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ABSTRACT 

The aim of the study was to establish the possible causes of poor Grade 12 results in 

physical science in South Africa and to apply a total quality management (TQM) approach 

to suggest a solution. The literature study indicates that resources, preparation or subject 

knowledge, commitment and support affect the quality of performance. 

The research was done in one school district (cluster). Following the literature study a 

questionnaire was distributed to 150 science teachers from 31 schools and the response 

rate was 73% (113 responses). The questionnaire tested the respondents’ perception on 

the availability of resources and the support received by them, the support given to 

learners and their level of preparation and subject knowledge. From this, as well as from 

the biographical information from the questionnaire, certain conclusions were made about 

the reasons for poor performance of learners in science examinations. 

It could be concluded from the analysis of the results that limited support to teachers and 

support to learners are important factors contributing to a poor Grade 12 pass rate. The 

pass rate also correlates positively with experience levels of teachers. Although 39% of 

teachers are unqualified or under-qualified, no significant correlation could be found 

between pass rate and level of qualification. Analysis of the effect of commitment on pass 

rate was inconclusive. 

 

Key terms: South Africa, Pass rate, Matric Examination, Physical Science, Natural 

Science, Total Quality Management, TQM, resources, support, commitment, 

under-qualified, Grade 12, learners, teachers, primary school, secondary 

school, achievement, quality, preparedness, subject knowledge, improved, 

performance, learning facilitator. 
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CHAPTER 1. NATURE AND SCOPE OF THE STUDY 

 

1.1 INTRODUCTION 

South Africa is under huge pressure to perform in the international economic and 

political arena. The global economic crisis of 2008 had a profound effect on the South 

African economy, and the country needs to cope with the resources that it has. This 

includes human resources. On the latest World Competitiveness Report (2010:253) 

South Africa is rated 58th out of 58 on “Brain drain”, 58th on “Skilled labour” and 58th on 

“Qualified engineers”. On “Science in schools” South Africa is declining for the second 

year in a row. However, during 2009 only 20% of school leavers could enter for a 

Bachelors course at university, and a further 24% could enter for a diploma. The 2009 

National pass rate for Mathematics was only 46%, with a mere 37% pass rate for 

Physical Science. This indicates that there is a quality problem in South African schools 

(SM&L, 2010:2). 

 

1.2 BACKGROUND TO THE STUDY 

The matriculation results in South Africa between 1994 and 2009 show appallingly low 

pass rates. Since 2003 the pass rate has been steadily declining and the percentage of 

learners that pass with matriculation exemption has never exceeded 20%. This 

indicates that there is a serious quality problem in school education. This study aims to 

investigate this problem.  
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FIGURE 1.1:  MATRIC PASS RATES 1994-2009   

 

(Source:  Umalusi, 2010) 

 

1.3 PROBLEM STATEMENT 

Low matriculation pass rates indicate that there is a quality problem in South African 

schools. The results are even more shocking when mathematics and physical science 

pass rates are analysed. The following graphs compare the mathematics and physical 

science results for the period 2008 and 2009. The reason that previous years were 

excluded from the analysis is that a new syllabus was introduced in 2008.  
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FIGURE 1.2:  MATHEMATICS PERFORMANCE RATES 2008-2009 

 

 (Source:  Umalusi, 2010) 

Figure 1.2 shows that more than 50% of learners fail mathematics and only 11% 

achieved more than 60% in 2009, while only 18% achieved above 50% for 

mathematics. Figure 1.3 shows an even more alarming picture: In 2009 a total of 63% 

of learners failed physical science and only 10% achieved above 50% of which only 5% 

achieved above 60%. 

Since these two subjects are especially built on knowledge and skills acquired in the 

lower Grades of school, it indicates that the problem might not only exist in the final 

Grade (Grade 12, or “Matric”), but that the real problem already stems from lower 

Grades.  
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FIGURE 1.4:  PHYSICAL SCIENCE PERFORMANCE RATES 2008-2009 

 

(Source:  Umalusi, 2010) 

 

Schools perform at different levels. The main concern is schools that are not able on 

their own to manage the learning and teaching process of pupils. These schools are 

those classified as under-performing, hence what support role does the facilitation 

section (curriculum section) give in terms of quality of service rendered to these schools 

to improve the situation. Do educators know what is expected from them in terms of 

negotiable and non negotiable content knowledge at the beginning of the year? Do they 

know what to do? What anticipated challenges are foreseen and can be eliminated or 

minimised? How do other countries manage the curriculum/facilitation section in the 

education? All these questions hopefully will shed some light on the current practices 

versus what should be done and how it ought to be done.  

Amongst other challenges faced by township schools, unqualified/under-qualified 

educators are one of the factors which is critical to address performance levels faced by 

public schools. The programme of re-skilling and upgrading of qualifications was 

introduced by the Department of Education in 2000. However, it seems to be regarded 

as a failure because recent studies indicate that educators are more qualified than 

before whilst the learners are worse off (Louw et al., 2008:49). 
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This study is intended to investigate whether a total quality management approach, 

where the quality of teaching is monitored and managed throughout the school career, 

could not suggest a solution to the low pass rates in South Africa. 

 

1.4 ANALYSIS OF THE PROBLEM 

The quality of service that is rendered by most public schools is of concern to all South 

Africans. Parents and sometimes educators who can afford to pay for private school 

education choose this route to educate family members. The main concern for parents 

with public schools is the quality of education that learners receive, confirmed by Sagor 

and Barnett (1994:ix): “The notion is that public schools are associated with sub-

standard quality of education, lack of dedication or and commitment and lack of 

grooming of learners.” All that caring parents strive for is better education and a brighter 

future for children.  

Marketing principles show the relation between associations of low price with poor or 

sub standard quality which in the education context would translate to sub-standard or 

poor quality. Presently, public schools are associated with sub-standard quality of 

education. This is not necessarily a true portrayal of public schools as the article in the 

2009 Sunday Times refers to the top 100 schools in South Africa, which are public 

schools. The Sunday Times revived the Top 100 Schools survey to give readers the 

information necessary to make “the single most important decision parents will make – 

where to educate their children,” said Sunday Times editor Mondli Makhaya (Sunday 

Times, 2009:2). In addition, the survey confirmed that former model C schools are still 

top performers, with 94% of them making the list out of roughly 6 000 high schools. With 

the exception of Mbilwi Secondary and two other rural Limpopo schools – Harry 

Oppenheimer and Dendron Secondary – township schools did not feature in the top 100 

list. Two other schools in the top 100 which were not former model C schools were 

Metropolitan Raucall in Johannesburg – also the country’s top maths school – and the 

Cape Academy of Mathematics, Science and technology in Cape Town (Sunday Times, 

2009:1). 

The similarities between the South African parental (community) view of schools and 

those in the United States of America are indicated in this example: “Most observers 

and critics both inside and outside the education system seem to agree that the 
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performance of America’s schools is nowhere near the level it ought to be. Although this 

critical appraisal is often a source of defensiveness, it need not be. The educational 

system is only one of numerous modern institutions that have not kept up with 

consumer demands. The corporate sector, both the producers of products and 

providers of services, as well as their counterparts in government and public sector 

have in recent years been called to face the fact that their customers are the only 

meaningful assessors of quality. Furthermore, and with considerable pain, they have 

come to realize that consumers express satisfaction or dissatisfaction with their feet and 

their votes” (Sagor & Barnett, 1994:ix). Furthermore, Sagor and Barnett relate the 

education system to business whereby when the business does not keep up with 

consumer demands it perishes or loses clients to competitors. Similarly, competition for 

public schools is former model C schools which are fee paying as well as private 

schools. It is in this context that the study attempts to highlight some of the challenges 

that public education has to address so that all public schools/township schools can be 

performing optimally for parents keep children in local or nearby schools. 

 

1.5 HYPOTHESIS 

Insufficient resources, minimal commitment and unfocused support to teachers are the 

main contributing factors towards the low pass rate in Grade 12, especially physical 

science.  

 

1.6 RESEARCH OBJECTIVES 

1.6.1 Primary objective 

To suggest a solution that could help improve pass rates of Grade 12 learners in South 

Africa, especially in physical science. 

1.6.2 Secondary objectives 

• To establish the real issues behind quality problems in schools through a 

literature study.  
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• To establish whether the level of subject knowledge is the main contributing 

factor to poor science results. 

• To suggest possible ways to improve the pass rate of learners in their final Grade 

12 Physical Science examination. 

As mentioned by Glatthorn (1994:49) too often district leaders assume their task is 

complete once the curriculum guide has been distributed. The results of such short-

sighted attitude are predictable: the new guide is not used. Three important processes 

are necessary for districts to avoid this problem: aligning the curriculum, producing 

supporting materials and monitoring the curriculum. Since a holistic view of quality 

management (QM) is adopted it then makes sense to monitor and provide support 

where necessary. The Outcomes-based (OBE) principles are also applicable that not all 

learners learn at the same pace, which then will accommodate those schools/teachers 

that are self driven who might not require any support and those still struggling to apply 

the minimum curriculum requirements. It is at this point that the education system lacks 

support mechanisms.  

  

1.7 DEFINITION OF CONCEPTS 

• Total quality management (TQM): In its simplest form, TQM is the philosophy 

that quality does not result from final inspection, but from gradual reduction of 

errors and from focusing on product and process quality during every step of the 

business process (Stevenson, 2010:429). 

• Outcomes-based education (OBE): A system of education where everything 

that is taught has a specific purpose. The curriculum and all assessment are 

developed around these desired outcomes (Cape Gateway, 2010). 

••  Integrated Quality Management System (IQMS): According to the IQMS 

training manual issued by the Department of Education (DoE), the IQMS is an 

integrated quality management system of the South African Department of 

Education that consists of three programs, which are aimed at enhancing and 

monitoring performance of the education system. These are developmental 

appraisal, performance measurement and whole school evaluation. The purpose 

of Developmental Appraisal (DA) is to appraise individual educators in a 
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transparent manner with a view to determining areas of strength and weakness, 

and to draw up programmes for individual development. The purpose of 

Performance Measurement (PM) is to evaluate individual teachers for salary 

progression, Grade progression, affirmation of appointments and rewards and 

incentives. The purpose of Whole School Evaluation (WSE) is to evaluate the 

overall effectiveness of a school as well as the quality of teaching and learning.  

These three programmes are implemented in an integrated way in order to 

ensure optimal effectiveness and co-ordination of the various programmes 

(IQMS Manual, 2010).  

• Poor performance (under-performance) in a school will be defined as not 

producing learners that are at the same level as their peers in terms of general 

knowledge of subject / learning area content. Learners do not understand and or 

know basic principles and laws applicable for how concepts/events take place in 

nature and are not able to meet the minimum expected level of proficiency 

academically. A school is considered under-performing if and when the Grade 12 

pass rate is less than 60% in the Free State Education Department. The problem 

encountered with this definition is that it considers only the Grade 12 results and 

not the performance between Grade 1 and Grade 11. TQM principles require that 

the system be efficient within itself to be able to function optimally which means 

Grade 1 to Grade 11 performance thus becomes critical in understanding 

performance in Grade 12.  

• Other terms encountered: The term, Quality Management (QM), although in 

the moulding for more than 50 years, is an important process– a way of thinking 

and acting. It is a process both conceptually and practically. It provides the “glue” 

for substantial and continuous improvement. Quality management – continuous 

improvement, client satisfaction, positive return on investment, doing it right the 

first time and every time – should be intentions of any organisation that resolves 

to make a contribution. It is common throughout the study to use the following 

terms interchangeably; TQM, continuous improvement (CI) and quality 

management (QM), whilst each has its champions and detractors. Thus each 

time QM is used it includes CI and the intention to move to achieve total success 

as an integral part of that concept and the process (Kaufman & Zahn, 1993:5). 

The term TQM is best suitable and will be applied throughout the discussions 

that follow. 
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1.8 RESEARCH DESIGN AND METHODS 

1.8.1 Population and study sample 

Although the problem being investigated is a national problem, the study population was 

taken from 31 government schools from one district municipality, Motheo in the Free 

State province in South Africa. A questionnaire was issued to all teachers teaching 

physical science in Grades 10 to 12 or natural science in Grades up to Grade 9. A 

stratified sampling method was used, where schools were specifically selected to 

represent townships and affluent areas. The mixture of schools was selected to include 

learners and teachers from all population groups in the area and to include schools 

where the pass rate in the 2009 physical science final examination for Grade 12 

learners ranged from 0% to 100%. The responses were statistically analysed using 

SPSS and Excel. All respondents were consenting adults and anonymity was 

guaranteed. 

 

1.8.2 Time frames 

The empirical research took place during the period August – October 2010. The study 

will concentrate on aspects that the DoE can concentrate on to address and eliminate 

poor performance at public schools. If education is equated to business, a concept of 

TQM which explains that the business is at all levels able to check itself to minimise 

defects before they reach a client. As Bonstingl (1992:13) says: “Deming emphasized 

the importance of eliminating production errors before they occur because defects 

require reworking, or scrapping, and are costly and wasteful. End-of-line inspection is 

also costly and wasteful because the inspectors add no value to the goods produced. In 

fact, Deming told his Japanese audiences that the inspector’s presence often suggests 

to the line workers that their mistakes will be caught down the line so they need not pay 

close attention to the quality of their work.” Thus, this principle translates to Education 

putting measures in place within the system that each educator will be able to measure 

his/her own performance. This requires taking ownership and accountability for the 

learners that we as a system produce. The concept of TQM recognises that each 

individual employee is important to the success of the organisation/system/company 
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and has a particular role to play. This means that employees have the necessary skills 

to produce what is expected of them and understand the consequences of poor 

performance to the team, organisation and client. It has to be noted that, should the 

recommendations of the study be implemented immediately, implementation would be a 

long-term project and would be phased in over at least six years. Understanding 

resistance to change will be handy in dealing with challenges that might need to be 

addressed during implementation. 
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CHAPTER 2. LITERATURE REVIEW ON TOTAL QUALITY 

MANAGEMENT IN EDUCATION 

 

2.1 INTRODUCTION: A BRIEF HISTORY OF TOTAL QUALITY 

MANAGEMENT 

In the history of quality management, W. Edward Deming, Joseph M. Juran and Philip 

B. Crosby are regarded as some of the pioneers that shaped current thinking and 

practices in quality management (Stevenson, 2010:409). Deming was a statistics 

professor in New York during the 1940s when he was asked to assist with rebuilding the 

Japanese economy. He went to Japan after World War II to assist in improving quality 

and productivity. Although he was an American his work and contribution was not 

acknowledged in the United States until after 30 years working with the Japanese. He 

stated 14 points that he believed were imperative for any organisation to achieve 

quality. Deming’s 14 points (Swink et al., 2011:162) are:  

1. Create a vision and demonstrate commitment 

2. Learn the new philosophy 

3. Understand inspection 

4. Stop making decisions purely on the basis of costs 

5. Improve constantly and forever 

6. Institute training 

7. Institute leadership 

8. Drive out fear 

9. Optimise the efforts of teams 

10. Eliminate exhortations 

11. Eliminate numerical quotas and management by objective (MBO) 

12. Remove barriers to pride in workmanship 

13. Encourage education and self improvement 

14. Take action  

 

Even though management styles are different in our time Deming’s 14 points provide 

managers with valuable insight into management of quality. 
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Juran was credited around 1951 as one of the first to measure the cost of quality by 

demonstrating the potential for increased profits that would result if the cost of poor 

quality could be reduced. He put less emphasis on statistical analysis than Deming. 

Juran defined quality as “fitness for use” and was of the opinion that quality can be 

improved by working within the system familiar to managers (Raturi & Evans, 

2005:171). In the 60s Crosby developed the concept of zero defects and popularised 

the phrase “Do it right the first time”, as the costs for poor quality were much greater 

than traditionally defined. Some of his key points are the following: 

• Top management must demonstrate its commitment to quality and its willingness 

to give support to achieve good quality; 

• Management must be persistent in efforts to achieve good quality; 

• Management must spell out clearly what it wants in terms of quality and what 

workers must do to achieve that; 

• Make it (or do it) right the first time. 

 

Barnes (2008:278) and Les Galloway et al. (2004:330) define quality to include three 

aspects namely: satisfying the customer as a central role whilst meeting customer 

requirements as well as understanding customer requirements. On the other hand, 

Stevenson (2010:408) and Kruger et al. (2006:170) define quality much simpler, 

including all Barnes’ aspects as the ability of a product or service to consistently meet or 

exceed customer expectations. Until the 70s there was a shift from quality assurance 

which meant moving from finding and correcting defective products before they reached 

the market to a strategic approach which rather focuses on preventing mistakes from 

occurring. The concept of preventing mistakes from occurring forms the centre of the 

present study in which the researcher suggests a possible solution for the present level 

of school matriculation results. Furthermore, Stevenson (2010:409) explains that 

achieving high quality goods and services depend on commitment and involvement of 

everyone in the entire value chain. The commitment analogy will be elaborated in the 

empirical study as educator commitment is considered one of the factors that affect 

learner performance. 

The establishment of the ISO quality system during the latter part of the 20th century by 

the International Standards Organisation had a major effect on the acceptance of quality 

principles by businesses. During the first ten years of the 21st century Six Sigma has 
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gained popularity as the most common total quality management system. Evans and 

Collier (2007:649) define Six Sigma as a business improvement approach that seeks to 

find and eliminate causes of defects and errors in manufacturing and service processes 

by focusing on outputs that are critical to customers and result in a clear financial return 

for the organisation. Six Sigma is a business process for improving quality, reducing 

costs and increasing customer satisfaction (Stevenson, 2010:429). The Six Sigma 

concept revolves around a five-step process to eliminate non-conformances to within a 

range of three standard deviations to either side of the required specification. The five 

steps are: define, measure, analyse, improve and control (DMAIC).  

 

2.2 WHAT IS TOTAL QUALITY MANAGEMENT? 

TQM is a philosophy for quality improvement based on principles of elimination of 

waste, continuous improvement and the involvement of employees (Barnes, 2008:299). 

TQM is used to describe a variety of different initiatives in organisations. The key word 

in TQM is management. Quality performance does not occur by happen, chance or 

accident, it occurs because it is designed into the way the organisation works and 

permeates all aspects of the organisation. The essence of TQM is leadership and 

leadership in the TQM context is visionary, in that it embraces empowerment, 

performance and strategy (Murgatroyd & Morgan, 1993:59). TQM principles are 

applicable to public as well as private organisations to ensure success and links 

operational management issues of customer-supplier relationship that ensures 

profitability while improving performance. In its simplest form, TQM is therefore the 

philosophy that quality does not result from final inspection, but from gradual reduction 

of errors and from focusing on product and process quality during every step of the 

business process. 

 

2.3 QUALITY MANAGEMENT IN EDUCATION 

In the context of this study, the philosophy of quality improvement based on principles of 

elimination of waste would refer to quality of improvement in each Grade to improve the 

quality of Grade 12 results produced by the system; continuous involvement and 

involvement of employees relates to the learning area/subject facilitators, school 
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management teams at school level and the involvement of the teachers to directly 

improve results.  

Deming’s method is based on leadership through understanding, continuous 

improvement through personal growth and education, constancy of purpose and 

elimination of barriers to self-fulfilment. In the TQM process, practices such as judging 

and ranking employees are stopped. TQM seeks to restore intrinsic motivation, self-

esteem, dignity, cooperation, curiosity, and joy in learning. This is what schools and 

learning should be about for both students and teachers. For most part, problems aren’t 

with individuals, rather with systems; and often people do not notice the systems, 

(Schenkat, 1993:5). This view of TQM can be an ideal teacher in the education system, 

the product (learner) produced by the system (education) would not be questionable as 

presently is. When educators’ commitment levels are high, then there would be a high 

level of preparedness in terms of subject knowledge and alternative means through 

improvisation would be made if and when resources lack or are insufficient. When 

effective and efficient educator support is equitably given in the GET and FET bands by 

the facilitation section in the district as well as through internal support structures of the 

school or mentorship, learner support by teachers would increase as it is dependent on 

the level of educator support initially received. 

Schools are regarded as organisations of people grouped together in an orderly, 

hierarchic structure of authority in order to attain the common objective of educative 

teaching (Van der Westhuizen, 2002:113). Six Sigma and ISO 9000 are amongst the 

latest means businesses and large and small organisations use to maintain quality, but 

since both these systems are rather complicated and expensive, neither is currently 

applied in the education system. ISO 9000 and Six Sigma are therefore excluded from 

the present study. 

 

Quality in education refers to the producer (school), establishing a system (curriculum, 

timetable, organisational structure, culture) which is capable of fulfilling the 

requirements of the customer (pupils, parents, employers, higher education institutions, 

nation). In addition, Mukhopadhyay (2006:32) explains quality in education as 

determined by the kinds of humans it produces, but not restricted to the “supplier 

specifications” and even apparent “customer satisfaction”, but in terms of employability. 
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He adds that quality in education includes processes that nurture the seeds of inner 

development.  

Outcome-based education (OBE), “Mastery Learning”, and “Accelerated Schools” all 

share a new optimism regarding the improvability of students and workers and of 

processes that affect them and the quality of their work both in and beyond the 

classroom. Deming’s view of the world is radical in that there must be cooperation 

between essential elements within and amongst all groups, all organisations – within all 

“systems” (Schmoker & Wilson, 1993:5). What is of significance and common to note is 

the similarities between what the United States experienced earlier than South Africa 

with the changes in the education system. After 1994, there was an overhaul in the 

education system with the introduction of Curriculum 2005 (C2005) as an interim for 

OBE. These were hectic changes that were suddenly implemented whilst the system 

(specifically the level of training for teachers) was not ready. 

According to the IQMS manual, the purpose is clearly defined (IQMS, 2010):  

• To identify specific needs of educators, schools and district offices for support 

and development; 

• To provide support for continued growth; 

• To promote accountability; and 

• To monitor an institution’s overall effectiveness.   

 

The challenge encountered by DoE is in the implementation and monitoring of this 

process. The observation is that well performing schools have internal measures of 

managing this process. Visits to classes are conducted by the SMT or principal 

periodically and effective teaching and learning occurs. These schools will have some 

form of professional development either through study groups or senior teachers and or 

heads of department (HOD) that act as mentors to other educators. As part of the 

school planning there would be formal meetings to discuss matters in each 

subject/learning area with minutes that indicate the matters discussed. In addition to 

these meetings, the HOD will informally meet educators at least once per week after 

school to address any challenges encountered or progress made. Schools where these 

practices occur seem to be achieving Grade 12 results that are commendable as there 

is an alignment between implementation and internal monitoring for the IQMS system. 

Needless to say, those schools with poor results do the opposite, hence the pre-
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scientific observation that the system of IQMS is failing. The current status in the Free 

State Education is that the Quality Assurance directorate has three sub-components 

namely: WSE, Systemic Evaluation (SE) and Quids up. 

Whole school evaluation’s (WSE) purpose is to evaluate the overall effectiveness of a 

school and quality of learning and teaching; this structure does not have the capacity to 

monitor all schools in a district, let alone the province. Districts on the other hand, lack 

proper structured mechanisms and plans in supporting already evaluated schools. WSE 

provides a report to the district as well as to the school on findings which include 

recommendations. The report becomes like any other paper trail in the organisation and 

is shelved with very minimal action undertaken by the district to address indicated 

challenges.  

Motala (2001:75) states that the achievement of quality thus far has been pursued 

through the establishment of regulatory frameworks and legislation. The assumption 

has been that the policy vision will translate into and affect school practice as it 

percolates to the provincial and district layers. However, the “quality chain” from national 

through provincial to district and school level is not in place as yet. This continues to 

reflect the tension between good national frameworks and poor local implementation. 

Already a gap exists in the system as schools begin to not care unless the principal 

(leader) provides the necessary leadership. This gap can vary from providing resources 

to the school or provide necessary support to ensure quality teaching and learning takes 

place.  

SE on the other hand is responsible to evaluate the level of competency the exit Grades 

within the education namely Grades 3 and 6 operate at. Results from the SE report 

2008 and 2009 show a poor level of achievement for learners in Grades 3 and 6 in 

home language and mathematics.  

 

2.4 ISSUES AFFECTING PASS RATES 

Different researchers have studied quality in the South African education system from 

different angles. A few golden threads do however run through most of the studies. 

Motala (2001:74) indicates that the main issues responsible for the lack of quality in 

schooling can be reduced to limited resources, lack of commitment, and insufficient 
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support. She strongly advocates “concrete interventions for quality improvement at 

school level” and stress the importance of school districts in managing quality. A sense 

of accountability is what distinguishes performing schools from non-performing schools 

and the teacher as a resource is critical in achieving quality education. 

 

2.4.1 Resources and pass rate 

Macdonald (1999:835) provided some background for this study with regard to the fact 

that during the 1990s the pendulum has swung towards a global shortage of qualified 

teachers particularly within the areas of Science, Mathematics, and Languages. A 

decade later, Chaudhary (2009:98) did an experiment where he increased spending in 

certain experimental Grade 4 and Grade 7 classes in the USA and measured the 

mathematics performance and satisfaction of the classes versus a control group. He 

found a strong positive correlation between level of spending and mathematics 

performance, which also points towards a link between resources and results.  

Motala (2001:65) further quotes from Crouch and Mabogoane (1997) that a key 

question continues to be posed: “Given similar resources and conditions, why do some 

schools do better than others?” Innovative research within the South African context is 

beginning to create a more encompassing approach to quality, redress and equity by 

attempting to link poverty indicators, level of school resources and school outcomes. 

Yamauchi (2010) and Lam et al. (2010) refer to the availability of resources when 

comparing quality in different schools with levels of affluence in the neighbourhood 

where the school is situated. There is a positive correlation between socio-economic 

levels, school fees and pass rates. This clearly indicates that the level of resources 

adds to the quality of education and that there is a strong link between income bracket 

and performance of learners. 

 

2.4.2 Preparedness/subject knowledge 

Interesting points mentioned by an article on teacher and school readiness for 

laboratory are the following (Anon., 2005): 
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“Leading laboratory experiences is a demanding task requiring teachers to have 

sophisticated knowledge of science content and process ... Pre-service education and 

in-service professional development for science teachers rarely addresses laboratory 

experiences and do not provide teachers with knowledge and skills needed to lead 

laboratory experiences.” This translated to appropriate subject knowledge which would 

be coupled with some form of certification/diploma/degree. Again, this was an 

assumption as verbal interviews with the sampled teachers indicated that during their 

training they were more exposed to theory and not the practicality of doing laboratory 

experiences; as a result learners, when taught, are not afforded the opportunity to do 

experiments that would encourage understanding and application of science related 

concepts.  

 

2.4.3 Commitment and pass rate 

Along with commitment come dedication, motivation and loyalty. As Mathidze (2003:1) 

have experimentally found that motivated educators display enthusiasm and creativity 

and have a positive effect on the ambition of learners. Bennel (2004:iv) confirms that 

there is a wide range of views about teacher motivation in Africa and South Asia, most 

of which are country specific. However, there appear to be mounting concerns that 

unacceptably high proportions of teachers working in public school systems in many 

LICs (low income communities) are poorly motivated due to a combination of low 

morale and job satisfaction, poor incentives, and inadequate controls and other 

behavioural sanctions. Consequently, standards of professional conduct and 

performance are low and falling in many LICs. Similarly, Jackson et al. (2006:272) is 

also of the opinion that interventions aimed at increasing job resources will lead to more 

vigour and dedication. 

As Steyn (1998:109)states that many authors believe that the quality movement is the 

answer to educational needs because TQM provides a structured, systematic education 

delivery system which leads to an improvement in student performance, student 

motivation, student self-esteem and confidence while at the same time it enhances 

teacher’s motivation, morale and self esteem. 

The excessive politicisation of public education has had a profound impact on levels of 

accountability in many education systems, which has, in turn, seriously affected teacher 
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commitment and motivation. The poor and declining quality of public education has led 

to growing numbers of parents sending their children to non-state schools. In some 

countries, particularly in South Asia, this amounts to a mass exodus (Motala, 2001:65; 

Bennel, 2004:iv). 

Where the focus on quality becomes internally driven, staff has bought into the 

approach and have obtained ownership of it. Commitment to quality means to be totally 

involved in the quest for quality. The four schools clearly proved to have highly 

committed staff who work hard and are willing to improve and walk the extra mile to 

continuously meet the needs of their customers. A practical scenario observed during 

the visits to sampled secondary schools is that those schools which performed well in 

Grade 12 results, the staff would either give extra classes to learners out of free will or 

there was compulsory study time for Grade 12 learners with teacher supervision until 

16h00. Unfortunately, this was not noted in any of the primary schools sampled; 

although a certain secondary school in the Botshabelo vicinity had extra Saturday 

classes that were run by physical science teachers for neighbouring school Grade 8 

learners. Evidence of the high failure rate in Grade 12 suggests that commitment might 

still be a problem and that respondents could have over-rated their own level of 

commitment. This warrants further investigations on this aspect with a bigger sample 

size perhaps. 

 

2.4.4 Support structures and pass rate 

Lam et al. (2010) have found a very strong link between quality of primary schooling 

and success in the final matriculation examination. They have also established that a 

greater propensity to fail learners in other Grades translate to a higher pass rate in the 

final Grade 12 examination. Meanwhile, Magnuson and Shager (2010:1196) also 

confirm that gains made by children who attend early education programmes may fade 

over time if not supported by subsequent high quality schooling experiences. This may 

be a contributory factor to why most township schools tend to perform poor in these 

content subjects that build on prior learning; however, this would warrant further 

investigation.  
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Harvey (1999: 203) said in the absence of support, it might be wise to limit educational 

reform to developing quality of existing teacher-centred methods rather than attempting 

a radical shift in underpinning pedagogy. 

School principals play a critical role in supporting the successful integration of laboratory 

experiences by providing improved approaches to professional development and 

adequate time for teacher planning and implementation of these experiences with 

learners (Anon., 2005). 

 

2.5 CHAPTER CONCLUSION 

From the literature study it is evident that the following factors affect learner 

performance: Commitment, resources, support, level of subject knowledge and level of 

preparedness. These issues are probably not the only ones, but they stand out as the 

critical variables that affect the pass rate. In the next chapter the presence of these 

variables will be investigated empirically. 
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CHAPTER 3. AN EMPIRICAL EVALUATION OF TOTAL 

QUALITY MANAGEMENT PRACTICE 

 

3.1 INTRODUCTION 

The setting: The South African National Department of Education operates through a 

provincial department in each of the nine provinces in South Africa. Each province is 

divided into a number of district municipalities, which are managed as clusters by the 

provincial education departments. In each cluster there are schools that vary between 

more than 2 000 learners per school to farm schools with as little as five learners per 

school. Some schools only focus on the FET phase (Grade 10 to Grade 12), some are 

called “high schools” or “secondary schools” and cater for learners from Grade 8 to 

Grade 12, and some schools are called “combined schools” and include all Grades from 

Grade 1 to Grade 12. “Primary schools” cater for learners up to Grade 7. There is also a 

pre-school Grade, called Grade R, but for the sake of this study it is excluded. Learners 

are learning numeracy from Grade 1 to Grade 3, and mathematics is taught from Grade 

4 to Grade 12, which is often referred to “matric”. In Grade 4 learners start learning 

natural science (which includes physical science inter alia) and from Grade 10 to Grade 

12 physical science and life science (biology) are taught as separate subjects.  

The first examination that is set at national level and assessed externally is the final 

Grade 12 examination. Up to Grade 11 all assessment is done internally at the local 

school. A learner is only allowed to fail once every phase (a phase includes three 

Grades).  

An empirical study was undertaken to investigate whether effective total quality 

management exist in facilitating curriculum delivery, especially in physical science. The 

purpose of this investigation was to establish whether the factors that were mentioned in 

literature as having an effect on quality in education is evident amongst physical science 

teachers of the sample group. 
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3.2 RESEARCH DESIGN 

3.2.1 Population and sample group 

The district sampled secondary schools (14) were randomly sampled according to 

school pass rate in physical science ranging between 0 and 100 percent. The names of 

the sampled secondary school are as follows: Atlehang S/S, Castlebridge C/S, Christian 

Liphoko S/S, Eunice S/S, Goronyane S/S, Grey-Kollege S/S, Kaelang S/S, Lekhulong 

S/S, Le Reng S/S, Sehlabeng S/S, St Andrews C/S, St Michael’s C/S, Tlotlanang C/S, 

Tsoseletso S/S and Unicom AS/S.  

Motheo is one of the districts amongst five that make the Free State Education. It was 

only thereafter that neighbouring feeder primary schools (17) were identified as the 

study looks at the concept of TQM application in the curriculum. The names of primary 

schools are as follows: Atang P/S, Castlebridge C/S, Daluxolo I/S, Eunice P/S, Kgato 

P/S, Legae I/S, Mabeoana I/S, Mangaung P/S, Moutloatsi I/S, Nkgothatseng I/S Nozala 

I/S, Phano I/S, St Andrews C/S, St Bernedict I/S, St Michael’s C/S, Tlotlanang C/S and 

Tsolohelo I/S. However, the sample/study does not intentionally limit feeder schools as 

only those that are of closer proximity to these secondary schools. Three learning 

facilitators in GET and two in FET are responsible for natural science and physical 

science respectively. Gay and Airasian (2003) state that as a general guideline the 

number of units in a correlation study is 31 subjects. The results of a smaller sample 

may not be generalised to the population of study.  

 

3.2.2 The questionnaire 

The study was conducted using the quantitative approach so that the author can be as 

objective as possible and measure the consistency of responses from educators. A 

questionnaire was developed with inputs from the study leader. The questionnaire 

consists of two sections: Section 1 has 8 questions and gathered the biographical 

information (refer to Appendix 1), for example, experience in teaching, highest 

qualification, gender, and Grade the respondent teaches at school.  
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Four of the questions (1.5 to 1.8) were initially intended not to be analysed but only to 

trigger the thinking of the respondent, especially because these three questions 

required knowledge of the percentage pass rate of the school in 2009, and it was 

expected that the individual teachers might not necessarily have the required 

information to answer the question. The responses were however analysed, with some 

surprising results. 

The aim of the study was to find out what could be contributing factors to poor Grade 12 

results especially in physical science in the Motheo District. Each of the four factors 

namely level of qualification; resources; subject knowledge and support were analysed.  

Section 2 consists of 28 questions (refer to Appendix 1) aimed at gathering information 

on how educators perceived resources, preparedness/subject knowledge and support 

contributed to the poor quality of Grade 12 results in physical science in the district. 

However, the last question (2.28) was not included in the analysis as the phrasing of the 

question was too vague. Question 2.14 was analysed as part of section 1. 

Educators both in primary and secondary schools that are involved in natural science 

and/ or physical science were the target group. One hundred and fifty questionnaires 

were handed out to either natural science and or physical science educators. 

Respondents had to complete the questionnaire that was collected after two days. To 

ensure anonymity of participants during the study, envelopes were labelled with the 

sender’s address and no school names were written. It was also emphasised that 

information provided by participants would remain confidential and that data collected 

would not be used to prejudice those that took part in the research project. One hundred 

and fourteen questionnaires were received back in a usable format and could be 

analysed. This translates into a 75.3% return rate.  
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3.3 Responses 

3.3.1 Biographical information  

TABLE 3.1:  BIOGRAPHICAL INFORMATION OF RESPONDENTS 

QUESTIONS 
RESPONSES 

Not 

supplie

d or n/a 

 

Total 

responses 

1 2 3 4 5 6 
 

1.1 How long have you been 

teaching Physical 

Science/Natural Science? 

18.5 13.9 17.6 16.7 28.7 4.6 5 108 

1.2 Level of Science training 22.8 16.8 37.6 17.8 3 2 12 101 

1.3 Which Grades do you 

teach? Tick all applicable 
32.7 34.5 32.7 

  
 3 110 

1.4 Gender 30.4 69.6 
   

 21 92 

1.5 What was your school’s 

Grade 12 pass rate in 

2009? 

4.3 8.7 20.7 26.1 39.1 39.1 21 92 

1.6 What was your school’s 

Grade 9 pass rate in 

2009? 

3.8 7.5 16.3 52.5 20 80 33 80 

1.7 What was your school’s 

Grade 7 pass rate in 

2009? 

2.4 10.6 27.1 36.5 23.5 85 28 85 

 

From Table 3.1 the following was evident: 

• Gender: Seventy percent of respondents were female while 30% were male 

(Question 1.4). 
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FIGURE 3.1:  GENDER REPRESENTATION OF RESPONDENTS 

 

• Grades taught: The respondents were almost equally distributed between 

teaching Grade 4-6, Grade 7-9 and Grade 10-12. Some 67% of respondents 

therefore teach in the GET phase and only 33% teach in the FET phase. The 

implication of this is that the results of the survey provides valuable information 

on the foundation that is laid (or not laid) to prepare learners for the final 

physical science examination. This was anticipated as natural science is a 

compulsory learning area in GET whilst physical science is an elective subject in 

FET. Secondary schools had at most two teachers teaching the subject versus 

primary schools where some schools had five teachers (Question 1.3). 
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FIGURE 3.2:  REPRESENTATION OF RESPONDENTS TEACHING DIFFERENT 

GRADES 

 

 

Qualification of teachers: A total of 39.6% of respondents are unqualified or under-

qualified, thus teach with no qualification at all or a Grade 12 qualification according to 

the departmental criteria for employment of educators. As indicated in Söhnge 

(2000:23) that a National Teacher Audit conducted in 1995 indicated that the majority of 

our teachers are unqualified or under-qualified to teach the classes they teach. Some of 

those qualified studied in under-resourced colleges which did not expose them to most 

of the technologies they are now expected to use. This percentage is still very high 

given that the audit quoted in Söhnge was conducted 15 years ago. With 58.4% of 

participants appropriately qualified confirming the current studies that indicate educators 

are more qualified which can be regarded as success for the programme of re-skilling 

educators.  
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FIGURE 3.3:  QUALIFICATION LEVELS OF RESPONDENTS 

 

 

Although the 58% indicates more educators that are knowledgeable in the learning area 

or subject teaching; the author is of similar opinion like Prof. Jansen (The Times, 2009) 

“we are still not attracting the best and the brightest into teaching,” and Mary Metcalfe 

(Sunday Times, 2008), “The most significant factor affecting learner performance is 

teacher quality, and the effect is greatest for the poor. The research is unequivocal: the 

conceptual knowledge of our teachers is low; teachers have a poor grasp of the subject 

they teach; there is a high level of teacher error in the content and concepts presented 

in lessons ...”  The high level of teacher error in marking learners’ work was also 

confirmed by the Annual National Assessment Report (2009:48).    

Pass rates: A correlation coefficient was calculated to establish the correlation between 

the qualification of teachers and the pass rate of their school. This was done for each of 

the three phases (Grade 4-6, Grade 7-9 and Grade 10-12). The results are given in 

table 3.2. 
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TABLE 3.2:  CORRELATION BETWEEN LEVEL OF SCIENCE TRAINING OF 

TEACHERS AND PASS RATE OF LEARNERS 

Grades 

taught 

Examination 

written 

Correlation coefficient between 

qualification of teacher and pass rate 

4-6 Gr 6 -0.03162 

7-9 Gr 9 0.110866 

10-12 Gr 12 0.090148 

 

• There is a small negative correlation (r2= -0,03162) between the level of science 

training of teachers teaching Grades 4-6 and the percentage of learners passing 

Grade 6. This could to a certain degree be explained by the fact that highly 

qualified scientists will not necessarily go to teach at a primary school. Similarly, 

the correlation coefficient between level of science training of teachers teaching 

Grades 7-9 and percentage learners passing Grade 9 is negligibly small (r2= 

+0.110866) and the correlation coefficient between level of science training of 

teachers teaching Grades 10-12 and percentage learners passing Grade 12 is 

negligibly small (r2= +0.090148). The results indicates that qualification level of 

the teachers do not necessarily have a major effect on the pass rate of the 

learners that go through their hands. 

• The survey indicates that 18.5% of respondents have less than 3 years’ 

experience in teaching.  
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FIGURE 3.4:  EXPERIENCE LEVEL OF RESPONDENTS 

 

 

TABLE 3.3:  CORRELATION BETWEEN EXPERIENCE OF TEACHERS AND PASS 

RATE OF LEARNERS 

Grades 

taught 

Examination 

written 

Correlation coefficient between 

qualification of teacher and pass rate 

4-6 Gr 6 -0.27946 

7-9 Gr 9 -0.2207 

10-12 Gr 12 0.299183 

 

The results are surprising: There is a significant positive correlation (r2= +0.299183) 

between the years’ experience of teachers teaching Grades 10-12 and the percentage 

of learners passing Grade 12. However: The correlation coefficient between years 

experience teaching science of teachers teaching Grades 7-9 and the percentage of 

learners passing Grade 9 is significantly negative (r2= -0.2207) and the correlation 

coefficient between years experience teaching science of teachers teaching Grades 4-6 

and percentage learners passing Grade 6 is even larger (r2= -0.27946). The results 
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indicate that the less experienced teachers actually achieve better pass rates than their 

more experienced colleagues in the phase up to Grade 9, but that experience of the 

teacher has a positive effect on the success of the learners in the final Grade 12 

examination. This could be explained by the fact that the level of difficulty of the work 

taught in the Grade 10-12 requires more experienced teachers.  

It is interesting to note that in Grade 4 to Grade 6 the pass percentage between 60.1% 

and 100% is 60% and Grade 7 to Grade 9 the pass percentage between 60.1 and 

100% is 72.5% whereas in Grade 10 to Grade 12 the pass percent between 60.1 and 

100% is 65.1%. Although Grade 9 is an exit and CTAs were written until the end of 

2009, learners passed based on CASS marks as the ratio between CTA and CASS 

used is 25:75. This could be the reason for the high percentage of passes than the 

other two. Learners pass in GET based solely on CASS. What is of concern is that 

these learners then choose physical science in FET (Grade 10) whereas they lack 

foundation. 

In Grade 12 the ratio between CASS and the examination mark is 25:75 which is the 

complete opposite of Grades 1 to 9 pass requirements. It is on these bases that TQM is 

emphasised. If the system (education) could assess its performance consistently 

throughout the different Grades then there would be minimum discrepancies between 

performance of learners in GET and FET. Then, the product, the learner in our scenario 

with defaults, would not wait until the final stage of production (Grade 12 results) to be 

corrected. When one looks at moderation marks evident for CTAs there is no correlation 

between CASS which is SBA (school based assessment) and CTA which acts as 

external assessment in GET.  

The National Annual Assessment Report (2009:51) confirms that performance of 

learners in mathematics is below 40 %. “Less than 20% of the Grade 4 learners and 

less than 12% of the Grade 5 and 6 learners performed at Levels 3 and 4. This can be 

regarded that these learners achieved the assessment levels or were outstanding. The 

high percentage of learners that could not achieve the desired levels is a matter of 

concern.”  Mathematics is a prerequisite to taking physical science and a deduction 

conclusion is made that if performance is poor in mathematics it will affect the 

performance of physical science. As mentioned in the summary presentation (10) 

“Mathematics Grade 4 averaged 32% which is a decrease; marks still decline from 

Grade 4 to Grade 3. The number of learners performing at the different levels shows an 
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alarming decline as we move from Grade 4 to 6.” Analyses of provincial mathematics 

and physical science results indicate that the two subjects are the worst performing. 

The provincial Grade 12 results sampled schools in mathematics and physical science 

for 2009 are as follows as well as the bar graph thereof: 

TABLE 3.4:  PERFORMANCE LEVELS OF DIFFERENT SCHOOLS IN SAMPLE 

CENTRE NAME MATHEMATICS % PHYSICAL SCIENCE % 

School A 48 74 

School B 69 40 

School C 80 40 

School D 100 100 

School E 27 37 

School F 99 96 

School G 38 19 

School H 39 47 

School I 53 63 

School J 30 0 

School K 100 100 

School L 98 95 

School M 72 70 

School N 68 50 

School O 54 43 
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FIGURE 3.5:  PASS RATES OF DIFFERENT SCHOOLS SAMPLED  

 

Question 1.8 (Your feeder school) was not included in the analysis and will not be 

discussed as earlier indicated that the selected primary schools are not the only feeder 

schools for the above secondary schools. Secondary schools included feeder schools 

as far as Johannesburg and Lesotho which is part of Gauteng province and a different 

country respectively. 

Resources used in the study include the SSPS program to analyse the results. 

Statistical Consultation Services at the North-West University (Potchefstroom) was 

requested to assist to analyse section 2 with 28 five-point-Likert scale type questions to 

check the reliability and validity of the responses. A five point scale was used with 1 

meaning never and 5 meaning always. The summary of responses to section 2 is 

shown in Table 3.5: 

Although De Jager and Niewenhuis’s (2005:258) article focuses on higher education 

institutions and links TQM and OBE, focus is on individual development of the learner, 

including the upgrading of knowledge skills and performance. They conclude by saying 

the implementation of OBE on an academic environment through effective management 

thereof and by involving all stakeholders contributes to continuous improvement so that 

quality becomes a built in element of the education system. The same link of TQM and 

OBE can be applied to primary and secondary schooling as we currently practice OBE. 



3.4 SUMMARY OF RESPONSES 

TABLE 3.5: SUMMARY OF RESPONSES 

QUESTIONS RESPONSES MISSING 
TOTAL 

RESPONSES 
MEAN 

STD 

DEVIATION 

 Never Seldom Sometimes Often Always #    

RESOURCES 

2.1 2.8 3.7 16.5 39.4 37.6 4 109 4.06 0.97 

2.3 1.9 4.6 23.1 25.9 44.4 5 108 4.06 1.02 

2.8 22.4 10.3 13.1 27.1 27.1 6 107 3.26 1.52 

2.22 0 7.3 30.9 35.5 26.4 3 110 3.81 0.91 

2.25 37.5 12.5 11.6 22.3 16.1 1 112 2.67 1.55 

2.27 2.8 6.5 20.6 33.6 36.4 6 107 3.94 1.04 

PLANNING / PREPAREDNESS / KNOWLEDGE 

2.2 0 0 6.5 17.6 75.9 5 108 4.69 0.59 

2.9 5.4 9.0 37.8 29.7 18.0 2 111 3.46 1.06 

2.11 17.0 14.8 42.0 17.0 9.1 25 88 2.86 1.17 

2.13 0.9 1.8 7.1 10.6 79.6 0 113 4.66 0.76 

2.18 4.5 4.5 40.9 30.9 19.1 3 110 3.55 1.00 
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TABLE 3.5: SUMMARY OF RESPONSES (continued) 

QUESTIONS RESPONSES MISSING 
TOTAL 

RESPONSES 
MEAN 

STD 

DEVIATION 

 1 2 3 4 5 #    

COMMITMENT / DEDICATION 

2.5 0.9 0 9.9 39.6 49.5 2 111 4.37 0.74 

2.7 0.9 0 8.2 15.5 75.5 3 110 4.65 0.71 

2.12 0 0.9 12.5 28.6 58.0 1 112 4.44 0.74 

2.26 1.9 8.4 25.2 30.8 33.6 6 107 3.86 1.04 

SUPPORT RECEIVED BY EDUCATOR 

2.4 15.7 13.0 22.2 16.7 32.4 5 108 3.37 1.45 

2.6 0.9 11.3 20.8 39.6 27.4 7 106 3.81 1.00 (0.996) 

2.16 26.4 12.7 33.6 12.7 14.5 3 110 2.76 1.36 

2.19 0.9 2.7 12.5 36.6 47.3 1 112 4.27 0.85 

2.20 0 1.8 18.9 32.4 46.8 2 111 4.24 0.82 

SUPPORT EDUCATOR GIVES TO LEARNERS 

2.10 1.8 0 8.8 26.5 62.8 0 113 4.49 0.80 

2.15 4.6 9.2 32.1 24.8 29.4 4 109 3.65 1.13 

2.17 0 3.6 12.7 32.7 50.9 3 110 4.31 0.83 

2.21 29.5 17.0 23.2 20.5 9.8 1 112 2.64 1.35 

2.23 14.5 17.3 32.7 22.7 12.7 3 110 3.02 1.23 

2.24 20.4 19.4 19.4 24.1 16.7 5 108 2.97 1.39 

STAND ALONE QUESTION TOO VAGUE 

2.28 1.0 9.5 30.5 28.6 30.5 8 105 3.78 1.02 

 



3.5 Detail analysis of responses to individual questions 

3.5.1 Resources 

• Question 2.1: I use a textbook to teach (Mean=4,06; SD=0,97): Most teachers 

have textbooks and use it. This does not necessarily imply that each learner has 

his/her own textbook. (See Question 2.8) 

Question 2.3: I take trouble to obtain my own resources (Mean=4,06; SD=1.02): 

Teachers frequently use alternative resources or improvise. 

• Question 2.8: Each learner has a textbook (Mean=3,26; SD=1,52): Either some 

learners have a textbook while others do not or learners get access to a textbook 

during the science period. The standard deviation of 1,55 indicates that there is a 

fair amount of variance in the response, which indicates that a reasonable 

number of learners do not have access to his/her own textbook. 

• Question 2.22: I improvise my own resources for lessons (Mean=3,81; SD=0,91): 

Some teachers improvise with resources while other will tend to improvise more 

with resources using during teaching. The fact that 67% of respondents state 

that they improvise “sometimes” or “often” seems to indicate that either teachers 

did not understand the term improvise when responding to this question as it is 

similar to question 2.8 or educators did not respond honestly to this question. 

• Question 2.25: I often use internet to search information (Mean=2,67; SD=1,55):  

Few teachers use the internet to search for information and this could be 

attributed to the school not having the facility or the teacher has no access even 

on a personal level. Differently, it could also imply that the internet is there but 

they do not make use of it. In this case, the author makes an assumption that 

most teachers do not consider the internet as a form of a resource to be used to 

find information. 

• Question 2.27: To what extent do you think lack of resources contribute to poor 

results (Mean=3,94; SD=1,04): a fair amount of teachers consider lack  of 

resources to contribute to poor results.  

In general, there is no consistency in the manner respondents answered these 

questions referring to resources. Therefore, each question is analysed individually. 
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3.5.2 Planning/Preparedness/Subject Knowledge 

• Question 2.2: I am well prepared for lessons (Mean=4,69; SD=0,59): Educators 

seem to perceive that they are well prepared and know what they teach. 

• Question 2.9: I do practical experiments as indicated in the textbook and or as 

per Grade requirements (Mean=3,36; SD=1,06): Sometimes educators do 

practically demonstrate the required concepts as per syllabi. The low mean 

suggests that a number of respondents do not do any experiments. 

• Question 2.11: I do a dry run on experiments (Mean=2,86; SD=1,17): Teachers 

either seldom or sometimes do experiments prior to doing them in class. 

However, responses to a similar question (Q. 2.9) suggest that the majority of 

educators did not understand / know the term “dry run”. 

• Question 2.13: I am confident to teach physical science/natural science in the 

Grades I teach (Mean=3,55; SD=1,00): The mean (3,55) indicates that a fair 

percentage of respondents feel uncomfortable teaching physical science and or 

natural science. This corresponds with the relative high percentage (39%) 

unqualified or under-qualified respondents. 

• Question 2.18: I do experiments that facilitate understanding of concepts 

(Mean=4,66; SD=0,76): The mean response for this question was extremely 

high, which does not triangulate with the response of question 2.9. This suggests 

that respondents either did not quite understand the questions or that they do not 

have an accurate view of their own performance. 

 

3.5.3  Commitment/dedication 

• Question 2.5: Based on feedback I get from learners, I make physical science / 

natural science interesting to them (Mean=4,37; SD=0,74): The high mean 

suggests that more educators teach the subject in a fun way, but if the response 

is compared with that of questions 2.9 and 2.13 there is little correspondence in 
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the response. Although question 2.5 tests commitment, it also points to use of 

resources.   

• Question 2.7: I am enthusiastic to teach physical science / natural science 

(Mean=4,65; SD=0,71):  Educators seemingly enjoy teaching the subject. The 

difference in the mean response to this question and that of question 2.13 

(confidence to teach) is noticeable. A comparable response between the 

questions would be expected. 

• Question 2.12: I relate physical science / natural science concepts to learners’ 

daily lives (Mean=4,44; SD=0,74): Most educators perceive that they relate what 

they teach to how it affects them or why it is important. 

• Question 2.26: To what extent do you think lack of commitment contribute to 

poor results (Mean=3,86; SD=1,04): This question does not seem to fit in with 

the others in this group, possibly because the other questions do not test 

commitment directly, but they test variables such as creativity, ingenuity and 

perceptions. The fact that the mean for this question is lower than that of the 

other questions, suggests that commitment could be an issue contributing to 

poor performance in science examinations. 

 

3.5.4  Support received by educator 

• Question 2.4: I attend a study group / PWG meeting every quarter (Mean=3,37; 

SD=1,45):  The fairly average mean suggests that a number of respondents do 

not attend a study group or PWG meeting quarterly. 

• Question 2.6: The support I get from my learning facilitator (LF) is helpful 

(Mean=3,81; SD=1,00):  

• Question 2.16: I had someone mentoring me / helping me when I started 

teaching (Mean=2,76; SD=1,36) : The low mean significance is that educators do 

not have mentors in the subject. However, responses to questions (Q. 2.6 and Q. 

2.20) suggest that the majority of educators do not consider being helped when 

they started teaching as related to support the LF gave during school visits or 
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asking colleagues for help. This further suggests that LFs need to customize 

support given to teachers in the subject as well as know who is a new teacher. 

• Question 2.19: I share information with colleagues (Mean=4,27; SD=0,85): 

Teachers seem to more often rely on sharing information with colleagues than 

from other forms of support as indicative of a high mean.  

• Question 2.20: I seek relevant help from colleagues who can support me 

(Mean=4,24; SD=0,82): The high mean indicates that teachers seem to share 

information easier amongst themselves and ask for help from peers that can 

support them than them considering a peer as a mentor or someone helping 

them when they started teaching. This suggests that the support they receive 

either from LFs or SMT as beginning teachers is very minimal or does not focus 

on their needs. 

 

3.5.5  Support educator gives to learners 

• Question 2.15: I am available after hours for learners who need help 

(Mean=3,65; SD=1,13): The mean suggests that it is not often that educators are 

available after hours to assist learners. This could be a possible cause of poor 

results, as they engage with learners only during school. This further does not 

support what the respondents had on commitment / dedication.   

• Question 2.17: I give feedback to learners who need help (Mean=4,31; 

SD=0,83). This is a very high mean that says that educators are more than 

willing to give feedback on learners that need help. However, this could further 

suggest that educators just give feedback without assisting learners to 

understand concepts.  

• Question 2.21: I give extra classes after school / during sport or weekends 

(Mean=2,64; SD=1,35): The low mean indicates that educators do not give extra 

classes and do not consider that these could be a way of facilitating 

understanding to learners at a slower pace than in class or elaborate further on 

certain issues. It is interesting to note that the respondents viewed this group of 

questions (Q. 2.15 and Q. 2.23) differently.   
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• Question 2.23: I give extra classes to learners that struggle (Mean=3,02; 

SD=1,23): This mean is fairly low and correlates to what is indicated in Q. 2.21.  

• Question 2.24: I am a mentor to inexperienced science teachers (Mean=2,97; 

SD=1,39): The low mean indicates that educators are not involved in mentorship 

programmes as a routine, and further corresponds to a low mean of Q. 2.16. 

 

3.6 STATISTICAL ANALYSIS 

The statistical analysis was carried out by Statistical Consultation Services at the 

North-West University in Potchefstroom using the Statistical Program for Social 

Sciences (SPSS). Since the questionnaire was set up to test for the following five 

factors: Resources, Preparation, Commitment, Support to teachers and Support to 

learners, the statistical analysis is done per factor. The following results were obtained: 

 

TABLE 3.6:  FACTOR SCORE SUMMARY 

FACTOR CRONBACH 

ALPHA 

MEAN STD DEVIATION 

Resources 0,251 3, 6333 1,16833 

Preparation/Subject 

knowledge 

0.752 3.8973 0.67625 

Commitment 0.513 4.4676 0.62196 

Support given to educator 

(R) 

0.599 3.6829 0.68576 

Support educator gives to 

learners (G) 

0.728 3.3164 0.81568 

3.6.1 Factor: Resources 

Questions: 2.1, 2.3, 2.8, 2.22, 2.25 and 2.27. 
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TABLE 3.7:    RELIABILITY STATISTICS: RESOURCES 

Cronbach's 

Alpha 

Cronbach's Alpha Based 

on Standardized Items 
N of Items 

.251 .147 6 

 

Since Cronbach’s alpha is only 0,251, the results of this factor are not totally reliable.  

 

TABLE 3.8:  ITEM-TOTAL STATISTICS: RESOURCES 

  
Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

QN2.1 17.7789473684 10.791 -.125 .081 .356 

QN2.3 17.7578947368 10.079 -.016 .118 .295 

QN2.8 18.6000000000 6.072 .303 .265 -.016a 

QN2.22 18.0210526316 9.170 .179 .111 .180 

QN2.25 19.1473684211 5.787 .373 .303 -.104a 

QN2.27 18.0105263158 10.457 -.093 .039 .349 

a. The value is negative due to a negative average covariance among items. This 

violates reliability model assumptions. 

 

TABLE 3.9:  INTER-ITEM CORRELATION MATRIX: RESOURCES 

  QN2.1 QN2.3 QN2.8 QN2.22 QN2.25 QN2.27 

QN2.1 1.000 -.225 .020 -.059 -.148 .054 

QN2.3 -.225 1.000 -.011 .253 .063 -.130 

QN2.8 .020 -.011 1.000 .083 .494 -.092 

QN2.22 -.059 .253 .083 1.000 .215 -.105 

QN2.25 -.148 .063 .494 .215 1.000 .007 

QN2.27 .054 -.130 -.092 -.105 .007 1.000 
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This correlation should be at least above 0.3. The negative and low correlations signify 

that questions may need to be reversed. These questions do not seem to group into a 

single factor. This factor contains questions referring to multiple groups. It is noticeable 

that some questions relate to the teacher and others to the learner: Some speak of 

given resources and others of own resources; some speak to availability of resources 

and others of the use of resources; one refers to the use of the internet; one refers to 

the relationship between results and resource availability. 

Since this factor is too wide, the questions were individually analysed in paragraph 

3.5.1. 

3.6.2 Preparedness / Subject knowledge 

TABLE 3.10:     RELIABILITY STATISTICS: SUBJECT KNOWLEDGE 

Cronbach'

s Alpha 

Cronbach's Alpha 

Based on Standardized 

Items 

N of Items 

.752 .749 5 

 

TABLE 3.11:     INTER-ITEM CORRELATION MATRIX: SUBJECT KNOWLEDGE 

  QN2.2 QN2.9 QN2.11 QN2.18 QN2.13 

QN2.2 1.000 .232 .213 .224 .431 

QN2.9 .232 1.000 .497 .735 .293 

QN2.11 .213 .497 1.000 .484 .198 

QN2.18 .224 .735 .484 1.000 .429 

QN2.13 .431 .293 .198 .429 1.000 
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TABLE 3.12:    ITEM-TOTAL STATISTICS: SUBJECT KNOWLEDGE 

  
Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

QN2.2 14.5000000000 9.892 .338 .210 .763 

QN2.9 15.7738095238 6.514 .667 .570 .646 

QN2.11 16.2976190476 7.127 .500 .286 .723 

QN2.18 15.7023809524 6.597 .713 .607 .627 

QN2.13 14.4880952381 9.048 .419 .308 .741 

 

Respondents perceive that they are fairly prepared. (Mean = 3,89). Preparedness by 

teachers seems to present a reliable and valid factor. This indicates that respondents 

feel that lack of preparation and subject knowledge does not contribute to poor pass 

rates. The low level of science education (39% unqualified or under-qualified) does, 

however, suggest insufficient subject knowledge, which could indicate that the 

perception of respondents does not represent reality accurately. 

 

3.6.3 Commitment 

TABLE 3.13:   RELIABILITY STATISTICS: COMMITMENT 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.513 .568 4 
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TABLE 3.14:    INTER-ITEM CORRELATION MATRIX: COMMITMENT 

 
QN2.5 QN2.7 QN2.12 QN2.26 

QN2.5 1.000 .577 .461 .184 

QN2.7 .577 1.000 .318 -.151 

QN2.12 .461 .318 1.000 .097 

QN2.26 .184 -.151 .097 1.000 

TABLE 3.15:     ITEM-TOTAL STATISTICS: COMMITMENT 

  
Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

QN2.5 13.0490196078 2.186 .612 .472 .151 

QN2.7 12.7745098039 2.909 .292 .405 .453 

QN2.12 12.9117647059 2.774 .404 .217 .371 

QN2.26 13.5294117647 2.925 .057 .134 .715 

 

The low correlation of question 2.26 to the total and the fact that the Cronbach’s alpha 

would increase substantially if the item is excluded indicates that the last question 

measures a different factor than the other questions. Careful analysis of the individual 

questions in paragraph 3.6.3 indicates that the factor refers to creativity, rather than to 

commitment. Excluding the question yields the following results: 

 

TABLE 3.16:  RELIABILITY STATISTICS: COMMITMENT (CORRECTED) 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized Items 

N of Items 

.715 .713 3 
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TABLE 3.17:     INTER-ITEM CORRELATION MATRIX: COMMITMENT 

(CORRECTED) 

  QN2.5 QN2.7 QN2.12 

QN2.5 1.000 .569 .467 

QN2.7 .569 1.000 .323 

QN2.12 .467 .323 1.000 

 

 

  
Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

QN2.5 9.1111111111 1.333 .637 .413 

QN2.7 8.8425925926 1.536 .525 .328 

QN2.12 9.0092592593 1.673 .447 .223 

 

Creativity seems to be reported as both reliable and valid. The fact that commitment is 

only measured by one question warrants further research into the effect of commitment 

on pass rates in science. 

 

3.6.4 Support 

 

TABLE 3.19:    RELIABILITY STATISTICS: SUPPORT (GENERAL) 

Cronbach's 

Alpha 

Cronbach's Alpha Based 

on Standardized Items 
N of Items 

.746 .736 12 



 

TABLE 3.20:   INTER-ITEM CORRELATION MATRIX: SUPPORT (GENERAL) 

  QN2.4 QN2.6 QN2.10 QN2.15 QN2.16 QN2.19 QN2.20 QN2.17 QN2.21 QN2.23QN2.24 QN2.28 

QN2.4 1.000 .415 .231 .228 .442 .115 .079 .191 .463 .575 .362 -.236 

QN2.6 .415 1.000 .177 .164 .197 .138 .138 .210 .291 .358 .266 -.055 

QN2.10 .231 .177 1.000 .125 .265 .155 .104 .383 .089 .163 .113 -.036 

QN2.15 .228 .164 .125 1.000 .255 .191 .005 .317 .444 .370 .184 -.110 

QN2.16 .442 .197 .265 .255 1.000 .158 .184 .299 .323 .338 .217 -.349 

QN2.19 .115 .138 .155 .191 .158 1.000 .556 .380 .017 .079 .180 -.029 

QN2.20 .079 .138 .104 .005 .184 .556 1.000 .356 .163 .171 .079 -.082 

QN2.17 .191 .210 .383 .317 .299 .380 .356 1.000 .180 .223 .162 -.073 

QN2.21 .463 .291 .089 .444 .323 .017 .163 .180 1.000 .731 .380 -.152 

QN2.23 .575 .358 .163 .370 .338 .079 .171 .223 .731 1.000 .448 -.143 

QN2.24 .362 .266 .113 .184 .217 .180 .079 .162 .380 .448 1.000 -.125 

QN2.28 -.236 -.055 -.036 -.110 -.349 -.029 -.082 -.073 -.152 -.143 -.125 1.000 
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TABLE 3.21:  ITEM-TOTAL STATISTICS: SUPPORT (GENERAL) (continued) 

 

Scale Mean if Item 

Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

QN2.4 39.9375000000 35.680 .562 .469 .701 

QN2.6 39.5000000000 41.772 .427 .221 .724 

QN2.10 38.7500000000 44.797 .299 .196 .739 

QN2.15 39.7000000000 40.997 .400 .336 .727 

QN2.16 40.5375000000 39.062 .427 .334 .723 

QN2.19 39.0000000000 44.506 .292 .428 .739 

QN2.20 39.0125000000 44.873 .266 .426 .741 

QN2.17 39.0000000000 42.937 .427 .352 .727 

QN2.21 40.6875000000 37.028 .592 .602 .698 

QN2.23 40.4500000000 36.428 .673 .631 .687 

QN2.24 40.4375000000 38.654 .430 .260 .723 

QN2.28 39.5625000000 50.730 -.245 .144 .792 



 

From this analysis, it seems as if the factor should be split into two factors, viz. support 

received (by teachers) and support given (to learners). It also seems that question 2.28 

correlates negatively to the responses to the other questions, hence the response 

values for question 2.28 should be reversed. If the results are analysed separately, it 

yields the following results: 

 

3.6.5 Support received (by teachers) 

 

TABLE 3.22:    RELIABILITY STATISTICS: SUPPORT RECEIVED 

Cronbach's 

Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.599 .614 5 

 

TABLE 3.23:    INTER-ITEM CORRELATION MATRIX: SUPPORT RECEIVED 

  QN2.4 QN2.6 QN2.16 QN2.19 QN2.20 

QN2.4 1.000 .386 .431 .097 .087 

QN2.6 .386 1.000 .201 .150 .134 

QN2.16 .431 .201 1.000 .161 .208 

QN2.19 .097 .150 .161 1.000 .560 

QN2.20 .087 .134 .208 .560 1.000 
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TABLE 3.24:     ITEM-TOTAL STATISTICS: SUPPORT RECEIVED 

  Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

QN2.4 15.2346938776 6.202 .436 .280 .503 

QN2.6 14.7959183673 8.473 .358 .164 .544 

QN2.16 15.9285714286 6.747 .423 .216 .506 

QN2.19 14.3571428571 9.407 .302 .321 .574 

QN2.20 14.3775510204 9.371 .314 .330 .570 

  

This seems to be both reliable and valid. 

 

3.6.6 Support given (to learners) 

 

TABLE 3.25: RELIABILITY STATISTICS: SUPPORT GIVEN 

Cronbach'

s Alpha 

Cronbach's Alpha Based 

on Standardized Items 

N of 

Items 

.700 .687 6 

 

TABLE 3.26:          INTER-ITEM CORRELATION MATRIX: SUPPORT GIVEN 

  QN2.10 QN2.15 QN2.17 QN2.21 QN2.23 QN2.24 

QN2.10 1.000 .092 .440 -.022 .051 .059 

QN2.15 .092 1.000 .333 .433 .418 .173 

QN2.17 .440 .333 1.000 .133 .216 .154 

QN2.21 -.022 .433 .133 1.000 .734 .367 

QN2.23 .051 .418 .216 .734 1.000 .432 

QN2.24 .059 .173 .154 .367 .432 1.000 
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TABLE 3.27:     ITEM-TOTAL STATISTICS: SUPPORT GIVEN 

 Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

QN2.10 16.6326530612 17.575 .139 .202 .728 

QN2.15 17.5102040816 14.026 .456 .277 .653 

QN2.17 16.8469387755 16.152 .346 .292 .686 

QN2.21 18.4693877551 11.736 .590 .569 .601 

QN2.23 18.1734693878 11.650 .670 .587 .571 

QN2.24 18.2346938776 13.274 .389 .199 .681 

 

The low correlation between question 2.10 and the other question suggests that 

question 2.10 should be excluded from the analysis. If that is done, the results are as 

follows. 

 

TABLE 3.28:      RELIABILITY STATISTICS: SUPPORT GIVEN (CORRECTED) 

Cronbach's 

Alpha 

Cronbach's Alpha Based 

on Standardized Items 
N of Items 

.728 .720 5 
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TABLE 3.29:       INTER-ITEM CORRELATION MATRIX: SUPPORT GIVEN  

                            (CORRECTED) 

 
QN2.15 QN2.17 QN2.21 QN2.23 QN2.24 

QN2.15 1.000 .333 .433 .418 .173 

QN2.17 .333 1.000 .133 .216 .154 

QN2.21 .433 .133 1.000 .734 .367 

QN2.23 .418 .216 .734 1.000 .432 

QN2.24 .173 .154 .367 .432 1.000 

 

TABLE 3.30:   ITEM-TOTAL STATISTICS: SUPPORT GIVEN (CORRECTED) 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

QN2.15 12.9693877551 12.649 .460 .277 .693 

QN2.17 12.3061224490 15.184 .268 .133 .749 

QN2.21 13.9285714286 10.149 .640 .567 .614 

QN2.23 13.6326530612 10.214 .703 .586 .588 

QN2.24 13.6938775510 11.864 .398 .198 .724 

3.7 DIFFERENCE BETWEEN GENDERS 

A t-test has been carried out to compare the means of the different genders. The test 

was found not to yield a significant difference between the two means. This indicates 

that there is no meaningful difference between male and female respondents. 
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3.8 RELIABILITY AND VALIDITY OF RESULTS 

TABLE 3.31:  GROUP STATISTICS: VALIDITY 

 
QN1.4 N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Effect 

Sizes 

F_Preparation 
1 28 3.8107 .60742 .11479 

 
2 64 3.9052 .73437 .09180 .12867 

F_Commitment 
1 28 4.4643 .54689 .10335 

 
2 64 4.4896 .61998 .07750 .04080 

F_Support_R 
1 28 3.7482 .53567 .10123 

 
2 64 3.6221 .77354 .09669 .16299 

F_Support_G 
1 28 3.1446 .89405 .16896 

 
2 64 3.2844 .79900 .09988 .15629 

 

The Cronbach’s Alpha for all groups are large enough for the results to be reliable, with 

the exceptions as discussed above.  

Validity was increased by the sampling method, where schools from different socio-

economic areas, different sizes and different cultural groups were selected as the 

sample. This could, therefore, be superimposed to different geographical areas with the 

same demographics. Comparing the effect sizes, it seems as if the effect sizes for all 

the factors are not particularly large. This would suggest that the study be conducted on 

a larger sample to further increase validity. 
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CHAPTER 4. CONCLUSION AND RECOMMENDATIONS 

 

4.1 CONCLUSION 

Different sources of literature (Macdonald, 1999:835); Chaudhary (2009:98) and 

Yamauchi (2010:XXX) confirm that resources whether human resources, such as 

availability of specific skills, financial resources or physical resources, such as 

equipment, play a pivotal role in affecting performance in mathematics and science. On 

commitment, Bennel (2004:iv) and Jackson (2006: 262) agree that motivated teachers 

display creativity among other characteristics and that teachers in public schools are 

poorly motivated due to various factors and that interventions aimed at increasing 

resources will lead to dedication among other things. There is a direct link between 

support to teachers and support to learners from as early as pre-primary and primary 

education, and the Grade 12 pass rate. Research also shows that mental growth of 

children may recede if not supported by high quality schooling experiences. 

Literature states that availability of resources has a positive effect on performance of 

learners. No statistical inference could be made from the responses to the 

questionnaire. In analysing the responses to individual questions on the questionnaire, 

it is clear that respondents report certain resources to be available and other resources 

to be lacking.  

Although lack of, or insufficient resources has a direct impact on the level of 

performance, there were contradictory statements between respondents’ lack of 

resources as the main contributory factor to poor results in physical science. From this, 

it can be concluded that lack of resources could be a contributing factor to the poor 

pass rate of Grade 12 learners in science examinations, but that this is unlikely to be 

the only determining factor. 

There is not sufficient literature found on the link between teacher commitment and the 

success achieved by learners in examinations. However, commitment correlates to 

variables such as dedication, motivation, enthusiasm and creativity. These are terms 

closely associated with commitment.  
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The questionnaire tested other variables rather than commitment of teachers. Only one 

question directly tested commitment, and the response to that questions indicated that 

commitment levels are below par. Therefore, it can be inferred that commitment does 

have an effect on the pass rate, but it is inconclusive to consider commitment as a 

major factor affecting the pass rate. Therefore, commitment might be the issue that 

really contributes to the poor results in physical science. Response to the other 

question that relate to variables that are related to commitment do indicate that 

respondents do not perceive their creativity to be a contributing factor to the low pass 

rate of Grade 12 learners. However, commitment warrants further investigation. 

There is a link between literature sources on support and performance of learners. In 

this study, support had to be split into two sub-variables, namely support given to the 

educator and support given to learners. Results of the study indicate that the level of 

support that the educator gives to learners is directly proportional to the support they 

receive as an educator. In instances where educators received more support learners 

performed well and vice versa. Respondents did, however, rate the level of support that 

they get and the level of support that they provide to learners as below average. From 

this, it could be concluded that the limited support to teachers and support to learners 

are important factors contributing to poor Grade 12 pass rate. 

The experience of teachers was positively correlated to the pass rate of learners. This 

suggests that more experienced teachers manage to achieve a higher pass rate in 

science than inexperienced teachers. This could be explained by the fact that teachers 

need experience to maximise scientific experiments and to relate science concepts to 

real-life issues. 

On the issue of subject knowledge the evidence in literature is scant. However, in 

analysing the correlation between the level of training of teachers and the pass rate of 

the learners taught by that teacher, there is no strong positive correlation. This indicates 

that more highly qualified teachers did not achieve a higher pass rate, which strongly 

suggests two contributing factors: First, skill level of teachers is NOT the factor that is 

responsible for the low pass rates in Grade 12 and second, that the factor affecting 

pass rate could be attitudinal in nature, which could point towards commitment being a 

contributing factor. This needs to be investigated further.  
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The major factors responsible for the low pass rate in the final physical science 

examination in Grade 12 that emanated from the study are the following: Support given 

to teachers, support given to learners and level of experience of teachers. Other 

contributing factors are commitment and resources, but these affect pass rates to a 

lesser degree. 

 

FIGURE 4.1:  THE TQM PYRAMID 

 

 

For improvement in results, the TQM pyramid by Dahlgaard et.al. (1995:446) will be 

used to explain the five elements that characterise TQM. 

• Management commitment includes commitment from principals, teachers 

themselves as managers, and LFs to improving grade 12 results in science.  

• Focus on the customer and the employee – support that will guide the process of 

implementation in quality learning at schools. 

• Focus on facts – reviving study group meetings or weekly sessions where 

teachers can be given subject specifics. 

(Source:  Dahlgaard et.al., 1995:446) 
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• Continuous improvements – to ensure that the learning process and quality of 

results in science improve. 

• Everybody’s participation – all stakeholders involved in science results to 

improve (learner, teacher, principal, LF and District).  

This indicates that the issues tested in the questionnaire did actually address the 

principles of TQM.  

 

4.2 RECOMMENDATIONS 

Schools perform at different levels; the main concern is schools that are not able on 

their own to manage the learning and teaching process of pupils. These schools need 

to be supported by the learning facilitation (curriculum) section intensively through visits 

from the first term of the school year until at least the third term. During these visits 

educators must be informed of what will be expected from them and when monitoring of 

progress will be conducted.   

As mentioned by Glatthorn (1994:49) that, too often district leaders assume their task is 

complete once the curriculum guide has been distributed. The results of such short-

sighted attitudes are predictable: the new guide is not used. Three important processes 

are necessary for districts to avoid this problem: aligning the curriculum, producing 

supporting materials and monitoring the curriculum. Educators need to know what is 

expected in terms of negotiable and non-negotiable content knowledge and which 

experiments need to have been conducted with learners by when exactly at the 

beginning of the year. To set clear and achievable time-frames and work load will give a 

sense of hope and a sense of encouragement that the task at hand can be attained. 

Clustering / twining of a well performing school within the same area can be 

encouraged so that educators can discuss with colleagues challenges encountered 

during teaching certain aspects and practical solutions can be suggested. Learning 

facilitators must be available to provide effective and efficient support to inexperienced 

educators. This will not only encourage willing educators to teach these subjects but 

educators will become confident as they will know that support is within reach.  
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The concept in operations management of queuing can be used to assist struggling 

educators and / or schools timeously. For example, certain clearly defined time lines 

that should then be communicated to all to measure the quality of service provided by 

DoE officials (LFs). The DoE will then have to appoint additional facilitators in GET to 

be able to provide this support to educators as also indicated in the Annual Assessment 

Report (2009 66), so that their role of support can have a positive impact on schools 

and become visible. Examples of application of TQM to improve customer satisfaction 

are: 

• Reducing waiting time by changing the method of appointment, scheduling or 

handling of clients. This will require proper management from LFs as they are 

the first in the contact line with schools/educators.  

• Making changes to the delivery process so that the product reaches the 

customer faster. Whichever method will bear results (twinning schools, reviving 

study groups / subject group meetings) and provide the necessary support 

required by teachers. 

• Better quality products requiring no repairs improving customer quality. 

(Brightbulb, 2010). 

This translates to the following concrete recommendations: 

• Appoint more people that are really able to support teachers. This could even 

include bold steps such as bringing back subject advisors or outsourcing of 

support to teachers by bringing qualified people from outside the education 

department that are dedicated to support teachers in becoming better science 

teachers.  

• Utilise the expertise that exist amongst science teachers. This could include 

having a weekly training session for inexperienced (or underperforming) 

teachers, which is facilitated by experienced teachers. This could have the effect 

of equalising the pace of all teachers and of ensuring that all internal assessment 

is done according to the same standard. 

• Avail support facilities to teachers where they could access the internet and get 

information on improved teaching methods and resources. Where such facilities 
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exist, ensure that information regarding these facilities reaches science teachers. 

Mobile laboratories would be very valuable in this regard to reach remote areas. 

• Experience: Use the most experienced teachers for the most senior classes. If 

necessary, contract in experienced science teachers, such as retired teachers, to 

increase the average level of experience in the science class and laboratory. 

• A thorough calculation of the real cost of quality should be done using Crosby’s 

quality principles. This could include comparing the total cost per learner that 

repeats Grade 12 to the total cost of sourcing experience from outside.  

 

4.3 STRENGTHS AND WEAKNESSES OF THE STUDY 

4.3.1 Strengths 

• The study addresses a real problem of vital importance to the country. 

• The sampling included teachers teaching in schools that cater for learners from 

all population groups, from all socio-economic backgrounds, from all size schools 

and from schools with different historical backgrounds. 

• The response rate was sufficiently high (73%) for general representation. 

 

4.3.2 Weaknesses 

• The sample of 113 responses was too small to ensure general construct validity. 

• No pilot study was done. This study is proposed to act as a pilot study for a 

larger study that also includes parents and learners, as well as a larger sample 

of teachers. 

• Farm schools were excluded from the sample, as they only represent 3% of the 

learners in the cluster from which the sample of schools were taken. 

• The questionnaire was administered by the coordinator of learning facilitators 

working for the Free State Department of Education. The perception of teachers 
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about the value that learning facilitators or the Department of Education adds to 

their teaching could bias the results of the survey. 

• During the definition of the construct the term “commitment” was not properly 

defined. Therefore, under commitment the questionnaire measured variables 

that are more closely related to creativity or ingenuity.  

• For real validity, the study should have to be repeated in other provinces. The 

reality is that assumptions are made that all districts and provinces operate at 

more or less the same level in terms of how subject advisors engage with 

schools which might not be the case. It is also possible that provinces do not 

have the same ratio/number of subject advisors to schools.  

 

4.3.3 Recommendations for further research 

 

The following areas are identified for future research: 

• Repeat the study with a larger population from the same district. 

• Refine the questionnaire to ensure construct validity. 

• Augment this study with one where learners and parents are included. 

• Apply some of the recommendations in a pilot setting to test their viability. 
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ANNEXURE 1: QUESTIONNAIRE 

The average National Physical Science results for Grade 12/ Matric are poor. Kindly assist us to 

complete the following Questionnaire. All responses will remain anonymous and your honesty in 

completing the questionnaire will be appreciated.  

Place a cross on the appropriate block:  

1. Biographical Information: 

1.1 How long 
have you been 
teaching 
Physical 
science/Natural 
Science? 

2 or 
less  
yrs 

 3 to 4 yrs 5  to 7 yrs 8 to 10 yrs > 10 yrs N/A  

1.2 Level of 
Science training 

None Grade 
12/Matric 

Diploma with 
Science 
specialization 

Bachelor in 
Science 
Degree 

Honours 
in 
Science 

Masters and 
above in 
Science 

1.3 Which 
grades do you 
teach?(Tick all 
applicable) 

4 5 6 7 8 9 
   10 11 12 

1.4  Your gender Male Female     
1.5 What was 
your school’s 
Grade 12 pass 
rate in 2009? 

0-20% 20,1-40% 40,1-60% 60,1 - 80% 80,1 – 
100% 

We don’t teach 
Grade 12 

1.6 What was 
your school’s 
Grade 9 Natural 
Science pass 
rate in 2009? 

0-20% 20,1-40% 40,1-60% 60,1 – 80% 80,1 – 
100% 

We don’t teach 
Grade 9 

1.7 What was 
your school’s 
Grade 7 Natural 
Science pass 
rate in 2009? 

0 -20% 20,1 - 40% 40,1 - 60% 60,1 – 80% 80,1 – 
100% 

We don’t teach 
Grade 7 

1.8 Which 
school is your 
feeder school? 

 

 

2. Subject Questions 

2.1 I use a textbook to teach  Never Seldom Some Often All 

2.2 I am well prepared for lessons Never Seldom Sometimes Often Always 

2.3 I take trouble to obtain my own 
resources 

Never Seldom Sometimes Often Always 

2.4 I attend a study group/PWG 
meeting every quarter 

Never Seldom Sometimes Often Always 

2.5 Based on feedback I get from 
learners, I make Physical 
Science/Natural Science interesting 
to them 

Never Seldom Sometimes Often Always 

2.6 The support I get from my LF is 
helpful 

LF never 
visits 

Little 
support 

Sufficient 
support 

Good 
support 

Excellent 
support 

2.7 I am enthusiastic to teach  Never Seldom Sometimes Often Always 



  

 65

Physical Science/Natural Science 
2.8 Each learner has a textbook Nobody Seldom Sometimes Most Always 
2.9 I do practical experiments as 
indicated in the textbook and or as 
per Grade requirements 

Never Seldom Sometimes Often Always 

2.10 I give objective feedback to 
learners on assessed tasks  

Never Seldom Sometimes Often Always 

2.11 I do a dry run on experiments  Never Seldom Sometimes Often Always 
2.12 I relate Physical 
Science/Natural Science concepts 
to learners’ daily lives  

Never Seldom Sometimes Often Always 

2.13 I am confident to teach 
Physical Science/Natural Science in 
the grades I teach 

Never Seldom Sometimes Often Always 

2.14 I get support from the LF Never Once per 
year 

Twice per 
year 

Monthly Weekly 

2.15 I am available after hours for 
learners who need help 

Never Seldom Sometimes Often Always 

2.16 I had someone 
mentoring/helping  me when I 
started teaching 

Never Seldom Sometimes Often Always 

2.17 I give feedback to learners who 
need help 

Never Seldom Sometimes Often Always 

2.18 I do experiments to facilitate 
understanding of concepts 

Never Seldom Sometimes Often Always 

2.19 I share information with 
colleagues  

Never Seldom Sometimes Often Always 

2.20 I seek relevant help from 
colleagues who can support me  

Never Seldom Sometimes Often Always 

2.21 I give extra classes after school 
-during sport or weekends 

Never Seldom Sometimes Often Always 

2.22 I improvise my own resources 
for lessons 

Never Seldom Sometimes Often Always 

2.23 I give extra classes to learners 
that struggle 

Never Seldom Sometimes Often Always 

2.24 I am a mentor to inexperienced 
science teachers 

Never Seldom Sometimes Often Always 

2.26 To what extent do you think  
lack of commitment contributes to 
poor  results (Grade 12/CTA/ANA) in 
Science(Physical Science/Natural 
Science)? 

Never Seldom Sometimes Often Always 

2.27 To what extent do you think  
lack of resources contribute to poor 
results (Grade 12/CTA/ANA) in 
Science (Physical Science/Natural 
Science)? 

Never Seldom Sometimes Often Always 

2.28 To what extent do you think  
poor support contribute to poor 
results (Grade 12/CTA/ANA) in 
Science (Physical Science/Natural 
Science)? 

Never Seldom Sometimes Often always 

 

THANK YOU FOR COMPLETING THE QUESTIONNAIRE! 



ANNEXURE 2:  SUMMARY OF RESPONSES 

QUESTIONS RESPONSES MISSING TOTAL 

RESPONSES 

MEAN STD 

DEVIATION 

 Ne-

ver 

Sel-

dom 

Some-

times 

Of-

ten 

Al-

ways 

#    

RESOURCES 

2.1  2.8 3.7 16.5 39.4 37.6 4 109 4.06 0.97 

2.3 1.9 4.6 23.1 25.9 44.4 5 108 4.06 1.02 

2.8 22.4 10.3 13.1 27.1 27.1 6 107 3.26 1.52 

2.22 0 7.3 30.9 35.5 26.4 3 110 3.81 0.91 

2.25 37.5 12.5 11.6 22.3 16.1 1 112 2.67 1.55 

2.27 2.8 6.5 20.6 33.6 36.4 6 107 3.94 1.04 

PLANNING / PREPAREDNESS / KNOWLEDGE 

2.2 0 0 6.5 17.6 75.9 5 108 4.69 0.59 

2.9 5.4 9.0 37.8 29.7 18.0 2 111 3.46 1.06 

2.11 17.0 14.8 42.0 17.0 9.1 25 88 2.86 1.17 

2.13 0.9 1.8 7.1 10.6 79.6 0 113 4.66 0.76 

2.18 4.5 4.5 40.9 30.9 19.1 3 110 3.55 1.00 

          

QUESTIONS RESPONSES MISSING 

TOTAL 

RESPONSES 

MEAN 

STD 

DEVIATION 

 1 2 3 4 5 #    

COMMITMENT / DEDICATION 

2.5 0.9 0 9.9 39.6 49.5 2 111 4.37 0.74 

2.7 0.9 0 8.2 15.5 75.5 3 110 4.65 0.71 
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2.12 0 0.9 12.5 28.6 58.0 1 112 4.44 0.74 

2.26 1.9 8.4 25.2 30.8 33.6 6 107 3.86 1.04 

SUPPORT RECEIVED BY EDUCATOR 

2.4 15.7 13.0 22.2 16.7 32.4 5 108 3.37 1.45 

2.6 0.9 11.3 20.8 39.6 27.4 7 106 3.81 1.00 (0.996) 

2.16 26.4 12.7 33.6 12.7 14.5 3 110 2.76 1.36 

2.19 0.9 2.7 12.5 36.6 47.3 1 112 4.27 0.85 

2.20 0 1.8 18.9 32.4 46.8 2 111 4.24 0.82 

SUPPORT EDUCATOR GIVES TO LEARNERS 

2.10 1.8 0 8.8 26.5 62.8 0 113 4.49 0.80 

2.15 4.6 9.2 32.1 24.8 29.4 4 109 3.65 1.13 

2.17 0 3.6 12.7 32.7 50.9 3 110 4.31 0.83 

2.21 29.5 17.0 23.2 20.5 9.8 1 112 2.64 1.35 

2.23 14.5 17.3 32.7 22.7 12.7 3 110 3.02 1.23 

2.24 20.4 19.4 19.4 24.1 16.7 5 108 2.97 1.39 

STAND ALONE QUESTION TOO VAGUE 

2.28 1.0 9.5 30.5 28.6 30.5 8 105 3.78 1.02 
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