) consistent with the above also indicates that 

schools and classrooms provide rich environments for teachers to enact emerging learning 

within their own contexts. Such ‘professional experimentation’ might make teachers fully 

aware of learning actions and their consequences. If they can make meaning out of their practical 

experiences, particularly those with positive outcomes that would lead to growth, conceptual 

change and acceptance of the theory (Bell and Gilbert 1996). There would be an ongoing 

process of learning and development that involves cyclical inquiry, enabling multiple 

opportunities for these teachers (Physical Science teachers) to revisit their ideas and pedagogies 

and critically reflect on their implications, including what they would subsequently do 

differently in order to improve or uphold their good performance (Mukeredzi 2015). A 

summary of Bell and Gilbert’s (1996) Aspects of Professional Learning is reflected in Figure 

3.4. 
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Figure 3.4: Summary of Bell and Gilbert’s Aspects of Professional Learning 

              

 
                         Source: Researcher (2022) 

Figure 3.4 above summarises Bell and Gilbert’s (1994) Aspects of Professional Learning. Key 

elements for each aspect or domain of influence are reflected. As discussed above the three 

aspects are interconnected and all of them combined, provided a useful lens in interpreting data 

and answering Research Question Two on how attributions influence Physical Sciences 

teachers’ professional growth. 

The first stage of professional development would probably occur when Physical Sciences 

teachers begin to see an aspect of their teaching as problematic (personal) and practising in 

isolation as problematic and, therefore, seek to collaborate with colleagues (social), so that they 

may be motivated and assisted to find or try out new ideas in their pedagogical practices 

(occupational). As they progress in their professional growth, Physical Sciences teachers would 

probably deal with feelings and concerns that come about as they behave differently, for 

example, loss of control in classroom management, insecurity in PK, PCK or SCK, or 

uncertainty about how to intervene in learner discipline and begin to change their ideas of what 

it means to be a Physical Sciences teacher (personal). They would then probably begin to see 

the value of collaborative ways of working (social) and have confidence to develop their own 

ideas for classroom practice (occupational). Progressing further in their professional growth, 

these Physical Sciences teachers would feel empowered through increasing confidence 

Personal

•Teacher beliefs, values and attitude are important 
considerations

• Interest and motivation need to be addressed

Social

•Relationship between individual and groups need 
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•Contexts need to be supportive to allow enactment and 
risk taking
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(personal). Further to this, they would then initiate or seek out collaboration (social) and 

eventually facilitate new kinds of professional learning activities. 

Critique of Bell and Gilbert’s Theory 

Bell and Gilbert’s (1996) personal dimension of professional learning has been received with 

criticism. Hargreaves (1992) argues that the personal aspect of professional learning has limited 

influence on teacher professional development. Drawing on Hargreaves (1992) what this 

suggests is that while being the only adult in a classroom can make the Physical Sciences 

teacher feel safe from negative criticisms and pressures to change, it does not provide the new 

ideas, support and feedback necessary for teacher growth.  

Further, the personal aspect of professional development has been labelled as “Individualism” 

(Gergen 1991:8) and has been criticised as a social construct of Western Culture which may 

not be applicable in other contexts. In some non-western cultures, the group has a higher 

importance and the individual is seen only as a member of a group. In these cultures, one's 

relationships with others is more important than one's status as an individual. Consequently, 

professional development from the personal aspect is viewed as difficult.  

However, notwithstanding the criticisms discussed above, adopting Bell and Gilbert’s (1996) 

Aspects of Professional Development was vital for the current study. Firstly, while joining a 

teacher development programme (for example, clustering), involved taking some risks the 

expected benefits of working with other teachers to professionally  learn and grow and improve 

teaching and learning were perceived as greater as compared to the personal aspect (individual 

focus on development). 

Secondly, Bell and Gilbert’s model portrays teacher professional learning as taking place in 

three intertwined domains, (personal, social and occupational) and identifies how progress 

occurs in each of these three domains. The fact that these domains are interconnected to 

influence teacher professional learning as a team, diminishes the weaknesses levelled against 

personal aspect.   

Further to that, Bell and Gilbert’s model arose from a study where teachers reconstructed their 

understanding of what it means to be a science teacher (Simon and Campbell 2012; Bell and 

Gilbert 1996) and this makes it more relevant to the current study which also focuses on how 

attributions influence Physical Sciences teachers’ professional growth.  
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Lastly, the world is now a global village and people are now interconnected, consequently the 

issue of culture raised by Gergen (1991) (that personal aspect is not applicable to non-Western 

cultures) is likely to have changed given the time of his observation. Globalisation and human 

migration have probably diluted some cultures hence, the personal aspect of professional 

learning could have influenced the Physical Sciences teachers’ professional growth. The next 

section provides a summary of the discussion on the theoretical framework. 

Chapter Summary    

This section explored the theoretical framework that informed the inquiry and guided data 

generation and analysis, namely, attribution theory (Weiner 2005) and Aspects of Professional 

Learning (Bell and Gilbert 1996). The attribution theory provided a lens for understanding the 

nature of Physical Sciences teacher attributions to their pedagogical practices. The historical 

development of attribution theory was discussed starting with its founder Fritz Heider (1958) 

who indicated that teacher behaviour may be attributed to internal or external factors. Kelley 

(1967), one of the proponents of attribution theory, through his ANOVA model reiterated that 

teacher behaviour is influenced by both internal and external causes. His model indicates that 

attributions are made based on three criteria: Consistency, Consensus and Distinctiveness 

(Kelley 1973).  

Of all the attribution theorists, Weiner’s (1971) model is widely used in classroom practice and 

hence a detailed discussion of this model was provided. Like his predecessors (Heider and 

Kelley) Weiner concurred that teacher attributions are based on internal and external factors. 

Weiner (1971) added the causal dimension to his model (locus of causality, stability and locus 

of control) to explain both the internal and external factors. Thus, drawing from this theory, 

Physical Sciences teacher attributions to their pedagogical practices may also be attributed to 

internal or external factors or both factors. A critique of the theory was also discussed including 

strategies to minimise the impact of the weaknesses on findings. 

 As an analytical tool, attribution theory was not completely helpful for analysing the influence 

of teacher attributions on professional growth. Consequently, Belly and Gilbert’s (1996) 

Aspects of Professional Learning were adopted and discussed. The personal dimension of 

Professional Learning indicates that Physical Sciences teacher beliefs, values and attitudes are 

important elements. The social dimension emphasises the value of the relationship between the 

Physical Sciences teacher and other members in the teaching fraternity. In other words, 

collaboration (networking) is vital for professional development. With reference to the 
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occupational aspect, for professional learning to take shape, there must be a strong link between 

theory and practice. 

Having discussed the theoretical framework, the following chapter discusses the methodology 

that was followed to find answers to the research questions. 
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CHAPTER FOUR 

RESEARCH DESIGN AND METHODOLOGY 

Introduction 

The research sought to develop an in-depth understanding of Physical Sciences teacher 

attributions to their pedagogy and how they influence their professional growth. The previous 

chapter provided an overview of the theoretical framework adopted for the study. This study is 

informed by Weiner’s (1986) attribution theory and Bell and Gilbert’s Aspects of Professional 

Learning. Attributions as explained earlier are a person’s perceived reasons that they give for 

a particular event (Weiner 1986). In this study, attributions are the explanations or reasons that 

teachers give for their or other people’s actions, behaviour, feelings or beliefs, skills and 

knowledge that influence them to adopt particular teaching and learning experiences for 

learners. In other words, these are the basis for the teachers’ classroom and pedagogical 

choices, decisions and actions. The complementary theory, Bell and Gilbert’s (1996) Aspects 

of Professional Learning, provided guidance on the impetus for professional learning and 

growth. This theory holds that teacher professional learning is comprised of personal, social 

and occupational aspects which are inter-related. The two theories were vital in helping me 

understand, analyse and describe the nature of Physical Sciences teacher attributions and how 

these attributions shape their professional growth. In this chapter, I describe the research design 

and methodological approach adopted, explaining how I generated data to address the research 

questions set out in Chapter One. 

The study was underpinned by one key question: What is the nature of Physical Sciences 

teacher attributions to their pedagogical practices in UMzinyathi district and how do these 

attributions shape their professional growth? This key question was addressed through the 

following two subsidiary questions: 

1. What is the nature of Physical Sciences teacher attributions to their pedagogical practices in 

secondary schools? 

2. In what ways do the Physical Sciences teacher attributions shape their professional growth? 

In this chapter, firstly I discuss the research paradigm adopted for this study and the 

paradigmatic assumptions. Subsequent to this, the research design and qualitative approach are 

discussed. This is followed by a discussion on population and sampling procedures focusing 

on the purposive and convenience sampling techniques employed for extracting participants, 
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as well as the size of the sample that participated in the study. Thereafter, I discuss the research 

setting, followed by an outline of how I gained access to participants, followed by piloting. 

Subsequently, an outline of the data generation procedures and processes employed in this 

study – individual face-to-face interviews, document reviews and lesson observations – is 

discussed. There follows a step-by-step discussion of open coding data analysis employed in 

the study. Subsequently, I discuss the issues of rigour and trustworthiness focusing on the four 

criteria: credibility, transferability, dependability and conformability. I then outline the 

challenges that I encountered in the processes. I conclude the chapter with a discussion on 

ethical issues that were considered throughout the research, as well as limitations of the study. 

A chapter summary draws together the key issues discussed in the chapter. 

Research Paradigms 

A research paradigm is defined by Cohen, Manion and Morrison (2018) as a way of 

understanding the reality of the world. This world view encompasses a set of common beliefs 

and agreements shared between researchers about how problems should be understood, 

described and addressed (Kivunja and Kuyini 2017). Cohen, Manion and Morrison (2018) 

further assert that paradigms are viewed as ways of looking at the world, reflecting the different 

assumptions which researchers have about what the world is like, and how the world can be 

understood or known. A paradigm in this study is, therefore, the conceptual lens which guided 

me in selecting and determining the research design, approach and methods that I would use to 

find answers to my research questions and also to determine the data analysis procedure to be 

adopted (Kivunja and Kuyini 2017). The paradigm, thus, guided me in choosing appropriate 

methods for fieldwork and how to interpret and understand teacher attributions in rural, urban 

and township schools. In line with the above philosophical views, Mukeredzi (2009) points out 

that paradigms provide background information on the options and the beliefs that guide action 

taken in a disciplined inquiry or which point to what exists in relation to a phenomenon under 

investigation, including what and how it can be studied and understood. Thus, in this study, the 

paradigm guided me on philosophical orientations or beliefs that offered me a model or frame 

of reference, including assumptions that guided and helped me to determine and select 

methodological aspects, and appropriate research methods to find and report on the nature of 

Physical Sciences teacher attributions to their pedagogical practices and how these shaped their 

professional growth. Thus, a paradigm has important implications relating to decisions made 

in the research process (Kamal 2019), consequently, making it one of the key pillars of a 

research study. 
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Generally, there are three major paradigms: Positivist, Critical and Interpretivist.  

The positivist paradigm relies heavily on experimentation (Kivunja and Kuyini 2017) and is 

known in research as a scientific method of investigation. A hypothesis is proposed, then it is 

either confirmed or rejected depending on the results of statistical analysis (quantitative 

approach). The positivist approach to analysing data is deductive (Cohen et al. 2018). Their 

objectivist epistemology asserts that human understanding is acquired through the application 

of reason (Kivunja and Kuyini 2017) and that reality is constant across time and setting, with 

only one truth that can be discovered. My study examined teacher attributions which involved 

behaviours, beliefs, opinions and emotions, thus, bringing in many truths, and I also did not 

intend to forward a hypothesis, consequently, the positivist paradigm was unsuitable.  

With regard to the critical paradigm, the position of proponents is that a reality exists but has 

been shaped by cultural, political, ethnic, gender and religious factors which interact with each 

other to create a social system (Kivunja and Kuyini 2017). Thus, the critical paradigm deals 

with research for social justice and seeks to address the social, political and economic issues 

which lead to social oppression, struggle, conflict and power structures at whatever level these 

might occur (Kivunja and Kuyini 2017). Against this philosophical view, my study sought to 

explore teacher attributions and not social justice issues: as such the critical paradigm was also 

inappropriate for this study. As my study explored Physical Sciences teacher attributions to 

their pedagogical practices in secondary schools and how these attributions shaped their 

professional growth the interpretive paradigm which I discuss in detail below was appropriate. 

Interpretivist Paradigm 

Drawing on Kivunja and Kuyini (2017) interpretivists believe in socially constructed multiple 

realities and truths and that reality is created and not discovered. From this paradigm 

individuals interact with other individuals and society and ascribe meaning and names to 

different social phenomena (Cohen et al. 2018). The goal of interpretive research is not to 

discover universal context and value free knowledge and truth but to try to understand the 

interpretations of individuals of the social phenomena with which they interact (Grix 2014). In 

this study, I wanted to understand how the Physical Sciences teachers understood and 

interpreted their attributions, a social phenomenon. Interpretive methodology requires that 

social phenomena be understood through the eyes of the participants rather than those of the 

researcher (Kivunja and Kuyini (2017). Thus, viewing the phenomenon of the Physical 

Sciences teacher attributions to their pedagogy was understood from the understandings of the 



86 
 

participants – the teachers themselves, from their perspectives, subjective meanings and lived 

experiences – in other words, through the eyes of the participants. As pointed out earlier 

attributions represent explanations or reasoned justifications that people have for their or other 

people’s actions or behaviour (Weiner 1986). In this study, therefore, the interpretive paradigm 

was appropriate as it looks beyond people’s actions that can be observed in the context of a 

social occurrence and helps in understanding subjective meanings of the actions of the people 

studied (attributions) which are, in turn, interpreted to better understand the reasons for their 

actions (Mukeredzi 2016).  

The interpretive paradigm also aligned with the theoretical framework adopted for this study 

(Weiner 2005) where teacher attributions deal with behaviours, perspectives, beliefs, opinions 

and emotions, which are subjective. The data generated were subjective as the researcher 

sought to generate deep understandings from participants as they engaged in face-to-face 

interviews. Literature consulted (Grix 2014) asserts that in the interpretive paradigm 

researchers are intimately part of the social reality being researched. In other words, the 

researcher is the main data generation instrument: as such they are not ‘detached’ from the 

participants they are studying. This suited well with my study since I was directly involved in 

the face-to-face interviews, lesson observations and document reviews.  

Kivunja and Kuyini (2017) from literature surveyed further assert that the goal of interpretive 

methodology is to understand social phenomena in their context and data generated are mostly 

qualitative. The same source further contends that data are generated from participants over an 

extended period of time which in this study was consistent with the prolonged fieldwork (over 

four months) to accomplish in-depth two-series interviews (Seidman 1998) which I adopted. 

In addition, the interpretive paradigm, combined with the qualitative approach in which my 

study was located, is known for its extensive use of various forms of data generation 

instruments such as interviews, observations, filed notes, photo voice, collage, personal notes 

and documents that generate qualitative data to understand people’s experiences and 

perceptions (Bertram and Christiansen 2020). This was the case in this study where I sought to 

explore Physical Sciences teacher attributions to their pedagogical practices through a multi-

modal approach to data generation (face-to-face interviews, document reviews and lesson 

observations). 

The interpretive paradigm was also appropriate for my study, in my quest for answers to my 

key question, as the supportive structure and framework to assumptions which guided me 
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through the research activities (Mukeredzi 2009). The philosophical assumptions were related 

to epistemological, ontological, axiological and methodological aspects. The interpretivist 

paradigm assumes a subjectivist epistemology, a relativist ontology, a naturalist methodology, 

and a balanced axiology (Kivunja and Kuyini 2017) and these are discussed below. 

Epistemological Assumptions 

Epistemology describes how we come to know the truth or reality of something or how we 

come to know what we know (Kivunja and Kuyini 2017) and what counts as knowledge within 

the world (Cooksey and McDonald 2011). The assumption of a subjectivist epistemology 

implies that as the researcher, I had to make meaning of the data generated related to teacher 

attributions through thinking and cognitive processing of the data, drawing on interactions with 

participants (Physical Sciences teachers). Epistemology, thus, focuses on the nature of human 

knowledge and comprehension that the researcher (knower) can possibly acquire from the 

knowable (researched), so as to be able to extend, broaden and deepen understanding in the 

field of research (Creswell 1998). In this study, the nature of human knowledge was the teacher 

attributions that I, as the researcher, had to explore from the participants perspectives in order 

to have a deeper understanding. Thus, the epistemological assumptions relate to how 

knowledge can be developed, created, and communicated.  In other words, epistemology, 

represents the distance or relationship between the researcher and the researched with regard 

to data production (Mukeredzi 2009).  

There are two epistemological views: Objectivism and Constructionism. Objectivism as a 

theory holds the view that knowledge is ‘out there,’ waiting for the researcher to obtain it 

(Creswell 1998). In this case there is some detached relationship between the researcher and 

the participant. Given the nature of my study, Physical Sciences teacher attributions to their 

pedagogy and how these shape their professional growth had to be understood through 

interaction, thereby minimising the distance between researcher and researched. In addition, as 

I had no prior knowledge of the nature of the Physical Sciences teacher attributions to their 

pedagogy, I adopted constructionism in this study as the epistemological stance. From the 

location of my research which adopted an interpretive framework, knowledge is a human 

construction based on lived experiences and perceptions of the research participants 

(Mukeredzi 2009). There was a close relationship between me, the researcher, and the 

researched – the Physical Sciences teachers. The distance between researcher and participants 
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was minimised through individual face-to-face interviews, lesson observations and document 

reviews in the process of data generation. Next, I discuss ontological assumptions. 

Ontological Assumptions  

Ontology is concerned with the assumptions that we make in order to believe that something 

makes sense or is real (Scotland 2012), the way the researcher defines the truth and reality 

(Antwi and Kasim 2015). In other words, it examines the underlying belief system of the 

researcher, about the nature of being and the nature of existence. Given the pedagogical 

activities that take place in classroom practice, it was my ontological assumption and belief 

that teacher attributions exist and it was the nature of these attributions that I wanted to 

understand and how they influenced the classroom pedagogical activities. These philosophical 

assumptions about the nature of reality are crucial to understanding how you make meaning of 

the data you generate (Antwi and Kasim 2015). In other words, how I, as the researcher, 

interpreted, made meaning or understood the data that I generated. 

Creswell (1988) asserts that ontological assumptions make the researcher answer questions 

such as: Is there reality out there in the social world or is it a construction, created by one’s 

own mind? What is the nature of reality? In other words, Is reality of an objective nature, or 

the result of individual cognition? What is the nature of the situation being studied? Positivists 

would respond to such ontological questions by referring to notions of reality being external, 

and objectively real, detached and being ‘out there’ in the world and awaiting acquisition 

(Mukeredzi 2009). Given the interpretive ontological stance in which this study was embedded, 

contrary to the positivist ontological view, reality or knowledge is socially constructed and 

subjectively experienced as it emanates from human cognition and is expressed through 

language (Mukeredzi 2009). Concomitantly, in this study, the ontological assumptions I had 

were subjective, socially constructed meanings, assuming that teachers as classroom 

practitioners had some attributions (based on beliefs, behaviours, opinions and emotions). 

Furthermore, given that teacher professional growth is a human creation which is experientially 

based and socially constructed by participants/actors (Physical Sciences teachers) in the 

research situation, consequently, the assumptions are subjective (Bignotti and Roux 2020). My 

study was automatically aligned to the social ontological outlook. The next section discusses 

axiological assumptions. 
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Axiological Assumptions  

Axiology refers to the ethical issues that need to be considered when planning a research 

proposal (Kivunja and Kuyini 2017). It involves defining, evaluating and understanding 

concepts of right and wrong behaviour relating to the research (Antwi and Kasim 2015). In 

other words, axiological assumptions address all questions related to research ethics: human 

values and respect, participants’ rights, moral issues, doing good and preventing harm, fairness, 

and minimising risk or harm to participants.  

Axiological assumptions hold the view that the researcher should demonstrate best ethical 

conduct by showing an understanding of what is right or wrong behaviour during the research 

process (Creswell 1998). This consideration is founded on the premise that all humans have 

dignity which must be respected and they have a fundamental human right to make choices 

which a researcher must respect. During data generation and in all of my engagements with the 

research participants, every effort was made to remain open-minded, keeping quiet as they 

were talking and avoiding interference with their responses, taking them as they were because 

there were no wrong or right answers, allowing flexibility to deal with individual participants 

or observations thereby creating an environment conducive for in-depth data generation. 

Further, axiological assumptions encompass what my values are that I attribute to the different 

aspects of my study, the data, the participants, and the audience to which I report the results of 

the study. In Chapter One of this study I openly acknowledged and discussed my axiological 

assumptions (values) that may have influenced the data generation and interpretation.  

Methodological Assumptions  

Methodology is the broad term used to refer to the research design, methods, approaches and 

procedures used in an investigation that is well planned to find out something (Creswell 1998).  

Kivunja and Kuyini (2017) state that methodological assumptions of a research include the 

research methods, strategies, techniques related to sampling, the size of the sample selected, as 

well as generation and analysis techniques for the data included in the research. Consequently, 

data generation, participants, instruments used, and data analysis are all parts of the broad field 

of methodology. Hence, in this study methodological assumptions were the procedures and 

processes that I followed to get an insider view of the Physical Sciences teacher attributions 

and how these shaped their professional growth. The phenomena of methodology and 

epistemology are interdependent in that methodology is a practical process (Mukeredzi 2009) 

which specifies how the researcher goes about studying what they believe can be known, while 
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epistemology is the theory of knowing (Makombe 2017). Thus, one is the philosophy of getting 

to know and the other is the practice of getting to know, with epistemology being the theory of 

knowing while methodology is the practice of knowing (Mukeredzi 2009). Methodology in my 

study, thus, refers to the specific methods and techniques (interviews, lesson observations and 

document reviews) that I employed for data generation to enable understanding of the 

phenomenon of Physical Sciences teacher attributions to their pedagogy. In sum, it was through 

the methodology that I was able to answer the main research question, through addressing 

questions about  what I did, how I did it, when I did it, why I did it and with whom (Mukeredzi 

2009), consequently contributing to knowledge. Having discussed the paradigmatic 

assumptions, the next section discusses the research design that I adopted for this study. 

Research Design  

A research design is the framework of research methods and techniques chosen by a researcher 

(Creswell 2014). MacMillan and Schumacher (2001) define it as a plan for selecting 

participants, research sites and data generation procedures to answer the research question(s). 

They further indicate that the goal of a sound research design is to provide results that are 

judged as credible. Thus, a research design serves as a strategic framework for action that 

serves as a bridge between research questions and the research execution. In other words, the 

research design sets the procedure on the required data, the methods to be applied to generate 

and analyse these data, and how all of this is going to answer the key research question (Grey 

2014). In this study I adopted a case study design as it would enable data generation to answer 

the research question relating to Physical Sciences teacher attributions to their pedagogical 

practices from three different research contexts. Yin (2017) asserts that generally most case 

studies are qualitative in nature and qualitative research is characterised by an interpretative 

paradigm. This was the case in my study. As pointed out in the previous sections, my study is 

located in the interpretive paradigm and, consequently, such an alignment influenced my 

choice of research design. My study adopted a case study design as discussed below. 

Case Study 

Drawing from Yin (2017) a case study is a systematic and in-depth study of a particular case 

in one or more contexts. Case study research design enables a researcher to closely examine 

the data within specific contexts (Cohen et al. 2018). In most cases, in a case study design a 

small geographical area or small sample of participants in the study is selected (Creswell 2014).  

Therefore, in this study informed by Creswell (2014), this was a case of a small sample of 
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Grade 12 Physical Sciences teachers in one selected district (UMzinyathi) in KwaZulu-Natal 

province. Yin (1984) views the case study as an experiential inquiry that examines a 

contemporary phenomenon within its real-life context; when the boundaries between 

phenomenon and context are not clearly evident and in which multiple sources of evidence are 

used. These Grade 12 Physical Sciences teachers were studied in their local environment 

(schools) to discover and understand the phenomenon of teacher attributions in their natural 

setting. Adopting a case study was important for understanding different views of reality which 

I did by intensively investigating and exploring the phenomenon thoroughly and deeply. 

Specifically, my study adopted a multiple-site case study design which is discussed below. 

Multiple-site Case Study Design 

A multiple-site case study is a case study which contains more than a single case and whose 

evidence, therefore, is more convincing (Alpi and Evans 2019). Yin (2017) points out that a 

multiple-site case study investigates a contemporary phenomenon that exists in two or more 

real-world settings. In this study, a multiple-site case study was adopted as the study was 

conducted in three sites: rural, urban and township.  

I employed the multiple-site case study where the case as highlighted above was Physical 

Sciences teacher attributions to their pedagogical practice and how they shape their 

professional growth. Yin (2009:42) points out multiple-site case studies present bounded 

systems, in other words, the cases can be separated out for research in terms of time, place or 

some physical boundaries which leads to a ‘chain of evidence’ from these aspects and 

functional interconnections of participants and their contexts. Merriam (2009) describes a 

bounded system as a single entity of focus, a unit around which there are no boundaries. In my 

study the boundedness related to the Physical Sciences (Grade 12) teachers in one particular 

district in KwaZulu-Natal. In other words, a particular group of individuals, Physical Sciences 

teachers, within the particular district. Stake (2005) further states that the boundedness of the 

case study is vital as it will guide the research questions and participant choices of the study. 

The rural, urban and township contexts in this study were investigated as separate, bounded 

systems. Although they were in one district, these sites were distinct with clear and known 

boundaries.  

Informed by Creswell (2014), adopting a multiple-site case study allowed for robustness of 

research and comparisons within and across cases which enabled identification of similarities 

and differences between and within sites, thereby providing room for rich and unbiased data. 
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Yin (2018) and Brink (2018) in support of the multiple-site case study design assert that it aims 

to strengthen findings through wider exploration and replication of the research questions, as 

well as theoretical evolution which enables the researcher to understand the similarities and 

differences of data generated from various cases, in this case from urban, rural and township 

schools. Thus, the multiple-site case study design is viewed as stronger than the single-site case 

study due to the in-depth replications and comparisons. This case design was critical in my 

study as data from the three different sites promoted robustness and rigour (Creswell 2014) 

through data and contextual triangulation. Next, I discuss the research approach adopted for 

the study. 

Research Approach 

According to Creswell (2014), there are three main research approaches: quantitative, 

qualitative and mixed methods. Cohen, Manion and Morrison (2018) state that a research 

approach provides a strategy of action that directs the conduct of research systematically and 

efficiently. In this study, the approach guided the processes and procedures undertaken to 

generate and analyse data to answer research questions.   

Quantitative research is a systematic process of collecting and analysing numerical data in 

order to test a hypothesis. Thus, quantitative research involves data that can be measured and 

counted. Creswell (2014) further asserts that the approach often involves a large sample and 

the use of surveys and questionnaires among others. My study, which was located in the 

interpretive paradigm which favours the qualitative approach and which did not intend to test 

any hypothesis (Kivunja and Kuyini 2017), did not suit the quantitative approach.  

Mixed methods, developed by Creswell (2007), combines quantitative and qualitative 

approaches in addressing a research question. One of the outstanding strengths of the mixed 

methods approach is its increased validity in the findings, informing the generation of the 

second data set and assisting with knowledge creation (Creswell 2002). However, given the 

subjective philosophical and paradigmatic orientations and assumptions of my study, which 

required in-depth understanding of the Physical Sciences teacher attributions from their own 

perspectives, the mixed methods approach was not suitable. Again, as this study focused on 

attributions which deal with behaviours, beliefs, opinions and emotions, a qualitative approach 

was viewed as the most appropriate approach which allowed the researcher to explore ideas 

and experiences from participants’ perspectives in depth. The next section gives a detailed 

discussion of the qualitative approach. 
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Qualitative Approach  

Informed by the interpretive research paradigm adopted and the related assumptions, this study 

employed a qualitative approach. Creswell (2007) describes a qualitative approach as a 

systematic and subjective approach used to describe lived experiences and give them meaning, 

with the objective of exploring the depth, the richness and complexity of the phenomenon to 

gain deep insights. As the purpose of this study was to understand the lived experiences of the 

Physical Sciences teacher attributions to their pedagogy and how they shape their professional 

growth, this approach was appropriate. Furthermore, the qualitative approach was also 

preferred due to other characteristics that include the natural setting, the multi-modal quality 

and flexibility. These aspects are discussed below. 

First, a qualitative approach emphasises data generation in natural settings (Yin 2017). 

Qualitative researchers generate data in the field at the site where participants experience the 

issue or problem under scrutiny or where the phenomenon happens. Cohen, Manion and 

Morrison (2018) state that qualitative researchers do not bring individuals into an artificial 

situation, nor do they typically send out instruments for individuals to complete. In this study, 

I generated data from the Physical Sciences teachers in their schools, this being their natural 

setting or environment where the phenomenon occurred. This was in line with the interpretive 

paradigm and case study design where researchers develop in-depth understanding of peoples’ 

experiences in their natural setting (Yin 2017). This rich and unexpected data generated by 

actually talking directly to people and seeing them behave and act within their context was a 

major characteristic of qualitative approach which influenced my choice.  

Secondly, a qualitative approach is known for its multi-modal quality in data generation 

techniques (multiple sources of data) which is interactive and humanistic (Yin 2017) and also 

enables methods triangulation. The value of the multi-method quality lies in the complementary 

nature of data generated through the chosen  methods (Cohen, Manion and Morrison 2004). In 

this study, apart from enabling methods to filter one another as shortcomings of one are 

complemented by strengths of the other, this reduced method boundedness as employing multi-

methods minimises exclusive reliance on one and gives a more complex picture of the reality 

under exploration (Mukeredzi 2009). This provides a multifaceted view of the phenomenon, 

however, not necessarily implying closeness to the truth. In this study, data were generated 

through multiple methods – face-to-face interviews, document reviews and lesson observations 

– rather than relying on a single data source. This data triangulation allowed me to review all 
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of the data, make sense of it and organise it into categories or themes that cut across all the 

sources, significantly increasing accuracy and trustworthiness. Low and Pandya (2019) assert 

that producing multi-modal transcripts may also lead researchers to feel that their data has been 

credibly and clearly mapped, with the component pieces all thoroughly accounted for. With 

regard to the humanistic nature of the qualitative approach, in this study I acknowledged and 

accounted for sensitivity and confidentiality of participants during the research process.  Lastly, 

the qualitative approach allows a flexible data generation process to be constructed and 

reconstructed to a greater extent (Creswell 2014). This flexible nature of the qualitative 

approach enabled me to make amendments to the structure of my data generation process 

following Interview One. Interviewing 16 participants using in-depth two-series interviews 

(Seidman 1998) was not a smooth process. After each interview, I reflected on the steps 

followed and made any necessary adjustments before the next interview. Such modifications 

included the order of my interview questions, adjustments to interview times, as well as the 

pace at which the interview process was going. Flexibility also enabled me to adjust and 

reschedule appointment times in two cases where I found my participants attending meetings 

at their schools. The population from which my research sample was drawn and the sampling 

techniques employed to extract the sample are discussed in the next section. 

Research Population  

A research population is a well-defined collection of individuals or objects known to have one 

or more similar characteristics established by the researcher (Majid 2018). In other words, the 

population must meet a well-defined set of eligibility criteria for the purpose of a research study 

from which a sample can be accurately identified. In this study, the population comprised 114 

secondary schools offering Physical Sciences in UMzinyathi district of KwaZulu-Natal 

Province. Thus, the common characteristics shared were that all the teachers were teaching 

Physical Sciences, in Grade 12 and in the same district. The Physical Sciences teachers, who 

constituted the population, were identified at rural schools, urban schools and township 

schools. It is from this population that I extracted a sample for study and from which the results 

of my research would be derived. Next, I discuss sampling techniques employed and the 

sample. 

Sampling Techniques and Sample  

According to Creswell (2014) a sample is a representation of the population of interest which 

is large enough to answer the research question(s). Simply put, a sample refers to selected 
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individuals who represent a population of the study, a group large enough to adequately provide 

answers to the key question. Furthermore, Cohen, Manion and Morrison (2017) point out that 

the sample from the population where it is drawn must be a good size to warrant analysis 

(Cohen, Manion and Morrison 2017). Given that this is a qualitative study which works with 

small samples to generate in-depth subjective data (Cohen, Manion and Morrison 2017), a 

minimum sample size of 16 was deemed adequate for analysis in my study. Moreover, a 

minimum sample size of 16 was regarded as an adequate sample size for data saturation 

(Francis et al. 2010). Data saturation implies that data should be collected until there are fewer 

surprises in the data and no more new patterns or themes are emerging therefrom (O’ Reilly 

and Parker 2013). Francis et al. (2010) assert that data saturation occurs more or less after 13 

to 15 interviews. Drawing from the above I, therefore, considered a minimum sample size of 

16 as appropriate and adequate in this study. 

This study adopted two sampling techniques to select the schools and 16 study participants: 

convenience sampling and purposive sampling. These are discussed in turn below. 

Convenience Sampling 

Convenience sampling is a non-probability sampling design which involves selecting members 

of the target population that meet certain practical criteria, such as easy accessibility, 

geographical proximity or availability at a given time (Cohen, Manion and Morrison 2018; 

Rafail 2017). I used convenience sampling to identify 16 accessible secondary schools from 

the three sites: deep rural areas, township and urban settings in UMzinyathi district. These 

schools were easily accessible in terms of distance and geographical locations with a radius of 

approximately 130 km from where I was teaching. As I was based in the same district with the 

participants it was convenient, fast and cheaper to access them. After conveniently sampling 

the 16 schools from the district, I had to employ the purposive sampling technique to extract 

the Physical Sciences teachers. I discuss purposive sampling in the next section. 

Purposive Sampling 

According to Tailor (2005) purposive sampling, a non-probability sampling technique, is a 

deliberate choice of a participant due to the knowledge qualities the participant possesses. Thus, 

the purposive sample was selected based on their knowledge of the phenomenon under 

scrutiny. Cohen, Manion and Morrison (2018) state that participants have to be knowledgeable 

people who have in-depth understanding about the phenomenon under study by virtue of being 

professional, experienced or experts. In this study, therefore, I employed purposive sampling 
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to extract the Physical Sciences teachers who were proficient and well-informed of the 

phenomenon of interest (Physical Sciences). The sampled teachers were those teaching 

Physical Sciences in Grade 12 in the 16 rural, urban and township secondary schools selected. 

I sampled out only one teacher per school. In all except three of the sampled schools, there was 

one Physical Sciences teacher chosen but in the three there was more than one teacher teaching 

the subject. In such a scenario sampling was based on years of experience (which I gathered 

from their Principals) as the inclusion/exclusion criterion. Cohen, Manion and Morrison (2018) 

state that inclusion criteria should specify an attribute that cases must possess to qualify for the 

study while exclusion criteria must stipulate attributes that disqualify a case from the study. In 

my study the inclusion criteria was that the teacher must be teaching Grade 12 and 

automatically those teaching lower grades only were excluded. In the case of more teachers 

teaching Grade 12, I sampled the one with more years of teaching experience in the subject. 

Inclusion of a participant with more experience in the teaching field was informed by 

Mukeredzi (2009) who asserts that the researcher must extract participants who are deemed 

information-rich. Thus, given the more years of teaching, I assumed that such teachers would 

be information-rich. 

UMzinyathi district, which is the site of this study located in Kwazulu-Natal province, had a 

population which was predominantly rural (93%) and urban (7%) (STATS SA 2016) and 

consequently the bigger sample (eight) for this study was from the rural site. I then selected 

four participants each, from the urban and township contexts (schools). Selecting from different 

contexts was vital for comparisons. Table 4.1 below reflects the number of participants sampled 

from each context as highlighted above. 

Table 4.1: Number of Research Participants per Context 

Rural context Urban context Township 

context 

Total number 

from all contexts 

8 4 4 16 

 

As illustrated above the sample size for my study was 16 Physical Sciences teachers drawn 

from three sites (Rural, urban and township) which consequently gave rise to the multiple-site 

case study design highlighted above. The next section describes the research setting: the three 

contexts (rural, township and urban) from where data were generated, analysed and explained.  
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Research Setting 

As alluded to in the previous sections, this study which explored Physical Sciences teacher 

attributions to their pedagogical practices was located in UMzinyathi District in KwaZulu-

Natal province. UMzinyathi district the site of this study is predominantly rural (Nqutu and 

Msinga Municipalities), with relatively small urban areas (Dundee in Endumeni and Greytown 

in Umvoti Municipalities) (STATS SA 2016). This section describes the research setting to 

offer a clear understanding of the context in which data were generated, analysed and 

explained. The physical locations of these areas are indicated in the map below. 

Figure 4.1 Location of UMzinyathi District in KwaZulu-Natal Province in South Africa  

 

                             

Source: Google search www.umzinyathi district (2022) 

http://www.umzinyathi/
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Rural Setting 

The South African Schools Act (SASA) (1996) (Act 84 of 1996) provides for two types of 

schools: public and independent schools. There were eight rural schools which participated in 

this study as indicated in Table 4.1 above. All of these were public schools under Section 21 

where learners did not pay school fees. The schools were generally not well kept: some had 

broken windows, others had classrooms without doors and the environments were generally 

untidy with widespread litter. Mukeredzi (2021) laments that some rural schools are dilapidated 

to an extent that the picture portrayed is not enticing for those considering a teaching career or 

to earn a living there. In three of these schools, the atmosphere was generally lackadaisical – 

not business-like – as learners loitered outside during learning time when they should have 

been in classrooms. There was generally a shortage of learning venues evidenced by 

overcrowded classrooms in four schools where Grade 12 classes had 60-65 learners. Teachers 

at such schools expressed frustration with these abnormal classes. For example, Teacher 3 

Rural during Lesson Observation commented that:  

You see Meneer (Mr/sir), our classes are very big and its difficulty to have a one-on-one 

interaction with learners…when it comes to marking its hectic but we have no choice. 

The issue of overcrowding in South African Schools was highlighted by Marais (2016) who 

indicated that overcrowded classrooms are unfortunately part of South African education and 

will remain a part of the immediate future and even the long-term future. Such situations have 

negatively affected teacher professional growth.  

Four rural schools which participated in this study were small, with enrolments ranging from 

150 to 350 learners and a staff complement of between seven and twelve teachers including 

principals. Some teachers were teaching two to three subjects per grade. This scenario is 

consistent with Mukeredzi (2021) who states that many rural schools in South Africa have 

multiple grade/multiple subject teaching assignments. Schools were generally far spaced: 

approximately 30 to 40 kilometres. Consequently, some learners walked more than an hour to 

get to school. Fortunately, for one of the schools, the DBE later provided a bus to transport 

learners who were far away from the school. 

Teaching and learning resources were in short supply and teachers struggled to deliver effective 

lessons. UMzinyathi district is one of the poorest and least developed South African rural 

communities that are located in the former homelands and conditions of poverty and 

underdevelopment in these settings continue to be reflected by poor quality education available 
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there and evident deficiencies related to limited infrastructure and basic facilities in these rural 

schools (Gardiner 2008). Nkambule et al. (2011) assert that not much has changed in the rural 

education environment as the rate of educational progress in these former homelands has 

remained limited. This was further noted by Mukeredzi (2021), who asserts that electricity and 

piped water were non-existent in these schools: they depended on boreholes or rainwater 

harvesting. During dry seasons, councillors, parents and School Governing Bodies (SGBs) 

ferried water to the schools. In some schools, there were no flush toilets and children still used 

pit latrines. Masinire (2015) contends that the shortage of resources such as textbooks, 

classroom space and professional support not only negatively affects the professional image of 

rural teachers but also their professional learning and growth.  

Moreover, in all the eight rural schools studied, there was no science laboratory: instead, 

teachers had Science kits some of which had incomplete apparatus. Hugo et al. (2010) in a 

report to KZN Provincial Treasury reported that many public secondary schools in South 

Africa, particularly in rural areas, lack proper laboratory facilities, thus learning of Physical 

Sciences was and probably is still difficult for learners. As a result, Physical Sciences remained 

at a very theoretical level without any experiments to enhance the understanding and 

application of knowledge. Teachers in the rural schools studied lived in nearby townships and 

shared transport to and from schools, which created opportunities for knowledge sharing and 

professional growth.  

Township Setting 

The four township schools used in this study were under Section 20 where learners paid school 

fees, unlike the rural schools that were in Section 21 where children did not pay fees. Generally, 

these Township Schools were located approximately 35 kilometres from the urban areas. The 

schools had adequate physical and material resources, enough learning and office space, as 

well as teaching and learning materials including science laboratories. This promoted teacher 

professional learning and growth. Some of the schools had running water and electricity, unlike 

the rural schools where there was no running water. While the rural schools were small (150 to 

350 learners), township schools were bigger with enrolments of between 500 and 800 learners 

and an average staff complement of 23 teachers. 

The schools’ catchment areas were close, so children did not walk long distances to school like 

the rural children. Teachers lived in the townships where the schools were situated which 

resulted in minimal travelling, consequently enabling them to arrive at schools early and to 
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leave late. Having more time at school preparing and planning for their daily classroom work 

and marking created opportunities for professional growth unlike their rural counterparts who 

used more time commuting to and from work. Most of the parents in township communities 

valued their children’s education and so supported school activities. Mukeredzi and Manwa 

(2019) indicate that good school-parent relations and support are effective in fostering teacher 

professional growth experiences, classroom practice and control, as well as learner discipline. 

Unlike rural school environments, township schools portrayed a clean outlook as they were 

well-maintained and kept clean and tidy by the Community Works Programme (CWP), which 

was not the case in the rural schools investigated.  

Urban Setting 

As indicated in Table 4.1 above, four Physical Sciences teachers at urban schools were 

involved in this study and these schools were under the public governance and also under 

Section 21 where all learners paid school fees like those in township schools. These urban 

schools were all well-resourced and had adequate facilities, as well as learning and teaching 

materials including science laboratories, libraries and extra-curricular facilities. The schools 

were large and enrolments were quite high, ranging from 650 to 800 learners, slightly higher 

than in the selected township schools. The staff complement was between 20 and 25 and most 

teachers were teaching only one subject in the phase (for example Physical Sciences from 

Grade 10 to 12 FET phase – Further Education and Training). All schools offered education 

from General Education and Training (GET) (Grade 8-9) to FET (Grade10-12). Teaching one 

subject in the same phase allowed for a deeper Subject Content Knowledge (SCK) and Subject 

Pedagogical Knowledge (SPK) which enhanced teacher professional growth, a sharp contrast 

to the rural setting in this study. Moreover, contrary to the rural schools studied, all four urban 

schools in this study had well-equipped laboratories for laboratory work. In two of the urban 

schools, the teachers were using overhead projectors in lesson delivery. The availability of such 

resources in the teaching of Physical Sciences enhanced teacher professional growth given that 

the subject has a practical orientation.  

Urban schools held regular staff development workshops and meetings which supported 

teacher professional growth. Parents were supportive of the schools which enhanced teacher 

professional growth through parents-teacher discussions, like in the township schools, an 

aspect which was lacking in the rural setting. The differences noted above are in line with 

literature sourced (Jackson 2009) which states that teaching from around the globe is 
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characterised by great unevenness with dramatic differences in resources and even teacher 

quality within regions, within communities and even within schools. Next, I discuss how I 

accessed participants. 

Gaining Access to Research Participants  

Morrison (2011) from consulted literature points out that the first stage in research involves 

gaining official permission to undertake one’s research within the target community. Therefore, 

as a researcher, it was necessary to get permission from the gatekeepers to carry out the study. 

Thus, for this study, I first received permission from the South African Department of Basic 

Education (DBE) on 14 February 2018 (Appendix Three) which I submitted to the University 

in applying for Ethical Clearance. The Ethical Clearance was granted by the Institutional 

Research and Ethics Committee (IREC) of the Durban University of Technology (DUT) 

(Appendix Two) on 29 August 2018. Having been granted permission by the DBE, and DUT 

IREC, I went to the District Office (DO) (UMzinyathi) where I was given consent after 

producing DBE letter and DUT Ethical Clearance. I was then requested to leave a copy of the 

permission letter from DBE for their records. The process of unlocking gates and gaining 

consent is emphasised by McMillan and Schumacher (2006) who assert that, when conducting 

research in an institution like a school, approval for conducting the research should be obtained 

from the institution, as well as from responsible authorities, gatekeepers and the participants.  

After getting permission from the DBE it was vital to undertake preliminary visits to the 

schools to meet the principals, introduce myself and the purpose of the study and obtain their 

(the principals) consent.  This was also an opportunity to clearly explain what I would request 

of the teachers. During this preliminary visit, I also met the teachers to request their 

participation and obtain their consent. While the process was generally smooth, one Principal 

agreed but gave me conditions: 

You can go ahead sir with your research but make sure that when you 

come, you don’t disturb the teaching and learning and also when you 

do your lesson observations please arrive on time (Principal 2 Urban). 

Comments such as these made me reflect on my appointment schedules and prepared me to 

expect different receptions from the different schools. Moreover, one “would-be participant” 

at one of the rural schools I had purposively sampled declined to participate when I explained 

to her that I would audio record the interviews. I felt that the focus and nature of my study 

required willing and keen participants who would freely share to a profound degree their 
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experiences and opinions (Mukeredzi 2009). Therefore, I had to be certain that all the Physical 

Sciences teachers that I recruited had the inherent desire and commitment to participate. 

Consent was obtained after I explained the research process to the participants, going through 

the information letter (Appendix Seven) together and explaining up-front that the University’s 

IREC and DBE had given me permission. The consent form was completed and signed by the 

participants (Appendix Nine). I also highlighted to the participants that they were free to 

contact the University’s IREC and my supervisors if they suspected any unethical behaviour 

on my part as a researcher. I further emphasised that they were free to withdraw at any time as 

stated in the consent form without any prejudice to them. It was through such open and frank 

engagements that they consented to participate and thereafter we exchanged personal and 

contact details. Such familiarisation enhanced bonding and mutual trust. Next, I discuss the 

pilot study. 

Pilot Study 

Prior to the main data generation process I carried out a pilot study. A pilot study is a small-

scale research project conducted before the final full-scale study (Ismail, Kinchin and Edwards 

2018). Informed by Yin (2017) this small study was meant to test the appropriateness of my 

data generation tools, check time requirements, identify the questions which would generate 

similar responses, assess whether the data generated would answer the research questions and 

detect any potential problem areas and deficiencies and then decide on how best to conduct the 

final research study. The data generation tools to pilot test were the face-to-face interview 

schedule, lesson observation and document review check list. The pilot sample comprised of 

two Physical Sciences teachers from the rural context and one each from urban and township 

contexts making a total of 4 participants. Getting to these schools I asked for permission from 

the principal, following the same process as outlined in the section on accessing participants 

explained above. However, the pilot study participants were not included in the main data 

generation process of the study. Morrison (2015) points out that the benefits of piloting the 

interview questions is to provide an opportunity to see them in practice and to judge their 

suitability, to determine whether any questions were too ambiguous or complicated and also to 

get feedback from the participants. During piloting I discovered that my lesson observation and 

document reviews check lists had some gaps. I then modified with the guidance of my 

supervisor. Having rectified all the errors in my data generation instruments, I was ready for 

the main data generation process which is discussed in the next section.  
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Data Generation 

 As informed by Creswell (2014), I carried out data generation in the participants’ natural 

settings (schools) where the participants experienced the phenomenon under study (teacher 

attributions to their pedagogical practices). Face-to-face interviews, document reviews and 

lesson observations were the data generation instruments as illustrated in Table 4.2 below. 

 

Table 4.2: The summary of Data Generation for the Study 

 Rural 

context 

 Urban  

context 

Township 

context 

Total 

Interview 1 8  4 4 16 

Interviews 2 8  4 4 16 

Lesson observations 2  2 2 6 

Document reviews 2  2 2 6 

Total 20  12 12 44 

 

Data generation was carried out from 3rd September 2018 to 11th February 2019, as reflected 

in Table 4.3 below. The dates I was involved with each participant per instrument are also 

indicated. 
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Table 4.3 Data Generation Itinerary 

Context Participant Code Dates for  

Face-to-Face 

Interview 1  
 

Dates for  

Face-to-Face 

Interview 2 

Dates for 

Document 

Reviews 

Dates for lesson 

observation 

 

 

 

 

Rural 

Teacher 1 Rural 3 September 2018 6 November 2018   

Teacher 2 Rural 10 September 2018 8 November 2018 

Teacher 3 Rural 16 October 2018 15 November 2018 21 January 2019 10 January 2019 

Teacher 4 Rural 4 September 2018 23 October 2018   

Teacher 5 Rural 10 October 2018 13 November 2018 

Teacher 6 Rural 13 September 2018 20 November 2018 

Teacher 7 Rural 13 September 2018 20 November 2018 

Teacher 8 Rural 10 October 2018 23 November 2018 18 January 2019 25 January 2019 

 

 

Urban 

Teacher1 Urban 21 September 2018 14 November 2018   

Teacher 2 Urban 21 September 2018 14 November 2018 1 February 2019 11 February 2019 

Teacher3 Urban 12 October 2018 19 November 2018 4 February 2019 9 February 2019 

Teacher4 Urban 15 October 2018 19 November 2018   

 

 

Township 

Teacher 1 Township 2 October 2018 30 November 2018 6 February 2019 11 February 2019 

Teacher 2 Township 8 October 2018 30 November 2018 18 January 2019 25 January 2019 

Teacher 3 Township 28 September 2018 2 November 2018   

Teacher 4 Township 19 October 2018 2 November 2018 

3 

Contexts 

16 

Participants 

16 

Face-to–face 

Interview One 

16 

Face-to–face 

Interview Two 

6 

Document 

reviews 

6 

Lesson 

observations 

 

All research participants were allocated codes according to their contexts, for example, Teacher 

1 Rural to Teacher 8 Rural; Teacher 1 Urban to Teacher 4 Urban; and Teacher 1 Township to 

Teacher 4 Township. I did this to ensure anonymity. The same codes were used in all data 

presentation and analysis chapters.  

I started the data generation with face-to-face interviews. This was followed by document 

reviews and finally lesson observations. I started with face-to-face interviews as informed by 

Goldkuhl (2019) who asserts the interaction between the researcher and the participant during 

interviews creates a fertile ground for future engagements between the two. Once a mutual 

understanding was hatched it became easier to go through documents and lesson observations. 

According to Goldkuhl (2019), the participants feel free if they have had previous engagements 

with the observer. As for the other two instruments, I completed document reviews first and 

subsequently carried out lesson observations on different days. This was to allow for critical 
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reflections on the document reviews making connections with the interviews that had been held 

previously before lesson observations. Reflection was critical for learning during this process 

to ensure addressing any necessary modifications (Mukeredzi 2015). In addition, conducting 

document reviews before lesson observations helped me to take note of aspects to look out for 

during the lesson and also to compare their planning and practice, thereby identifying 

attributions. Figure 4.2 below illustrates the data generation methods adopted in this study. 

                                Figure 4.2 Data Generation Methods 

                            

                                     Source: Researcher 2022 

The data generation process using the three research techniques is discussed separately below. 

Face-to-face Interviews 

The study adopted a two series interview approach (Seidman 1998) where I held two separate 

interviews with each of the selected 16 Physical Sciences teachers. Seidman (1998) and 

Mukeredzi (2013) concur that interview data should involve more than a single interview for 

richer qualitative data. The two-series interview enabled participants to reflect on what they 

said, creating potential for more reflection in the second interview (Seidman 1998). Thus, 

adopting this approach helped the Physical Sciences teachers to think back and replay what 

they said during the previous interview which enabled them to give more data in the next 

interview, thereby enhancing in-depth data generation. The approach also gave me time to 

reflect on my interview style and to refine it (Seidman 1998).  

Creswell (2010) asserts that an interview is a two-way conversation in which the interviewer 

asks the participant questions to collect and to learn about the ideas, beliefs, views, opinions 

and behaviours of the participants. In this study, I met individual participants and asked them 

questions about their views, beliefs and experiences related to the teaching of Physical 

Sciences. Creswell (2010) adds that interviews are flexible and when the participant indicates 

Document 
reviews

Lesson 
Observation

Face-to-face 
Interviews
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that she/he has not understood the question, the researcher can repeat and probe for more 

specific answers. Capitalising on the flexibility of interviews, I was able to clarify and explain 

some of the questions where it was necessary and this enabled me to get elaborations on 

responses, where they were initially inadequate or unclear, thereby enriching the data 

generated.  

Interviews were guided by an interview schedule (Appendix One) with semi-structured 

questions which helped me to maintain a similar sequence across all participants and to keep 

me focused within the parameters of the study. Literature surveyed (Korstjens and Moser 2017) 

suggests that a pre-planned, semi-structured interview guide helps the researcher to be in 

control of and to give direction to the interview, while the participants are in control of their 

answers. I conducted two individual face-to-face interviews with all 16 participants from the 

three contexts (8 Rural, 4 Urban and 4 Township) making a total of 32 face-to-face interviews. 

These individual face-to-face interviews took approximately 45 to 60 minutes each. The 

interviews were audio recorded to capture the interview responses accurately and this allowed 

me to attend to the interviewee and probe all questions rather than focus on writing brief notes. 

Drawing on Mukeredzi (2009), dependence on participants’ words and voices is a typical 

feature of qualitative enquiry, therefore, tape recordings produce complete verbal transcripts 

as they allow capturing of every detail. Thus, in addition to enabling me to make sparse notes, 

I was able to attend fully to the interviewee and uphold the flow of conversation.  

In preparation for the interviews, I called the participants two or three days before, reminding 

them of the schedule and confirming my visit to their schools. The confirmation from the 

participants gave me assurance that the interview was going to take place and that thorough 

preparations had to be done for the process.  

Interview One was meant to set the context for the participants’ attributions where they talked 

about their teaching history which led them to talk about their attributions. Interview Two was 

based on a particular teaching day where teachers reconstructed the details of what they actually 

did, how, when and with whom, which enabled them to describe and critically reflect on how 

these attributions shaped their professional growth.  

During the face-to-face interviews, I adopted an open and emotionally neutral body language 

in order to allow the participants to contemplate their responses, talk more and elaborate on 

and clarify issues while I nodded showing my genuine interest in what they were saying. 

Informed by Mukeredzi (2016), I practised good listening skills: keeping quiet when 
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participants were talking and demonstrating that I was listening from my facial expressions and 

verbal sounds (“Mmm hmm”, nodding my head), sometimes repeating what they said word-

for-word, for example, “What you’re saying is...”. This enabled creating an atmosphere 

conducive to participant engagement with the process and with the researcher (Mukeredzi 

2016) and encouraged the Physical Sciences teachers to keep talking, thereby offering more 

rich data. I probed further and followed up on questions to gain in-depth insight about how 

these teacher attributions shaped their professional growth as informed by Hawkins (2018). 

Fox (2009) states that if the researcher is conducting more than one interview, he/she must try 

to make a regular arrangement and typically not leave gaps of more than a week between 

interviews. On the contrary, Seidman (1998) advises that for series interviews, the researcher 

should allow at least two weeks to allow for reflection and internal consistency. Seidman 

(2015) further argues that spacing of interviews depends on the structure and processes of the 

study, to allow participants to reconstruct and reflect upon their experiences within their 

contexts. Thus, in this study, interviews were held within four to six weeks of each other. This 

was intended to confirm internal consistency of participants’ stories (Mukeredzi 2009) and also 

facilitated comparisons and connections of experiences of different respondents. Firstly, further 

to this, my data generation process started towards the end of the year. All teachers were busy 

preparing learners for trial examinations and they suggested dates when they would be free. 

Secondly, my participants were dispersed, particularly in rural schools, hence I needed to allow 

adequate time for the process thereby automatically adopting Seidman’s (2015) advice. 

One of the weaknesses of the face-to-face interview method noted by Yaya (2014) in the 

literature surveyed is insecurity on the part of respondents. Interviewees tend to feel intimidated 

and insecure which may inhibit production of rich data (Adoukonou 2019). However, in this 

study I made every effort to ensure that the participants felt comfortable and relaxed and 

employed approaches that made them continue talking. I allowed the participants to adjust or 

reschedule the interview times in order to avoid interfering with their teaching and putting them 

under pressure. Interviews were held in Departmental Heads’ offices, empty classrooms away 

from learners and other teachers and, in some cases, in storerooms located in Science 

laboratories where it was quiet and confidential. In surveyed literature, Kumar (2018) argues 

that interviews are time-overwhelming and difficult to administer. However, in this study first 

we had mock interviews at university where we practised using our questions. Second, I 

planned thoroughly after effecting piloting amendments. Third, I rehearsed my questions 

particularly for the first interview, and fourth, I followed the schedule strictly except where I 
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had to probe and follow up on questions. Before winding up each interview, I would go through 

the main points so that participants could verify their responses, thereby cultivating trust in the 

process and doing preliminary member-checking.  

Document Reviews 

After conducting face-to-face interviews, it was necessary to do document reviews, which 

sequence helped me to determine consistence of the responses therefrom. Adopting document 

reviews as a data generation technique is informed by the notion that professional growth can 

be understood against some legitimate framework (Mukeredzi 2009). Bowen (2009) describes 

document review as a form of qualitative research in which documents are interpreted by the 

researcher to give voice and meaning around a research phenomenon. Therefore, in this study 

document reviews generally included: Curriculum Assessment Policy Statements (CAPS) 

document; Annual Teaching Plans (ATP); Programme of Assessment (POA); lesson plans; 

records of marks; learners’ exercise books; and, in some cases, individual learner progress 

records. Other physical artefacts reviewed included apparatus used in the laboratory and the 

science kits. I made a total of six document reviews, that is, two from each of the three contexts 

as indicated in Table 4.2. In selecting the participants for document reviews, from the sample 

of 16 Physical Sciences teachers, I selected six participants who had the most experience. I 

used experience criteria, (purposive sampling: the highest number of years in the field) with 

the aim of generating in-depth data. 

One of the advantages of adopting document reviews as a data generation strategy is that 

documents are an accessible and reliable source of data (Owen 2014). Moreover, as I had 32 

face-to-face interviews and 6 lesson observations, analysing documents was far more cost and 

time efficient (Bowen 2009). In support of the above view, Yin (1994) asserts that document 

review as a research method is particularly applicable to qualitative case studies and all types 

can help the researcher uncover meaning, develop understanding and discover insights relevant 

to the research problem. In this study, therefore, documents that I reviewed were important for 

understanding the nature of Physical Sciences teacher attributions to their pedagogical 

practices.  

The reviews were guided by a semi-structured document review rubric (Appendix One) as 

informed by Bowen (2009). Comments in learners’ exercise books such as “keep it up”, “work 

hard”, “avoid laziness” and “be serious with your school work” helped me to understand 

teachers’ beliefs, feelings and emotions which are the basis of teacher external attributions. 
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Drawing from O’Leary (2014) the frequency and volume of occurrences of a comment within 

the document can be used to make conclusions on a participant’s views, beliefs and feelings. 

Approximately, document reviews took 40 to 60 minutes each. 

However, Yin (1994) notes some concern regarding document reviews arguing that documents 

were not created with data research agendas and, therefore, require some investigative skills. 

Yin (1994) further states that documents will not perfectly provide all of the necessary 

information required to answer the research questions. To overcome this in my study, I was 

very careful on the choice of documents to be reviewed and the semi-structured rubric that I 

used was crafted in such a way that I focused only on matters that answered my research 

question (Research Question One: the nature of Physical Sciences teacher attributions to their 

pedagogical practices) such as the learner activities as indicated in the lesson plans, teachers’ 

comments in learners’ exercise books, record of marks and the type of apparatus used in 

experiments I did this as informed by O’Leary (2014) who asserts that some documents may 

only provide a small amount of useful data or sometimes none at all. The next section discusses 

lesson observation as a data generation approach as shown in Figure 4.1. 

Lesson Observation 

After conducting face-to-face interviews and document reviews, I revisited each of the 

participants whose documents I had reviewed to carry out non-participant lesson observation 

guided by a semi-structured observation checklist (Appendix One). Assarroudi et al. (2018) 

define non-participant observation as a data generation technique which involves observing the 

research participants without actively participating. The observations were done when the 

teachers were conducting Physical Sciences lessons at their schools. They were holistic 

observations where I was checking all aspects of classroom practice (aspects such as lesson 

delivery, learner activities, teacher-learner interaction, learner-learner interaction, learner-

teacher interaction, classroom management, teacher handling of questions and responses, and 

listening to the teacher’s comments). It was from these teacher classroom moves that I was able 

to identify their attributions to their pedagogical practices. I made six lesson observations, two 

observations in each of the three contexts. In this study, as the objective was to understand the 

nature of Physical Sciences teacher attributions, the main focus during the observations was 

the participant and how they fostered some of the classroom actions cited above.  

While observations were generally approximately 50 to 60 minutes, duration varied from 

school to school as I had to fit into the school timetable. This was in line with Goldkuhl (2019: 
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582) who asserts that: “An observation study means that researchers perceive on-going 

processes in a natural setting … not interfering with the humans that they observe.” In about 

three cases where the participants were teaching more than one class in Grade 12 (for example 

Grade 12 A and B) I waited for a second observation to obtain more data and verify consistence.  

The strength of the observation is that the researcher will not only hear what the participants 

are saying but has an opportunity to see and feel as they interrelate with the participants 

(Assarroudi et al. 2018). The use of non-participant observation in this study provided an 

opportunity to get a more objective view of the Physical Sciences teacher attributions to their 

pedagogical practices as this enabled me to acquire data that the participants were probably 

unable to express verbally. 

However, Creswell (2014) asserts that one of the weaknesses of lesson observation is that 

participants may stage manage to please the observer. Therefore, since participants were 

knowledgeable about my presence during the observation sessions, there were chances that 

they probably behaved differently. However, to address this weakness, I did lesson 

observations right at the end after face-to-face interviews and document reviews. It would have 

been difficult for the participants to stage manage as we had developed rapport, familiarity and 

bonding from engagements during the other two data generation techniques, coupled with 

frequent confirmation phone calls. 

Member Checking  

I asked participants to ‘member check’ Interview One transcripts after Interview Two, given 

that I had a two-interview series approach. At the end of the second interview, I gave each 

participant an opportunity to check their transcript and verify the accuracy of data capturing. 

In addition, at the conclusion to each of the interviews, I would go through the main points 

raised and ask the participant to confirm, add or subtract. All this enhanced study credibility 

and eliminated researcher bias (Creswell 2012). I gave the participants time to refresh and 

thereafter engaged in member checking of transcribed and printed scripts. All 16 participants 

member checked transcripts for Interview One and 13 member checked Interview Two 

transcripts as well. For those involved in document reviews and lesson observations, I asked 

them to member check transcripts of Interview Two after lesson observations. I also visited 

and asked other participants (7) in urban and township schools to member check Interview Two 

transcripts at the end of all data generation.  I was not able to engage all the 16 participants in 

member checking transcripts of the second interview. Thus, member checking was done by 13 
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out of 16 participants. Informed by Yin (2014) who views member checking as a process in 

which the researcher asks one or some of the participants in the study to check the accuracy of 

the transcriptions, I felt that the member checking done by 13 of the 16 participants was 

adequate. Further, given that participants were generally satisfied that I had captured their 

responses accurately, only in some cases elaborating and adding more data, there appeared to 

be no pressing need to seek out input from the remaining three participants.  

Challenges Encountered During Data Generation 

Studies of this magnitude generally have their own challenges and my study was not an 

exception. One of the notable challenges that I encountered during my data generation was that 

two of my participants transferred from their original schools through promotion immediately 

after Interview One. The schools they relocated to were very far from my base which to some 

extent defeated the aspect of convenience related to distance and accessibility. This also 

affected my original transport budget. Further to this, there was an increase in the price of fuel. 

However, given the desire to continue working with these participants, I had to dig deeper into 

my financial resources.  

Secondly, most of the rural schools that participated in my study were located in remote areas 

which were characterised by poor gravel roads (Moletsane 2012). As previously mentioned 

above (Table 4.3), my data generation was carried out from 3rd September 2018 to 11th February 

2019, a rainy season in South Africa. Bad weather conditions coupled with poor roads made it 

difficult for me to drive. I struggled to arrive on time. At two of the schools, I had to leave my 

car approximately a kilometre away from the school because the roads were slippery. In both 

incidences I had to walk the remaining distances rushing to beat the appointment time. I 

remained composed and calm because I had left my car close to villages where the people 

promised to guard against theft and vandalism. 

Thirdly, gaining access from school principals presented another challenge. Cohen, Manion 

and Morrison (2018:535) point out that “Gaining access and permission may be difficult” and 

can delay fieldwork. In most urban schools, I was granted permission after thorough 

interrogations, despite my having produced the Ethical Clearance and all the consent letters 

from the University and DBE.  
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Permission was granted but with certain clauses and conditions such as: 

 “…..make sure you don’t disturb teaching and learning”. “…we don’t 

normally allow strangers in laboratories but since the Physical 

Sciences teacher is a member of the School Management Team (SMT) 

you can go…” (Principals 2 and 3 Urban respectively)  

Such challenges are consistent with Cohen, Manion and Morrison (2018) who assert that the 

hosts have different views about researchers and their own intentions, therefore, researchers 

can influence such perceptions by presenting themselves as humble, professional, competent, 

accommodating, and trustworthy. However, literature shows that some school leaders refuse 

for their teachers to take part in educational research because some schools lack capacity to 

participate or the study may require too much work for the teachers (Brevik 2013). Therefore, 

I had to be formally dressed, respectful, very clear about my study and clearly articulate it in 

order to sail through in my data generation process. In the next section I discusses the process 

of data analysis that I undertook. 

Data Analysis 

In this study I adopted open coding manual data analysis notwithstanding the many qualitative 

data analysis computer software packages available on the market. An open coding approach 

is defined as data analysis which focuses on the coding, categorisation and conceptualisation 

of phenomena through an intensive analysis of the data (Vollstedt and Rezat 2019). In other 

words, open coding is an interpretive process by which raw research data are systematically 

divided into chunks, coded, categorised and then clustered into themes. While computer 

software packages such as NUD∙IST Vivo (NVivo) were available for analysing the qualitative 

data, I decided to use the manual analysis approach for this particular investigation. This choice 

was necessitated by a desire to immerse myself in my data and gain a deeper understanding of 

both my data and the manual open coding analysis approach that I adopted. I, however, decided 

to reserve the use of NVivo for future, small research meant for publication after experiencing 

and learning the manual data analysis process. Mukeredzi (2009:360) saw data analysis as 

“searching for patterns and ideas that help to explain the existence of those patterns”. 

Practically it involves systematically examining and arranging field notes, interview scripts 

and all the materials gathered in the field, then organising and synthesising them into 

manageable units. 
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As informed by Creswell (2014) in this study I employed two approaches to data analysis: in-

field analysis and post-data generation analysis. In-field data analysis commenced when I 

started data generation and continued until the end of the fieldwork. Drawing on Mukeredzi 

(2009), in-field data analysis enabled me to identify patterns that were emerging from the data, 

while prompting reflection on what was occurring in the field in answer to questions like what 

the participants did, how, why, when and with whom they did it. These reflective questions 

prompted thoughts, feelings, impressions, insights, and observations of what happened during 

the fieldwork. Mortari (2015) indicates that reflections are vital for connecting incidents 

occurring during the data generation phase. 

The second stage, the post-data generation analysis, constituted the main data analysis phase 

that I undertook after completing all fieldwork and capturing all data to enable a full picture to 

emerge (Mukeredzi 2009). I pulled all data from the two interview-series with 16 participants, 

six document reviews and six lesson observations together for analysis. This helped to avoid 

repetition and omission of some of the data. This post-data generation open coding analysis 

was accomplished in eight steps that are presented in Figure 4.3. 

Informed by Zucker (2021) from consulted literature, one of the strengths of open coding is 

that the process enables a deeper engagement with and understanding of data. Furthermore, 

open coding is inclusive, as it involves identifying and labelling all segments of interest and 

relevance within the data set and everything that is of relevance within those segments (Zucker 

2021). In this study, the approach allowed me to classify possible categories and themes 

according to the research questions and the central phenomenon to ensure accurate alignment. 

Although open coding is an important tool for qualitative data analysis, it is very time 

consuming and tedious (Khandkar 2009). However, it was worthwhile as it provided me great 

learning that would not have been achieved had I opted to use computer software analysis 

packages.  In analysing the data I followed eight steps as reflected in Figure 4.3 below. 
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Figure 4.3: Steps followed in data analysis 

Source: Researcher 2022 

Step One: Transcriptions 

According to Hornby (2010:15), to transcribe is to “record thoughts, speech or data in a written 

form”. In this study I transcribed the audio-recorded data into typed prose (transcripts) 

verbatim. In other words, I took the words of the participants as they were, including non-

verbal cues like silences for thought, non-verbal cues, laughter, sighs or arm gestures as these 

give meaning to the spoken words. Cuddy (2012) advises that body language is indeed a useful 

tool when one wants to make a point and arm gestures help to paint a picture and get people to 

understand. On average, it took me four to five hours to transcribe a 50 to 90-minute interview. 

Azevedo et al. (2017) assert that transcribing requires a significant amount of time, it is boring, 

and above all it is also a physically exhausting activity. In this study, during transcribing I took 

regular breaks to avoid getting tired; this improved my concentration, speed and attention. I 

did my own transcriptions to avoid losing grip of the data that I had mustered during the 

generation processes. Moreover, I did this in order to be personally involved and immersed in 

my data, to familiarise myself with it and understand the patterns emerging before the actual 

data analysis (Mukeredzi 2009). This also ensured participants’ privacy, thereby observing 
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ethical considerations. After each face-to-face interview, I quickly transcribed the audio 

recordings into typed scripts and printed them. Daily transcriptions were intended to enhance 

accuracy as the interviews were still vivid in my mind. Printing them was done for the purpose 

of member checking with participants as I would take them back to participants to member 

check during subsequent data sessions. I also created a folder on my computer where I saved 

all the transcribed documents. Following transcriptions, I then sorted and organised the data. 

Step Two: Familiarisation with Data 

Erlingsson and Brysiewicz (2017) view familiarisation with data as an important step in the 

data analysis process where researchers need to read and re-read the transcribed interviews 

while keeping the purpose of the study in focus. In this study, I read the transcribed interviews 

several times and listened to the audio recordings repeatedly to understand what participants 

said, to determine categories and themes that were emerging.  

As I was familiarising myself with the data, I listened carefully and looked out for patterns and 

meaning in each interview transcript, while making notes that I would use when I began data 

analysis (Terry et al. 2017). I also engaged in bracketing and reduction of my own biases by 

keeping an open mind and focusing on the purpose of the research in order to enter the unique 

world of the participants interviewed (Cohen, Manion and Morrison 2018). I further wrote 

down expressions which were in line with the research questions, asking myself questions such 

as: What are the quotes saying in relation to the research questions? What does this mean to 

me? What exactly are the participants’ beliefs? What is the key message I am getting from the 

quote? All these questions helped in understanding and familiarising myself with the data, and 

in understanding the emerging themes before the actual data analysis. Thorne (2000) points out 

that a researcher’s capacity to think deeply is a pre-requisite in data analysis. I was guided by 

the reflective questions indicated above which prompted critical thought during the analysis 

process.  

Step Three: Sorting and Organising the Data 

The next stage involved reading through the text-based data to obtain a clear sense of the 

participants’ responses. At this stage, I sorted and organised data according to research 

questions. This was to ensure that I had adequate data that addressed each research question. I 

kept the data from the different contexts separate under each question and marked the data in 

such a way that I could easily identify data from a particular context. I did this as informed by 

Cohen, Manion and Morrison (2018) who state that organising and sorting data under each 
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research question enables the researcher to see the similar patterns and themes at a glance. 

Therefore, sorting and organising data according to the research questions helped in managing 

and accessing data quickly during subsequent data analysis processes. Keeping data in small 

units saved time as I did not always need to go back to the chunk of data but could go straight 

to the organised data for the specific theme and research question. Thus, keeping research 

purpose and questions clearly in focus, helped me to merge related responses from the face-to-

face interviews, lesson observations and document reviews under the different research 

questions. Following this, I started step four where I developed the codes. 

Step Four: Generation of Codes 

This stage of coding involved organising material into segments of text before bringing 

meaning to information (Mukeredzi 2009). This involved taking text data segmenting 

sentences into classifications and labelling those categories with a term often in the actual 

language of the participant, which Cresswell calls an ‘in vivo’ term. The stage required 

examining transcript by transcript, asking the question ‘what is this about?’ (Mukeredzi 2009). 

Blair, Imai and Zhou (2015) define a code as a label that is attached to a phrase or a short 

sentence of the data being analysed. For this reason, coding is also known as indexing. First, I 

marked different key words, and phrases with highlighters according to the research questions. 

Second, I then assigned names (codes) next to the data using participants’ real words. After 

this, I wrote the codes in a column adjacent to the chunked data.  

After assigning codes to all chunks or segmented data, I then went through the identified codes 

and clustered similar or related ones to formulate main topics, different topics and outliers. 

Literature reviewed (Farooq 2018) purports that during the coding process the researcher could 

experience him/herself gradually becoming immersed in the world of the texts (interview 

transcripts) as s/he moves from the parts (codes, categories and themes) to the whole (interview 

transcript) and back again. I went back to the transcripts, comparing the sorted and organised 

data to check whether I had captured all the codes.  

Given that I had employed three data generation methods, I had to collate the responses that 

addressed the same issues and led to the same findings, in some way keeping them distinct by 

labelling according to the data generation technique. I could easily identify the repeating codes 

that were related to a specific research question, such as the nature of Physical Sciences teacher 

attributions to their pedagogical practices. This approach was in line with the views of Wiggins 

(2017), who asserts that when employing an open-coding approach, emerging codes have to be 
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compared with previous codes and amended if necessary. Highlighting codes and initial names 

assigned also helped me to quickly extract appropriate quotes during the write up process. I 

sent all the identified codes to my supervisors to help identify any discrepancies, errors, or 

omissions and then made the necessary adjustments to enhance dependability. 

Step Five: Clustering Related Codes into Categories 

The coded data were revised and cross-checked before I clustered assigned codes into 

categories. I had to compare my codes, generalising them and finding connections between the 

codes (Yin 2017). I also had to look at the text segmented data to confirm the codes before 

clustering similar and related codes into categories and labelling each category with a term or 

phrase which emerged from the participants’ actual words. Alase (2017) asserts that this stage 

is described as the category phase which allows the researcher to narrow down to extremely 

few words the responses of the participants. I did as Alase (2017) suggested, which helped me 

to capture the central meaning of the participants’ ‘lived experiences’ in one or two words. 

This step was faster than the third step as I was no longer using voluminous data. This open 

coding helped me to reduce the bulky data into smaller pieces of purposeful data as I looked 

only for the underlying meanings. 

Step Six: Generating Themes 

The sixth stage of data analysis was to review, refine and cluster related categories into themes. 

Mukeredzi (2017) views this as a stage of scrutinising categories of relevant meaning into 

themes and attaching names to those themes. I reviewed all of the data, made sense of it and 

organised clustered related or similar categories into themes that cut across all of the data 

sources. The themes were then linked and connected to the research questions before final 

adoption for the descriptive data analysis. This process helped me to formulate names and clear 

definitions of each theme. One of the benefits of using open coding data analysis is its 

flexibility. The researcher can identify themes, revise, and modify them in various ways, and 

the data will still deliver rich and detailed results (Braun and Clarke 2012). Cohen, Manion and 

Morrison (2011) recommend the involvement of independent judges and, informed by this, I 

sent the data set to my supervisor and co-supervisor to check for errors and omissions 

throughout the process of coding, categorisation and theming to confirm my themes.  
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Step Seven: Hermeneutic Cycle  

Hermeneutics is often described as a theory of both understanding and interpretation (Robinson 

and Kerr 2015) as it offers researchers both a ‘philosophy of understanding’ and a ‘science of 

textual interpretation’ (Peat, Rodriguez and Smith 2019). At this stage I went back to the 

themes, reviewing, comparing, and contrasting them, checking for overlaps, and scrutinising 

the themes again for distinctness to decide whether splitting or combining was necessary. I 

scrutinised the themes again for understanding, continuously moving back and forth throughout 

the codes and categories to see whether they were all represented in the themes. This was in 

line with Peat et al. (2019) who assert that the hermeneutic underpinnings of 

interpretative phenomenological analysis (IPA) offer researchers the opportunity to go beyond 

surface level description of findings, to offer insightful interpretative accounts of the lived 

experiences of participants. Reviewed literature (Flick 2006) further suggests that at this stage 

there is a need for involvement of an independent judge for verification of categories of relevant 

meaning, relevant to research questions. In this study, therefore, I engaged my main supervisor 

to verify and confirm themes to help in eliminating errors and discrepancies, and to identify 

any omissions. Having been satisfied, I then went back and examined the data looking for 

verbatim quotes by the participants linking them to particular research questions and themes, 

and ensuring appropriate representation of the different participants and different contexts to 

strengthen the report. 

In Table 4.4: below I illustrate how I coded, categorised, and developed themes and sub-

themes. 
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Table 4.4 Research Question One: What is the nature of Physical Sciences teacher 

attributions to their pedagogical practices in secondary schools? 

Data Codes Categories Themes 

-One thing I do not enjoy about Physical Sciences is lack 

of resources like laboratories and few science kits.  You 

find that some of them are incomplete and you try to 

enquire about that, the only thing the school can offer are 

books only. 

-you see in Physical Sciences we do experiments, you 

need to do experiments to prove to learners that things go 

the way they do but then you find that in all grades do not 

have such chemicals and apparatus, they are not supplied. 

It’s frustrating. 

-My challenge is based on experiments. When I want to 

conduct experiments, I run short of resources. So, that’s 

why I say at times I don’t enjoy teaching the subject. 

-Lack of resources 

-Lack of laboratories 

-Few science kits 

Incomplete science kits. 

-Need to do 
experiments 

 
-Do not have chemicals 

and apparatus. 

Chemicals not supplied 
 

Challenge on 

experiments 

-Short of resources 

 

Under 

sourcing 

 

 

 

Under 

sourcing 

 

Under 

sourcing 

 

Lack of 

resources 

 

Step Eight: Development of an Interpretation 

The final stage of data analysis involved the conceptualisation of themes and development of 

a narrative (Holmlund, Lesseig and Slavit 2018). I had to step back to reflect on and examine 

the emerged themes from each of the three contexts in order to identify the differences and 

similarities. This guided me to organise the narrative that depicted the nature of Physical 

Sciences teacher attributions to their pedagogical practices and how they shaped their 

professional growth. As informed by Bekker and Clark (2018), in my write up, I had to insert 

evidence of the themes from the data by including sufficient data extracts from the individual 

face-to-face interviews, document reviews and lesson observations to illustrate the prevalence 

of the theme, using vivid examples of quotes which captured the essence of the points I wanted 

to demonstrate.  

I reported data thematically according to research questions in order to avoid repetition of 

similar quotes, patterns and themes from the participants across the three contexts. These 
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themes were then linked and connected to the concepts and principles drawn from the 

theoretical frameworks and literature reviewed which helped me to provide a rich and thick 

description (Tracy 2010) of the nature of Physical Sciences teacher attributions to their 

pedagogical practices. Having discussed data analysis, next I discuss the limitations of the 

study.  

Limitations of the Study 

Every study has its own limitations and my study was not an exception. It was my duty as the 

researcher to acknowledge them and explain how they were addressed in the study to minimise 

their impact on the findings. First, methodological limitations played a part as findings of this 

study may not be generalised given the methodological choices. The philosophical and 

methodological orientations, including sampling designs and sample size, minimised 

generalisability of the findings.  However, the strength of these research findings rests in the 

multiple-site case study design adopted for the study. Furthermore, a description of the research 

settings was provided, including thick descriptions in reporting findings to allow readers to 

make decisions on transferability and applicability of findings to other similar settings. Thus, 

transferability of the findings of this study may be applicable to similar specific groups, 

contexts, communities and/or circumstances (Creswell 2008) and the decision will be left to 

the researcher or reader to confirm findings based on their understanding and experiences.  

The research sample was drawn from different geographical locations: deep rural schools, 

township schools and urban schools where different educational variables (Moletsane 2012; 

Hugo et al. 2010) had the potential to distort the research findings. The extreme differences 

between the rural context, and urban context could have influenced the nature of Physical 

Sciences teacher attributions to their pedagogical practices. However, the inclusion of 

participants from township schools, a context viewed as the mid-point between the urban and 

rural schools helped in reducing the educational disparities that had the potential to distort the 

research findings.  

Mukeredzi (2009) asserts that the researcher’s attitudes and opinions, combined with 

tendencies to view participants in their own image or even to seek answers subscribed to their 

own notions and beliefs may affect the findings. Moreover, researcher misperceptions on given 

answers or misinterpretation of participants’ answers may impact on research findings 

(Mukeredzi 2009). An effort was made to bracket my own notions and pre-conceived ideas (on 

the nature of Physical Sciences in secondary school) and to be open minded, following up on 
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questions to get accurate information and clarifications, remaining quiet and not interfering 

with participants when they were talking. Further, in this study, I also declared my own 

axiological assumptions and experiences. The next section discusses ways of enhancing rigour 

that were adopted in this study. 

Trustworthiness of the Study 

Lietz and Zayas (2010) suggest that qualitative studies should not focus on validity and 

reliability but should achieve ‘trustworthiness’. Qualitative studies do not look at internal and 

external validity because they have no hypothesis but only focus on whether the study is 

trustworthy. Informed by Lietz and Zayas (2010), in this study I undertook all the necessary 

procedures that would ensure the trustworthiness of my research findings. Trustworthiness is 

defined as the degree of confidence in the research findings, the interpretation and the methods 

used to ensure the quality of the study (Polit and Beck 2014). In pursuit of trustworthiness in a 

study, qualitative researchers put more emphasis on the four criteria outlined by Lincoln and 

Guba (1985): credibility, transferability, confirmability and dependability of the research 

findings. These are discussed in turn below. 

Credibility 

Creswell (2012) asserts that credibility is present when the research results mirror the views of 

the people under study. Credibility relates to the stakeholders’ confidence in the truth of the 

findings (Connelly 2016), and the level of objectivity and impartiality of the research findings 

(Bradshaw, Atkinson and Doody 2017). In this study, this was enhanced by providing thick 

descriptions when presenting the data and findings. Moreover, in an effort to promote the 

credibility of my findings, I maintained an open mind, bracketed my own opinions, experiences 

and knowledge to reduce the risk of bias and avoid in any way influencing the direction of the 

conversation, ensuring that discussion remained on topic. In this study, individual face-to-face 

interviews were audio-recorded to avoid misrepresentation of the research participants thereby 

enhancing credibility. This is in line with Bertram and Christiansen (2014:189) who argue that 

“using an audio-recording device to record interviews verbatim, means that the transcripts are 

more accurate than if the researcher simply jots down notes during the interview.”  

The inclusion of three independent data generation sites, rural schools, township schools and 

urban schools, as well as employment of three separate data generation techniques, namely 

face-to-face interviews, lesson observations and document reviews, enabled triangulation, with 

the possibility of giving credibility to my findings. In addition, qualitative researchers manage 
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the threat of researcher bias as they seek to achieve credibility by engaging in reflexivity and 

seek to build self-awareness regarding their own influence on the research project (Drisko 

1997).  I engaged in dialogues with other doctoral students, presented my work to lecturers and 

peers during cohort sessions and received feedback. In addition, I constantly consulted with 

my supervisor and all this prompted reflexivity which enhanced credibility. This was in line 

with Lietz and Zayas (2010) who assert that engaging in dialogue with peers and instructors 

promotes reflexivity – a vital aspect of credibility.   

Transferability 

Transferability refers to the degree to which the findings are applicable or useful to theory, 

practice and future research (Lietz and Zayas 2010). On a similar note, Sandelowski (1986) 

refers to transferability as ‘fittingness’ suggesting that it has to do with the degree to which 

findings fit situations outside of the study. Transferability, which is synonymous with 

generalisability in quantitative research, demonstrates that findings in qualitative research may 

be applicable to other contexts (Lietz and Zayas 2010). In this study in order to enhance 

transferability, I provided details of the research sites showing the location of my research 

participants. The sample of my study included Physical Sciences teachers drawn from rural 

schools, township schools, as well as urban schools. I identified and sampled Grade 12 Physical 

Sciences teachers who had similar characteristics, except for the contextual differences. Gasson 

(2004) suggests that transferability is achieved when the researcher provides sufficient 

information about the self and the research context and research sites, processes, participants, 

and the researcher-participant relationships to enable the reader to decide how the findings may 

transfer. This was the case in this study. Consequently, the thick descriptions that I provided in 

describing the research sites, as well as in presenting findings, assisted in enhancing 

transferability. Transferability in this study was, therefore, left to the reader, bearing in mind 

that this would be based on the understanding that findings were limited only to specific similar 

groups and contexts.  

Confirmability 

According to Leitz and Zayas (2010), confirmability means the capability of other people to 

confirm or corroborate the research findings. In other words, it is the degree to which research 

procedures are documented, allowing someone outside the project to follow and critique the 

research process (Padgett 2008). During the data analysis stage, discussion with other doctoral 
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students during residential cohort sessions who had to critique, evaluate and confirm my 

analysis procedures, thereby promoted chances of the confirmability of my research findings. 

In literature surveyed (Lietz and Zayas 2010) confirmability can also be increased by keeping 

an audit trail and engaging in peer debriefing. An audit trail is a written account of the research 

process that includes reporting what occurred throughout the research project along with a 

demonstration of reflexivity which I referred to above. In this study, I kept an audit trail of my 

entire research process, documenting what occurred throughout and reflecting on the process 

of data generation where I recorded the meetings with the participants, their reactions and 

decisions made. Literature surveyed (Pandey and Patnaik 2014) asserts that it is important to 

keep an audit trail (a written account of the research process, including appointment dates and 

what transpired on each particular day) to show a transparent description of the research steps 

taken from the beginning of a research study to the development and reporting of findings. As 

alluded to above, frequent consultation with my supervisor, sending her all interview 

transcripts in order to get clear guidance, assisted me to keep focused and enhanced 

confirmability.  

Colorafi and Evans (2016) assert that confirmability can be achieved through the researcher’s 

degree of neutrality in the study’s findings. This means that the research findings have to be 

based on the participants’ responses and not any potential bias or personal motivations of a 

researcher. In my case I had no prior interactions with the research participants before the start 

of the research process. My data generation techniques involved a list of guiding questions – 

face-to-face interview schedule, a document review checklist and a lesson observation 

checklist (Appendix One). Drawing from Yin (2012) and Creswell (2014), the use of guiding 

questions helped in minimising researcher bias and the threat of research reactivity. 

Dependability 

Dependability is the extent to which the study can be repeated by other researchers with the 

findings remaining consistent (Connelly 2016). A qualitative study can be said to be 

trustworthy if it is also dependable. In this study, maximum effort was made to ensure that data 

generation and data analysis were done as accurately as possible. I did my transcriptions 

immediately after data generation, whilst the events were still fresh in my memory. The 

participants were free to express their views. Moreover, my data analysis was centred on the 

raw data: recorded, observed and written to enhance dependability.  
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Some strategies used to increase dependability include keeping an audit trail and engaging in 

peer debriefing (Leitz and Zayas 2010) – all discussed above. In this study, keeping an audit 

trail also enabled rectifying errors, improving the interviewing process and time management 

skills throughout the journey of data generation, and the development of the research report. 

As noted above, peer debriefing and assistance from my supervisor helped in promoting 

dependability or auditability of my research findings. Yin (2012) further states that peer 

debriefing enhances the research process by generating new ideas and identifying potential 

pitfalls related to methodology, therefore, adopting the approach was an effort to increase 

dependability of the findings. The discussions that I held with peers (doctoral students) during 

residential sessions helped in enhancing dependability of my study.   

Having discussed trustworthiness as a way of enhancing rigour, the following section focuses 

on ethical considerations that were undertaken throughout this study. 

Ethical Considerations 

Weis (2019) in literature consulted asserts that solid up-front ethics that are approved by 

institutional advisory boards are crucial to ensure that researchers have done their best to 

identify possible ethical issues prior to data generation and offer deontological safeguards. 

Cohen, Manion and Morrison (2018) state that ethics is concerned with that which is right and 

wrong, good and bad, what the researcher ought and ought not to do in their research. In other 

words, ethical issues and considerations are not a once-and-for-all matter which can be valued 

before the research begins or when the proposal is submitted to an ethics committee, and then 

forgotten (Brooks, te Riele and Maguire 2014) but rather, they are continuously followed 

throughout the whole research process and beyond.  

The participants of this study were Physical Sciences teachers whose rights, needs, values and 

desires needed to be protected. I made every effort in this investigation to ensure that no 

violation or injury was inflicted on the research participants or any other stakeholders who had 

something to do with my study. The participants were not asked to perform any acts or make 

statements which could cause discomfort, compromise them, diminish their self-esteem or 

cause them to experience embarrassment or regret. The idea was to protect their personal 

dignity. 

In this study, I first sought permission – Ethical Clearance from the Durban University 

Technology (DUT)’s Institutional Research Ethics Committee (IREC) to undertake this 

research, as highlighted under the heading ‘gaining access’ above. I did this as informed by 
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Fleming (2018) who asserts that approval has to be granted first before data generation from 

human participants can be carried out. 

I adopted three principles of ethical consideration which are prescribed by Hammersley and 

Traianou (2012): minimisation of harm; respect for autonomy (signing of informed consent); 

and the protection of privacy (addressing confidentiality and anonymity). With regard to 

minimisation of harm, I tried to ensure that the teachers studied were not exposed to any harm: 

physical trauma and social infliction of pain during data generation. In relation to autonomy, I 

gave the participants time to read the letter of information and informed consent forms and then 

went through each point with them to help them clearly understand before signing. Grady et al. 

(2017) state that participants should sign informed consent after the researcher has explained 

the purpose of the study, benefits, or dangers of their participation so that they understand 

before they make informed and voluntary decisions to participate in the study. It was up to the 

participants to weigh any risk or harm and benefits of participating in the research and then 

decide whether or not to take part. All participants expressed willingness to participate in my 

study by signing the consent letters. Further, I explained that the audio recordings would be 

saved on a memory stick, transcribed and the printed scripts would not be shared with anyone 

else except my supervisor and used for research purposes only. All these were kept in a locked 

safe with all the other research items by my supervisor and would be destroyed after five years. 

Files saved on my laptop were saved in a password-protected folder and would be destroyed 

after five years. This is in line with literature surveyed where Cohen, Manion and Morrison 

(2018) posit that files, audio data, questionnaires, video data, computer files must be stored 

during the research and destroyed sometime thereafter.  

Lastly, the confidentiality, anonymity and the rights of all of the research participants were 

preserved in this study by not revealing their real names during reporting study findings. 

Fleming (2018) notes that confidentiality includes the avoidance of using self-identifying 

statements. As informed by Siti (2018), the research participants were referred to by their codes 

as indicated in Table 4.3 above. Significant findings emanating from the research process 

would be made available to all participants on request. Drawing from all of the above, I did not 

deceive my research participants in any way. The next section provides a summary of this 

research methodology chapter. 
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Chapter Summary 

This chapter presented the research design and methodology. The chapter discussed the 

interpretive research paradigm, multiple-site case study research design and qualitative 

approach which framed and guided the study. It also outlined the sampling process and the 

sample for the study. The research setting comprised of the three contexts (Rural, Township 

and Urban) was outlined. The data generation process – through a multi-modal approach in 

which data were generated using individual face-to-face interviews, document reviews and 

lesson observations – was also described. The challenges experienced during the research were 

highlighted, followed by the eight steps of data analysis and the limitations of the study. The 

last section discussed how rigour was enhanced through aspects of trustworthiness: credibility, 

transferability, confirmability and dependability. Ethical issues considered throughout the 

research were then presented and elaborated on.  

The next chapter focuses on data presentation and analysis addressing Research Question One 

about the nature of Physical Sciences teacher attributions to their pedagogical practices. 
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CHAPTER FIVE  

DATA PRESENTATION AND ANALYSIS:  

The Nature of Physical Sciences Teacher Attributions to their Pedagogical Practices in 
Secondary Schools 

 

Introduction 

The purpose of the study was to explore Grade 12 Physical Sciences teachers’ attributions to 

their pedagogical practices in UMzinyathi secondary schools and how these attributions 

influence their professional growth. In Chapter Four, I described methodology adopted for this 

study where I illustrated that the study is located in an interpretive paradigm which adopted a 

qualitative approach. Data were generated from 16 purposively drawn Physical Sciences 

teachers from rural, urban and township schools.  Individual face-to-face, two series interviews, 

document reviews and lesson observations were employed as the main data generation tools. 

In the methodology chapter, I also described the research setting where I defined the settings 

from where data were generated and analysed.  

This chapter presents and analyses the data on Physical Sciences teacher attributions to their 

pedagogy. As alluded to in Chapter Three, the study draws on two theories: the theory of 

attribution by Weiner (2005) to understand the nature of attributions addressing Question One, 

and Bell and Gilbert’s (1996) Aspects of Professional Learning to understand the influence of 

attributions on professional growth which is Question Two. Thus, the present chapter draws on 

the attributions theory to unpack, understand and explain the findings. Some of these 

attributions are internal to the teacher, such as lesson preparation, lesson delivery, classroom 

management and subject content knowledge (SCK). Such internal attributions are within the 

teachers’ control and he/she can change them. However, external attributions, such as 

progressed learners, shortage of resources, learner family background and learner attitude 

towards the subject are beyond the teacher’s control (Weiner 2005). Internal and external 

attributions combined help in understanding the nature of Physical Sciences teacher attributions 

to their pedagogical practices.  

I also draw on literature surveyed in Chapter Two to illustrate how my findings relate to 

existing research.  
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In this chapter, the findings from all data sources – the interviews, document reviews and 

classroom observations – are integrated and presented together because the responses were 

broadly similar. 

The study revolved around one key question: To what do Physical Sciences teachers attribute 

their pedagogical practices and how do the attributions shape their professional growth?    

This main question was unpacked through two sub questions: 

1.  What is the nature of Physical Sciences teacher attributions to their pedagogical 

practices in secondary schools? 

2.  In what ways do the Physical Sciences teacher attributions shape their professional 

growth? 

In this study, each research question constitutes a chapter. This chapter focuses on Research 

Question One which discusses the nature of Physical Sciences teacher attributions to their 

pedagogical practices in secondary schools. It is through these attributions and conceptions that 

teachers may develop their own “knowledge-in-practice” which is teacher knowledge that is 

constructed through their everyday teaching practices and experiences (Mukeredzi 2013) to 

assist learners. This kind of knowledge-in-practice that the teachers develop through their 

teaching experiences will contribute to their professional growth. 

In this study, participants and research sites are identified by codes to ensure confidentiality 

and anonymity. Teachers are identified as Teacher 1 to Teacher 8. Research sites are identified 

as Rural School 1-8, while Urban and Township Schools are represented by Codes Urban or 

Township School 1-4. Data generation techniques are also identified by codes as follows: Face 

to face Interviews = FFI, Document Reviews = DR and Lesson observation = LO. 

The chapter is organised into five sections. Immediately after this introduction, I present and 

discuss the biographical data of participants. Subsequent to this, the chapter discusses the 

research findings under the themes and subthemes that emerged from the data. There follows 

the chapter summary which ties up all the findings from this chapter. 
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Biographical data of participants 

Table 5.1: Biographical data of participants 

Participant Gender Age 

(Years) 

Qualifications Teaching Experience 

(Years) 

Teacher 1 Rural Male 47 B.Sc, Grad CE 21 

Teacher 2 Rural Male 37 NPDE, ACE 11 

Teacher 3 Rural Female 42 NPDE, ACE 18 

Teacher 4 Rural Male 28 B.Sc, PGCE 3 

Teacher 5 Rural Male 36 B.Ed 11 

Teacher 6 Rural Male 41 NPDE, ACE 13 

Teacher 7 Rural Female 42 ACE 16 

Teacher 8 Rural Male 51 CE, B.Ed 26 

Teacher 1 Township Male 41 NPDE, ACE 13 

Teacher 2 Township Male 42 B.Ed 14 

Teacher 3 Township Female 33 B.Ed 9 

Teacher 4 Township Male 28 B.Ed  4 

Teacher 1 Urban Female 48 M.Ed. 21 

Teacher 2 Urban Male 43 NPDE, ACE 16 

Teacher 3 Urban Male 49 B.Sc, Grad CE 23 

Teacher 4 Urban Male 32 B.Ed 8 

       KEY (on Qualifications):  

ACE = Advanced Certificate in Education                                    B.Sc = Bachelor of Science                                    

B.Ed = Bachelor of Education                                                      CE = Certificate in Education                             

Grad CE = Graduate Certificate in Education 

NPDE = National Professional Diploma in Education                 PGCE = Post Graduate Certificate in Education 
 
 
Table 5.1 above reflects the biographical data of participants in this study. Given the link 

between attributions and a person’s demography (Adams 2012), an analysis of biographic 

details of participants was vital. As discussed to some detail in the Methodology Chapter, of 

the 16 study participants, eight were teaching in rural schools and four each were in urban and 

township schools. Also, as explained in that chapter, as the research site is broadly rural, as 

such more participants were drawn therefrom. In terms of gender, they were four female 

participants in this study, two from rural schools and one each from township and urban 

schools. Having only four women participants teaching FET Grade 12 Physical Sciences was 

apparently because sciences and mathematics have always had a shortage of female students 
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and teachers. This is consistent with literature (Farley 2014; Wang and Degol 2017) which 

indicates that women are under-represented in Science, Technology, Engineering, and 

Mathematics (STEM) careers.  

 However, studies, (Peacock 2009; Erten and Burden 2014; Ghonsooly et al. 2015) show that 

both male and female teachers attributed their successes related to pedagogical practices to 

internal causes. The only difference was that male teachers attributed success to ability whereas 

female teachers attributed it to effort. Further, literature surveyed (Erten and Burden 2014) 

shows that female teachers tend to attribute their failures in pedagogical practices to external 

attributions, while males ascribe it to internal attributions. Nevertheless, some other researchers 

(Wu 2011; Pishghadam and Motakef 2011) point to the fact that there are no significant 

differences between male and female teachers in their attributions for their pedagogical 

practices.  

 

With reference to the age of participants, they ranged from 28 to 51 years with an average of 

40 years.  Literature consulted (Peacock 2009; Pishghadam and Motakef 2011; Erten and 

Burden 2014) shows that age influences teacher attributions of what happens to them in and 

outside the classroom. The same sources point out that mature teachers tend to attribute their 

successes and failures related to classroom practice to both internal and external factors 

whereas young teachers do not accept blame for failure hence they  would attribute their 

successes to internal factors and failures  to external factors.  

 

 As reflected in Table 5.1, all participants were professionally qualified with the majority 

possessing a Bachelor of Education degree (B.Ed) specialising in Physical Sciences. Of the 

eight rural participants, four were holders of NPDE plus ACE qualification or just an ACE 

qualification. There was only one participant with a post graduate qualification, Master’s 

degree in Education (M.Ed) who was teaching in an urban school and the urban and township 

participants together had only two with NPDE plus ACE. The least qualified participant had 

an ACE and was teaching in a rural school.  

 

These differences in the qualifications resonate with Adams (2012) who asserts that, the world 

over, top ranked schools in urban and township contexts have higher percentages of high-

ranking teachers in terms of their qualifications compared to schools in rural areas. In addition, 

literature surveyed, (Maphoso and Mahlo 2015) indicates that compared with rural areas, urban 

areas historically have a higher share of teachers with bachelor’s, postgraduate and professional 

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02690/full#B72
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degrees. This assertion is consistent with the data in Table 5.1 above where only half (4) of the 

participants in rural schools had teaching degrees compared to the urban and township 

participants together which had six out of eight with degrees. Adams (2012) further indicates 

that in many developing countries such as South Africa, schools in rural areas employ teachers 

with less preparation, less experience, and less subject knowledge than schools in urban areas. 

Drawing from Table 5.1, the average teaching experience of rural participants was lower (15 

years) than the average teaching experience of urban participants (17 years) and the highest 

qualified teacher in these participants (with M.Ed) was in an urban school hence my data 

confirms Adam’s (2012) findings. Consequently, this uneven distribution of teachers may 

influence teacher attributions and ultimately, may result in an achievement disparity between 

learners who live and learn in different communities. However, juxtaposing the above 

qualifications with the South African Relative Education Qualification Value (REQV) 

(Department of Education, 2007), all these teachers held minimum requirements for qualified 

teachers - the REQV level 14 as they possessed either a four-year bachelor of education, a 

three-year undergraduate degree plus a one-year post-graduate professional diploma/certificate 

or an Advanced Certificate in Education (ACE) (Bertram, Mthiyane and Mukeredzi 2012). 

With regard to teaching experience, the most experienced teacher had 26 years of teaching and 

the participant with the least number of years in the field had three years, and both these 

teachers were teaching in rural schools. Still on teaching experience, only a quarter (2 out of 

8) of the rural teachers had teaching experience above 20 years and this was also the case with 

the urban and township participants combined. Further, as alluded to above urban, and 

township schools had more teachers with at least an undergraduate degree than rural schools. 

Drawing from the attribution theory (Weiner 2005), teachers with less SCK and less teaching 

experience tend to attribute their pedagogical practices to external, (uncontrollable) factors 

such as learner and school factors. However, still drawing on attribution theory, teachers with 

adequate SCK and more teaching experience attribute their practices to both internal 

(controllable) and external (uncontrollable) factors (Weiner 2005).  

In relation to the teachers with less teaching experience based in rural and township schools, 

Adams (2012) asserts that schools serving low income students are often staffed with teachers 

with less experience and education than schools attended by their middle-class counterparts. 

Adam’s (2012) assertion relates closely with the findings in Table 5.1 where the majority of 

participants- mostly holders of NPDE plus ACE qualification coupled with few years of 

experience, were teaching in rural schools of the UMzinyathi district. Gardiner (2008) 
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described as one of the poorest and least developed South African rural communities that are 

located in the former homelands.  Homelands are areas that were established by the Apartheid 

Government as areas to which the majority of the Black population was moved to prevent them 

from living in urban areas of South Africa (Mukeredzi 2013). This was part of the grand 

Apartheid strategy of ‘separate development’.  

Aside that, Kini and Podolsky (2016) observed that the quality of any education system 

depends on the quality of its teachers and that the most important school‐based determining 

factor of students achievement is teacher quality. If we take teacher qualification as implying 

teacher quality, then urban and township schools in this study, where teachers studied held 

higher qualifications, had more quality teachers compared to the rural schools. More 

experienced teachers support learner-learning effectively drawing on their attributions 

irrespective of the school environment (Kini and Podolsky 2016). Consequently, experienced 

teachers in rural schools regardless of the conditions would be expected to draw on their 

experiences and attributions to enhance learner achievement. However, the same source also 

indicates that the passage of time does not make all teachers better or make incompetent 

teachers effective, albeit for most teachers, effectiveness increases with experience. 

Studies done by other scholars (Kimani et al. 2013; Musau et al. 2013) found that teachers’ 

professional qualifications and teaching experience have no bearing on teacher attributions and 

are not significantly related to students’ academic achievement. On the contrary, studies 

(Olayeye 2011; Kini and Podolsky 2016; Maphoso and Mahlo 2015) provide enough evidence 

that teacher attributions emanate from their teaching experience, and educational qualifications 

and such attributions significantly influence learners’ academic achievement. However, it is 

generally understood that teachers, drawing on their attributions and experiences can influence 

learner achievement as such teachers often possess good communication skills, strong work 

ethic, organisational skills, preparation, and discipline among others. Consequently, teacher 

attributions to their pedagogical practices emanate from diverse factors including those 

highlighted above. Having discussed the teachers’ biographical data, in the next section I 

present and discuss the themes and sub-themes that emerged in addressing research Question 

one. 

Themes and Sub-themes 

Question One which this chapter attempted to answer was: What is the nature of Physical 

Sciences teacher attributions to their pedagogical practices in secondary schools? The four 
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main themes addressing Question One that emerged from the findings are teacher attributions 

related to classroom practice, teacher attributions to teaching and learning resources, teacher 

attributions related to learners and teacher attributions related to teacher competence. The 

themes that emerged from the data and their sub-themes are discussed and summarised through 

their sub-themes in the next section. 

Figure 5.1 Themes and Sub-themes on the Nature of Physical Sciences Teachers Attributions to their 

Pedagogical Practices 

Source: Researcher (2022) 

Figure 5.1 above illustrates the main attributions (main themes) that emerged from the data 

and the sub-themes.  
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Table 5.2 Responses from all participants in relation to each theme. 
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Table 5.2 above illustrates the number of responses for each theme and sub-theme. Classroom 

practice was the common theme across all 16 participants as their attributions linked to it. 

Attributions related to teacher factors were recorded by 12 participants. A full discussion of 

each major theme reflected in the table follows in the next section and a detailed table with all 

individual responses is in the Appendices section (see Appendix Ten).  

Classroom Practice 

Classroom practice refers to all the activities that a teacher does that are related to their work 

of teaching and to the learning of learners. In this process, both the learner and the educator 

benefit. From analysing data on Classroom Practice, three sub-themes emerged, namely, lesson 

preparation, lesson delivery and classroom management. These sub-themes are discussed 

separately in the next section.  

Lesson Preparation and Planning 

Lesson preparation involves the planning of a lesson to be taught focusing on what to teach 

how to teach it, learner activities and the media to be used. The lesson plan is a way of preparing 

for a classroom experience that requires activities for the learners and the teacher which 

Mukeredzi (2013) regards as a descriptive document or activity and a content-planning tool 

that indicates everything a teacher needs to do during his/her classes. When planning a lesson, 

teachers often attribute their planning to the nature of their learners, availability of resources 

and size of class. Teacher attributions related to lesson preparation are critical as they determine 

the success or failure of a lesson, in other words, lesson preparation enhances the effectiveness 



135 
 

of the teaching/learning process. This is confirmed by literature surveyed (Van der Westhuizen, 

Mosoge, Niewoudt and Steyn 2012) that lesson preparation is essential for a successful lesson 

and when there is inadequate teacher preparation, poor teaching results. Mukeredzi (2013) 

summed it up saying by failing to prepare, a teacher prepares to fail. In South African schools, 

lesson preparation is generally informed by documents from the Department of Basic 

Education: the Curriculum Assessment Policy Statement (CAPS) and the Annual Teaching 

Plan (ATP). The CAPS document indicates content to be covered per topic including specific 

aims but does not explain how the topic should be taught. Therefore, it is in the lesson plan 

where teaching strategies and steps are clearly explained sequentially.  

The Annual Teaching Plan (ATP), on the other hand, is a structured document showing the 

content to be covered per week, number of formal and informal tasks and weighting of each 

task to be covered per term (CAPS 2013). These two official documents, including set text 

books, guide the teacher in lesson preparation and planning (CAPS 2013). The use of these 

documents was evident in the document reviews and lesson observations that I carried out. All 

lesson preparation and planning that I observed was drawn from the ATP and aligned to the 

CAPS document requirements. 

In addition, all 16 participants indicated that they attributed lesson preparation and planning to 

learner ability, available resources, strategies to be used and the examiner’s report on the 

general errors and omissions made by learners in the immediate previous final examinations. 

Literature surveyed (Moore-Cox 2017) points out that in lesson preparation, teachers should 

consider students’ knowledge and identify their misconceptions in order to choose appropriate 

methods for teaching science. In other words, they attribute the planning to learner capability 

and any misconceptions. In a FFI, Teacher 3 in Township School 3 said that: 

What influences my preparation is the type of learners that I am 

teaching. Whenever you prepare you ask yourself, are my learners 

going to understand what I am going to teach them. So, the whole 

preparation starts from my knowledge of learners. I also consider the 

resources that I have at my disposal, text books or other sources of 

information like copies from previous question papers or any relevant 

material.  
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In a FFI, Teacher 6 at Rural School 6 echoed similar attributions saying: 

Any lesson that I prepare is influenced by the nature of the learners 

that I am going to teach, how they perform and how they grasp. There 

are learners who are fast and others who are slow. So, when I sit down 

to prepare a lesson, in mind I take care of them.  

The above sentiments were also supported by Teacher 2 in Urban School 2 in a FFI 

who asserted that: 

  When preparing, the first thing I take into consideration is the ability 

of my learners knowing which learners can easily grasp these 

concepts or who is likely to struggle with the topic. So, whenever I am 

preparing, I take care of these two categories of learners. I will then 

try to simplify my content for the benefit of the struggling learners.  

    Figure 5.2 Teacher Mental Picture of Key Attributions in Lesson Preparation and Planning 

 

              Source: Google search: www.lesson preparation images 

Figure 5.2 above shows a mental picture of the key attributions raised by Teacher 3 Township, 

Teacher 6 Rural and Teacher 2 Urban on their views on lesson preparation. Figure 5.2 

illustrates that teachers attributed their lesson preparation and planning to the nature of learners 

(who am I teaching?), the teaching strategies to be used (How will I teach it?), the content to 

be taught (What am I teaching?) and class activities (How will I know if the students 

understand?). These attributions will be discussed separately under the theme Classroom 

Practice. 

http://www.lesson/
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From the above comments, it is evident that Physical Sciences teachers (16) attributed their 

lesson planning to the ability of their learners. All 16 participants attributed their lesson 

preparation and planning to learner diversity and they structured their lessons to accommodate 

both fast and slow learners. From the attributions theory, Yezbick (2016) points out that 

teachers’ belief systems (attributions) – the information, attitude, values, theories and 

assumptions about teaching and learning – have a great impact on their instructional practices. 

All this suggests that teachers’ lesson preparations, planning and practice are derived from their 

attributions. In support of the above attribution literature consulted, Moore-Cox (2017) asserts 

that when teachers explain why they take certain decisions when planning lessons, they 

consider their pedagogical content knowledge that is relevant for that specific moment, those 

specific students, that specific topic and that specific context in which they design their lesson. 

On the value of the lesson planning, literature consulted (Jensen 2011) declared that it serves 

as a guide during class activities, a resource for the next person who teaches the course or a 

substitute teacher, and a historical document for teacher review and accreditation. Other 

literature surveyed (Mukeredzi 2013) states that planning enables thorough preparation and 

increases teacher efficiency and confidence through “self-interrogating, stepping back, ‘pre-

playing’ and pre-evaluating classroom practices, and teachers develop new knowledge and 

beliefs on content, pedagogy and student learning” (97). 

 Other attributions highlighted around lesson planning were about availability of resources for 

use in the lesson. Many public schools in South Africa have no proper laboratory facilities 

which makes the teaching and learning of Physical Sciences difficult for teachers and students 

as it remains at a theoretical level without experiments (Makgato and Mji 2006). What this 

implies is that learners understand better if they observe chemical reactions during experiments 

to prove some theories, hence, resources are a key factor in the preparation of lessons. While 

lesson planning is an internal attribution which the teacher can control, teaching resources are 

external attributions (Weiner 2005) and the teacher has very little control over such provisions 

yet they influence his/her pedagogical practices and students’ learning. The issue of resources 

will be dealt with in detail as a stand-alone theme later. Literature consulted (Wu 2011; 

Pishghadam and Motakef 2011) indicate that there are no gender differences in attribution 

style. The above discussion confirms this view taking into consideration that Teacher 3 

Township, was female while Teacher 6 Rural, and Teacher 2 Urban were male. While the focus 

of this study was not on gender differences related to teacher attributions it was interesting to 
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note that both male and female teachers attributed their lesson preparation and planning to 

common factors.  

Other attributions raised by eight participants around lesson preparation and planning included 

examination reports on common errors. “Examiner’s reports highlight the omissions that were 

made by teachers which chief examiners found during marking” (FFI Teacher 2 Urban). So, in 

lesson preparation such error and omissions reports are considered in preparation and planning 

so that they are incorporated in the lesson and taught to avoid repetition.  

Teacher 2 raised another attribution during FFI in Township School 2 which related to global 

influences on science. Global influences require that teachers prepare learners for the world of 

science, a world without problems because of technology. “So, it’s not just about examinations 

only but about the learner and the world in which he/she is going to live in where technology 

dominates”. Such information was also incorporated into the lesson plan.  

From the above findings the nature of Physical Sciences teacher attributions to their lesson 

planning related to the nature and ability of learners, learner diversity, the resources to be used, 

the examination guidelines and identified common errors in reports. According to the 

attribution theory, these are external (situational) attributions which as the theory asserts, the 

teacher has very little control over (Weiner 2005). Lesson preparation is basically paper work 

and once this is ready the practical aspect of the lesson follows, which is lesson delivery.  

Lesson Delivery 

 The nature of Physical Sciences teacher attributions to their pedagogy was also reflected in 

lesson delivery by all 16 participants. Lesson delivery in this section is discussed under two 

aspects: teaching strategies and learner activities.  

Lesson delivery is the presentation or facilitation of learning in the classroom for concept 

mastery and development. Surveyed literature (Woolfolk 2007) asserts that lesson delivery is 

active teaching which is characterised by thorough teacher explanation, together with 

demonstrations, learner activities and both learner-learner interaction and teacher-learner 

interaction. Often effective lesson delivery encompasses use of appropriate strategies, active 

teacher-learner and learner-learner interaction, and learner engagement in activity. Teaching 

strategies as an aspect of lesson delivery is discussed in the next section. 



139 
 

Teaching Strategies 
 
Teaching strategies, also called pedagogical strategies, are approaches or methods used by the 

teacher to facilitate learning of concepts in lesson delivery. Literature consulted (Fischer et al. 

2018) points out that teaching strategies are a combination of instructional methods, learning 

activities, and materials that actively engage students and appropriately reflect both learning 

goals and students’ developmental needs. Mukeredzi (2013) in literature surveyed noted that 

teacher attributions and conceptions determine their pedagogical approaches and choices of 

materials, content and learner activities. These pedagogical strategies encompass classroom 

management and learner discipline to enhance effective learning. Choice of strategies is often 

dependent on the teacher and the learners and content to be taught. As such, Physical Sciences 

teacher attributions to teaching strategies differ. Explaining attributions to Physical Sciences 

lesson delivery in a FFI, a teacher said:  

My teaching strategy is influenced by the fact that Physical Sciences is 

basically a practical subject. I believe that all Physical Sciences 

lessons be introduced by a practical demonstration so that at least 

learners see the direction to where we are heading. (Teacher 5 Rural). 

Teacher 5 attributed lesson delivery of Physical Sciences to the practical nature of the subject. 

From the above, practicals in Physical Sciences are pivotal in lesson delivery because they are 

used right from the introduction to the conclusion of the lesson so that learners can visualise 

the whole concept being taught. Incorporating practical activities in the teaching of Physical 

Sciences is supported by consulted literature (Vhurumuku 2010) which asserts that testing of 

ideas is not restricted to chalk and paper but there must be direct involvement of learners in 

investigative lessons. The researcher further elaborated that demonstration of lessons and 

chemical reactions should be key components in the teaching of Physical Sciences 

(Vhurumuku 2010). As such, demonstration becomes central in Physical Sciences lessons. In 

support, literature surveyed (Cox 2009) emphasises that children learn by doing and by 

imitation, not just by hearing and they must be engaged in the lesson through hands-on 

activities following the teacher’s demonstration. In other words, learners learn by observation 

and imitation: after observation, they imitate and practise the action to enhance their 

understanding. Literature consulted further indicates that learners understand better through 

observing modelling from a teacher or watching other students perform a task (Josephsen and 

Hvidt 2015). From the theoretical perspective, resources are external factors (Weiner 2005) 
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which in this case could not be controlled by the teacher but influenced their pedagogical 

practices and learner learning. 

 However, attributions related to lesson delivery differ, as asserted by one teacher in Urban 

School 2 during a FFI:  

I believe that when I teach learners firstly, any new content must start 

from the known to the unknown. I normally build my lesson from the 

content of the previous grade. I associate my lesson with their everyday 

experiences. (Teacher 2 Urban School).  

Oftentimes teaching learners from ‘known to unknown’ referred to above enables learners to 

have a quick preview of what is ahead in their learning and if these preconceptions are not 

engaged, learners often fail to correctly grasp new concepts. Mukeredzi et al. (2016) point out 

that leading learners from ‘known to unknown’ – regarded as the hallmark of instruction – is 

particularly useful with young learners as it promotes thinking and observation, providing more 

scope for participation as learning becomes easy and permanent which develops their self-

confidence. This, therefore, involves teaching learners from simple to complex, specific to 

general, concrete to abstract and example to rule, which according to the authors is the symbol 

of instruction which creates an association – a background for presenting new knowledge – as 

it usually creates a child’s interest and curiosity. This approach often effectively taps or 

activates learners’ pre-existing knowledge while assisting the teacher in fine-tuning 

instructional content and strategically allotting time to needy areas. Teacher 2 Urban School 2 

discussing his attributions to teaching strategies went on to say that: 

I normally build my lesson from the content of the previous grade. I 

associate my lesson with their everyday experiences. Whenever I make 

examples, I make examples of things that they normally see on a daily 

basis in life and I have discovered that they enjoy the lesson and they 

also add more relevant examples which I did not expect.  

Linking with the previous grade suggests vertical alignment of content which provides a 

mechanism that ensures cohesive and consistent, content coverage appropriately linked to 

standards aligned with departmental assessments (Mukeredzi and Manwa 2019). The approach 

adopted by Teacher 2 allows teachers to focus on building skills and knowledge while reducing 

the need for excess review and repetition. From the above responses, the teacher attributed his 

lesson delivery to learners’ previous knowledge and this was confirmed in the lesson 
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observation of this participant. The lesson that I observed was in Grade 12 and the teacher was 

referring to Newton’s Laws of Motion, a topic covered in Grade 11 (LO 2 Urban School). 

Teacher 2 further raised attributions related to alignment with learning in the previous grade 

where the teacher used prior knowledge as an introduction, posing some questions to the 

learners. Literature surveyed (Mozingo 2017) suggests that teachers should use warm-ups to 

engage students’ interest, activate prior learning and make connections with their knowledge 

of learning in previous grades. This helps learners to make links and see the relationship 

between the new and old content which further cements their understanding of new concepts. 

From theory (Weiner 2005), the learners’ prior knowledge is an external attribution which the 

teacher cannot control but uses as a basis for lesson delivery. The teacher’s comments also 

suggest attributions related to contexts and use of practical contextual examples. Such 

approaches, as noted by Mukeredzi and Sibanda (2016) in surveyed literature, are essential for 

creating learning environments in which every learner can thrive. With such attributions the 

teacher can assess and draw on their contexts and act appropriately given that their professional 

actions are defined by surrounding circumstances. Drawing from the theory (Weiner 2005) 

referring to previous content knowledge and giving contextual examples are all internal 

attributions over which the teacher has total control and which he/she can manipulate for the 

benefit of learners. Physical Sciences is a practical subject and, as such, when teaching, 

practical examples are vital to make learners understand. Using such concrete examples when 

teaching is consistent with surveyed literature (Ramnarain and Hlatswayo 2018) which 

indicates that how much students learn depends on how much background knowledge they 

have and that is why teaching facts is necessary.  

Sharing his attributions to teaching strategies, Teacher 8 Rural said: “when teaching Physical 

Sciences I believe I should capture the attention of learners first, by creating a scenario with a 

problem related to the topic of the day”.  

Teacher 8 attributed lesson delivery to problem solving to engage learners and capture their 

attention in the introduction. Consulted literature (Ramnarain and Hlatswayo 2018) asserts that 

good discussion questions get the students’ attention and teachers should start by asking a 

question associated with something learners could have read – not a recall question but one 

that makes them think critically. 

Another attribution to teaching strategies during lesson delivery was the use of acronyms, as 
explained by another teacher in a FFI: 



142 
 

During lesson delivery I use acronyms. The use of these acronyms has 

helped me to make learners understand better especially progressed 

learners. I use acronyms to explain some of the concepts like in redox 

reactions and galvanic cells there is an acronym LEO for Loss of 

Electrons is Oxidation and GER for Gaining of electrons is Reduction. 

(Teacher 1 Township) 

From the above, teachers attributed their lesson delivery to the use of acronyms for the benefit 

of progressed learners. As the strategy was effective this was repeated. Weiner (2005) noted 

that people are likely to repeat an action if it was attributed to internal causes because they 

would expect the same outcome as it is stable and controllable. The use of such techniques in 

teaching Physical Sciences is in line with surveyed literature (Yezbick 2016) which shows that 

effective teachers use techniques that best serve the learning needs of their learners. Weiner 

(2005) further noted that such techniques are used so that each student is engaged and 

challenged to achieve his/her personal best, in other words, to reach their zone of proximal 

development.  

Closely related to the use of acronyms, teachers attributed their lesson delivery to the use of 

examples to enhance learner understanding. In another FFI, a teacher said that: 

 One good thing about Physical Sciences is that what we teach are the 

things that we see almost every day. So, a Physical Sciences teacher 

must have an example of a situation that we see in everyday life that is 

related to the topic of the day (Teacher 4 Rural) 

Teacher 4 Rural School 4 attributed lesson delivery to contextual knowledge from where he 

drew examples of daily life situations. He asserted that learners understood Physical Sciences 

better when examples were driven from their everyday life. Grossman (1990) asserts that 

teachers must draw on their understanding of particular contexts in which they teach to adapt 

their more general knowledge to specific school settings and individual students. In other 

words, a teacher’s knowledge, to be of use in classroom practice, must be context-specific, that 

is, it must be adapted to their specific students and the demands of their schools, communities 

and districts through use of contextual examples and resources. Further literature surveyed 

(Fischer et al. 2018) suggests that teaching methods should be inventive, encouraging and 

beneficial to provide tools that can be applied to the learners’ real-life situations. The same 

notion of attributions related to contexts and use of every example was echoed in a FFI by 



143 
 

Teacher 3 in Urban School 3 who said, “Whenever I make examples, I make examples of things 

that they normally see on a day to day in life”.  

 

The above findings show that some Physical Sciences teachers attributed their lesson delivery 

to the use of day to day examples to aid learner understanding. From literature consulted (Scott, 

Asoko and Leach 2007) context‐based teaching is expected to improve students’ 

understanding.  

Thus, attributions to use of real‐life situations in teaching Physical Sciences is thought to 

increase relevance, student understanding, coherence and student motivation (Scott, Asoko and 

Leach 2007). This suggests teachers’ attributions to lesson delivery were based on learners’ 

everyday experiences and situations. Using acronyms to link new knowledge to learners’ 

previous knowledge were some of the attributions to their lesson delivery that Teacher 1 cited. 

Informed by theory (Weiner 2005), all the attributions highlighted above were internal.  

Three Physical Sciences teachers also attributed their pedagogical strategies to learner ability 

which influenced their choice of strategy: either group work or individual work. The following 

comments were made in the three research sites during FFIs for example: 

…the nature of the content to be done sometimes requires learners to 

share, that may influence me to group them and sometimes I choose 

individual work because I want to assess the individual learners’ 

performance. (Teacher 1 Township School) 

The choice of strategy during lesson delivery in Physical Sciences was also attributed to the 

type of learner activity. In other words, choice of strategy was attributed to the nature and goal 

of the task. In support of the above Teacher 3 Urban School 3 in a FFI said: 

In all activities, if I am to use group work, I prefer mixed ability 

grouping so that those who are weak do not feel segregated. The fast 

learners will assist the slow learners.  

Teacher 3 at Urban School 3 above attributed the type of grouping to learner diversity where 

the goal was to get learners to assist each other. However, some literature consulted (Fischer 

et al 2018) revealed that mixed ability grouping where gifted learners are scattered throughout 

the classroom may make them feel superior to their classmates and promote arrogance. 

However, other sourced literature (Mozingo 2017) indicates that mixed ability grouping can be 

https://www.tandfonline.com/doi/full/10.1080/09500693.2011.553969
https://www.tandfonline.com/doi/full/10.1080/09500693.2011.553969
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more frequently used at the beginning of the school year so that learners get to know each other 

and then used less frequently as the year progresses. In lesson delivery while learner ability 

according to attribution theory is an external factor to the teacher which is innate and difficulty 

to change, grouping is an internal attribution which the teacher has total control over (Weiner 

2005). 

Concomitant to comment by Teacher 3 in Urban School 3, Teacher 5 at Rural School 5 in a 

FFI attributed choice of ability grouping to level of difficulty of the task: “in terms of the group 

work I also consider the level of difficulty of the question. If it is too challenging, I put learners 

in groups according to ability and I assist the struggling groups”. The main attribution in this 

grouping strategy was to give more attention to the struggling learners. Literature consulted 

(Fischer et al. 2018)in support of this attribution shows that through ability grouping teachers 

can manage a class, engage learners and pace the curriculum better when students have similar 

cognitive abilities. The grouping strategy is given weight by Weiner’s (2005) attribution theory 

which noted that if one goal of education is to help students develop a realistic appraisal of 

their own ability (internal factor), students need to measure themselves with appropriate 

yardsticks and in this case comparisons are more likely to be accurate when made with others 

of similar abilities. However, this attribution to grouping was challenged by Murphy et al. 

(2017) in literature consulted who noted that when gifted students are grouped together for 

instruction, the experience of studying with intellectual peers may actually lower their self-

esteem which may negatively impact on their performance.  

From the above discussion 16 Physical Sciences teachers attributed their teaching strategies to 

learners’ knowledge, their everyday experience and the use of examples from learners’ context. 

These were some of the external factors teachers in this study attributed their pedagogical 

practices to.  Physical Sciences teachers also attributed their pedagogical strategies to learner 

ability where they had to choose either group work or individual work. Some teachers used 

ability grouping while others used mixed ability grouping. Teacher ability to group learners 

according to their performance is an internal attribution (Weiner 2005) and such skills can 

change over time. According to attributions theory (Weiner 2005), as alluded to above, 

attributions are either internal or external. Internal attributions such as ability and effort are 

controllable whereas external attributions are beyond the teachers’ control. Closely related to 

strategies were learner activities which some Physical Sciences teachers also attributed to. 
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Learner Activities 

12 participants reported attributions to classroom practice around learner activities. Learner 

activities were the oral and written tasks that learners engaged in inside or outside the classroom 

which enhanced achievement of educational goals. Literature surveyed (Dunbar 2014) states 

that learning activities refer to the teacher guided instructional tasks or assignments for 

students.   

Teachers (12) raised attributions to choices of learner activities, for example in a FFI, Teacher 

4 Rural, Teacher 8 Rural and Teacher 1 Township pointed out that: 

In my class activities, learners do a lot of writing because when we 

are teaching, we are preparing learners for final examination where 

writing is a must. I believe in at least two activities per day even 

though the CAPS document says a minimum of three activities per 

week. I overdo it to give learners more time for practice. (Teacher 4 

Rural) 

I believe in written work, and I strongly believe that learners 

understand better if they write so I give them more work during the 

lesson (Teacher 8 Rural) 

Learners must write during lessons and even if I don’t have time to 

mark but they must write and this helps them to remember. I am of the 

view that anything written down by learners enhances remembering.  

(Teacher 1 Township) 

From the above responses, learner activities were attributed to the need for more activities, as 

well as the need to prepare learners for examinations. According to Teacher 4 in Rural School 

4, Grade 12 Physical Sciences learners were supposed to engage in more activities to gain more 

practice and exposure to previous examination-type questions. 

The above finding was confirmed in the document reviews that I carried out for the same 

participant (DR 4 Rural), where the CAPS policy document required a minimum of three 

written activities per week. On reviewing learners’ exercise books, there were five written 

activities per week (DR4 Rural) that exceeded the minimum requirement. Borich (2016) from 

surveyed literature asserts that effective teachers provide students with activities and 

assessments that encourage them to learn. Learners were given more written work for purposes 



146 
 

of practice. Thus, with regard to lesson delivery Physical Sciences teachers attributed learner 

activities to the number of activities for learners to engage in and the need to offer them 

examination practice. This is consistent with theory where Weiner (2005) recommends that 

instructors should provide students with ample opportunities to practice tasks. In the same vein, 

literature surveyed (Murphy et al. 2017) noted that if learners practise for the examination they 

stand a better chance of doing well in that task. Such practices are essential components of 

learner motivation. However, critics of the expository approach (teaching to achieve a 

particular goal) from surveyed literature argue that a focus on the examination does not provide 

learners with opportunities to develop holistically to achieve high cognitive skills as the focus 

is narrow (Josephsen and Hvidt 2015). Moreover, the South African Education policy on The 

Minimum Requirements for Teacher Education and Qualifications (MRTEQ) emphasises that 

teachers must understand their learners’ individual needs and must teach them accordingly to 

achieve a holistic development of learners (DBE Government Gazette: MRTEQ 2015:64). 

Concomitantly, Physical Sciences teacher attributions to learner activities in lesson delivery 

were echoed by Teacher 1 Rural School 1 in a FFI who said: 

I will engage the lesson by giving them classwork maybe 20 minutes 

before the end of the period. If time does not permit then I will give 

them work to do as homework. If it is a class activity, they do it in 

class under my thorough supervision.  

 Physical Sciences teacher attributions to their pedagogy in lesson delivery, indicated that they 

attributed the learner activity in lesson delivery to the type and nature of activity that they 

wanted to give. In this scenario, lesson delivery around learner activity was attributed to the 

nature and objective of the activity. Learner activities were usually guided by a set of questions. 

Teachers also had their own attributions to the choice of questions. On attributions to the type 

of questions used in class activities, another teacher in a FFI said: 

... it is the knowledge of learners and it is the type of questions that 

are asked in the examination. It doesn’t make sense to ask questions 

that do not frequently appear in the final examination. So, the 

examination guideline has a great influence. (Teacher 5 Rural) 
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According to Teacher 5 Rural School, the choice of questions in classroom activities were 

attributed to learner ability and type of previous questions. In other words, learner ability and 

previous question papers determined the questions to be asked.  

Closely related to the above attribution, in a FFI another teacher said: 

Whatever question I ask the learners it must be hovering around my 

objective. I will ask questions that help me to check if the learners have 

understood. I also try to ask questions that have once appeared in the 

examination question papers and also guided by the examination 

guideline. (Teacher 4 Township)  

Findings from the above participant indicate that as a Physical Sciences teacher they also 

attributed their selection of questions for classroom activities to lesson objectives and previous 

examination question papers when engaging learners. As well, such questions would enable 

them to assess the learners. Consulted literature shows that objectives help students discover 

how to reflect on their learning and become more active participants in the learning process 

(Ivy 2013). In this study, the goal during lesson delivery was to expose learners to standard 

examination questions and, subsequently, objectives were attributions that informed classroom 

activities. 

 Supporting the same attribution, Teacher 2 at Urban School 2 during a FFI said: 

When I throw questions, I also look at the questions that normally 

feature in the examination. Another factor is the learner’s physical 

responses in the class. As I explain things, learners react, such facial 

reactions help me to ask questions to check their understanding. 

Findings from Teacher 2 in Urban School 2 show that this Physical Sciences teacher attributed 

their choice of questions and questioning techniques to previous examination questions and 

learner responses and reactions to questions, gestures and facial reactions of learners (their non-

verbal communication). Often, a frowning face implies that the learner did not understand the 

concept, while a happy face portrays the opposite and a blank face implies total confusion. 

From Weiner’s (2005) attribution theory, teacher’s choice of questions is an internal attribution 

which is unstable controllable. The theory further indicates that teachers are more likely to stay 

motivated to try a teaching strategy again in the future if they have attributed the cause of the 
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original outcome to factors that are unstable controllable. On the other hand, learners’ 

responses and abilities are external factors which the teacher cannot control.  

Teacher 4 in Urban School 4 added that:  

You know, during class activities I direct easy questions to struggling 

learners. You know there are those low hanging fruits which are those 

questions that can be answered by any learner. You find that these 

learners are struggling with these questions, so I give them more work 

so that they can end up mastering these questions so they can get level 

2.  

The response above relates to previous comments on attributions to learner ability and learner 

diversity in their classrooms. Questions in classroom activities were also attributed to learner 

ability. Learners who were struggling were given easier questions which the participant 

referred to as “low hanging fruits” so that they could achieve the required level which is a 30% 

pass. However, this approach will only produce temporary achievements in the form of a matric 

certificate but these learners may not qualify for University entry. Despite this limitation, the 

emerging finding here is that some of the Physical Sciences teachers attributed their classroom 

pedagogies and learner activities to learner ability and diversity. However, this is contrary to 

literature surveyed (Taylor 2013) on teacher attributions which shows that teachers tend to call 

those who they think will know the answers more often than those who they feel will simply 

provide incorrect response. Also, sourced literature (Saracho 2014) suggests that when a 

teacher has high expectations for a student, they often develop an interest in that student and 

focus on improving his/her performance. This implies, then, that students about whom negative 

perceptions are held are not provided the same pedagogical opportunities for performance 

improvement. 

Physical Sciences teachers attributed their learner activities to previous examination questions, 

lesson objectives and learner diversity. The next section focuses on classroom management, 

one of the subthemes.  

 Classroom Management 

In analysing the nature of Physical Sciences teacher attributions to their pedagogy, classroom 

management also emerged under classroom practice. Teachers have different attributions to 

classroom management and most of them, according to Weiner (2005), are internal factors 
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which can be controlled. Classroom management refers to a process of ensuring that classroom 

activities run smoothly without disruptive behaviour from learners which may compromise 

effective lesson delivery. Literature consulted (Stough 2013) shows that classroom 

management refers to the ability of teachers to organise learners and manage their behaviour 

in order to achieve positive educational outcomes. 

16 Physical Sciences teachers reported attributing their classroom management to learner 

behaviour, explaining that it was the key to a successful lesson. In a bid to create a conducive 

learning environment in class, Teacher 5 in Rural School 5 during a FFI, explained: 

I believe that a lesson must be funny, learners must enjoy, learners 

must learn and learners must be free but being free does not mean 

you must misbehave but it means you are free to talk, you are free to 

express your ideas and learners must know that they are protected.  

From the above response, Teacher 5 attributed classroom management to a conducive 

classroom environment where learners felt free to express themselves and secure a chance to 

respond. Such learning environments were often a reflection of effective classroom 

management. The above assertion was confirmed during the lesson observation (LO) that I 

carried out immediately after the interview. Learners were working in groups, laughing, raising 

their hands to call the teacher when they needed support (LO 5 Rural). Literature searched 

(Rubio 2010) indicates that classroom management is better controlled by creating a free 

environment in class where learners and teachers express themselves freely.  

Closely related to this was a point raised in a FFI by another teacher who said that: 

When I am in front of the learners, I do create jokes. I am not that 

type of teacher who teaches in a hard way. I do create jokes and you 

find learners are laughing in class and at the same time learning 

because that is the business of the day. (Teacher 1 Urban)  

Teachers attributed their pedagogical practices of classroom management to creating a free but 

conducive atmosphere for learners where they could express themselves freely and the teacher 

creating jokes. Mukeredzi (2013) in confirmation noted that a conducive learning environment 

provides a platform devoid of both physical intimidation as well as cognitive and emotional 

frustration, which allows for a free exchange of ideas where learners learn and laugh together. 
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Such an environment makes the classroom safe to both the teacher and the learners. Literature 

consulted shares the above view:  

Humour can be a powerful ingredient in every lesson. Effective 

teachers do not need to be clowns, but it is beneficial to have good 

sense of humour, and be willing to share jokes with the students to 

break negative-cold barriers. (Rubio 2010:23) 

From the response by Teacher 1 in School 1, the teacher had a good sense of humour and 

attributed classroom management to a relaxed learning atmosphere where jokes were created 

and learners laughed and learned. From the theoretical perspective, the ability to manage 

learners in a class is an internal attribution (Weiner 2005) over which the teacher has total 

control and this can change depending on the environment. Ivy (2013) from surveyed literature 

noted that humour can help capture and retain students' attention, it can also reduce stress or 

anxiety and can promote a sense of acceptance in class that allows students to think in creative 

and divergent ways. 

Ramos and Luzano (2018) from literature consulted identified some good teacher qualities 

which contribute to good classroom management and among them was the ability of the teacher 

to encourage an open and trusting learning environment and creating a climate of trust. In 

addition, the teacher should be able to encourage students to learn from their mistakes by 

encouraging them to ask questions and engage in the learning process. All these teacher 

attributes are pillars of classroom management. 

In the same vein in a FFI, Teacher 1 in Township School 1 argued that: 

 There must be mutual respect in class. The learner respects me and I 

respect them, you have to acknowledge that they are humans, as well. 

Treatment must be the same for all learners. You can’t reprimand one 

learner and leave the other one. I do not want to infringe against their 

basic rights. Whether it’s human, religion or cultural, we need to 

respect that. At the end leaners also respect you.  

From Teacher 1 in a Township school, an internal attribution to classroom management that 

emerged was mutual respect and equal treatment for all learners. Attributions related to mutual 

respect from both the teacher and learners as humans, and sameness of learner treatment by the 

teacher. As alluded to above, teacher respect towards learners is an internal attribution which 
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is stable and controllable but learner respect towards the teacher is an external attribution which 

is unstable but controllable (Weiner 2005). The teacher also made references attributing 

classroom management to respect for diversity. These attributions are consistent with surveyed 

literature (Cruickshank and Haefele 2014) which asserts that effective teachers treat their 

students with respect and expect the same in return, enhancing the students learning progress.  

Attributing mutual respect to classroom management was further supported by another teacher 

who said that: “In class, I play all the roles you may think of. I am a parent; I am a Pastor to 

them, I say feel free I am just your equal by so doing, they tend to love me”. (Teacher 8 Rural)  

From Teacher 8, an internal attribution to classroom management in the form of loco-parentis 

emerged. Further, attributing classroom management to a loco-parentis role is supported by 

Eisner (2012) from literature consulted who suggests that “teaching is a caring exercise” which 

takes an important role in effective learning process. Showing care often includes listening to 

the students, not only when they are in the classroom, but also about their particular lives and/or 

personal problems. The teacher attributed effective classroom management to this attribute. . 

Literature surveyed (Peacock 2009; Pishghadam and Motakef 2011; Erten and Burden 2014) 

shows that there is a strong link between the teacher’s age and attribution style , in other words 

age influences teacher attributions of what happens to them in and outside the classroom. Of 

the 16 participants, Teacher 8 Rural was the oldest (51years) and consequently his attributions 

and approach to classroom management (loco-parentis) is in tandem with findings from 

previous studies highlighted above.  This internal attribution (Weiner 2005) is in line with 

South Africa’s DBE policy on seven roles of an educator which stipulates that an educator must 

demonstrate a pastoral role (DBE Government Gazette: The MRTEQ 2015:61) among other 

roles. Such an internal attribution is stable since the teacher is able to change or modify it over 

time (Weiner 2005).  

In the event that a learner misbehaves in class, two teachers from different sites suggested these 

strategies to share: 

Some learners misbehave with the intention of embarrassing you as a 

teacher in front of other learners, when the learner does that in class, 

I try to correct it in class there and then and try to be strong and tell 

the learners that this is not the kind of behaviour I want in my class. 

(Teacher 3 Township) 
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To control my learners, I stamp my authority so that they know that 

when I am in class, I mean business. When a learner misbehaves 

usually, I get some time to talk to the learner, emphasising that this is 

not the kind of behaviour that I want and if you insist, I will kick you 

out or I will inform your parents. (Teacher 1 Urban) 

Teacher 3 Township above attributed effective classroom management to on-the-spot learner 

discipline and stamping out elements of indiscipline immediately subsequent to its occurrence 

to avoid disruption of teaching and learning and demonstrate to the whole class that such 

unbecoming behaviour would not be tolerated. Physical Sciences Teacher 1 Urban attributed 

classroom management to being firm, making time to speak to the learner and also warning 

them that for continuous misbehaviour, they would be sent out of class, notwithstanding that 

sending learners outside was outside education policy as learners miss out on learning while 

standing outside the classroom. However, literature consulted (Van der Westhuizen et al. 2012) 

indicated the shortcomings of such a type of management skill asserting that it may result in 

poor performance given that when learners are sent outside the classroom, their contact time is 

reduced and they miss valuable class activities. South Africa’s DBE policy on the seven roles 

of the educator views them as leaders, administrators and managers (DBE Government 

Gazette, 2000). These management roles are given weight by consulted literature (Wong and 

Wong 2015) which asserts that maintaining discipline is necessary for learning to be effective 

and learner misbehaviour can be minimised by skilful teaching. Thus, effective teachers often 

manage their classrooms with efficient procedures and routines while ineffective teachers 

discipline their classrooms with threats and punishments like chasing them out of class. 

Furthermore, drawing from Van der Westhuizen et al. (2012), there is a strong link between 

lack of discipline and poor performance since time is wasted on disciplinary hearing thereby 

reducing contact time. However, Teacher 3 Township and Teacher1 Urban above, attributed 

their classroom management to appropriate ways and skills of managing their learners 

notwithstanding that Teacher 1 warned of sending learners outside in the event of continued 

indiscipline.  

From the attribution theory, if teachers perceive that the cause of misbehaviour is beyond their 

classroom influence and practice, they are not likely to look for ways in which they can 

positively change the behaviour and enhance learning (Weiner 2005). From the above, teachers 

had perceptions that some learners misbehaved with the intention of embarrassing the teacher. 

If they perceive that a learner is able to control his/her behaviour and learn, when behavioural 
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problems occur they will presume that the learner has the capacity to change behaviour in some 

way and benefit from the teaching. Unfortunately, when such perceptions exist teachers often 

adopt negative approaches (sending learners outside) which may be detrimental to learning 

(Johansen et al. 2011).  

Findings from the theme around classroom practice indicate that Physical Sciences teachers 

attributed their lesson preparation and planning to the nature and ability of learners, learner 

diversity, the resources to be used, the examination guidelines and identified common errors in 

reports, all of which are external attributions. As for lesson delivery, most attributions were 

internal to the teacher notably the teaching strategies to be used and the learner activities. With 

regard to classroom practice related to classroom management Physical Sciences teachers 

attributed class management to learner behaviour, loco-parentis approaches, effective 

leadership and good management skills which included mutual respect, acknowledging 

diversity and stamping out indiscipline before it got out of hand. Resources as an attribution 

came up and was discussed somewhat in brief under lesson preparation and delivery above. 

This aspect is discussed in detail in the next section. 

Teacher Attributions Related to Resources 

Another theme that emerged on the nature of Physical Sciences teacher attributions to their 

pedagogy related to resources. Resources in this study encompass infrastructure, finance, time 

and materials that support teaching and learning. The unavailability of textbooks, leading to 

abnormal sharing ratios, lack of apparatus and chemicals to conduct experiments and lack of 

laboratories in rural schools were the major resource attributing factors to the teachers’ 

pedagogical practices. Physical Sciences teacher attributions around resources are discussed in 

this section.    

Teaching and Learning Material Resources  

11 Physical Sciences teachers attributed their pedagogical practices to teaching and learning 

material resources such as chemicals and models for practical demonstrations. Lesson delivery 

in Physical Sciences required a variety of resources, especially laboratory equipment and 

apparatus for demonstrations.  In a FFI, in emphasising the importance of laboratory equipment 

in Physical Sciences, Teacher 7 in Rural School 7 pointed out that: “When teaching Physical 

Sciences I enjoy the practical demonstrations and the chemical reactions to prove certain 

concepts to learners. This is only possible when they are available”. 
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From Teacher 7 in Rural School 7, practical experiments in Physical Sciences stimulated 

learning and learners understood better when scientific concepts were demonstrated and 

proved. Thus, Physical Sciences teachers attributed their pedagogical practices to the 

availability of scientific equipment. So being a practical subject, resources were vital in the 

teaching of this subject. 

Teacher 3 in Rural School 3 alluding to the issue of resources said: 

One thing that I do not enjoy when teaching Physical Sciences is the 

shortage of chemicals to conduct experiments. Also, I do not have 

enough time to engage my learners in terms of practical activities so I 

think that’s where I do not enjoy teaching Physical Sciences because 

the shortage of resources is very frustrating.  

Teacher 3 Rural attributed his classroom practice to shortage of laboratory materials and time 

resources. The shortage of practical apparatus was hampering lesson delivery and a frustrated 

teacher could not be expected to perform to his best which negatively impacted on the learner. 

The shortage of resources in rural schools was also confirmed in consulted literature (Makgato 

and Mji 2006) which noted that many public schools in South Africa lack proper laboratory 

materials such as chemicals and apparatus which is a challenge to the learning of Physical 

Sciences. Drawing from Weiner (2005), resources are external attributions to teacher 

pedagogical practices. Consequently, the teacher has no control over such provisions. As a 

practical subject, resources are a critical requirement when teaching Physical Sciences because 

experiments help learners to understand scientific concepts better, which brings about 

knowledge retention, and experiments are also part of assessment.  

I also noted the shortages during Lesson Observations (LO) in all the research sites involved 

in my study. As well, in Document Reviews (DR) that I carried out, I noted that practical 

experiments are prescribed in the Programme of Assessment for Grade 12: six practical 

experiments, three from Chemistry and three from Physics (CAPS Document Reviews from 

all sites). So, practicals were done in compliance with the policy but without resources, making 

the teaching of Physical Sciences a challenge. Thus, teachers attributed their pedagogical 

practices to resource shortages. Therefore, as stated above, this is consistent with the theory 

(Weiner 2005) which asserts that all external attributions are uncontrollable yet they are key 

elements in pedagogical practices. 
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The above challenge was shared by Teacher 2 Urban and Teacher 4 Township who also 

attributed their pedagogical practices to shortage of resources:  

The other frustrating aspect is the shortage of models in teaching 

Physical Sciences, for example, when you want to explain the atom in 

Chemistry, it’s not something that you can see with a naked eye so the 

learners always want to visualise it. This affects the way you teach. 

(Teacher 2 Urban) 

One thing I do not enjoy about teaching Physical Sciences is lack of 

resources. We have the laboratory and a few science kits but still they 

are empty. This affects teaching. The only thing the school can offer 

are books only and not material like chemicals and other physical 

sciences aids. (Teacher 4 Township) 

These Physical Sciences teachers attributed their pedagogical practices to resource shortages. 

Resource shortages were prevalent even in urban schools. Most practicals in chemistry required 

chemicals and models to make explanations clearer. However, effective lessons were hampered 

by lack of resources, hence teachers attributed their pedagogies to these shortages. From the 

Physical Sciences teachers above, teaching a practical subject without adequate apparatus was 

a futile exercise because learners needed concrete examples to enhance the grasping of 

concepts. Consulted literature (Ramnarain and Hlatswayo 2018) noted that the implementation 

of CAPS in Physical Sciences, especially its emphasis on inquiry-based learning, has been 

frustrated by the shortage of resources in schools which may be contributing to learner failure. 

Unlike in other research sites, especially rural sites, Township School 4 had some Science Kits 

but these were exhausted and the challenge persisted. Text books were available but scientific 

apparatus remained a challenge. While the focus was on Physical Sciences teacher attributions 

to their pedagogical practices, it was also interesting to note the unequal distribution of teaching 

and learning resources in different contexts and it appeared shortages were more acute in the 

rural context and this made the context appear marginalised. Such external factors (Weiner 

2005) are uncontrollable.  

 

This challenge was confirmed during the lesson observation that I carried out at the same site.  

The lesson required demonstrations using chemicals but the participant gave a theoretical 

explanation due to absence of resources. The science kit had a few iodine solutions and some 
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methylated spirits which were not relevant for that particular topic (LO 4 Township). Lack of 

resources (external attribution) in many South African schools was also noted by Umalusi, (the 

board tasked with quality control in the South African schooling system) in literature surveyed 

(Grussendorff 2014) where the prescribed practicals in Physical Sciences required specialised 

apparatus that most schools did not have. Umalusi further noted that due to lack of resources 

most schools in the country (95%) (Grussendorff 2014) could not implement the practical 

components in Physical Sciences as required by CAPS. When the teachers are not fully 

equipped, they become frustrated. As a result of these disconnections between what teachers 

want and what they are getting, their enthusiasm for teaching goes down and consequently their 

effectiveness. As such, teachers attributed their pedagogical practices to shortages of teaching 

resources and drawing from Weiner, (2005) these are external and unstable attributions over 

which teachers have little or no control in their pedagogical practices. Literature consulted 

(Pishghadam and Motakef 2011; Erten and Burden 2014) around teacher attributions indicates 

that age influences teacher attributions. Mature and experienced teachers (such as Teacher 2 

Urban) tend to attribute challenges related to classroom practice to both internal and external 

factors whereas their young counterparts (such as Teacher 4 Township) would attribute all 

challenges to external factors only. Findings from this study show that both teachers (mature 

and young) in the face of challenges in classroom practice, attributed their pedagogical 

practices to external factors. 

 

Still on teaching and learning resources, during lesson observation (LO) in rural schools, three 

learners shared one text book, squashed together sitting on a two-seater desk (LO 1 Rural). The 

class activity that they worked on was from the shared text book and some answers were 

already written in pencil probably by the previous learners (LO 4 Rural). Most learners had no 

calculators yet the day’s topic, based on Physics, had many calculations that required a 

calculator. In addition, some calculators with undeleted answers were shared (LO 2 Rural). 

Using textbooks and calculators with answers meant that learners were neither developing 

problem solving skills nor learning anything at all, and once the answers were removed, this 

would impact negatively on the learners. From the above findings Physical Sciences teachers 

attributed their pedagogy to resource shortages which inhibited teaching and learning. 

Literature consulted (Legotlo  et al. 2002) states that learners’ textbook ratio of 10:1 was 

recorded in most schools, contrary to my observation during a lesson where learners had a 

sharing ratio of 3:1 and 2:1 (LO1 Rural-LO4 Rural). The situation of text books seemed to have 
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improved in some schools since Legotlo et al’s (2002) study but the issue of equipment for 

practicals remained a challenge. It seemed the Department of Basic Education had revised the 

Rural education policy and provisions, hence, the noted improvement on textbook sharing ratio. 
Renewed interest in rural education had afforded new opportunities for research, policy, and 

practice as asserted by sourced literature (Biddle and Azano 2016).  

From the above discussion Physical Sciences teachers attributed their pedagogical practices to 

severe teaching and learning material resource shortages. In the teaching of Physical Sciences 

the dominant resources shortages attributed to were laboratory equipment such as apparatus, 

chemicals and calculators. Weiner (2005) classifies these as factors outside the teacher’s 

control (external attributions). However, such attributions impact negatively on teacher 

pedagogical practices and learner learning. Closely related to the teaching and learning 

resources the next section focuses on physical infrastructural resources.   

 Physical Infrastructural Resources 

Physical Infrastructural Resources in this context referred to buildings within the school 

premises where structured learning took place. In this study Physical Sciences teachers also 

attributed their pedagogy to physical infrastructural resource provision. The specific 

infrastructure that was commonly referred to was the laboratory which accommodated all 

Physical Sciences apparatus and where all scientific demonstrations and practical 

investigations and lessons were conducted. The shortage of this physical infrastructural 

resource was reported as directly influencing teacher practice to which they attributed their 

pedagogy. 

In a FFI with Teacher 5 in Rural School 5, he had this to say: 

One factor that affects and frustrates my teaching is the number of 

learners in my class. I have 81 learners who are doing Physical 

Sciences in Grade 12 and I have two sessions in Grade 12, I also have 

Grade 10 who are 86 in class and they have to be packed in one room. 

From the above response, the classes were overcrowded and there was likely to be very little 

interaction with learners and this adversely affected teaching and learning. The finding from 

this participant shows that Physical Sciences teachers also attributed their pedagogical practice 

to inadequate physical infrastructure and teacher-learner ratio. The problem of large classes 

was also noted in surveyed literature (Makgato and Mji 2006) which indicated that the science 

https://www.sciencedirect.com/topics/social-sciences/research-practice
https://www.sciencedirect.com/topics/social-sciences/research-practice
https://www.sciencedirect.com/science/article/pii/S0742051X18314045#bib12
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learning field is very complex since Physical Sciences involve practical demonstration which 

is difficult in large classes. The South African Ministerial Committee on Rural Education 

(2005) in consulted literature highlighted specific challenges faced by rural school teachers 

such as large classes and under-resourcing. Lack of these immovable resources was a 

contributing factor that affected not only learner performance at school level but also teacher 

attributions to their pedagogies (Hugo, Jack, Wedekind and Wilson 2010).  

Physical Sciences teachers’ attributions to their pedagogical practices related to poor 

infrastructure especially in rural sites was also noted in consulted literature (Mukeredzi 2017) 

which concluded that rural areas world wide experience difficulties to quality student 

achievements due to poor financing, physical and material resourcing. Drawing from Weiner 

(2005) all these are external attributions which the teacher cannot change. 

The above view was shared by Teacher 2 Rural School 2 who attributed their pedagogies to 

large class enrolments. He said: “My teaching performance is greatly influenced by the large 

number of learners in my class”.  

In a lesson observation (LO 2 Rural School 2) of the same participant, there were 52 Grade 12 

learners. Such large numbers affect both teacher-learner and learner-learner interactions and 

engagement in learning activities. Surveyed literature (Marais 2016) asserts that while 

statistical analysis of results in some parts of South Africa has shown that the teacher-learner 

ratio has been decreased to an average class size of 35:1 for Secondary schools this was not the 

case in many rural schools. This factor contributed to teacher attributions of their pedagogies. 

Surveyed literature (Department of Basic Education 2009) indicates that Physical Sciences 

educators who teach smaller classes show more positive attitudes to learners and their work 

and, consequently, improve learner academic achievement compared to those who teach large 

classes. Therefore, class size remains as one of the teacher’s attributions to their pedagogical 

practices as the choice of learner activities, materials and approaches was determined by the 

number of learners in a given class. 

Attributing pedagogical practices to inadequate infrastructure was also echoed by Teacher 3 in 

Township School 3 who said that: “... there isn’t a laboratory here and this is contributing to 

poor results as it affects our teaching”. While Teacher 2 Rural was lamenting large classes 

maybe due to shortage of classrooms and the still high teacher-pupil ratio, Teacher 3 Township 

weighed in with a related challenge: the lack of laboratory facility. These challenges are all 

external attributions (Weiner 2005) which influence their pedagogical practices. 
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Literature surveyed (Paine 2013) confirms that teaching is characterised by great unevenness 

as reflected in the above findings where none of the urban schools in this study attributed their 

practice to lack of infrastructure. Urban schools are often better equipped than their rural 

counterparts. These differences are supported by Paine (2013) who noted that top ranked 

schools in urban areas have higher percentages of high-ranking teachers, quality infrastructure 

and are better resourced compared to schools in rural villages. This was the case in this study 

where rural schools were severely under-resourced. Lack of these facilities in the schools 

studied is likely to have greatly compromised the teaching and learning, and teachers attributed 

their classroom practice to these external attributions: the shortages of infrastructure and 

materials. 

Findings from the above discussion indicate that Physical Sciences teachers, especially those 

in rural (eight) and township (three) schools, attributed their pedagogies to lack of 

infrastructure and in particular lack of laboratories. Some teachers also attributed their 

pedagogies to class sizes as these determined their decisions on materials, methods and learner 

activities. Contrarily, their counterparts in urban sites attributed their pedagogical practices to 

the availability of such facilities. From the attribution theory (Weiner 2005) these shortages 

and the unavailability of resources were external attributions. Having discussed resource-

related attributions, the next section discusses learner related attributions.  

Teacher Attributions to Pedagogical Practices Related to Learners  
 

In analysing the nature of Physical Sciences teacher attributions to their pedagogical practices, 

learner factors also emerged as important attributions. This theme is discussed under two sub-

themes, namely, family background and attitude towards the subject.  

Drawing on the attribution theory (Weiner 2005), attitude towards the subject and family 

background were external factors which the teacher had no control over and could not change 

These two sub-themes are discussed below. 

Learner Family Background 

Eight Physical Sciences teachers attributed their general pedagogical practices to learner family 

background. Learner family background generally encompasses the learner’s relationship, 

developed through and with other family and community members, which includes aspects like 

the learners’ social development, experiences and economic aspects of the family. These 
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learners’ performance can be attributed to these factors. Consulted literature (Moletsane 2012) 

noted that the learner’s home background, particularly in rural contexts, is characterised by 

poverty, unemployment, substance abuse and other social ills, and is often used to explain poor 

performance in assessment in these schools. In other words, poor performance is often 

attributed to these social ills. In a FFI with another teacher, explaining what he attributed his 

pedagogies to he said: 

One of the things that influences my teaching is the type of learners 

that I teach, some of them are heading families, they come from child 

headed families some of them do not have parents, they live on their 

own. They depend on their grandmothers to support them so that they 

can be able to come to school. (Teacher 6 Rural) 

 

From the response above, pedagogical practices of Physical Sciences teachers were attributed 

to learners’ family background: some learners were orphans and staying with grandparents. 

Such learners were likely to be affected emotionally and psychologically which means their 

school performance was compromised. This view is consistent with literature consulted (Paine 

2013) which indicates that most children who live in rural communities have shattered 

backgrounds and are characterised by families without meaningful employment, single parent 

households and an increase in the number of children cared for by grandparents. Being orphans 

meant that buying school requirements could have been a challenge. Teachers had to bear that 

in mind in their pedagogies. Furthermore, a literature search (Baker and Jones 2005) indicates 

that there is a relationship between low socio-economic status and poor performance in 

sciences.  Poor performance was not the subject of this study but these issues gave rise to the 

teacher attributions to their pedagogical practices.  

 Similar attributions were shared by Teacher 3 in Rural School 3 during a FFI when he said: 

Most of the learners are from poor family backgrounds and that on its 

own is a challenge because it is not easy to teach a learner who does 

not have something to eat at home and also it is not easy to teach a 

child with such challenging socio-economic problems, you have to bear 

that in mind.  

Physical Sciences teachers attributed their pedagogical practices to learners’ family 

background inclusive of poverty, abuse and other socio-economic problems. Learners who 
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came from poor socio-economic backgrounds seemingly faced challenges in class and were 

likely to have cognitive problems if they were not given attention. Surveyed literature (Dunbar 

2014) supports the above finding proclaiming that students in poverty communities were less 

likely to feel safe in school and spent less time on school work than those in low poverty 

communities. According to attributions theory, such attributions are external and beyond the 

teacher’s control (Weiner 2005) since he/she has no influence on the learners’ backgrounds.  

 Concomitant to the above, another teacher from a rural site attributed pedagogies to the 

distances that learners travelled to and from school. Due to poor family background some 

learners could not afford transport costs: consequently, they walked long distances to school: 

Most of our learners travel long distances by foot and at times they 

arrive late. Some of them travel more than 8 kms single journey on foot 

you know only to find that when they get home, they will be tired and 

they can’t do their homework. All that has to be considered. (Teacher 

8 Rural) 

From the response, the teachers (eight) also attributed their pedagogical practices to the 

challenges faced by their learners who walked long distances which likely affected their 

performance. Having travelled long distances to school, the learner could not be expected to 

concentrate the whole day, hence some teachers attributed their pedagogies to such learner 

aspects. Others attributed their pedagogical practices to learner arrival time. This attribution 

was raised by Teacher 4 in Rural School 4 who explained that: 

The challenge that we have is that of late coming because they are 

travelling long distances because they can’t afford to pay for these 

taxis. The school starts at 7:30 am but you will find that some learners 

will come at about 08:30 am and you can’t ignore them. 

The fact that the teacher confessed that they could not ignore late coming learners indicates 

attributions to such aspects. These distances are confirmed in consulted literature (Hugo, Jack, 

Wedekind and Wilson 2010) in a report to KZN Provincial Treasury that rural secondary 

schools are between 40 and 55km apart: learners travel long distances to the nearest secondary 

schools as transport is either absent or expensive. The same view is shared by Mukeredzi (2016) 

in surveyed literature who noted that in rural areas the roads are poor and as a result transport 

is undependable; when it is available the costs are high, which forces school children to walk 

long distances.  
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From the above discussion, Physical Sciences teachers attributed their pedagogical practices to 

learners’ family background with particular emphasis on poor socio-economic status, long 

distances travelled by learners and learners’ arrival time at school. The next sub-theme 

discussed below focuses on learner attitude towards Physical Sciences which teachers also 

attributed to their pedagogical practices.  

Attitude Towards Physical Sciences  

Attitude towards the subject refers to behaviour and feelings learners had towards Physical 

sciences. 11 participants attributed their pedagogical practices to learners’ negative attitude 

towards the subjects.  

In a FFI with Teacher 3 in Urban School, the following point was raised in explaining their 

attributions:  

Most learners have a negative attitude towards the subject which 

makes it difficult to teach them. Physical Sciences goes hand in glove 

with Mathematics which involves calculations. Every time learners 

have a bad attitude towards Mathematics that becomes a problem in 

Physical Sciences more specially in Paper 1 (Physics paper). Some 

learners are not interested in anything that involves numbers and for 

some its laziness, you consider all that in your teaching.  

 

Attributing their pedagogies to learner attitude towards the subject due to the relationship 

between Mathematics and Physical Sciences was further confirmed by Teacher 4 Rural who 

said that: “Physical Sciences is a subject that heavily relies on Mathematics. Learners who 

have a challenge with calculations also struggle in Physics Paper and they end up losing 

interest in the subject and your teaching takes that into account”.  

 From the above participants Physical Sciences teachers (11) attributed their pedagogical 

practices to learners’ negative attitude towards the subject. It emerged that some learners 

disliked calculations which were part of the subject. Furthermore, learners’ negative attitude 

was compounded by learners’ lack of effort which participants termed laziness. As such these 

teachers took all these aspects into consideration thereby attributing their pedagogical practices 

to learner attitudes. Many learners tended to avoid Physical Sciences because of fear of the 

subject and a lack of self-confidence. Drawing from Weiner (2005), self-confidence in learners 

is an internal attribution which could be controllable by learners themselves. However, since 
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the focus was on teachers this was an external attribution to the teacher which he/she was not 

able to control. According to consulted literature (Gough 2014) there is a drop in the number 

of learners taking Physical Sciences in high school as well as at tertiary level due to this fear 

which causes lack of confidence. 

 In a FFI Teacher 7 in Rural School, about his attributions made this assertion: 

They don't seem to like Physical Sciences as seen by their little work 

rate because they relax at home and only work at school and that is 

why in most cases here in rural schools we are always at school on 

Saturdays, also mornings and evenings  

 

Findings from Teacher 7 Rural above indicate that Physical Sciences teachers attributed their 

pedagogical practices to learners’ dislike of the subject and lack of effort which forced them to 

work outside stipulated times. Lack of effort on the part of the learners transferred the pressure 

to teachers who ended up working even during weekends.  

Document Reviews (DR 7) that I carried out with the same participant concurred with the 

above. Out of six exercise books that I reviewed, three (50%) learners had incomplete work 

and incomplete corrections with some blank spaces and the teacher’s comment was “Finish 

your work!” (DR7 Rural). So, teachers attributed their pedagogical practices to learners’ lack 

of effort. Incomplete work as noted in DR 7 Rural was due to lack of effort on the part of the 

learner. 

More effort in Physical Sciences was required since learners were failing to complete their 

work. Failure to complete their work, which Teacher 7 Rural attributed to their pedagogical 

practices, was also highlighted by another teacher who said that:  

Physical Sciences is a very challenging subject, very challenging, you 

may try to explain but at the end of the day the learners may still not 

understand and they end up developing a negative attitude towards the 

subject. A teacher has to take this into account. (Teacher 2 Urban) 

Assertions from the above participants suggest that some Physical Sciences teachers attributed 

their pedagogies to the fact that Physical Sciences was a difficult subject. Literature sourced 

(Duit, Niedderer and Schecker 2014) suggests that in comparison to other learning areas, it was 
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discovered that Physics was viewed by learners to be more difficult and hostile. Such 

perceptions could trigger feelings of discomfort and negative attitudes towards the subject. 

Findings from the above discussion indicate that teachers attributed their pedagogical practice 

to learners’ negative attitude towards the subject. The negative attitude stemmed from their 

dislike of calculations associated with the subject. Drawing from Weiner (2005) this is an 

external attribution which impacted on teacher pedagogical practices. The following section 

focuses on teacher attributions related to their competence which is the last theme to be 

discussed in this chapter. 

Attributions Related to Teacher Competence 

Factors affecting teacher competence in this study referred to issues that influenced the teacher 

in executing his/her duties in the classroom. In analysing the nature of Physical Sciences 

teachers’ attributions to their pedagogical practices, teacher competency emerged as a theme 

that was supported by one sub-theme, namely, Subject Content Knowledge (SCK) an internal 

attribution to be discussed below. 

 Subject Content Knowledge (SCK) 

Physical Sciences teachers (12) also attributed their pedagogical practices to their subject 

content knowledge. Subject Content Knowledge (SCK) is the facts, concepts and theories that 

they taught which learners learnt in a specific learning area in a specific grade. In this study it 

was content knowledge of Grade 12 Physical Sciences as prescribed in the policy document.  

Literature consulted (Grossman, Wilson and Shulman 1989) asserts that SCK includes 

knowledge of the subject and its organising structures.  

In a FFI with Teacher 6 in Rural School 6, the participant confessed that: 

To be honest, I am not comfortable teaching acids and bases, a topic 

in Paper 2. This was taught at high school in the NETAD 550 and it 

was scrapped and replaced by NSC and now it’s back again under 

CAPS. I did my matric when it was no longer there. At tertiary I just 

did it but I was not comfortable again. This affects my teaching, I 

normally request my friend from a neighbouring school to come and 

teach it.  
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Findings from Teacher 6 Rural above indicate that he attributed his pedagogical practice to 

lack of subject content knowledge. This participant lacked content knowledge of a particular 

section of Physical Sciences and was supported by a friend. In the process of obtaining collegial 

support on SCK, the teacher was also supported in General Pedagogical Knowledge (GPK). It 

is clear that Physical Sciences teachers attributed their pedagogical practices to SCK. Literature 

consulted (Kaya 2013) asserts that topics on mass and chemical equilibrium are major topics 

in Physical Sciences and are central in the curricula of many countries but learners and teachers 

struggle with these topics. Drawing from the theoretical framework, (Weiner 2005) SCK is an 

internal attribution which the teachers had total control over, and this could change over time.  

In this case, teachers could make some effort to enhance their mastery of SCK.  

Attributing pedagogical practices to SCK was also shared by another teacher in an urban school 

who said that:  

There are practical experiments that I avoid because I am not 

comfortable with, I just explain to learners because I don’t want to be 

embarrassed if the results do not come as expected (laughing)… they 

will understand (Teacher 2 Urban).  

Teacher 2 Urban above lacked the SCK thereby not covering the entire ATP. From the above 

response, Physical Sciences teachers attributed their pedagogical practices to SCK.  Surveyed 

literature (Bertram, Mthiyane and Mukeredzi 2013) indicates that lack of SCK among South 

African teachers is prevalent yet the teacher is regarded as “generic” and capable of teaching 

anything.  

Attributing their pedagogical practices to limited SCK was also shared by another teacher who 

said that: 

I enjoy teaching the Physics (Paper 1) topics but to be honest I have 

challenges with the Chemistry section (Paper 2), even at school I had 

problems with Chemistry. I am networking with colleagues but I am 

also doing my own individual study to understand this paper so that I 

can teach it with confidence (Teacher 1 Township) 

Teacher 1 Township School above also attributed his pedagogy to lack of SCK but was making 

some effort to change through networking and engaging in studies as this was an internal 

contribution which he could modify. Consulted literature (Mosston and Ashworth 2013) 
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observed that if the teacher has limited SCK, he/she will try to avoid teaching any topic related 

to the area of weakness. An internal attribution (Weiner 2005) such as lack of SCK can be 

changed with effort because it is stable and controllable.  

Lack of SCK in Physical Sciences was also noted in teachers teaching lower grades but the 

problem would only surface in Grade 12. This view was shared by Teacher 2 in Rural School 

2 who said that: 

The problem is not with the learners but the problem is with us educators because 

some of these educators do not even teach these sections. Teachers who teach 

Grades 10 and 11 avoid some topics only to be discovered by the Grade 12 

educator and learners fail to master them because of the short time given. So, I 

have to bear that in mind in my teaching.  

Drawing from Teacher 2 Rural above, some Physical Sciences teachers lacked SCK and this 

affected their pedagogical practices. In addition, lack of SCK was not only confined to Grade 

12 teachers, but it also cut across all Further Education and Training (FET) Grades. Once 

learners lack the basic concepts at a lower level it becomes a challenge for the teacher teaching 

the subsequent level, consequently affecting their pedagogical practices. However, since this 

was an internal attribution it was hoped that with time it would change. This argument is given 

weight by literature consulted (Appleton 2015) which shows that many primary school teachers 

avoid teaching Physical Sciences because of a poor understanding of the content and, as a 

result, they lack confidence to teach it. SCK is an internal attribution which is stable and 

controllable.  Literature surveyed (Appleton 2015) indicates that teachers are likely to change 

their pedagogies through professional development if they have high personal self-efficacy, 

hence, teaching attributions have a significant influence on classroom practices.  

The discussion above focused on teacher attributions related to teacher competence and it 

emerged that Physical Sciences teachers attributed their pedagogical practices to SCK which, 

according to Weiner (2005), is an internal attribution over which the teacher has total control. 

Some participants (12) acknowledged that they lacked the required content to teach Physical 

Sciences at Grade 12 level. 
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Chapter Summary  

This chapter discussed the nature of Physical Sciences teacher attributions to their pedagogical 

practices in answer to Research Question One. The four themes that emerged were: teacher 

attributions related to classroom practice; teacher attributions on lesson delivery and 

attributions related to learning resources; teacher attributions related to learners; and teacher 

attributions related to teacher factors. These were discussed using data generated from face to 

face interviews (FFIs), document reviews (DRs) and lesson observations (LOs).  

In relation to classroom practice, all the Physical Sciences teachers in the three contexts 

concurred that they attributed their lesson preparation to the ability of learners and the 

availability of resources which were both external attributions which the teachers had no 

control over. These teachers also attributed their pedagogical practices to the lesson objectives 

to be covered which were internal attributions that the teacher had control over. These 

attributions were common across all contexts. The study found that these teachers attributed 

lesson delivery to the ability of learners and the teaching strategies to be used which included 

group work. Since these aspects could be controlled by the teachers they were internal 

attributions. Group work and learner activities were attributed to learner abilities. The high 

volume of learner activities that learners were engaged in were attributed to examination 

preparation and practice which focus, however, deprived them of holistic learning.  

With regard to classroom management, all the Physical Sciences teachers attributed this aspect 

to external attributions such as learner behaviour and good teacher attributes like respect, 

acknowledging and handling diversity, playing the loco-parentis role and curbing learner 

indiscipline before it got of hand, all of which were internal attributions. With regard to 

attributions related to resources, there was a difference in the type of attributions raised. While 

rural and township participants attributed their pedagogical practices to shortage of resources 

(external attribution), especially laboratory equipment and consumables, their urban 

counterparts attributed their pedagogical practices to availability of resources. The major 

similarity was that, in all contexts, participants attributed their pedagogical practices to large 

teacher-learner ratio (external attribution). Regarding teacher attributions to their pedagogy 

related to learner performance, Physical Sciences teachers indicated that they attributed that to 

learner family back ground and the learners’ attitude towards Physical Sciences. 

With regard to teacher performance, participants from all contexts attributed their pedagogical 

practices to their Subject Content Knowledge (SCK) which was an internal attribution. 
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Drawing on the theoretical framework, the nature of these attributions was a mixture of internal 

and external factors.  

Having discussed the nature of teacher attributions to their pedagogical practices addressing 

Research Question One, the next chapter discusses and analyses how the Physical Sciences 

teacher attributions shape their teacher professional growth.  
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CHAPTER SIX 

DATA PRESENTATION AND ANALYSIS: 
How Physical Sciences Teacher Attributions Shape their Professional Growth 

Introduction 

As stated in the previous chapter, the purpose of the study was to explore Grade 12 Physical 

Sciences teacher attributions to their pedagogical practices in UMzinyathi secondary schools 

and how these attributions shape their professional growth. The previous chapter presented 

the findings addressing Research Question One on the nature of Physical Sciences teacher 

attributions.   

 Four main attributions emerged in answer to Question One: attributions related to classroom 

practice; attributions related to teaching and learning resources (external); attributions related 

to learner factors (external); and attributions related to teacher competence (internal). Findings 

revealed both external and internal teacher attributions in relation to classroom practice. The 

external attributions related to classroom practice were learner ability and learner behaviour, 

while availability of resources, a classroom related external attribution was discussed 

separately. The internal attributions related to classroom practice were lesson objectives, 

teaching strategies and good teacher attributes. These four attributions were common across all 

contexts  

This chapter presents and analyses data that addresses Research Question Two:  

In what ways do the Physical Sciences teacher attributions shape their professional growth? 

Broadly what emerged revealed Physical Sciences teacher attributions shaping professional 

growth related to their classroom pedagogical practices. In presenting and analysing data and 

explaining findings for this research question, I draw on Bell and Gilbert’s (1996) Aspects of 

Professional Learning comprising inter-related personal, social and occupational aspects. As 

highlighted in Chapter Three, the personal dimension is about beliefs, attitudes and values 

which contribute to and shape the teacher’s professional growth. The social dimension, 

includes relationships between individuals and groups which influence professional learning 

and growth. The occupational dimension deals with the strong link between theory and practice 

which are intimately interdependent and these two aspects together enhance professional 
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growth. I also draw on literature reviewed in Chapter Two to show how my findings relate to 

existing research.   

Following this introduction, I discuss the themes and sub-themes that emerged in answer to the 

question on how teacher attributions shape their professional growth. I begin by discussing the 

way attributions shape professional growth related to improvisation. This is followed by how 

they shape professional growth related to handling learner diversity and finally how teacher 

attributions shape professional growth in relation to networking. Subsequent to this, I discuss 

the chapter summary. 

Themes and Sub-themes 

Like in the previous chapter, data from all sources – face-to-face interviews, document reviews 

and classroom observations – were presented together because of the broad similarities in 

responses. Where variations were noted, these were highlighted.  

In presenting findings, teachers are identified by codes, for example, Teacher 1 to Teacher 8. 

Research sites are identified as Rural School 1-8, while Urban and Township Schools are 

represented by Codes 1-4. These codes were adopted to enhance confidentiality and anonymity. 

To reduce length of chapters, data generation techniques are coded as follows: face-to-face 

interviews = FFI, document reviews = DR and lesson observation = LO.  

Three main themes addressing Question Two emerged from the data: how teacher attributions 

shaped their professional growth through improvisation; how teacher attributions shaped their 

professional growth through handling learner diversity and how teacher attributions shaped 

their professional growth through networking. Table 6.1 reflects the number of participants 

who made references to particular themes and sub-themes.                         
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Table 6.1 Participants’ responses to each theme. 

Settings & Participants                                Main Themes & their Sub-themes 
 
 
 
 
     Sites 
 
(Rural, 
Township 
and Urban 
Schools) 

 
 
 
 
 
Participants 

Professional Growth 
Through Improvisation 

Professional Growth 
Through Handling 
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 Total 
(N=16) 

14 13 
 

16 13 16 

 

It is from this table where figures will be drawn during the discussion in this chapter. A 

complete table with individual responses is in the appendices (See Appendix Eleven). Figure 

6.1 reflects the themes and sub-themes that emerged in answer to the question on influence.   

Figure 6.1 Influence of Physical Sciences Teacher Attributions on Professional Growth: Major Themes and Sub-

themes. 

Source: Researcher 2022 

The next section discusses how teacher attributions shaped their professional growth through 

improvisation. As explained in the previous chapter, attributions are the explanations or reasons 

that teachers give or have for their or other people’s actions, behaviour, feelings or beliefs, 

skills and knowledge to expose them to relevant teaching and learning experiences (Weiner 

2005). In other words, these are the basis for the teachers’ classroom and pedagogical choices, 

Professional
Growth Through 

Teacher Attributions

Improvisation

Laboratory Work
Innovation

Handling Learner 
Diversity

Code Switching Handling 
Progressed Learners

Networking
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decisions and actions. Attributions are critical to teacher professional practice and growth as 

they shape their decisions, and choices on instructional behaviours, processes and tasks 

(Pajares 2003). Thus, teacher attributions to teaching and learning have a great impact on 

pedagogical practice (Borg 2013) and, consequently, professional growth and students’ 

learning and achievements.  

 

Professional Growth through Improvisation 

While teacher learning is generally understood as processes that result in specific changes in 

the professional knowledge, skills, attitudes, beliefs or actions of teachers’, professional growth 

refers to broader changes that may take place over a longer period of time as continuation of a 

teacher's professional development beyond their initial training, qualification and induction 

(Mitchell 2013). Thus, professional growth is the outcome of multiple specific changes accrued 

through teacher learning and experience which enable them to renew, review and extend their 

practice, improve or increase knowledge of the subjects that they teach. Literature consulted 

(Middlewood, Parker and Beere 2013) shows that professional growth is an ongoing process 

of reflection on one’s practices and learning, therefore, leading to development of skills and 

knowledge. The acquisition of new skills and knowledge may result in teacher change which 

could manifest in the improvement and implementation of some new or different practices.  

As reflected in Figure 6.1 and Table 6.1, teacher attributions emerged as shaping teacher 

professional growth through improvisation. The influence of attributions related to 

improvisation is discussed under two sub-themes, namely, improvisation in laboratory work 

and professional growth through innovation. 

 

Improvisation in Laboratory Work 

14 teachers suggested that teachers shaped their professional growth through improvisation in 

laboratory work (internal attribution). Drawing from Weiner (2005), an internal attribution 

such as the ability to improvise is within the teacher, it is controllable and can change over 

time. Such flexibility allows for teacher change and, consequently, professional growth. From 

Bell and Gilbert’s (1996) aspects of professional learning, such skills stem from the 

occupational domain which emphasises that professional growth is a product of the infusion of 

theory and practice. In this study improvisation in laboratory work refers to the Physical 

Sciences teacher attributions related to their ability to out-source some relevant material for 

practical experiments and demonstrations in the laboratory for lesson delivery where there were 
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shortages. In the previous chapter teachers attributed their planning and teaching strategies to 

lack of Physical Sciences equipment (external attributions) which eventually affected their 

pedagogical practices. In the Trends in International Maths and Science Study (TIMSS) for 

Grade 8 learners, South Africa scored the lowest in science, coming position 50 out of the 50 

participating countries (Taylor 2013). One of the attributing factors to that problem was 

primarily the lack of exposure of learners to practical work in schools.  

Explaining attributions to professional growth through improvisation in laboratory work 

Teacher 6 Rural and Teacher 2 Township in FFI pointed out that: 

Some of the apparatus are not enough for individual learners to engage 

themselves so I end up doing the demonstration myself. I have been 

doing this for the past six years since joining this school and I am now 

used to it and I know what to emphasise. (Teacher 6 Rural). 

There is no laboratory here and the results are very poor.  I have been 

struggling for a number of years now but then I started to have good 

results because I am now improvising. (Teacher 2 Township). 

Findings from the above responses show that limited laboratory resources (external attribution) 

forced Teacher 6 Rural to improvise (internal attribution) by doing the demonstrations on 

behalf of the learners. He further emphasised that he had been doing that for a long time and 

this seemingly made him grow and become aware of the grey areas to emphasise. Similarly, 

Teacher 2 Township, while lamenting the shortage of resources, had seemingly professionally 

grown and started improvising which he believed had led to producing good matric results. 

However, while it may not be disputed that teacher improvisation and effectiveness (internal 

attributions) may have enhanced the school results, it may also be argued that other factors 

such as improved resources, learners’ personal efforts, leadership and others may have played 

a role in raising the results. Borrowing from the assumptions of social constructivism theories 

(Vygotsky 1978; Bandura 1978; Kim 2001) learning is a social process, hence, may not depend 

solely on teacher effectiveness. In a clear disregard of attributing learner achievement to a 

single factor such as teacher effectiveness, research (Khumalo 2014) identifies a list of factors 

to that effect such as classroom conditions, learner ability, age, learner focus and others as 

contributing to learner achievements besides teacher effectiveness. Be that as it may, that 

ability to work with limited resources which is an internal attribution, suggested professional 

growth on the part of the teachers through improvisation. Therefore, while Teacher 6 Rural’s 
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external attributions shaped professional growth around improvisation (which was internal) in 

laboratory work and he/she seemed to have acquired new knowledge and skills, the learners 

remained passive observers and recipients of knowledge. However, besides the observed 

limitations, this action of demonstrations in practical experiments was in the occupational 

dimension of professional growth (Bell and Gilbert 1996) where proponents stress that teacher 

growth is enhanced by their ability to integrate theory and practice, as was the case in 

improvisation. Bell and Gilbert further point out that teacher professional growth 

acknowledges the view that growth can take place in all the fields in which the teacher 

participates, such as in classroom activities or in any school environment. 

 

Gradual adaptation to practical demonstrations for the benefit of learners suggested acquisition 

of new knowledge. Literature surveyed (Wickham 2013) shows that demonstrations can be 

very effective for illustrating concepts in class and the use of everyday objects is especially 

effective as they require little preparation on the part of the teacher. However, other literature 

consulted (Vhurumuku 2011) criticised the use of demonstrations arguing that they are teacher-

directed and manipulated with limited skill development on the part of the learner. So, what 

this implies is that science students are required to acquire new knowledge by constructing and 

investigating for themselves as opposed to memorising facts from teacher demonstrations. 

Moreover, teacher demonstrations position learners as passive participants and recipients of 

information.  

 

Explaining how attributions shaped their professional growth through improvisation in 

laboratory work Teacher 4 Rural during a FFI said: 

Using simulations has greatly helped me. The science kits which we 

have are not fully equipped to demonstrate all the different types of 

experiments, lucky enough we have access to internet where we 

manage to download some simulations. I am now using these 

simulations in place of actual practicals. Learners watch these 

simulations and they understand better instead of theorising in class.  

Due to limited laboratory resources Teacher 4 Rural’s internal attributions shaped his 

professional growth through improvisation and the use of simulations in laboratory work. 

While under-resourcing was an external attribution, it gave rise to internal attributions – 

simulations (Weiner 1986) – given that the teacher could control whether or not to use them. 
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The use of simulations helped the learners to see some of the processes and how they were 

carried out which enhanced understanding. Further, for Teacher 4 the internal attributions gave 

rise to capitalising on the internet at the school to use alternatives in teaching Physical Sciences 

practicals, which shaped his professional growth. Thus, instead of lamenting on the shortage 

of resources – the external attributions – through his internal attributions, he decided to use 

simulations which enhanced his professional growth. Limited resources pushed Teacher 4 

Rural to be innovative and learn to find other means of teaching Physical Sciences practical 

experiments. Literature reviewed (Villegas-Reimers 2003) indicates that one of the indicators 

of teachers’ professional growth is the teacher’s ability to display knowledge and skills on how 

to utilise technology in their classroom practice for the benefit of learners. Arguing in favour 

of simulations, Honey and Hilton (2011) in surveyed literature noted that simulations provide 

visualisations of phenomena, happening in a large area, which contribute to learner 

understanding. The same researchers further point out that scientific simulations can assist 

learners to cultivate rich theoretical understanding, particularly for understanding the 

behaviour of molecules in chemistry. Therefore, incorporating simulations – internal 

attribution – in his pedagogical practice Teacher 4 Rural managed to shape his professional 

growth around improvisation in laboratory work. While from the theoretical framework (Bell 

and Gilbert 1996) these were occupational aspects, the impetus to learn originated from the 

personal aspect and its development was probably encouraged by the teacher‘s attitude. The 

teacher’s ‘ownership’ of this learning opportunity can be distinguished as a significant 

motivator, while choice to use simulations and control in determining engagement with such 

learning opportunities is critical. However, further literature consulted (Chen et al. 2014) shows 

some weaknesses of simulations, such as teachers’ lack of simulation experience which may 

hinder the success of the learning and teaching and also that learners can focus on superficial 

instead of significant parts of simulations. However, despite these limitations, Teachers 4 and 

6 Rural and Teacher 2 Township were able to improvise successfully which shaped their 

professional growth. 

The idea of improvising in case of shortages – external attribution – during laboratory work 

was shared by Teacher 5 Rural during a FFI: 

Resources are scarce here, but as a Physical Sciences teacher I have 

to be innovative and use any relevant tool to demonstrate. One good 

thing about Physical Sciences is that, what we teach are the things 
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that we see almost every day. Physics and chemistry are everywhere 

so I use what I see to demonstrate, especially in Physics. 

Teacher 5 Rural lamented the shortage of laboratory resources. However, this under-resourcing 

shaped his professional growth through improvising in laboratory work by using other relevant 

objects to clarify his point. Mukeredzi (2009) discovered that classroom practice challenges (in 

this case under-resourcing) lead to disturbances which create force and drive for change and 

development as individuals contemplate innovative solutions. This seems to have been the case 

with Teacher 5 Rural. The ability to demonstrate and drive the concept home using 

unprescribed apparatus shows that the teacher was professionally growing. Teacher 5 Rural 

also highlighted innovativeness which, according to Mukeredzi (2016), encourages the teacher 

to explore, research and use available tools and materials to uncover new knowledge or to drive 

a point home. She noted that it involves different ways of looking at problems and solving them 

which enables teacher professional growth as it compels them to use higher levels of thinking 

to solve those instructional problems. 

 

For Teacher 5 Rural, this strategy was apparently effective given the rural location of his 

school. Literature surveyed (Kennedy 2016) asserts that the most effective form of teacher 

professional growth is the one which takes place in the school context related to the daily 

activities of teachers and learners. From a theoretical view (Bell and Gilbert 1996), the ability 

to improvise is a personal dimension of teacher learning which involves an interplay between 

theory and practice. In this context, the personal dimension was obliged to fulfil an 

occupational dimension. The teachers believed that through improvisation, the learners would 

be able to learn and understand better in the absence of apparatus in laboratory work. This, 

consequently, contributed to and shaped their professional growth.    

In this section, Physical Sciences teacher attributions influenced them to rely on demonstrating 

experiments for learners in laboratory work which shaped their professional growth around 

improvisation (internal attribution).  The professional growth emanated from under-resourcing, 

i.e., lack of laboratory apparatus (external attribution). Other teachers, in the absence of 

laboratory apparatus (external attribution) to conduct experiments, were able to use simulations 

(internal attribution) and became innovative in using other relevant available materials to 

enhance learner understanding. This promoted their professional growth. What this suggests is 

that both external attributions and internal attributions shaped Physical Sciences professional 
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growth. Physical Sciences teacher attributions also shaped their professional through 

innovation which is discussed below. 

 Professional Growth through Innovation 

13 Physical Sciences teachers indicated that their attributions shaped their professional growth 

through innovation (internal attribution). Innovation in this study was about developing new 

professional knowledge and bringing in new teaching approaches in the face of limited 

resources. Literature consulted (Petrie 2013) views innovation as the introduction of new 

teaching ideas, methods or devices.  The next section discusses how Physical Sciences teacher 

attributions shaped their professional growth through innovation (internal attributions).  

In a FFI with Teacher 5 Rural, he explained how attributions shaped his professional growth 

through innovation when he said:   

I have 81 learners who are doing Physical Sciences in Grade 12 and I 

have two sessions in Grade 12. I split them into two groups of 

approximately 40 learners then further divide them into smaller groups 

of 10 and then I identify one faster learner in each team to assist others 

and I move around monitoring and emphasising key aspects. This has 

helped me a lot in handling large classes. 

Findings from the response above show that teacher internal attributions shaped professional 

growth through innovation in the face of challenges. To solve the problem of large classes the 

teacher was innovative: he sub-divided the class into small manageable groups. The teacher 

further showed innovativeness as he utilised the abilities of more able learners to assist their 

peers. All this from Bell and Gilbert’s (1996) theory was within the occupational domain of 

professional learning. Literature consulted (Zenda 2020) indicates that one of the outstanding 

concerns in the education system of South Africa related to teaching and learning, which has a 

bearing on teacher professional growth is the issue of large classes in public schools. Such large 

classes (external attribution) meant that the teacher would have challenges, as classroom 

communication was often one way and learners tended to become inactive or restless as the 

lesson proceeded. However, Teacher 5 Rural was innovative, splitting such a large class for 

the benefit of learners. The teaching and learning of Physical Sciences like all other subjects is 

expected to be learner-centred with learners engaging in hands-on activities (Levitt 2002) but 

with a large teacher-learner ratio this may turn out to be practically impossible. Consulted 

literature (Cortes, Moussa and Weinstein 2012) indicates that class size affects both teacher 
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and learner performance, consequently, teacher growth, owing to disciplinary problems 

associated with large classes.  

How teacher attributions shaped teacher professional growth through innovation in the face 

of large classes was also explained by Teacher 8 Rural who said: 

I split my class into smaller groups for practicals and then do the 

demonstrations myself since the class is too big. This means I repeat 

the same demonstration several times but to different learners. I have 

discovered that after each demonstration there is always an 

improvement in terms of holding apparatus and explanations and this 

has helped me in producing good results.  

In the case of Teacher 8 Rural the external attribution – big class size – shaped his professional 

growth through innovation to solve the equipment shortage problem by doing the 

demonstrations to manageable groups of learners. The teacher acknowledges that the shortage 

of resources (external attribution) was a challenge but, notwithstanding, it shaped his 

professional growth by creating space for innovation. Repeating the same demonstration 

several times increased teacher professional growth as it enabled identification of areas to lay 

emphasis on. Surveyed literature (DoE 2009) indicates that Physical Sciences teachers teaching 

smaller classes, exhibit more positive attitudes to learners and their work, therefore, allowing 

more space for professional growth, as compared to their counterparts teaching larger classes. 

Furthermore, consulted literature (Institute for Science Education in Scotland 2005) shows that 

when teaching sciences, teacher classroom choices, lesson control and learner engagement 

(internal attributions) provide opportunities for personal professional growth.  

From the theoretical perspective, Bell and Gilbert (1996) advocate that the motivation for 

change originates within the personal aspect of professional learning which may affect the 

occupational aspects, which was the case in this scenario. The ability to be innovative and 

handle large classes and deliver an effective lesson was driven by the teacher’s attitude and 

values (internal attribution). The belief that regardless of the class size, learners would still 

benefit, provided fertile ground for teacher professional growth and change. This, according to 

Bell and Gilbert (1996), is the personal aspect of professional growth.  

From the above discussion, Physical Sciences teachers’ external attribution – absence of proper 

laboratory apparatus – shaped their professional growth through innovative improvisation 

where demonstrations were held to smaller groups.  Another external attribution – large classes 
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– shaped teacher professional growth through splitting the large class into smaller more 

manageable groups during demonstrations. Thus, the external attributions, (lack of apparatus 

and large classes) including the internal attributions (innovation and splitting classes) shaped 

Physical Sciences teachers professional growth.  

Taking from the above discussion, the external attribution lack of apparatus and large classes 

which affected their pedagogical practices shaped the Physical Sciences teachers’ professional 

growth through improvisation and innovation (internal attributions) in the face of challenges. 

The above observation is given weight by surveyed literature (Serdyukov 2017) which 

emphasises that for teachers to be able to survive the demands, threats and challenges within 

the diverse circumstances of teaching, they need to be persistent, flexible and innovative on 

new teaching approaches and be prepared in the case of failure. Drawing from the attribution 

theory (Weiner 2005), innovation is an internal attribution and the teacher has total control over 

it, which gives them room for professional growth. From Bell and Gilbert’s (1996) model of 

professional learning, this is a personal dimension in which the teacher’s beliefs, attitude and 

values are key factors in professional growth but eventually intended to benefit the 

occupational dimension, i.e., effective classroom practice. The next section focuses on 

professional growth through handling learner diversity.  

 Professional Growth through Handling Learners 

In the previous chapter, Chapter 5, classroom management was attributed to Physical Sciences’ 

teachers’ pedagogical practices. This chapter discusses how teacher attributions shape their 

professional growth through handling learners. This is discussed under two sub-themes: 

professional growth through code switching in teaching Physical Sciences and professional 

growth through handling progressed learners. These sub- themes are discussed below. 

Professional Growth through Code Switching in Teaching Physical Sciences 

All 16 participants in this study acknowledged that their attributions (internal) shaped their 

professional growth in relation to pedagogical practices through code switching when teaching 

Physical Sciences and this worked positively for them. In other words, their internal attributions 

shaped professional growth around their instructional pedagogy. Thus, using English as a 

language of teaching and learning (LOTL) which was attributed to Physical Sciences teachers’ 

pedagogical practices shaped their professional growth. Code Switching (CS) according to 

literature consulted (García and Otheguy 2019) is the alternating use of two or more linguistic 

varieties in a sentence in the development of a speech. English is used as a language of 
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communication in teaching Physical Sciences. Teachers indicated that they had problems in 

teaching some concepts using English because learners were failing to understand (external 

attribution), therefore, they resorted to CS when teaching. With reference to the attribution 

theory (Weiner 2005), CS is the teacher’s choice which is controllable and, therefore, is an 

internal attribution adopted by teachers which may have shaped their professional growth. In 

other words, through CS Physical Sciences teachers managed to shape their professional 

growth related to the use of English in Physical Sciences pedagogy. This section will, therefore, 

discuss some of the methods of communication (internal attributions) employed by the Physical 

Sciences teachers which shaped their professional growth in cases where English was a barrier 

(external attribution).  

In a FFI, Teacher 7 Rural and Teacher 4 Township had this to share: 

When I teach my Physical Sciences, I use English mostly. I do code 

switching when learners fail to interpret questions. They struggle to 

write long answers. But at times when I need to give practical 

examples, I am tempted to do so in IsiZulu so that learners understand. 

I have been doing this especially when I am teaching the Physics 

section which involves calculations and this has been working 

positively for me. (Teacher 7 Rural) 

If I discover that learners are struggling to understand me when I am 

using English, I quickly use their home language to clarify the point. 

This approach has been working for me especially with struggling 

learners. (Teacher 4 Township). 

As a solution to assist learners who struggled with understanding Physical Sciences concepts 

in English, the teachers used the learners’ home language (IsiZulu). The teachers’ responses 

above acknowledged professional growth related to the use of CS which they indicated 

improved their pedagogical practices and, consequently, professional growth. Consulted 

literature (García, Johnson and Seltzer 2017) on CS in pedagogical practices noted that the use 

of multilingual pedagogies in schools assists learners in understanding concepts. These authors 

further suggest that an effective teacher who is willing to develop can take a concept that is 

complex and teach it in a way that can be easily understood by learners through different verbal 

and non-verbal communications. The fact that the participants had been doing it for some time 

suggested that it was an approach which they had become used to. This, according to Bell and 
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Gilbert (1996), is a personal dimension which shapes teachers’ professional growth but at the 

same time enables achievement of the occupational dimension because the teacher believed 

that learners would understand through the use of their home language. The multilingual 

approach is informed by social-constructivist learning theory (Swain, Kinnear and Steinman 

2015) which advocates for quality interactions, collaboration and learner participation, as was 

the case in this scenario. The theory asserts that teachers assist learners to develop knowledge 

through scaffolding strategies including contextualising speech and using the learner’s home 

language to enhance understanding. 

Proponents of CS from surveyed literature (Madonsela 2016 and García, Johnson and Seltzer 

2017) claim that it has great possibility for assisting the bilingual teacher to achieve teaching 

and learning goals like clarifying difficult concepts and can lead to enhancement of 

understanding and cognitive development of both teachers and learners. Therefore, in line with 

the above, attributions (both internal and external) of Teacher 7 Rural and Teacher 4 Township 

acknowledged that language shaped their professional growth around the use of CS. This was 

also in line with Bell and Gilbert’s (1996) personal and occupational dimensions. 

However, critics of CS from consulted literature (Johnson and Seltzer 2017) argue that it is an 

indication of linguistic deterioration or an approach used by teachers to compensate for their 

own weaknesses, as some teachers may misinterpret the word or phrase which may confuse 

the learners. From this view, while the teachers achieved personal and professional growth, the 

learners were bound to struggle in the face of an examination because no one would be there 

to interpret the questions. Another negative aspect of code-switching is miscommunication and 

misinterpretation which could lead to a teacher being offensive to learners if a phrase or sentence 

is used incorrectly and, thus, diminishing the professional relationship between students and 

teachers. In addition, such CS approaches are only effective when all learners are from the same 

mother tongue background or when the teacher can speak mother tongues of all learners in the 

class for him/her to switch from one to the other in explaining. However, notwithstanding the 

criticisms levelled against CS, teacher professional growth was attained, bearing in mind that 

it was essential for instructional effectiveness and for the improvement of learner learning and 

achievement. In terms of professional growth, Villegas-Reimers (2003) emphasised that 

teachers who intend to learn must have good knowledge of the learners’ social and linguistic 

backgrounds. 
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To dilute the above criticism against CS, literature consulted (Barrett and Bainton 2016) shows 

that studies in Mathematics and Science teaching in multilingual settings have indicated a great 

improvement in learner understanding where teachers were using English, alternating it with 

learners’ home language(s). Hence, if properly executed, as was done by Teacher 7 Rural and 

Teacher 4 Township, CS can help in shaping Physical Sciences teachers’ professional growth 

and learner learning.  

The problem of the language barrier was shared by Teacher 1 Urban in a FFI when he said:   

Since English is a barrier for progressed learners, I always advise them 

to concentrate in sections that require one-word answer as per 

examination guidelines as well as calculations since they can’t express 

themselves well in questions that require explanations. Yes, at times 

you are tempted to teach in their home language for examinations since 

this is Grade 12. (Teacher 1 Urban).  

Attributing CS to professional growth, Teacher 1 Urban assisted progressed learners to 

interpret questions using their home language. Progressed learners, as highlighted in the 

previous chapter, are learners who are progressed to the next grade not because of merit but 

because of their age and number of years spent in the phase. In assisting these progressed 

learners, the teacher focused on questions requiring short answers. This according to Bell and 

Gilbert (1996) is the occupational dimension which includes a strong connection between 

theory and practice to improve professional growth. In this case the teacher wanted learners to 

understand concepts and, thus, modified the practice by using short answer questions. A 

detailed section related to progressed learners will be dealt with in the next section. 

From the above discussion, Physical Sciences teacher attributions to their pedagogical practices 

related to CS (internal attribution) suggested acquisition of new knowledge which probably 

shaped their professional growth.  Having noted that English was a barrier (external attribution) 

when teaching Physical Sciences, they adopted CS to explain some complex concepts in both 

Chemistry and Physics. For progressed learners who had challenges in writing long answers 

(external attribution) the teachers concentrated on short answer responses as per examination 

guidelines. How Physical Sciences teacher attributions shaped their professional growth 

through handling progressed learners is discussed below.  
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Professional Growth through Handling Progressed Learners 

13 Physical Sciences teachers attributed their pedagogical practices to progressed learners 

(external attribution). It was noted that these types of learners affected teacher performance 

since they struggled to understand concepts, notwithstanding that they were in the same class 

with the other learners who were fast to grasp concepts. In a FFI, Teacher 4 Rural explained 

how his attributions (internal attributions) to pedagogical practices shaped professional growth 

through handling progressed learners saying: 

Yes, progressed learners are struggling to understand the concepts but 

at the same time they need more help. So, what I normally do is that, I 

have a special group for them so that I drill them slowly and focus on 

those low hanging fruits and these are easy questions and emphasise 

on how they should present their answers. 

Given that progressed learners were slow learners, Teacher 4 Rural suggested that they were 

to be given easy questions which matched their cognitive capability. Furthermore, he grouped 

them together and taught them at a slower pace (internal attribution) to make sure that they 

understand. These approaches emanating from his internal attributions shaped his professional 

growth. Literature surveyed (Petrie 2013) indicated that teachers with internal attribution styles 

put more effort into their pedagogies, such as teaching low performing students (progressed 

learners). In contrast, teachers with external attribution styles are more likely to ignore these 

low-performing children and cease their attempts to help them. What this may imply is that 

while teachers with internal attribution styles may make efforts to learn and, therefore, 

professionally grow, in teaching low achieving students, teachers with the external styles are 

not likely to grow professionally in this regard. However, as internal attributions are propelled 

by beliefs and attitudes, Bell and Gilbert’s (1996) personal dimension of professional 

development supports the idea that teachers with internal attribution styles grow professionally.  

Further, in attributing professional growth to handling progressed learners, another teacher in 

a FFI said: 

I have learnt that progressed learners need patience. Progressed 

learners lack confidence and they believe that Physical Sciences is 

difficult and they quickly give up. I persuade them to attend regularly 

and I also give them low order questions as a way of boosting their 

confidence and praise them when they answer correctly. Moreover, 
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with high order questions I explain first then give them a few questions 

with not more than 5 marks per activity because if you overdose, they 

lose confidence and end up dropping out of school. (Teacher 4 Urban) 

Teacher 4 Urban attributed his professional growth to handling progressed learners. Having 

noted that learners were not the same he gave them different treatment. He, therefore, gave 

them less challenging questions so that they could build confidence. Realising that there was 

at least something that they knew in Physical Sciences would keep them in school instead of 

their dropping out. In addition to the degree of difficulty, they worked with fewer challenging 

questions which the teacher assisted them in answering. This is consistent with literature 

consulted (Janes 2021) which suggests that teachers influence learners’ cognitive growth and 

school achievement not only through explicit strategic instruction but also through overt 

messages about their perceptions of children’s abilities and their attribution theories about other 

factors that influence achievement. From the attribution theory (Weiner 2005), if a teacher 

attributes failure to some uncontrollable cause such as ability, he or she is more likely to help 

and praise the student, which is what Teacher 4 rural was doing. Again, such personal beliefs 

and attitudes will help the teacher in growing professionally (Bell and Gilbert 1996).  

Teacher 4 Rural in a FFI also indicated that his attributions shaped his professional growth in 

relation to handling progressed learners when he said:  “I have learnt that progressed learners 

work better if they are working amongst themselves. I don’t mix them with fast learners. They 

even explain better to their colleagues and this saves time on my part” (Teacher 4 Rural). 

While this approach to teaching Physical Sciences gave progressed learners the chance to 

develop solutions to problems on their own and also allowed them to play an active role in 

instructional activities, this shaped the teacher’s professional growth. In support of ability 

grouping, attribution theory (Weiner 2005) asserts that one of the goals of education is to assist 

learners to develop a realistic appraisal of their own ability (internal attribution) by comparing 

themselves with others of the same ability which, consequently, increases their performance. 

Literature surveyed (Fischer et al. 2018) further asserts that ability grouping enables teachers 

to manage large classes, engage learners and pace the curriculum better (internal attributions) 

which may enhance professional growth. On the other hand, ability grouping raised by Teacher 

4 Rural is also criticised as it has connotations of labelling. In addition, literature consulted 

(Murphy et al. 2017) further shows that grouping learners according to their ability during 

instruction may actually lower their self-esteem which may negatively impact on their 

academic performance.  
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However, apart from the above criticisms against ability grouping, the teacher’s internal 

attributions related to catering for progressed learners in class suggests that the teacher was 

accommodative and professionally growing. Literature searched (Gurney 2017) indicates that 

effective teachers who are willing to grow really believe that all students can learn and succeed, 

although all understand concepts differently. Such beliefs and attitudes (Bell and Gilbert 1996) 

related to the personal aspects stemming from gradual acquisition of knowledge and 

professional growth.    

Therefore, from the above discussion, Physical Sciences teacher attributions related to handling 

progressed learners (internal attribution) seem to have stimulated and shaped their professional 

growth. Their ability to assist such leaners (internal attribution) in Physical Sciences by 

assigning them to do easier activities, grouping them separately from the fast learners and then 

assisting them, was a positive practice that could lead to professional growth and consequently 

teacher change.  Such attributions suggest professional growth in classroom management since 

these progressed learners felt accepted.  

From the section above, Physical Sciences teacher internal attributions shaped their 

professional growth in handling of progressed learners through ability grouping and giving 

them more attention, generally giving them less-challenging questions with fewer complex 

ones, and assisting them in answering those questions to develop their confidence and help 

keep them in school rather than prompting their dropping out of school. 

Findings from this study also indicate that Physical Sciences teacher attributions also shaped 

their professional growth through networking with other educators. The following section, 

therefore, focuses on networking.  

Professional Growth through Networking 

All 16 teachers in this study indicated that their attributions shaped their professional growth 

through collegial networking at different levels. Networking which shaped their professional 

growth involved engagement and sharing of content and pedagogical skills within the school, 

the cluster or the district. In this study networking represented an internal attribution (Weiner 

2005) adopted by Physical Sciences teachers where they requested for support from colleagues 

in the face of challenges. This shaped their professional growth. From the previous chapter, it 

emerged that some Physical Sciences teachers attributed their classroom practice to lack of 

subject content knowledge (SCK) (internal attribution). Therefore, in this section, the 
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discussion focuses on how these teachers used networking to overcome lack of SCK which 

shaped their professional growth.  

In a FFI Teacher 3 Rural, Teacher 1 Urban and Teacher 6 Rural had this to share: 

For the topics that I am not comfortable with, I invite other teachers 

from my cluster to come and teach while I observe especially the Topic 

on Acid and Bases in Chemistry. I have since mastered the content and 

adopted their teaching approach and its working for me. (Teacher 3 

Rural) 

We have a District “WhatsApp” group where we share class activities 

and Formal Tasks. I have learnt to set my own standard tasks copying 

from the ones posted on the group. Before the birth of this group, most 

of my Formal Tasks were rejected during moderation but now I am 

comfortable. (Teacher 1 Urban) 

Our cluster is made up of six schools and every year before Trial 

examinations we combine learners in one venue then teachers with 

marking experience will then drill the learners in preparation for the 

examinations. I have learnt a lot from these camps. (Teacher 6 Rural) 

Networking through social media at district level as pointed out by Teacher 1 Urban helped 

improve on the quality of activities administered in formal assessment which shaped their 

professional growth. The standard and quality of work was poor before networking: later, the 

teacher acknowledged the benefit of networking, suggesting professional growth. Closely 

related to that, Teacher 6 Rural also acknowledged that attributions related to networking 

shaped their professional growth. Observing experienced teachers drilling learners for 

examinations enabled acquisition of new knowledge and, therefore, professional growth: ‘I 

have learnt a lot from these camps.’ With reference to professional growth in this study, ‘a lot’ 

could be a pregnant term encompassing such professional knowledge as PK, including 

classroom management, SCK and PCK among others. In the literature consulted, professional 

growth through networking is supported by Gupta, Kaushik and Garg (2004) who assert that 

such facilities cultivate further opportunities for learning and competence development. 

Consequently, in this study, Physical Sciences teacher attributions related to networking as 

pointed out by Teacher 1 Urban and Teacher 6 Rural could have also enabled change and 

professional growth. Proponents of networking and collaboration such as McDonald and Klein 
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(2013) in literature consulted noted that such avenues in the educational corridors are important 

in facilitating acquisition of new knowledge in line with the new global environment, 

promoting creativity and improving the general quality of education. In addition, literature 

consulted (Jimoyiannis 2010) suggests that teachers’ knowledge of Science can be cultivated 

by engaging teachers in realistic activities which involve learning from peers. In this study, 

attributions related to networking led to acquisition of new knowledge by the Physical Sciences 

teachers which probably resulted in professional growth and, consequently, teacher change. 

Networking at school level was highlighted by Teacher 4 Township in a FFI. He shared 
this: 

This is my second year teaching Physical Sciences in Grade 12 and 

therefore I have little experience at this level. My advantage is that my 

Departmental Head (DH) is a Physical Sciences teacher and whenever 

I have a challenge with a topic or conducting an experiment I request 

her to come and assist me. She is very experienced and supportive. I 

am now developing confidence in teaching Grade 12.  

Findings from the above indicate that Teacher 4 Township was networking with his 

Departmental Head (DH) at school level to overcome challenges related to both content and 

methodology in Grade 12 due to his lack of experience. It was through networking that he 

developed confidence. In this scenario confidence is a by-product of networking (internal 

attribution) which could have given rise to professional growth. Drawing from the theoretical 

perspective (Bell and Gilbert 1996) this is in the social dimension, which stresses that the 

relationships between individuals and groups are key to professional learning and growth. This 

is in line with literature surveyed (Middlewood, Parker and Beere 2013) which shows that it is 

through networking and collaboration that those involved in the system can exchange views 

and information and learn from and with each other. Furthermore, it is through networking that 

teachers remind each other of their roles and pedagogical practices and improve their lessons 

and their interaction with learners (Hargreaves 2010). 

In this section Physical Sciences teachers networking, an internal attribution, shaped their 

professional growth. Findings indicate that networking was prevalent at school level, at cluster 

and district levels. It was also noted that through networking Physical Sciences teachers 

developed in various aspects of professional knowledge such as SCK, PK and PCK including 

classroom practice and classroom management, thereby shaping their professional growth. 

From the attribution theory, this type of attribution is flexible, controllable and unstable since 
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it can change over time (Weiner 2005). Those three indicators (flexibility, controllability and 

instability) promote teacher professional growth which, consequently, fosters teacher change. 

The following section presents the chapter summary. 

Chapter summary  

This chapter attempted to answer Research Question 2: In what ways do the Physical Sciences 

teacher attributions shape their professional growth? What broadly emerged is that Physical 

Sciences teacher attributions influenced teacher professional growth in relation to classroom 

pedagogical practices as has been discussed in this chapter.  

In this chapter, the three ways in which teacher attributions shaped professional growth which 

emerged were: how teacher attributions shaped professional growth through improvisation; 

how teacher attributions shaped professional growth through handling learner diversity; and 

how attributions shaped teacher professional growth through networking.  

With regard to how teacher attributions shaped professional growth through improvisation, two 

sub-themes emerged: improvisation in laboratory work and innovation. Findings indicated that 

Physical Sciences teachers indicated that their attributions shaped their professional growth 

through improvisation by way of demonstrations in laboratory work where there was an 

absence of proper laboratory apparatus. Teacher attributions also shaped their professional 

growth through the use of simulations where there was a shortage of apparatus. In handling 

large classes, the teacher attributions shaped their professional growth as they were innovative 

in splitting learners into smaller manageable groups during practical demonstrations. 

Improvisation and innovation were both internal attributions which shaped their professional 

growth, while lack of laboratory equipment was an external attribution which the teachers 

could not control. These findings were prevalent across all three contexts (Rural, Township 

and Urban).  

With reference to how attributions shaped teacher professional growth through handling learner 

diversity, two sub-themes emerged: growth through CS and growth through handling 

progressed learners. It emerged that Physical Sciences teacher attributions which shaped 

professional growth were through CS, where leaners had challenges in understanding some 

Physical Sciences concepts expressed in English. With regard to progressed learners, 

professional growth was shaped through grouping learners according to their ability, teaching 

and assigning those activities that matched their cognitive capability, hence, professional 
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growth occurred in the methods of teaching (PK). While learner diversity and limited learner 

ability were external attributions which were beyond teachers’ control, how the teachers 

handled the issues were all internal attributions cutting across all three contexts.  

With regard to how attributions shaped teacher professional growth through networking 

(internal attribution), which was also prevalent across all three contexts, it emerged that 

Physical Sciences teacher attributions shaped their professional growth through in-school, 

cluster and district level networking. From the discussion above, Physical Sciences teacher 

attributions shaped their professional growth related to their methods of teaching. 

Having discussed how attributions shaped Physical Sciences teachers’ professional growth, in 

the next chapter I discuss and synthesise the findings of this study, draw conclusions and 

lessons, and offer recommendations. 
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CHAPTER SEVEN 

DISCUSSION, SYNTHESIS AND CONCLUSIONS 

 

Introduction 

The purpose of the study was to explore Grade 12 Physical Sciences teacher attributions to 

their pedagogical practices in UMzinyathi secondary schools and how these attributions shape 

their professional growth. As alluded to in previous chapters, attributions are the explanations 

or reasons that teachers give for their actions, behaviour, feelings or beliefs, skills and 

knowledge, from where they draw teaching and learning experiences (Weiner 2005). In other 

words, these are the basis for the teachers’ classroom and pedagogical choices, decisions and 

actions. Attributions are critical to teacher professional practice and professional growth as 

they shape their decisions and choices on instructional behaviours, processes and learner tasks 

(Nespor 1987; Pajares 2003; Riley and Ungerleider 2016). Thus, teacher attributions to 

teaching and learning have a great impact on their pedagogical practice and development. Borg 

(2003) points out that not only are teacher classroom actions strongly shaped by their 

attributions, but also their professional learning and growth. This is confirmed by Guskey 

(2009; 2014), who points out that it is only when teachers regard themselves as lacking in 

knowledge that they become open to new learning. When they see themselves as ‘knowing it 

all’ they will not accept any new learning, and in the absence of learning there is no growth.  

 Physical Sciences is a natural science subject and in South Africa the subject combines both 

Chemistry and Physics and is taught from Grades 10 to 12. Among natural science subjects 

(Physics, Chemistry, Life Sciences, and Agricultural Sciences) examined at the National Senior 

Certificate level in 2016, Physical Sciences was ranked lowest (DBE 2017) in candidates’ 

performance, hence, the need to focus on the subject. The Department of Basic Education’s 

revised Action Plan 2017 to 2025, is to “increase the number of learners who pass Physical 

Sciences” (DBE 2021). 

 South Africa as a developing country has potential for great achievement in the science and 

technology areas and, as indicated earlier in Chapter One, scientific related projects like the 

South African Large Telescope (SALT) located in Sutherland bear evidence (Kelder 2008:35). 

This achievement contributes to the country’s economic growth. Physical Sciences as a subject 

is vital given its focus on investigating physical and chemical aspects of science through 

scientific enquiry as demonstrated in the SALT project. The Department of Education (2003) 
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in emphasising the value of sciences stresses that these subjects prepare learners for active 

national economic activity, critical thinking, problem solving, self-expression, acting 

responsibly towards the environment and developing alternatives in difficult situations. In 

society, science education is valued, given that it sets the precedence for academic success as 

a stepping stone for entrance into more prestigious occupations (Okoye 2009).  Students often 

develop such qualities if teachers possess appropriate attributions.  

The performance in Physical Sciences at the time of the study was, and probably still is, 

deteriorating each year, especially in UMzinyathi district. What Physical Sciences teachers in 

secondary schools attributed their pedagogical practices to and how these attributions affected 

their professional growth, needed to be known. Therefore, the objective of this study was to 

understand Physical Sciences teacher attributions to their pedagogical practices in secondary 

schools and how that influenced their professional growth. It is from this understanding that 16 

Physical Sciences teachers were selected from rural, township and urban secondary schools of 

UMzinyathi district in KwaZulu-Natal to provide data for answering the key question: What is 

the nature of Physical Sciences teacher attributions to their pedagogical practices in 

UMzinyathi district and how do these attributions influence their professional growth? 

To answer this main question, two sub-questions were developed: 

 1. What is the nature of Physical Sciences teacher attributions to their pedagogical practices 

in secondary schools? 

2. In what ways do the Physical Sciences teacher attributions shape their professional growth? 

Answering these questions would enable the thesis to explain the Physical Sciences teacher 

attributions to their pedagogical practices in secondary schools and how they shape their 

professional growth. Such knowledge was deemed vital as it would inform policy discussions 

and decisions on enhancing learner performance in Physical Sciences.  

The preceding two chapters, (Chapter 5 and Chapter 6) focused on answering the sub research 

questions one and two respectively. This chapter (Chapter 7) analyses, discusses and 

synthesises findings explaining the nature of Physical Sciences teacher attributions to their 

pedagogies. Informed by the findings, the chapter explains Physical Sciences teacher 

attributions and how they influence their growth as professionals in that light and extracts some 

lessons for enhancing learner performance in the province in general, and in the teachers and 

schools studied in particular.  
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The chapter is divided into seven subsections. Immediately after this introduction, I reflect on 

the theoretical approaches that I adopted, followed by reflections on the methodological 

approach to this study. This is followed by a review of the study where I synthesise the main 

issues in each chapter. Subsequent to this is the discussion of key findings under the different 

research questions. Section four focuses on the original contribution of the study. A discussion 

on the implications and recommendations drawn from the study will follow. The chapter closes 

with a summary. 

Theoretical Reflections on the Study 

My study which explored Physical Sciences teacher attributions to their pedagogical practices 

in secondary schools and how these attributions shape their professional growth drew on 

Weiner (1986) who advanced a theory of causal attribution, complemented by Bell and 

Gilbert’s (1996) Aspects of Professional Learning. An attribution, as alluded to earlier, is a 

person’s perceived reason that they give for a particular event or action (Weiner 1986). It, 

therefore, refers to the explanations or reasons that people give for their own or other people’s 

actions or behaviour. This study discovered that combining Weiner’s (1986) theory of causal 

attribution with Bell and Gilbert’s (1996) Aspects of Professional Learning was effective in 

understanding the nature of Physical Sciences teacher attributions in secondary schools and 

their influence on the teachers’ professional growth. This combination was effective in 

understanding, describing and explaining answers to the main research question.  

Attribution theory has its roots in Heider (1958) who investigated how people interpret events 

in their everyday lives. Many researchers (see, for example, Kelly 1976) have since proposed 

their own attribution understandings using the concept in achievement-related educational 

settings. But Weiner (1986) proposes four causes, which are the most general and significant, 

used to interpret the outcome of an achievement-related event: ability; effort; task difficulty; 

and luck. Ability and effort attributions are internal attributions, whereas task difficulty and 

luck are external attributions. Thus, dispositional (internal) attributions include all causes that 

are internal to the teacher like attitudes to their work or subject, personality traits which affect 

their teaching (including classroom management), teaching abilities (Subject Content 

Knowledge, Pedagogical Content Knowledge and Pedagogical Knowledge) or wishes. On the 

other hand, situational (external) attributions include all causes that are external to the teacher 

like learner attitude towards the subject, learner ability (progressed learners included), 

resourcing, collegial interactions, social situations, or any other such work-related aspects 
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(Weiner 1986) which the teacher cannot control. Weiner (1986), in addition, asserts that 

individuals’ causal explanations (attributions) of success or failure affect their pedagogical 

practices.  

In this study, therefore, Physical Sciences teachers were expected to highlight their attributions 

(possible explanations, basis or reasons) to their teaching practices, choices of teaching 

approach and resources, decisions and performance in this subject. Drawing from Weiner 

(1986), findings from this study seemingly suggest that Physical Sciences teacher attributions 

combined (internal and external) have a great influence on their professional growth, paving 

the way for change. The use of Weiner’s (1986) theory of causal attribution was effective in 

revealing the nature of Physical Sciences teacher attributions, i.e., whether they were internal 

or external.   

The complementary theory, Bell and Gilbert’s (1996) Aspects of Professional Learning, also 

as highlighted above, was intended to help unpack, understand and explain the impetus for 

professional learning and growth. According to these authors teacher professional learning is 

comprised of personal, social and occupational aspects which are inter-related. The personal 

dimension includes beliefs, attitudes and values which contribute to and shape the teacher’s 

professional growth. For the social dimension, relationships between individuals and groups 

influence professional learning and growth. As for occupational, Bell and Gilbert (1996) 

advocate for a strong link between theory and practice and the need to marry them. These two 

aspects enhance professional growth. The combination of Bell and Gilbert’s (1996) theory and 

Weiner’s (1986) attribution theory was effective in answering my research questions by 

enabling analysing the nature of attribution and the dimension or impetus for professional 

growth. 

Methodological Reflections on the Study 

My study was located in the interpretive paradigm which adopted a multiple-site case study 

and a qualitative approach where face-to-face interviews (which were audio recorded), 

document reviews and lesson observations were used to generate data. Given that this study 

focused on attributions which deal with behaviours, beliefs, opinions and emotions, a 

qualitative approach within a case study design was appropriate for the study as I was able to 

understand these aspects from the teachers’ perspectives. Convenience and purposive sampling 

designs were employed to sample out 16 Grade 12 Physical Sciences teachers from where data 

were generated. All the teachers were drawn from UMzinyathi district of KwaZulu-Natal 
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(KZN). These non-probability sampling designs were aligned to the philosophical orientations 

(interpretive paradigm, case study design and qualitative approach) which sought data from the 

perspectives of the participants.  

 

Convenience sampling (Patton 2002) was effective as I was able to identify accessible schools 

from deep rural, township and urban areas. UMzinyathi district is predominantly rural (Hugo, 

Jack, Wedekind and Wilson 2010), and most schools were situated and reachable through 

gravel roads, therefore, through convenience sampling I was able to select appropriate sites. 

All 16 secondary schools were easily accessible in terms of distance and geographical 

locations.  

With reference to purposive sampling, this was also an appropriate technique which helped me 

extract Grade 12 Physical Sciences teachers who participated in the study. This sampling 

design was appropriate as I was able to extract participants who were deemed information-rich 

(Mukeredzi 2009). Extracting teachers from three contexts (rural, urban and township) enabled 

comparisons both within contexts and across contexts which enhanced the robustness of 

findings.  

 

The proximity of the schools enabled me to generate data from an average of three schools in 

one day thereby saving me time and transport costs. In addition, conducting three interviews 

in one day also helped in terms of the quality of data generated. I discovered that my 

questioning and probing technique was improving as I moved from one question to the other 

and from one participant to the other.  

Data generation employed two series interviews (Seidman 1998) as outlined in the 

methodology chapter. I found the face-to-face individual interviews effective in enabling 

generation of in-depth data. In addition, that all participants agreed to be audio recorded helped 

with accurate capturing of responses and enabled me to focus on the participants and the 

interview rather than on note-making. This enhanced the rigour of the study. I learnt that audio 

recording allowed participants more time to explain in-depth without interjections which gave 

me space to probe further. The two series interviews enabled reflection on the process before 

going to the second interview and enabled me to fill up any gaps in the data during Interview 

Two. In addition, as interviews were done within 1– 2 weeks of each other, this enabled 

confirmation of internal consistency of participants’ stories (Mukeredzi 2009). I, therefore, had 

to ask some questions related to Interview 1. I also discovered that the time taken in Interview 
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2 (on how these attributions influence their professional growth) was more than that taken in 

Interview 1 (the nature of Physical Sciences teacher attributions to their pedagogy). The 

participants had seemingly developed confidence and trust in me to talk more. The WhatsApp 

communications, repeated phone calls to make appointments, remind and confirm 

appointments, as well as the refreshments offered probably enhanced this trust and participation 

without any one participant missing any appointments.  

I completed document reviews first and then lesson observations on different days to allow for 

critical reflections on the document reviews before moving on to lesson observations. 

Reflection was critical for learning during this process to ensure addressing any necessary 

modifications (Mukeredzi 2015). I learnt that reviewing documents during this period enabled 

me to establish a pattern of their attributions and how they would play out in their pedagogical 

practice in the classroom. This also allowed me to probe further based on what I had observed 

from the documents, thus helping me in establishing consistency in their attributions. The 

participants were free to display their Annual Teaching Plans (ATPs), lesson plans and 

learners’ work books. Research shows that professional growth can be understood against some 

legitimate framework (Mukeredzi 2009): adopting document reviews as a data generating 

technique provided that framework.  

One of the notable challenges that I encountered during my data generation was that two of my 

participants transferred from their original schools through promotion immediately after 

Interview 1. The schools they relocated to were very far from my work place and defeated the 

aspect of convenience due to distance and accessibility, consequently, affecting my original 

transport budget. However, I had to be flexible and prepared for any possible eventualities 

when dealing with participants: as a result I had to adjust my budget. Their relocation did not 

affect the amount and quality of data generated because both were still teaching Physical 

Sciences in Grade 12 in the same district and still in rural contexts. I, therefore, had to go to 

their distant schools and finish off data generation processes. 

Review of the Study 

This study consists of seven chapters. The following section reviews the chapters.  

Chapter One 

The chapter discussed background information, thereby setting the scene for the study. It was 

in this background where teacher attributions were introduced. In addition, the value of teacher 
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attributions in relation to the teaching of Physical Sciences, as well as its value to the economy 

of the country was discussed. A synopsis of the history of teacher education in South Africa 

from the Pre-Liberation Era to the Post-Liberation Era and the policy context was provided. 

The discussion included the context of teaching and learning of Physical Sciences in South 

Africa. The focus and purpose of the study was also outlined. This was followed by a synopsis 

of my personal context, and motivation for the study and the axiological assumptions, as well 

as the rationale, behind this study. The statement of the problem and research questions were 

highlighted. Subsequent to this, was an overview of the theoretical frameworks guiding this 

study, as well as the methodological approaches adopted. The chapter also defined the key 

terms used in this study. The structure of the study was outlined and this was followed by a 

chapter summary. 

Chapter Two 

This chapter presented a critical review of related literature which was organised conceptually 

drawing on the research questions. The chapter commenced by defining and discussing the 

concepts around professional growth and its derivatives: profession; professional; and 

professionalism. It finished off with professional growth from international, regional and 

national understandings.  

The review of literature started with international studies, followed by regional studies and, 

finally, local literature on teacher attributions and professional growth. International literature 

consulted shows that teachers attributed their pedagogy to both internal and external factors 

(Johansen, Little and Akin-Little 2011; Kulinna 2009; Petrie 2013; Riley and Ungerleider 

2012; Adams 2012; Vail 2011). Regionally, consulted literature shows that apart from 

attributing their pedagogical practices to external factors (such as lack of resources) many 

teachers did not teach Physical Sciences because of poor understanding of the teaching 

materials and a lack of confidence to teach the subject (Lyakurwa 2012; Kafyulilo 2010). This 

was true for some participants in this study. Further from the regional context, literature 

critically surveyed suggests that teachers are more likely to stay motivated to try a task again 

in the future if they have attributed the cause of the original outcome to factors that are unstable 

controllable. Local literature consulted indicates that many learners tend to avoid Physical 

Sciences because of fear of the subject and a lack of self-confidence (Steyn 2010; Ramnarain 

and Hlatswayo 2018). Research further points out that although teachers sometimes master the 

theory of Physical Sciences, putting the theory into practice is a major problem (Gudyanga and 
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Jita 2019). Across the three contexts, literature indicates that teachers attribute their 

pedagogical practices to both internal and external factors. 

Generally, across all contexts, little research had been done around teacher attributions, beliefs 

and practices specific to Grade 12 Physical Sciences teachers and how attributions influenced 

professional growth. Therefore, this study sought to contribute to literature around teacher 

attributions and professional growth. 

Chapter Three 

 Chapter Three presented the two theoretical frameworks which guided this study. Weiner’s 

(1986;2005) theory of causal attribution provided guidance on the nature of Physical Sciences 

teacher attributions to their pedagogical practices while Bell and Gilbert’s (1996) Aspects of 

Professional Learning enabled unpacking and explaining issues around teacher professional 

growth.  

Historical development, principles and application, and critique of these theories were 

discussed. Weiner (2005) proposed four causes, which are the most general and critical, used 

to interpret the outcome of an achievement-related event: ability; effort; task difficulty; and 

luck. Ability and effort attributions are internal attributions, whereas task difficulty and luck 

are external attributions. As highlighted above, these four principles enabled understanding and 

explaining the nature of Physical Sciences teacher attributions to their pedagogical practices in 

secondary schools. The Chapter further discussed Bell and Gilbert’s (1996) Aspects of 

Professional Learning. According to these authors, teacher professional learning is comprised 

of personal, social and occupational aspects which are inter-related. These three dimensions 

were key to the discussions on how teacher attributions shaped their professional growth.  

Chapter Four 

Chapter Four, Research Design and Methodology, discussed the methodology that was adopted 

in this study. The interpretive paradigm, the multiple-site case study design, qualitative 

approach and the sampling techniques employed to extract respondents were all discussed and 

moves and choices justified. This chapter also presented and discussed the three research sites, 

namely, rural, township and urban. Each research site was defined and discussed separately 

under school size and enrolment and resourcing. Justification for drawing on each research site 

was also discussed. This chapter further discussed how participants were accessed including 

the pilot study and its justification. This chapter further discussed and justified the three 
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techniques used to generate data: individual Face-to-face Interviews, Document Reviews and 

Lesson Observations. In addition, as this was a qualitative research, this chapter discussed the 

issue of rigour and trustworthiness, focusing on the four criteria of credibility, transferability, 

dependability and conformability (Guba and Lincoln 1994). Ethical issues that were considered 

throughout the study were discussed, as well as limitations of the study, which preceded the 

chapter summary. 

Chapter Five 

This chapter presented and analysed data addressing Research Question One: the nature of 

Physical Sciences teacher attributions to their pedagogical practices. Weiner’s (2005) theory 

of causal attribution provided guidance in analysing, describing and explaining findings. 

Participants’ biographical data was presented and discussed. Four themes emerged from the 

data: teacher attributions related to classroom practice; teacher attributions related to resources; 

teacher attributions related to learner factors; and attributions related to teacher competence. 

These were discussed through their sub-themes. In presenting findings, I drew on literature 

surveyed to show how my findings related to existing research. 

Chapter Six 

The chapter presented and discussed data answering Research Question Two on how teacher 

attributions shape their professional growth. This discussion drew mainly on Bell and Gilbert’s 

(1996) Aspects of Professional Learning to unpack and explain the findings. Three themes 

emerged: professional growth through improvisation; professional growth through handling 

learner diversity; and professional growth through networking. As was the case in Chapter 

Five, these themes were discussed independently through their sub-themes and literature was 

brought in to show the relationship with my findings.  

Chapter Seven 

This Chapter is the final part of this thesis which presents the discussion, synthesis and 

conclusions. The chapter discussed and attempted to provide a synthesis on the nature of 

Physical Sciences teacher attributions to their pedagogical practices and how they shape their 

professional growth. The chapter outlined the theoretical reflections on the study, followed by 

methodological reflections. Subsequent to this was a review of the study. This chapter also 

discussed the contribution of this study, recommendations drawn out of the findings related to 

policy and practice, as well as recommendations for further research.  
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Discussion 

The purpose of the study was to explore Grade 12 Physical Sciences teacher attributions to 

their pedagogical practices in UMzinyathi secondary schools and how these attributions shape 

the teachers’ professional growth. Data generated in this study addressed the key question 

through its two research questions. The following section discusses answers to Research 

Question One: 

What is the nature of Physical Sciences teacher attributions to their pedagogical practices 

in secondary schools? 

In answer to this question, the Physical Sciences teacher attributions to their pedagogical 

practices in UMzinyathi district secondary schools were both internal and external in all the 

three contexts in this study (rural, township and urban). These internal and external attributions 

which emerged in this study are reflected Figure 7.1 

          Figure 7.1 Physical Sciences Teacher Attributions to their Pedagogical Practices from Three Contexts 

                                    

                                        Source: Researcher (2022) 

Figure 7.1 above reflects the nature of Physical Sciences teacher attributions that emerged from 

all three contexts. Riley and Ungerleider (2012) from literature surveyed, assert that teacher 

attributions are prevalent in all contexts and cultures and this is in line with findings from this 

study. The attributions that emerged as discussed in Chapter 5 were both internal and external. 

The following section discusses the Physical Sciences teacher attributions related to classroom 

practice. 
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Attributions Related to Classroom Practice 

Findings from this study show that all 16 Physical Sciences teachers attributed classroom 

practice to lesson preparation and planning, lesson delivery and classroom management, as 

illustrated in Figure 7.2 below. 

                            Figure 7.2: Teacher attributions related to classroom practice. 

                   

                         Source: Researcher (2022) 

Lesson Preparation and Planning 

In all three contexts, Physical Sciences teachers attributed their lesson preparation and planning 

to the ability of learners, availability of resources and reports from National Senior Certificate 

(NSC) examiners. This study discovered that all Physical Sciences teachers acknowledged 

lesson preparation and planning as a key aspect in classroom practice. This is in line with 

surveyed literature (Mukeredzi 2013) which shows that lesson planning is essential as it 

increases teacher efficiency and confidence. From the attribution perspective, lesson 

preparation comes from effort which according to Weiner (2005) is an internal attribution. In 

this study, this internal attribution was influenced by other external attributions such as learner 

diversity, resources and examination reports. Lesson preparation is controllable like all other 

internal attributions but is determined by external and uncontrollable variables such as learner 

ability and resource availability. This, consequently, suggests a strong link between internal 

and external attributions with regard to classroom practice as illustrated in Figure 7.3 below. 
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Figure 7.3: Link between Internal and External Attributions in Lesson Preparation 

              .  

                   Source: Researcher (2022) 

As illustrated in Figure 7.3, lesson preparation is determined by the ability of learners, as well 

as the resources around the teacher. In this study the teachers were able to control their lesson 

plans to accommodate learner diversity and use the available resources around them despite 

the contextual factors. It emerged that in lesson preparation, the internal attribution, teachers 

considered reports from the NSC external examiners. Physical Sciences teacher attributions 

related to lesson preparation and planning form the foundation for professional growth 

(Ramnarain and Hlatswayo 2018). These findings were consistent with Weiner’s (2005) 

attribution theory which shows that pedagogical practices are controlled by teacher beliefs and 

values (attributions) regardless of whether they are controllable or uncontrollable. The nature 

of Physical Sciences teacher attributions to their pedagogy was also reflected in lesson delivery 

which I discuss in the next section. 

Lesson Delivery 

With reference to lesson delivery, the Physical Sciences teachers in this study across all 

contexts attributed this to appropriate teaching strategies, active teacher-learner and learner-

learner interaction, as well as learner engagement in activities. Mukeredzi (2013) in literature 

surveyed asserts that teacher attributions and conceptions determine their pedagogical 

approaches, as well as choices of materials, content and learner activities. Thus, Physical 

Sciences teachers attributed lesson delivery to their chosen teaching strategies, given that 

effectiveness of delivery is often dependent on the teaching approaches a teacher employs. 

Teaching strategies as an aspect of lesson delivery is discussed in the next section. 
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Teaching Strategies 

While lesson delivery was attributed to teaching strategies, findings revealed that all 16 

Physical Sciences teachers attributed the teaching strategies to learner knowledge, their 

everyday experience and the use of examples from learners’ contexts. Physical Sciences 

teachers also attributed their pedagogical strategies to learner ability where they had to choose 

either group work or individual work. Drawing from Weiner’s (2005) theory all these 

attributions were external to the teacher. Contextual factors around the learner are 

uncontrollable for the teacher, however, the teacher is prompted to use examples to enhance 

learner understanding. Some teachers used ability grouping while others used mixed ability 

grouping, which are both internal attributions.  

Literature consulted (Murphy et al. 2017; Fischer 2018) criticised mixed ability grouping, 

asserting that scattering intelligent learners around the class may promote arrogance in the 

learners by making them feel superior. However, other sourced literature (Mozingo 2017) 

indicates that mixed ability grouping is effective since it creates uniformity in class, making 

struggling learners feel accepted which makes some develop confidence thereby promoting 

learning. On the other hand, Weiner’s (2005) attribution theory supports ability grouping 

showing that if learners are to develop intellectually, then they need to measure themselves 

with appropriate yardsticks and in this case, comparisons with peers are more likely to be 

accurate when made with others of similar abilities. Thus, an appropriate yardstick was found 

in ability grouping where struggling learners were mixed with able learners. Teacher ability to 

group learners according to their performance is an internal attribution (Weiner 2005) and such 

pedagogical skills can change over time. Seemingly, the flexible nature of internal attributions 

allowed teachers room for teacher growth. Consulted literature shows that using a variety of 

teaching strategies reduces boredom, stimulates learner interest and encourages learners to 

become more active participants in the learning process (Ivy 2013). Physical Sciences teachers 

also attributed their lesson delivery to learner activities and this is discussed in the next section. 

Learner Activities 

Findings from this study indicated that all 16 Physical Sciences teachers attributed their 

selection of classroom activities to lesson objectives and learner diversity. Moreover, of these 

16 Physical Sciences, 12 teachers also attributed their selection of activities to previous 

examination questions. Learners were engaged in practical demonstrations during experiments 
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in schools which had appropriate resources and in observing simulations. In the document 

reviews, written work was noted in all sites, which formed part of learner activities. 

 In this study lesson objectives were internal attributions which the teacher could control to 

accommodate other external attributions (learner diversity and previous examination 

questions) in pedagogical practices. As pointed out in previous discussions, seemingly there is 

a strong link between internal and external attributions and the two factors work hand in hand 

in teacher pedagogical practices. Engaging learners in a variety of activities is consistent with 

theory where Weiner (2005) recommends that teachers should provide learners with sufficient 

opportunities to practice. Literature surveyed (Murphy et al. 2017) further emphasises that 

learner activities are key to learner understanding since they allow them to explore and 

understand concepts through practice. Consequently, learners’ exploration during classroom 

activities reduces boredom, stimulates learner interest and curiosity and develops their 

confidence and problem-solving abilities.  

Engaging learners in classroom activities drawn from previous examination papers, as the 12 

participants did, was also in line with literature (Murphy et al. 2017), which indicates that if 

learners practice for the examination, they stand a better chance of doing well in that task, and 

such practices are essential components of learner motivation. However, critics of the 

expository approaches from surveyed literature argue that a focus on the examination does not 

provide learners with opportunities to develop holistically to achieve high cognitive skills since 

the focus is narrow (Josephsen and Hvidt 2015). Nonetheless, despite the mentioned weakness, 

it seems drawing activities from previous question papers enabled teachers to administer 

standard and quality questions thereby giving learners adequate examination preparation and 

cognitive development skills and such an approach leads to teacher professional growth. The 

next section discusses classroom management. 

Classroom Management 

All the 16 Physical Sciences teachers attributed their classroom management to learner 

behaviour (external attribution), loco-parentis approaches, effective leadership and good 

management skills, which included mutual respect, acknowledging diversity and stamping out 

indiscipline (internal attributions) before it got out of hand. The teachers explained that these 

were key to a successful lesson.  The findings, therefore, indicate that classroom management 

is mostly driven by internal factors which are controllable by the teacher since they are flexible, 

and such attributions are unstable and fluctuate over time, according to theory (Weiner 2005).  
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Figure 7.4: Attributions in Classroom Management 

 

Source: Researcher (2022) 

Interestingly, drawing from Figure 7.4 above, while learner behaviour is an external attribution 

(stable and uncontrollable according to theory), from this study it emerged that the Physical 

Sciences teachers used their internal attributions (unstable but controllable) to control learner 

behaviour. This further emphasises the notion that there is a strong link between internal and 

external attributions as illustrated in Figure 7.4 above. As previously mentioned, from the 

theoretical perspective, the ability to manage learners in a class is an internal attribution 

(Weiner 2005) which the teacher has total control over and this can change depending on the 

environment. Physical Sciences teachers in this study used their classroom management skills 

to shape their professional growth.  

These attributions related to classroom management are consistent with surveyed literature 

(Cruickshank and Haefele 2014) which indicates that effective teachers treat their students with 

respect and expect the same in return, enhancing the students’ learning progress. In addition, 

drawing from Figure 7.4, using internal attributions (Weiner 2005) such as loco-parentis 

approaches and mutual respect in classroom management is in line with South Africa’s DBE 

policy on the seven roles of an educator, which stipulates that an educator must demonstrate a 

pastoral role (DBE Government Gazette: The MRTEQ 2015) among other roles. The above 

discussion suggests that teachers probably shaped their professional growth with attributions 

related to classroom management since such attributions enhanced teaching and learning. The 

next section discusses attributions related to resources available. 
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Attributions Related to Resources 

Physical Sciences teachers attributed their pedagogical practices to teaching and learning 

material and physical infrastructural resources. For clarity, the discussion will treat each section 

separately. 

Teaching and Learning Material Resources 

11 Physical Sciences teachers reported that they attributed their pedagogical practices to a 

shortage of teaching and learning materials. Laboratory equipment such as apparatus, 

chemicals and calculators, were the most commonly cited resource shortages in the teaching of 

Physical Sciences. Participants further reported that the shortage of such resources impacted 

negatively on their pedagogical practices and, consequently, shaped their professional growth.   

Of these 11 participants, 8 were from Rural schools (and this constitutes 100% of the rural 

sample) and 3 were from Township schools (75% of the Township sample). No participants 

from urban schools attributed their pedagogical practices to under-resourcing and this made 

the rural context appear marginalised. These statistical differences are in line with literature 

(Arnold 2005; Moletsane 2012) which shows that rural contexts the world over face challenges 

and there is little support offered. Moreover, literature further confirmed that teaching is 

characterised by great unevenness in terms of availability of resources (Hansen 2009; 

Moletsane 2012).   

Teacher attributions related to resources suggested that the teaching of Physical Sciences 

required resource materials to carry out laboratory experiments, given that the subject demands 

practical activities. However, findings from this study indicated that these resources were 

unavailable in most schools, particularly in the rural contexts explored. These findings are 

consistent with consulted literature (Ramnarain and Hlatswayo 2018) which shows that the 

enactment of Curriculum and Assessment Policy Statement (CAPS) in Physical Sciences, 

especially its emphasis on inquiry-based learning, has been frustrated by the shortage of 

resources in schools which limits teacher pedagogical practices and, consequently, contributes 

to poor learner performance. Such external teacher attributions have a bearing on teacher 

professional growth because lesson preparation and planning and, consequently, lesson 

delivery, are attributed to resource availability.  

Still on teacher attributions related to resources, findings in all contexts indicated that there 

were adequate textbooks, contrary to the usual cries that DBE neglects rural schools in terms 
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of reading resource provision as the textbook sharing ratio was 1:1. Moreover, literature 

sourced (Biddle and Azano 2016) related to the learner-textbook sharing ratio suggests that 

there was renewed interest in rural education which afforded new opportunities for research, 

policy and practice. The availability of textbooks (an external attribution) shaped teacher 

professional growth as there were fewer barriers to focus on in their pedagogical practices. 

Closely related to teaching and learning resources are the physical infrastructural resources 

which I discuss next. 

Physical Infrastructural Resources 

Findings from this study indicated that all Physical Sciences teachers in rural (eight) and some 

(three) in township schools attributed their pedagogies to lack of infrastructure and, 

specifically, absence of laboratories. As alluded to in the preceding section, such attributions 

are external to the teacher and are uncontrollable, notwithstanding that they influence their 

pedagogical practices. Contrarily, none of the urban participants attributed their pedagogical 

practices to lack of infrastructural resources. These differences are supported by literature 

sourced (Paine 2013) which indicates that schools in urban areas have higher quality 

infrastructure and are better resourced compared to schools in rural villages. This was the case 

in this study where rural schools were severely under-resourced. Lack of these facilities in the 

rural schools studied is likely to have greatly compromised teaching and learning as teachers 

attributed their classroom practice to these external attributions (the shortage of laboratories).  

Findings from this study further revealed that lack of laboratory facilities and other Physical 

Sciences related material, limited teaching of the subject to a theoretical level, as laboratory 

related experiments – the practical aspects – were not possible. These external attributions are 

in line with theory (Weiner 2005) which shows that such factors are stable and uncontrollable 

but they have an influence on teacher pedagogical practices and, consequently, their 

professional growth. 

Further, regarding the lack of infrastructure, some teachers also attributed their pedagogies to 

class sizes (external attribution) as these determined their decisions on choice of materials, 

methods and learner activities. Contrarily, their counterparts in urban sites attributed their 

pedagogical practices to the availability of such facilities. From the attribution theory (Weiner 

2005) infrastructural resource shortages are external attributions. Seemingly, these external 

attributions had a negative impact on teacher pedagogical practices, as supported by surveyed 

literature (Department of Education 2009), which indicates that Physical Sciences teachers who 

https://www.sciencedirect.com/science/article/pii/S0742051X18314045#bib12
https://www.sciencedirect.com/topics/social-sciences/research-practice
https://www.sciencedirect.com/topics/social-sciences/research-practice
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teach smaller classes show more positive attitudes to learners and their pedagogical practices 

and, consequently, improve learner academic achievement compared to those who teach large 

classes. Having discussed resource-related attributions, the next section focuses on learner 

related attributions.  

Attributions Related to Learners 

Findings from this study show that Physical Sciences teachers attributed their pedagogical 

practices to learner family background, and learner attitude towards the subject as illustrated 

in Figure 7.5 below. Drawing from theory (Weiner 2005) these are external and uncontrollable 

attributions. These sections are discussed separately for clarity but where there is a link one 

factor can be mentioned.  

                 Figure 7.5: Attributions related to learners 

                

                  Source: Researcher (2022) 

Learners’ Family Background 

Eight Physical Sciences teachers attributed their pedagogical practices to learners’ family 

background with particular emphasis on poor socio-economic status, long distances learners 

travel and their arrival time at school.  

Findings from this study indicated that there is a strong link between learner family background 

and attitude towards Physical Sciences. Seemingly, learner’s family background influences 

their attitude towards the subject, as illustrated in Figure 7.5 above. These findings are 

supported by Moletsane (2012) in sourced literature who noted that the learner home 

background, particularly in rural contexts, is characterized by poverty, unemployment, 

substance abuse and other social ills, and is often used to explain poor performance in 

assessment in these schools. In other words, poor performance and a negative attitude towards 
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Physical Sciences are often attributed to these social ills. Further, a literature search (Baker and 

Jones 2005) indicates that there is a relationship between low socio-economic status and poor 

performance in sciences. Poor performance in Physical Sciences leads to the development of a 

negative attitude towards the subject.  While poor performance was not the focus of this study, 

these issues gave rise to the teacher attributions to their pedagogical practices. The next section 

discusses learner attitude towards Physical Sciences.  

Learners’ Attitude Towards the Subject 

11 participants attributed their pedagogical practices to learners’ negative attitude towards 

Physical Sciences. Drawing from theory (Weiner 2005) attitude towards the subject is an 

internal attribution to the learner but to the teacher (the subject of this study) this is an external 

attribution which is stable and uncontrollable.  

Findings from all contexts in this study show that the learners’ negative attitude towards 

Physical Sciences was caused by their dislike of numbers (calculations), especially in the 

Physics section, their lack of effort including the general fear of the subject, labelling it as 

challenging. These findings are in line with Duit et al. (2015) in consulted literature who point 

out that Physical Sciences was viewed by learners as a more challenging subject (referred to as 

killer subject) than other learning areas. All these external attributions affected the teachers’ 

pedagogical practices and most likely their professional growth. Attributions related to teacher 

competence are discussed in the next section. 

Teacher Competence 

12 participants from all three contexts attributed their pedagogical practices to lack of Subject 

Content Knowledge (SCK). From theory (Weiner 2005), SCK is an internal attribution which 

is controllable and can change over time as the teacher has total control over it. Illustrated in 

Figure 7.6 below are some common topics in which teachers had challenges in SCK and to 

which they attributed their pedagogical practices.   
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                         Figure 7.6: Topics attributed to SCK 

                      

                       Source: Researcher (2022)  

Drawing from Figure 7.6 above, Physical Sciences teachers were lacking in SCK in the topics 

mentioned. Such internal attributions influenced their pedagogical practices and, consequently, 

teacher growth. Kaya (2013) shows that topics on Acids and Bases and Chemical Equilibrium 

are major topics in Physical Sciences and are fundamental in the curricula of many countries 

but learners and teachers struggle with these topics. Further, literature (Bertram et al. 2013) 

indicates that lack of SCK among South African teachers is rampant, while on the other hand 

the teacher is regarded as “generic” and capable of teaching anything. However, given the 

flexibility and controllability of internal attributions (Weiner 2005), it is hoped that these 

attributions may have changed or may change with time resulting in teacher change. The next 

section discusses findings which addressed Research Question Two on the influence of 

attributions to professional growth. 

Teacher Attributions and Professional Growth 

This section discusses Research Question Two:  

In what ways do the Physical Sciences teacher attributions shape their professional growth? 

Teacher attributions emerged as shaping their professional growth related to improvisation, 

handling diversity and networking as illustrated in Figure 7.7 below. Drawing from theory 

(Weiner 2005), these attributions are internal to the teacher and, therefore, they were unstable 
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and controllable. Findings also show that these attributions were prevalent in all three contexts 

(Rural, Urban and Township). Drawing from Figure 7.7 below, findings from this study show 

that a combination of the identified attributions and other possible factors shape teacher 

professional growth. 

                     Figure 7.7 Attributions that shaped Teacher Professional Growth 

                                                                                                                                                                                          
Source: Researcher (2022) 

Improvisation 

The influence of attributions related to improvisation is discussed under two sections: 

improvisation in laboratory work and improvisation related to innovation.  

Improvisation and Professional Growth 

Findings from this study show that 14 Physical Sciences teachers attributed their professional 

growth to improvisation in laboratory work. As was discussed in previous sections some 

teachers in Rural and Township schools lamented the shortage of laboratory teaching resources. 

In the absence of these resources the teachers were forced into improvisation. This view of 

having to improvise due to under-resourcing resonates with ideas of some authorities consulted 

(see, for example, Appleton 2015; Bertram 2014; Chisholm 2020; Mukeredzi 2009; Mukeredzi 

2016 ) who note that teachers creatively resist the constraints within their classroom and school 

contexts to reconfigure what it means to be a teacher. Through this process, they satisfy the 

definition of teachers’ work: organising systematic learning. Improvisation and having to 

‘make do’ demands reading and research as an on-going process which fosters professional 
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growth. In this case, professional growth emanated from under-resourcing, i.e., the lack of 

laboratory apparatus (external attribution). Findings further indicate that in the absence of 

laboratory apparatus (external attribution) to conduct practical work, teachers used simulations 

(internal attribution) and also became creative in using other relevant materials (using car toys 

to demonstrate principles of motion and velocity) from their contexts to enhance lesson 

delivery and learner understanding.  

Improvisation in laboratory work from this study involved simulations and teacher 

demonstrations. Literature reviewed (Villegas-Reimers 2003) regarding simulations shows that 

one of the indicators of teachers’ professional growth is the teacher’s ability to display 

knowledge and skills on how to incorporate technology into their classroom practice for the 

benefit of learners. However, critics of the use of simulations from the surveyed literature 

(Chen et al.  2014) assert that teachers’ lack of simulation experience may hinder the success 

of learning and teaching and, as well, learners can focus on superficial instead of significant 

parts of simulations. Nonetheless, from this study improvisation in classroom practice 

seemingly promoted their professional growth. Bell and Gilbert’s (1996) Aspects of 

Professional Learning show that such skills stem from the occupational domain which 

emphasises that professional growth is a product of the infusion of theory and practice. Physical 

Sciences teachers were applying what they probably learnt from Teacher Training institutions 

in their pedagogical practices using the limited resources at their disposal. What this suggests 

is that the combination of external attributions and internal attributions shaped Physical 

Sciences teachers’ professional growth. Physical Sciences teacher attributions related to 

innovation also shaped their professional growth.  

Creativity and Professional Growth 

13 teachers attributed their professional growth to their creativity (internal attribution). From 

this study, some teachers lamented large classes (external attribution) which they attributed to 

their pedagogical practices. To address the problem of large classes teachers showed creativity 

by dividing the classes into smaller more manageable groups. Consulted literature (Zenda 

2020) points out that large classes, particularly in public schools, is one of the outstanding 

concerns in the education system of South Africa which affects teaching and learning. 

Seemingly such external attributions had a bearing on teacher professional growth irrespective 

of their being unstable and uncontrollable. The teachers further showed creativity through 

utilisation of more able learners to assist their peers. All these skills show teacher creativity 
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which shaped their professional growth. Teacher ability to deal with complex classroom 

situations in order to achieve teaching objectives suggests professional growth. 

Drawing from Bell and Gilbert’s (1996) model of professional learning, creativity is a personal 

dimension in which the teacher’s beliefs, attitudes and values are vital factors in professional 

growth but it eventually benefits the occupational dimension, in this case, effective classroom 

practice. The next section discusses handling diversity which also shaped teacher professional 

growth. 

Handling Diversity 

With regard to professional growth through handling diversity, two major attributions emerged: 

Code Switching and handling progressed learners.  

Code Switching and Professional Growth  

Findings from this study show that all 16 (100%) Physical Sciences teachers acknowledged 

that the use of Code Switching during lesson delivery shaped their professional growth. Code 

Switching (CS) from consulted literature (García and Otheguy 2019) is the alternating use of 

two or more linguistic varieties in a sentence or lesson in the development of a speech or to 

enhance understanding. The use of Code Switching (CS) was compelled by poor learner 

English background which gave rise to challenges in understanding some Physical Sciences 

concepts. All the teachers from the three contexts (Rural, Urban and Township) believed that 

some concepts were better understood if they were explained in the learners’ home language 

(IsiZulu).  

From the attribution theory (Weiner 2005) CS is an internal attribution which the teachers used 

to control and unlock the external attribution (English as a barrier in learning Physical 

Sciences). It was through CS that teachers realised that learners understood better and, drawing 

from this, it seems there was teacher creativity. Consequently, CS shaped their professional 

growth. Adopting CS during lesson delivery is supported by literature consulted (Barrett and 

Bainton 2016) which shows that there is great improvement in learner understanding of 

Mathematics and Science in settings where teachers used English alternating with learners’ 

home language. However, critics of CS from surveyed literature (Johnson and Seltzer 2017) 

assert that the approach is only effective if the learners are using one mother tongue which the 

teacher must also be conversant with. In contexts where learners use more than one home 

language, then the teacher has to be conversant with them all or there will be some challenges 
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as not all learners will be catered for. However, it appears the teachers in this study were 

teaching learners whose home language was IsiZulu. 

Notwithstanding the limitations cited, the teachers from this study showed professional growth 

through CS as they all argued that adopting CS brought positive learning outcomes. In addition, 

from theory (Bell and Gilbert 1996), adopting CS in classroom practice is in the occupational 

dimension which emphasises a strong connection between theory and practice which 

contributed to improving their professional growth. The ability to determine where and when 

to apply CS is what enhanced their professional growth. The next section discusses professional 

growth through handling progressed learners. 

Handling Progressed Learners and Professional Growth  

Findings from this study show that 13 Physical Sciences teachers acknowledged that handling 

progressed learners shaped their professional growth. These teachers explained that progressed 

learners were a special group of learners who were promoted into the next grade before mastery 

of skills and knowledge in their current grade. Findings indicated that during lesson delivery 

the teachers were grouping these learners according to ability. From the theoretical view 

(Weiner 2005), progressed learners in classroom practice are an external attribution but the 

ability to identify and handle them was an internal attribution. This further shows that in 

classroom practice the two types of attributions (internal and external) are closely linked. 

Seemingly, the ability to draw on one type of attribution (managing the class with progressed 

learners) to counteract the effect of the other attribution (progressed learners) shows 

professional growth. 

Findings further show that Physical Sciences teachers were giving progressed learners more 

attention, exposing them to less-challenging questions with few complex ones, and assisting 

them in answering those questions to develop their confidence and help keep them in school 

rather than prompting their dropping out of school. These processes shaped their professional 

growth.  Surveyed literature (Petrie 2013) indicates that teachers with internal attribution styles 

are more motivated to assist struggling learners and such pedagogical styles may shape teacher 

professional growth.  

Moreover, giving progressed learners more attention in class probably boosted progressed 

learners’ confidence and, consequently, their classroom performance. Literature searched 

(Gurney 2017) indicates that effective teachers who are willing to grow believe that all learners 

can learn and progress, despite differences in conceptual understanding. Such beliefs and 
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attitudes (Bell and Gilbert 1996) are related to the personal dimension, stemming from gradual 

acquisition of knowledge, and professional growth. The next section discusses networking, an 

attribution that also shaped teacher professional growth. 

Networking and Professional Growth 

All 16 teachers attributed their professional growth to networking. Teachers from all three 

contexts believed that networking enhanced their professional growth. Networking (internal 

attribution) was necessitated by teacher awareness of their professional knowledge gaps in 

SCK, PK and PCK. While SCK dominated the discussions in the previous sections, a 

deficiency in one domain of professional knowledge (SCK) affected other realms (PK and 

PCK). 

Findings indicate that networking was prevalent at school level, cluster and district levels. From 

the attribution theory, this type of attribution is flexible, controllable and unstable since it can 

change over time (Weiner 2005). Those three indicators (flexibility, controllability and 

instability) promote teacher professional growth and, consequently, foster teacher change. 

Interestingly, findings from this study further show that Physical Sciences teachers were able 

to use an internal attribution (networking) to overcome the negative effect of the other internal 

attribution (lack of SCK). Moreover, as noted in previous discussions, there is a strong link 

between internal and external teacher attributions in classroom practice. The ability to identify 

and accept a personal weakness and provide a solution suggests professional growth. 

Professional growth through networking has roots in Bell and Gilbert’s (1996) Aspects of 

Professional Learning which shows that networking is in the social dimension which includes 

relationships between individuals and groups. The social dimension emphasises that the 

relationship between individuals and groups has a strong influence on professional learning 

and growth. Interaction and collaboration with other colleagues at various levels enhanced their 

professional growth. 

In support of networking, literature consulted (Jimoyiannis 2010) suggests that teacher 

knowledge of Science can be cultivated by engaging teachers in realistic activities which 

involve learning from peers. In addition, other proponents of networking and collaboration, 

such as McDonald and Klein (2013) in literature consulted, note that such interaction enhances 

acquisition of new knowledge in line with the new global environment, promoting creativity 

and improving the general quality of education. In this study, acquisition of new knowledge 

and creativity as noted above suggests professional growth. From the discussion above, all 



215 
 

Physical Sciences teachers studied from all the three contexts reported that teacher attributions 

to their pedagogical practices related to networking shaped their professional growth.  

Drawing on the whole discussion on the answers to my two Research Questions raised in 

Chapter One and repeatedly stated in other chapters, I can conclude that these questions were 

adequately answered. In the next section I outline the original contribution of the study. 

Original Contribution of the Study 

The purpose of the study was to explore Grade 12 Physical Sciences teacher attributions to 

their pedagogical practices in UMzinyathi secondary schools and how these attributions shape 

their professional growth. The aim was to develop a deeper understanding of the Physical 

Sciences teacher attributions (beliefs, explanations, basis or reasons) to their teaching practices, 

choices, decisions and performance in this subject.  

From the findings, this study makes three contributions, related to theory and conceptual 

framework, the nature of attributions in teacher pedagogical practices and the significance of 

attributions in shaping teacher professional growth. 

First, in interpreting and analysing the nature of Physical Sciences teacher attributions to their 

pedagogical practices, I drew on Weiner’s (2005) theory of causal attribution and the 

complementary theory Bell and Gilbert’s (1996) Aspects of Professional Learning which 

provided guidance on the impetus for professional learning and growth. Weiner’s (2005) 

attribution theory has generally been used to explain successes and failures in academic 

achievements pointing out that human beings attribute these to four things: ability, effort 

(internal attributions), task difficulty and luck (external attribution). Moreover, Kelly (1976) 

widely used the attribution theory in achievement-related educational settings. However, 

Physical Sciences teachers in this study attributed their pedagogical practices to lesson 

preparation, lesson delivery, teaching and learning resources, progressed learners and 

classroom management. These findings that emerged from employing this theory to understand 

Physical Sciences teacher attributions to their pedagogical practices are the major contribution 

of this study. I, therefore, assert that Weiner’s (2005) theory of causal attributions is effective 

in understanding Physical Sciences teacher attributions to their pedagogical practices. 

Furthermore, Weiner’s (2005) attribution theory and Bell and Gilbert’s (1996) Aspects of 

Professional Learning have generally been used separately to understand teacher attributions 

and professional growth (Guskey 2009) respectively. This study discovered that blending them 
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is effective in understanding the nature of teacher attributions and how the attributions shape 

their professional growth. This study further discovered that Weiner’s (2005) attribution theory 

alone could not provide a complete picture of how attributions shape teacher professional 

growth. Consequently, roping in Bell and Gilbert’s (1996) Aspects of Professional Learning 

proved effective in giving a nuanced picture of attributions and their influence on professional 

growth which emerged as another contribution of this study. 

Second, this study discovered that teacher attributions are effective in classroom practice. It 

emerged that teacher beliefs and perceptions (attributions) were key aspects in evaluating their 

SCK, PK and PCK. Seemingly such teacher attributions led to teacher change, consequently, 

shaping their professional growth. It was evident from this study that Physical Sciences teacher 

internal attributions were a valuable source of motivation in their pedagogical practices. 

Internal attributions were unstable and controllable and, hence, teachers were able to 

manipulate them to their advantage in their pedagogical practices. This finding is supported by 

Petrie (2013) in consulted literature who noted that teachers with internal attribution styles put 

more effort into their pedagogies and are likely to stay motivated. On the other hand, this study 

discovered that external attributions related to teaching and learning are stable and 

uncontrollable (Weiner 2005) and as such they tend to frustrate teachers in their pedagogy. 

External attributions such as lack of resources, progressed learners, learners’ family 

background, large classes and learner attitude towards Physical Sciences which emerged in this 

study were all stable and uncontrollable yet they affected teacher classroom practice. The 

internal attributions which emerged were lack of SCK and innovation (including CS and use 

of simulations). Networking and handling learner diversity were unstable and controllable. 

Teacher beliefs and perceptions (attributions) of why they succeeded or failed influence how 

they perform tasks in the future (Weiner 2005). Therefore, these attributions were effective in 

understanding the nature of Physical Sciences teacher attributions to their pedagogy. Therefore, 

revealing the nature of Physical Sciences teacher internal and external attributions to their 

pedagogy is another contribution of this study. 

Third, findings from this study discovered that teacher attributions play a major role in shaping 

their professional growth. Concomitant to this, the study discovered that there is a strong link 

between external and internal teacher attributions in pedagogical practices. The study shows 

that Physical Sciences teachers used their internal attributions to overcome the challenges 

brought about by the external attributions. Contrary to the theoretical view that external 
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attributions are uncontrollable and stable (Weiner 2005), findings from this study discovered 

that teacher external attributions are controllable. For instance, where there was lack of 

laboratory equipment (external attribution) teachers improvised (internal attribution) by using 

simulations. This relationship helped in shaping teacher professional growth. These findings, 

therefore, contradict views from literature sourced (Athanasiou et al. 2002; Miller and 

Satchwell 2006) which suggest that teachers with external attributions believe that anything 

that they do in the classroom will be futile, as it is not going to change and they end up shifting 

responsibility away from themselves. However, Physical Sciences teachers from this study did 

not shift the responsibility: instead, they were creative in improvising, loco-parentis and 

networking. Drawing from this, I argue that this is another contribution of this study. In 

addition, findings from this study showed that there is a strong link within internal attributions 

themselves. Lack of SCK (internal attribution) was harmonised by networking (another internal 

attribution).  

Having discussed the original contributions of the study, in the next section I discuss lessons 

and implications based on the study. 

Lessons and Implications Based on the Study  

From this study, three implications were drawn: for teacher attributions and professional 

growth, for policy and for research. 

 Lessons and Implications for Teacher Attributions and Professional Growth 

Findings from this study show that teacher attributions influenced classroom practice. Thus, 

teacher attributions to teaching and learning have a great impact on pedagogical practice (Borg 

2003; Guskey 2009). The same sources further point out that not only are teacher classroom 

actions strongly shaped by their attributions but also their professional learning and growth. 

Findings from this study pointed to the fact that in teacher pedagogical practices there is a 

strong link between external and internal attributions and the combination shapes teacher 

professional growth. It further emerged that teacher professional growth was mostly shaped by 

teacher internal attributions (creativity, loco-parentis, good classroom management skills and 

networking). What this implies is that teacher internal attributions are vital for teacher 

professional growth. Gurney (2017) in consulted literature points out that teachers with internal 

attributions are willing to help struggling learners and are also prepared to learn.  
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With regard to networking in particular, it emerged from this study that all 16 Physical Sciences 

teachers attributed this to their professional growth. Attributing professional growth to 

networking has been noted in sourced literature (Gupta et al. 2004; Mukeredzi 2009) which 

suggests that most of teacher learning emanates from collaboration and interaction. Such 

internal attributions to pedagogical practices enhance the sharing of teaching approaches and 

materials and these factors may in turn raise the standard of teaching across institutions. This, 

therefore, has implications for educational administrators as it implies that they must cultivate 

the spirit of sharing and provide more opportunities for collaboration at school, cluster and 

district level (Mukeredzi 2016). 

Lessons and Implications for Policy 

Findings from this study show that there was a critical shortage of laboratory material in most 

rural secondary schools. In some schools explored in this study, the laboratory itself was not 

there. The shortage of resources in South African rural schools was also confirmed in consulted 

literature (Makgato and Mji 2006; Du Plessis and Mestry 2019). What this implies is that there 

are imbalances in resource distribution in schools, with rural schools being marginalised. 

Physical Sciences is a practical subject and to ensure that the teaching of this subject does not 

remain at a theoretical level, stakeholders and the DBE South Africa are called upon to ensure 

that laboratory materials and resources are supplied in all schools offering Physical Sciences. 

Findings from this study also revealed that 12 Physical Sciences teachers had content gaps 

(lacked SCK). Lack of SCK among South African teachers has been noted in many studies 

(Bertram et al. 2013; Kaya 2013). In regard to teacher content knowledge gaps, this study 

recommends that DBE considers splitting Physical Sciences into two separate subjects: Physics 

and Chemistry. This implies that the two subjects will be taught by two teachers who have 

adequate SCK in each area, given the centrality of these science subjects in national economic 

development. Findings from this study also show that all 16 Physical Sciences teachers 

attributed their pedagogy to Code Switching (CS).  However, it also emerged that not all terms 

in Physical Sciences can be explained in the learners’ vernacular language: therefore, this study 

recommends that there be an urgent review by the DBE on policy regarding CS when teaching 

science subjects. 
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Implications for Further Research 

To further expand and close the gaps in the current literature, this study offers the following 

suggestions. This study explored 16 Grade 12 Physical Sciences teachers in one district in KZN 

Province of South Africa using a qualitative approach where data was generated through face-

to-face interviews, document reviews and lesson observations and as such the results do not 

give a comprehensive picture of the Physical Sciences teacher attributions to their pedagogical 

practices and how these attributions shape their professional growth. The study, therefore, 

recommends a more comprehensive study with a larger sample of Physical Sciences teachers, 

using quantitative or mixed methods approaches. This would provide a better picture of the 

nature of Physical Sciences teacher attributions and how these shape their professional growth. 

  

Chapter Summary 

As I wind up my research journey of which the purpose was to understand the nature of Grade 

12 Physical Sciences teacher attributions to their pedagogical practices in UMzinyathi 

secondary schools and how these attributions shape their professional growth, I conclude that 

teacher pedagogy is attributed to both internal and external attributions.  

 

From the findings and discussions, I further assert that teacher attributions are the basis for the 

teachers’ classroom and pedagogical choices, decisions and actions. Consequently, teacher 

attributions to teaching and learning have a great impact on pedagogical practice and eventually 

learner learning. However, with regard to teacher growth, internal attributions emerged as the 

main actors in shaping their professional growth through creativity, networking and good 

classroom management skills which dominated the discussions.  

 

The answers that I discussed in this and the preceding chapters illustrated that the main question 

guiding this study was adequately addressed. The value of teacher attributions in pedagogical 

practices was summed up by Teacher 4 Rural in a FFI who said: 

 

You know, I have been teaching Physical Sciences in this school for the 

past eleven years, but as you can see there is no laboratory or science 

kit. The class is very big and some learners did not pass Grade 11 but 

guess what? I have never scored below 50% in NSC examinations. 

Complaining is not the solution. I work with what I have, I improvise 
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and use the resources around me and produce good lesson. To me 

creativity and improvisation are key. 

 

The statement above captures it all, showing that teacher attributions are critical to teacher 

professional practice as they shape their decisions on lesson objectives, material to be used and 

choices on instructional processes which, consequently, shape their professional growth 

leading to teacher change. 

 

The lessons from this study and their implications discussed above, if considered will update 

and contribute to existing literature on teacher attributions to pedagogical practices and 

professional growth. In addition, if considered implications drawn from this study will have 

direct applicability for teacher education programmes in South Africa and further afield.  
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APPENDICES 

 

APPENDIX ONE: DATA GENERATION INSTRUMENTS 

 

Preliminary visit to schools 

Introductions 

1. To school heads and participants 
2. Getting to know the participants’ names, contact numbers  
3. Explaining the purpose of my study and that their participation is voluntary, they can withdraw at any time 

they feel like without any harm. Giving them information letters and consent form for completing. 
 

                                                               INTERVIEW SCHEDULES 

Interview One Questions 
1. Tell me about yourself, your teaching experiences and your school. 
2. Tell me about the things that you enjoy in teaching Physical Sciences. Tell me about those things that you do 
not enjoy in teaching Physical sciences  
3 Tell me about the learners that you teach Physical Sciences.  
4. Talk to me about your teaching of Physical Sciences 
5. Do you find that your teaching is different from others or the same, why do you think so? 
6. Tell me what influences your preparation  
7. Tell me what influences your choice of (a) classroom activities as a Physical Sciences teacher, (b) group work, 
(c) practical experiments, and (d) presentations. Tell me more about this. 
8. Tell me what you think influences the way you teach.   
9. Tell me what influences the way you ask questions. 
10. Tell me how you carry out practical experiments in Physical Sciences? 
11. Tell me how you handle answers given by learners after asking questions.  
12. What influences the way you assist individual learners. The way you mark learners’ work 
13. Tell me what you think influences how you handle students who perform poorly? 
14.  How do you get to know the causes of their poor performance?  How do you address these causes? 
15. Tell me how you create a conducive learning environment in your classroom. 
16. Tell me what influences the way you deal with learners who misbehave 
17. Tell me how you deal with such learners 
18. Do you accept blame for some of the challenges you encounter in your classroom? Explain 
19. What are your views about the performance of learners in the NSC examinations for the past 5 years In 
Physical Sciences? 
20. Is there anything you would like to add? Is there anything you like to ask me? 
 
Interview Two questions 
1 Tell me about a typical working day in your life as a Physical Sciences teacher from morning till you retire to 
bed at night discuss the things   that you do that are related to your work.  
2. Tell me about an exciting day in your school. What about in your classroom? 
3. In what ways does the way you teach influence your growth as a teacher? 
4. In what ways do the teaching strategies affect your growth as a teacher? 
5. In what ways do your classroom activities influence your growth as a teacher? 
6. In what ways does the way you choose classroom activities influence your growth as a Physical Sciences 
teacher? 
7. What are your views about continuing to grow as a Physical Sciences teacher? 
8. In what ways does the type of learners you teach influence your growth? 
9. Tell me what you would need to help you to grow as a Physical Science teacher based in a rural/urban/ township 
Setting. In what ways would that help you? 
10. What do you think should be done to help Physical Sciences teachers to grow professional? 
11. What do you think should be done to help Physical Sciences teachers in their teaching? 
12. Tell me, how you understand your professional growth in your life as a teacher in a secondary school. 
13. Is there anything you would like to add? Is there anything you like to ask me? 
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 DOCUMENT REVIEWS 
The documents relevant for analysis in this study include the teacher’s teaching documentation and departmental 
policies. 
1. Annual teaching plans (ATP) (scheme of work) 
2. CAPS document (policy document) 
3. Students’ work books 
4. Record of marks 
5. Any teaching/ learning material available (text books, study guides)  
 
The focus of the document review analysis was on 
1. teaching methods, - will check the types of teaching methods used (group work, discovery, lecture method  
any other) 
2. learner activities- involves checking what learners do in class during the lesson eg writing notes, class work, 

practical work, presentations 
3. lesson evaluation -observing teacher reflection on the lessons covered highlighting the successes and 

failures of the lesson 
4. assessment- this involves checking the volume and quality of work  
5. frequency of written work- involves checking both formal and informal assessment  
6. marking style -involves checking the way marking is done, allocation of marks and the marks awarded or 

not awarded or universal ticks 
7.  comments on the learner’s written work- checking comments (constructive, informative  comments and 

corrections) 
 
 LESSON OBSERVATION GUIDE 
1. The researcher will observe, and listen to the interactions in the lesson. 
2. He will identify the strategies used by the teacher: 
3. How does the teacher welcome and greet learners? 
4. How does the teacher invite questions? 
5. What kind of questions does the teacher ask? 
6. How do learners respond? 
7. How does the teacher respond to the learners’ responses? 
8. How does the teacher respond to wrong answers? 
9. How do learners ask questions? 
10. How does the teacher respond to learners’ questions?  
11. What language of teaching is used by the teacher? 
12. What body language is displayed by (a) the teacher? (b) Learners?  
13. Do learners show signs of interest/disinterest in the lesson? 
14. How does the teacher handle the lack of interest? 
15. Are there any signs of misbehaviour from the learners? 
16. How does the teacher handle misbehaviour? 
17. What resources/sources does the teacher use? 
18. Does the teacher show enthusiasm in the subject? 
19. What is the learning environment like? 
20. How is the lesson concluded? 
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APPENDIX TWO: DUT ETHICAL CLEARANCE 
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               APPENDIX THREE: GATE KEEPER CLEARANCE - KZN DBE 
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APPENDIX FOUR: GATE KEEPER CLEARANCE LETTER TO HOD KZN DBE                                                               

                                                  

The Head of Department 

KwaZulu-Natal Department of Basic Education 

P. Bag X9136 

Pietermaritzburg 

……………………. 

Dear Sir/ Madam 

RE: REQUEST FOR PERMISSION AND CONSENT TO CONDUCT EDUCATIONAL RESEARCH IN 
YOUR SECONDARY SCHOOLS.  

My name is Christopher Shumba, a student at Durban University of Technology and currently pursuing a PhD - 
Teacher Development Studies. I humbly request permission to conduct an educational study in your schools in 
UMzinyathi district in KwaZulu-Natal Province. The topic of my study is: Physical sciences teacher attributions 
to pedagogical practice and how they influence professional growth in UMzinyathi district secondary schools. 

Further information regarding this study please contact me (0789299093 or email address: 
chrisshumba@classicmail.co.za) for clarity or additional comments during the study and at any time after the 
study is complete or my supervisor: Prof T. G. Mukeredzi, PhD and Dr M. Thamae, PhD. 

Researcher: Christopher Shumba 

Adult, Community and Post-Graduate Education Unit 

Durban University of Technology Indumiso/Midlands Campus 

15 JF Sithole Road, Imbali 3201 

Pietermaritzburg 

KwaZulu-Natal, South Africa 

Cell    0826056401/ 0762995974 

Thank you for your time and consideration in this matter. 

Yours sincerely,  

Christopher Shumba (Cell: 0789299093) 
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APPENDIX FIVE: GATE KEEPER CLEARANCE LETTER TO UMZINYATHI DISTRICT: KZN 

                           

_________________________________________________________________________ 

The District Manager 

UMzinyathi District DBE 

40 Wilson Street 

Private Bag X2001 

Dundee 

3000 

Dear Sir/ Madam 

RE: REQUEST FOR PERMISSION AND CONSENT TO CONDUCT EDUCATIONAL RESEARCH IN 
YOUR SECONDARY SCHOOLS  

My name is Christopher Shumba, a student at Durban University of Technology and currently pursuing a PhD - 
Teacher Development Studies. I humbly request permission to conduct an educational study in your schools in 
UMzinyathi district in KwaZulu-Natal Province. The topic of my study is: Physical sciences teacher attributions 
to pedagogical practice and how they influence professional growth in UMzinyathi district secondary schools. 

Further information regarding this study please contact me (0789299093 or email address: 
chrisshumba@classicmail.co.za) for clarity or additional comments during the study and at any time after the 
study is complete or my supervisors: Prof T. G. Mukeredzi, PhD and Dr M. Thamae, PhD. 

Researcher: Christopher Shumba 

Adult, Community and Post-Graduate Education Unit 

Durban University of Technology Indumiso/Midlands Campus 

15 JF Sithole Road, Imbali 3201 

Pietermaritzburg 

KwaZulu-Natal, South Africa 

Cell   0826056401/ 0762995974  

Thank you for your time and consideration in this matter. 

Yours sincerely, 

Yours sincerely,  

Christopher Shumba (Cell: 0789299093) 
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       APPENDIX SIX: GATE KEEPER CLEARANCE LETTER TO SCHOOL PRINCIPALS 

                                          -
________________________________________________________________________________ 

The Principal  

………………………………………………………………. 

Dear Sir / Madam 

REQUEST FOR PERMISSION AND CONSENT TO RESEARCH ON TEACHERS IN YOUR SCHOOL 

My name is Christopher Shumba, a student at Durban University of Technology and currently pursuing a PhD in 
Teacher Education-Teacher Development Studies. I humbly request permission to conduct an educational study 
at your school. The topic of my study is: Physical sciences teacher attributions to pedagogical practice and how 
they influence professional growth in UMzinyathi district secondary schools. 

I have provided you with a copy of my proposal which includes copies of the data collection tools and consent 
and/ or assent forms to be used in the research process, as well as a copy of the approval letter which I received 
from the Institutional Research Ethics Committee (IREC). You may contact me (0789299093 or email address: 
chrisshumba@classicmail.co.za) for clarity or additional comments during participation and at any time, even 
after the study is complete or my supervisors: Prof T. G. Mukeredzi, PhD and Dr. M. Thamae, PhD. 

Researcher: Christopher Shumba 

Adult, Community and Post-Graduate Education Unit 

Durban University of Technology Indumiso/Midlands Campus 

15 JF Sithole Road, Imbali 3201,  

Pietermaritzburg, KwaZulu-Natal, South Africa 

Cell: 0826056401/ 0762995974    

Thank you for your time and consideration in this matter. 

Yours sincerely,  

Christopher Shumba (Cell: 0789299093) 

To be completed by The School Principal 

I…………………………………………………………. hereby confirm that I understand the contents of this 
document and nature of the research, and I give authority and consent for teachers to participate in this research. 
I understand that participation is voluntary and they are at liberty to withdraw from the study at any stage, 
should they desire. 

_______________________                                                                             _______________________ 

  Signature of School principal     School Stamp & Date 
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APPENDIX SEVEN: LETTER OF INFORMATION 

                                

Letter of Information for the participants 

Title of the research study: Physical sciences teacher attributions to pedagogical practice and how they 
influence professional growth in UMzinyathi district secondary schools. 

 Principal researcher:  Christopher Shumba 

Supervisors: Prof. Tabitha Mukeredzi: PhD; Dr Mamothibe Thamae: PhD 

Brief introduction and purpose of the study: 

The purpose of the study is to understand Physical Sciences teacher attributions to their pedagogical practices in 
secondary schools and how that influences their professional growth. The study hopes to come up with 
recommendations to The Department of Basic Education (DBE) for relevant on-going Physical Sciences teacher 
professional development programmes.  

You have been chosen because you are a qualified Physical Sciences teacher in a secondary school, and you are 
teaching in a township school/ urban school/ rural school in UMzinyathi district. 

Outline of the procedure 

Your participation will take the form of two face-to-face interviews which will take place on alternate months and 
they will last between 45 minutes to one hour. I will also request to look at the teaching documents before we 
commence interviews and before the last interview. I will also request to observe your lessons. All these processes 
will be done at your school. Your participation is voluntary and if you decide to take part you will still be free to 
withdraw at any time without giving a reason. Withdrawal from participating in the study will not have any 
negative consequences for anyone deciding to do so. I will audio record the discussions with your   permission 
and will also write down some notes. The interviews will follow document reviews on the same day and lesson 
observations will be done on separate days before the last interview. The study will take place between March 
2018 and June 2018. 

Follow up interviews may be carried out in order to verify information provided during interviews 

Risks or discomforts to the participants 

You will not experience any risks or discomforts since interviews will be audio recorded only when permission 
is granted by you. 

Benefits (to the participant and the researcher) 

This study will provide a platform for you as Physical Sciences teachers to be heard with regards to your 
attributions related to pedagogies and how they influence your professional growth. The Department of Basic 
Education may use this information to come up with relevant training programmes for teacher professional 
development which may benefit all Physical Science teachers and other stakeholders in the teaching profession. 
The findings of this research will be made available to the DBE and to yourself should you wish to read them.  

As a researcher I will use the information generated from this study to publish articles for the benefit of all 
stakeholders concerned. 
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Reasons why participants may be withdrawn from the study 

You may choose to withdraw from the study at any time without any harm. 

Remuneration 

Since the interviews may last for an hour, I will provide you with refreshments each time we meet. 

Costs of the study 

You are not expected to cover any costs towards the study. 

 Confidentiality 

All data will be kept with the highest degree of confidentiality. I will not include your name or the name of your 
school. This will be done so that nobody can recognise you from the information that you will provide. I will 
use pseudo names when presenting the findings and information will be kept confidentially. All interviews will 
be done at your school in your office/ storeroom/ laboratory or any private room. I will make sure that 
information generated will be solely for the research. 

 Research-related injury 

There will be no research related injury to yourself as a result of the study.  

 Persons to contact in the event of any problems or queries 

Supervisor: Prof Tabitha Mukeredzi, PhD  

TabithaM@dut.ac.za     Cell: 0826056401/ 0762995974 

 Dr. M. Thamae, PhD 

 mamothibet@dut.ac.za      Cell: 0837462049 

The persons to contact in the event of any problems or queries- Research ethics administrator on 031 373 2375. 
Complaints can be reported to:  Acting Director: Research and Postgraduate Support Prof C E Napier: Contact 
number 031 373 2577. 
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APPENDIX EIGHT: LETTER TO PARTICIPANT 

 

_________________________________________________________________________________________ 

Dear Participant, 

My name is Christopher Shumba, a student at Durban University of Technology and currently pursuing PhD in 
Teacher Education - Teacher Development Studies. I humbly request you to participate in my study entitled: 
Physical sciences teacher attributions to pedagogical practice and how they influence professional growth 
in UMzinyathi district secondary schools. 

The purpose of the study is to understand Physical Sciences teacher attributions to their pedagogical practices in 
secondary schools and how that influences their professional growth. 

I have attached an Information Letter which explains all the research procedures. You may contact me 
(0789299093 or email address: chrisshumba@classicmail.co.za) for clarity or additional comments during the 
study and at any time after the study is complete or my supervisors: Prof. T. G. Mukeredzi, PhD and Dr M. 
Thamae, PhD. 

Researcher: Christopher Shumba 

Adult, Community and Post-Graduate Education Unit 

Durban University of Technology Indumiso/Midlands Campus 

15 JF Sithole Road, Imbali 3201,  

Pietermaritzburg, KwaZulu-Natal, South Africa 

Cell: 0826056401/ 0762995974    

Thank you for your time and consideration in this matter. 

Yours sincerely,  

Christopher Shumba (Cell: 0789299093) 

 

To be completed by participants 

I…………………………………………………………………. hereby confirm that I understand the contents of 
this document and nature of the research, and I give my authority and consent to participate in this research. I 
understand that participation is voluntary and I am at liberty to withdraw from the study at any stage, should I 
desire. 

_______________________                                                     _____________________ 

Signature of participant     Date 
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APPENDIX NINE: CONSENT FORM 

                                                                                                                                    

Statement of Agreement to participate in the Research study 

•I hereby confirm that I have been informed by the researcher, about the nature, conduct, benefits and risks of 
this study-Research Ethics Clearance Number: REC 8/18 

•I have also received, read and understood the above written information (Participant Letter of Information) 
regarding the study. 

•I am aware that the results of the study, including personal details regarding my sex, age, date of birth, initials 
and diagnosis will be anonymously processed into a study report. 

•In view of the requirements of research, I agree that the data collected during this study can be processed in a 
computerized system by the researcher. 

•I may at any stage, without prejudice, withdraw my consent and participation in this study. 

•I have had sufficient opportunity to ask questions (of my own free will) and declare myself prepared to 
participate in the study. 

•I understand that significant new findings developed during the course of this research which may relate to my 
participation will be made available to me. 

•I have agreed to have the interview tape recorded. 

•I have agreed to the use of pseudonym. 

……………………                   ……./…./2018                 …………….                     ……………… 

Name of Participant                   Date                                    Time                                   Signature 

I Christopher Shumba herewith confirm that the above participant has been fully informed about the nature, 
conduct and risks of the above study. 

 

Christopher Shumba                       ….. / ….  /2018                          

Full name of researcher         Date                                        Signature 

   

……………………                      ……/…./2018   …………………. 

Full name of witness                      Date                                    Signature 
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APPENDIX TEN: The nature of Physical Sciences teacher attributions to pedagogical Practices 

KEY: With reference to Appendix Five, a tick (√) represents more than three comments which the teacher made 
during the interview on a specific theme/code. The tick (√) further represents that the teachers attributed their 
pedagogical practices to that aspect, while a blank indicates that they were silent about it. The silence implies that 
the participants did not attribute their pedagogical practices to the aspect. 

Table 5.2: Number of time participants’ comments suggested the nature of Physical Sciences teacher attributions 
to their pedagogy. 

 
 

Participant 
(N=16) 

Classroom Practice Attributions 
Related to 
Resources  

Attributions Related 
to Learner Factors 

Attributions 
Related to 
Teacher 
Competence 

Le
ss
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Pr
ep
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n 

Le
ss

on
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el
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er

y 
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om
 

M
an

ag
em

en
t 

  Te
ac

hi
ng

 &
 

Le
ar

ni
ng

 
R

es
ou

rc
es

 
 Le

ar
ne

r 
Fa

m
ily

 
B
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d 

A
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to

w
ar
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 th

e 
su
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ec

t 
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ec
t 

C
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nt

 
K
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w
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Teacher 1 Rural √ √ √ √  √ √ 
Teacher 2 Rural √ √ √ √ √ √ √ 
Teacher 3 Rural √ √ √ √ √ √ √ 
Teacher 4 Rural √ √ √ √ √ √ √ 
Teacher 5 Rural √ √ √ √  √ √ 
Teacher 6 Rural √ √ √ √ √  √ 
Teacher 7 Rural √ √ √ √ √ √ √ 
Teacher 8 Rural √ √ √ √ √ √ √ 
Teacher 1 Urban  √ √ √   √ √ 
Teacher 2 Urban √ √ √   √  
Teacher 3 Urban √ √ √     
Teacher 4 Urban √ √ √    √ 
Teacher 1Township √ √ √ √  √ √ 
Teacher 2Township √ √ √ √ √   
Teacher 3Township √ √ √   √ √ 
Teacher 4 Township √ √ √ √ √   

Total number of 
teachers 

16 16 16 11 8 11 12 

Key: Codes (Teacher 1 to 8) were used for confidentiality. 
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APPENDIX ELEVEN: Influence of teacher attributions on professional growth  

KEY: With reference to Appendix Six, a tick (√) represents at least two comments which the teacher made during 
the interview on a specific theme/code. The tick (√) further represents that the teachers showed professional 
growth through that aspect, while a blank indicates that they were silent about it. Blank spaces further indicate 
that the responses did not suggest professional growth). 

Table 6.1: Number of time participants’ comments suggested professional growth 

 
Participants 
   (N=16) 

Professional Growth Through 
Improvisation 

Professional Growth Through 
Handling Learner Diversity 

Professional Growth 
Through 
Networking 

Improvisation 
in Laboratory  
Work 
 

Innovation 
 

Code 
Switching 

Handling 
Progressed 
Learners 

Networking with 
other Educators 

Teacher 1 Rural √ √ √ √ √ 
Teacher 2 Rural √ √ √ √ √ 
Teacher 3 Rural √ √ √ √ √ 
Teacher 4 Rural √ √ √ √ √ 
Teacher 5 Rural √ √ √ √ √ 
Teacher 6 Rural √ √ √ √ √ 
Teacher 7 Rural √ √ √ √ √ 
Teacher 8 Rural √ √ √ √ √ 
Teacher 1 Urban    √ √ √ 
Teacher 2 Urban   √  √ 
Teacher 3 Urban √ √ √ √ √ 
Teacher 4 Urban √ √ √  √ 
Teacher 1Township √ √ √ √ √ 
Teacher 2Township √ √ √ √ √ 
Teacher 3Township √  √ √ √ 
Teacher 4Township √ √ √  √ 
Total number of 
teachers 

14 13 16 13 16 

Key: Codes (Teacher 1 to 8) were used to ensure confidentiality. 

 

 

 

 

 


	ABSTRACT
	Science subjects are critical for any country’s economy and South Africa is no exception.  The MeerKAT radio station in the Northern Cape, Southern Africa Large Telescope in Sutherland, Northern Cape (largest optical telescope in the Southern hemisphe...
	DEDICATION
	ACKNOWLEDGEMENTS
	ACRONYMS AND ABBREVIATIONS
	TABLE OF CONTENTS
	LIST OF TABLES
	CHAPTER FIVE
	DATA PRESENTATION AND ANALYSIS:
	The Nature of Physical Sciences Teacher Attributions to their Pedagogical Practices in Secondary Schools
	Table 5.2 above illustrates the number of responses for each theme and sub-theme. Classroom practice was the common theme across all 16 participants as their attributions linked to it. Attributions related to teacher factors were recorded by 12 partic...
	Classroom Practice
	Lesson Preparation and Planning
	Lesson Delivery
	Teaching Strategies
	Learner Activities


	Classroom Management
	Teaching and Learning Material Resources

	Teacher Attributions to Pedagogical Practices Related to Learners
	Learner Family Background
	Attitude Towards Physical Sciences

	Attributions Related to Teacher Competence
	Lessons and Implications Based on the Study
	From this study, three implications were drawn: for teacher attributions and professional growth, for policy and for research.
	Lessons and Implications for Teacher Attributions and Professional Growth
	Findings from this study show that teacher attributions influenced classroom practice. Thus, teacher attributions to teaching and learning have a great impact on pedagogical practice (Borg 2003; Guskey 2009). The same sources further point out that no...
	With regard to networking in particular, it emerged from this study that all 16 Physical Sciences teachers attributed this to their professional growth. Attributing professional growth to networking has been noted in sourced literature (Gupta et al. 2...
	Lessons and Implications for Policy
	Findings from this study show that there was a critical shortage of laboratory material in most rural secondary schools. In some schools explored in this study, the laboratory itself was not there. The shortage of resources in South African rural scho...
	Implications for Further Research




