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ABSTRACT 

In 2004 an educational evaluation strategy consisting of Common Tasks for Assessment 

(CTAs) was introduced nationally into South African high schools as an external 

examination, marked internally by individual teachers. It took the form of a systemic 

assessment for Grade 9 learners with the main intentions of promoting a common 

standard and serving as a validating tool for school-based assessment. This analytical­

descriptive investigation in 12 schools (in the Western Cape is a contribution to the 

research fields of academic performance testing, achievement and response. 

CTAs use the framework of the curriculum, broadly defined as the organising principle in 

how educational opportunities are provided to learners. Hence, the basis of the CT A 

model has three aspects: the intended curriculum. the implemented curriculum. and lhe 

attained and experienced curriculum. 

The CTA testing took place in 2004 with many schools participating. 

The CTA assessment in the area of Natural Science was framed by two orgallls1Jlg 

dimensions: a content domain and a cognitive domain. The content domains that framed 

the science curriculum were presented as themes: I({e and living; energy and change Gnd 

l11aller and materials. The cognitive domains were: factual knowledge, concepti wI 

knOldedge, and reasoning and analysis. 

Research design and methodology 

The focus of the study was on investigating the responses of conveniently availahle 

diverse classes of learners to the 2004 national Grade 9 CTA Natural Science test paper 

that was two hours long. 
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The key research questions were: 

1. How did a sample of 1500 learners and their teachers experience the 2004 

Grade 9 Natural Science Common Tasks for Assessment (CTA) as an 

instrument of performance and educational achievement? 

2. Why did the learners perform in the ways that they did, and what deeper 

insights into the learners' achievements on the CTA were gained when their 

responses were analyzed? 

An exploratory ex post facto research design was adopted during Phase I of the study 

which comprised the feasibility study in these schools. In Phase 2, a quantitative approach 

was engaged in an expanded status study using 12 schools. In Phase 3, a qualitative 

methodology was utilized with purposefully selected samples of learners and teachers 

when data gathered through interviews were subsequently analyzed in terms of theoretical 

explanatory factors and variables that may have influenced their performance. The 

purpose of the status study was to utilise an ex post facto research methodology. It 

described the arrangements made for the large-scale collection of quantitative data once 

again. The selection, size, context and nature of the twelve high schools were described. 

Next. the data collection procedures for Phase II were described in terms of their ethics, 

management. permission, sequence and time-table. Then the lists of dependent and 

independent vari abIes were presented and fi nail y, the intended data, processi ng procedures 

and techniques were introduced. 

The interviews with teachers had two main purposes. These were to assess the perceived 

quality of the test using professional and academic criteria such as those suggested by 

Ebel (1972) and RNCS (2002); and also to obtain recommendations for improving the 

format and content of future CTAs in the Natural Sciences. 

For the quantitative study the sampling design used a stratified cluster design, which 

involved selecting samples of schools from all eligible schools on the basis of definitions 

of levels of socio-economic status. 
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For the qualitative studies. the interviews with learners and teachers were ch')sen 

purposefull y. The interviewed teachers were chosen based on the school's ov ~rall 

performance in the CTA and the teacher's experience in teaching Grade 9 Natural Science. 

Six teachers were interviewed during a five day period in September 2005, selected from 

various schools with different levels of SES. The learners were divided (on pc-per) 

according to low. medium and high achievers. i.e. the teacher chose two or three learners 

from each group who expressed willingness to be interviewed in either English or 

Afrikaans. Learners were chosen in this way in order to get a good spread of achievement 

levels. 

Findings 

Natural Science performance in 12 Western Cape schools. 

I. Overall performance by the 12 schools on the 2004 Science CT A 

The overaJl mean score for the I 572 learners on the Science CTA was a low 

38.370 ± 29.901:. The variation in scores on the CTA ranged from many very low to 

a few very high scores. meaning the score distribution was skewed to the left. 

2. Performance patterns in the scores generated hy the Grade 9 CTA in Science. 

2.1 Analysis of the CT A achievement scores hy SES 

The top performing schools for CTA science were those with the highest level~ of 

SES. There was a distinct pattern in achievement levels from the highest SES to 

the lowest SES in the order: highest SES (mean score 5770) > medium SES 

(mean score 497c) > normal SES(mean score 419',) > lowest SES (mean score 

1501: ). 

2.2 Analysis of CT A scores by gender 

There was a highly significant difference between the performances of males and 

females in the total score of the Science CT A, where females (mean score 41.4 7c) 

performed better than males (mean score 33.80/(). There were also highly 

significant performance differences between males and females in 20 out of the 25 
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CT A items, in which the females attained the better mean scores. Highly 

significant differences between males from an all boy's school and females from 

an all girl's school appeared among only the highest level of SES schools. 

2.3 By school 

The average achievement scores in the Science CT A of the schools showed great 

variation. The top performing schools were the ex-Model C schools. The top 

performing schools (57%) recorded mean scores were almost double those of the 

lowest performing schools (15%). 

2.4 By schools categorised by ex-racial department 

There were differences in the average CT A achievement scores of learners in 

schools categorised by their former racial departments. The mean scores of the 

learners in the former House of Representative (HOR) and former Department of 

Education and Training (DET) schools was almost half that of learners in the 

former House of Assembly (HOA) schools. An analysis of the achievement 

scores in the different school types (categorised by ex-racial department) indicated 

that the attendance of learners at different school types may have been an 

important determinant in influencing learner achievement outcomes. 

2.5 By language of the test 

Learners answered the CTA test in either Afrikaans or English. ]n the majority of 

test items, English learners performed better than Xhosa and Afrikaans learners. 

English second language participants at higher level SES schools achieved 

significantly higher scores than those English second language participants who 

attended lower level SES schools. The English second language participants from 

the highest SES schools achieved slightly higher scores compared to the English 

first language participants from lower SES schools but achieved a significantly 

higher score compared to English first language participants from the lowest SES 

schools. There was a notable relationship between learners' lower achievement in 

the CT A and the fact that they did not speak the language of the test at home. 
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2.6 By what learners know and can do 

The 1572 Western Cape learners performed relatively poorly on almost all test 

items (>50% of the items) on the CT A. The items in which most learners greatly 

under-performed were based on the process skills: 'identifying variables' and 

'interpreting graphs'. 

3. The CTA instrument itself 

A detailed analysis of the scripts of individual learners revealed several aspects in 

the management. wording and structure of the CTA examination paper itself tnat 

appeared to impact on the low performance of learners. Follow-up interviews 

with the learners and teachers disclosed shortcomings in the CTA that included 

incorrect allocation of time: ambiguity in the wording of particular items: 

language inaccuracies: and so on. 

4. Curriculum 

The CT A test instruments were administered during a period of curriculum 

change and restructuring. The philosophy underpinning the restructured 

curriculum was that of an outcomes-based education. The official curriculum in 

2004 was C2005, and this was characterized at the time by an under-specificatiCln 

of basic knowledge and skills in all learning areas, including science. This study 

analysed information from a large-scale paper-and-pencil test and found several 

mismatches between the intended curriculum, the implemented curriculum, and 

the curriculum experienced by learners and their teachers, especially with regard 

to clarity of content and skills taught. classroom teaching and skills tested and an 

unrealistic time limit. 

5. Class size for the 12 schools 

The class size varied according to the SES of the school. ]n the highest level SES 

schools the average class size was 25-30 learners. ]n the second and third level 

SES schools the average class size \vas 35-40 learners. ]n the lowest level SES 

schools the class size was 40-50. 
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6. Participation in national systemic studies 

It may be important for all South African learners to participate in a national 

systemic assessment which externally benchmarks performance. 

Vll 

]t is anticipated that the findings of this investigation may be of some value to 

future learners, teachers, curriculum planners and CTA examiners. This study 

engaged in identifying and selecting certain CTA-related aspects in the teaching 

and learning of science such as misconceptions, lack of skills, misinterpretations 

and inadequate 'prior knowledge' that might hamper further understanding in 

higher grades. The findings emanating from this study may be valuable in that 

they could inform science teachers of the common problems that learners 

encountered. Because the learners participating in this study were found to hold 

inadequate and widespread notions of certain concepts in science, it seems 

probable that many present and future Grade 9 learners might also hold similar 

misconceptions. The findings of the study might also prove to be informative and 

useful to science teachers in the design of their future lessons and instructional 

practices. ]n other words, by identifying and documenting the problems that 

learners appear to have experienced during the past few years (with some of these 

local findings linking to those of other previous studies), cognisance may be 

taken of these specific aspects of learning to try to alleviate the inconsistencies 

where they appear to prevail among the schools. 

]t is anticipated that this study will also be of benefit to curriculum planners and 

CTA examiners by imparting information derived from an intensive analysis of 

learners' responses to questions - with regard to noting test designers' possible 

shortcomings in layout; degree of abstraction: ambiguity: appropriateness for 

RCNS: diagrammatic representation: and the validity of the test items examined. 
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Chapter I Introduction 

1.1 Prologue 

CHAPTER 1 

INTRODUCTION 

The intention of this study is to analyse and explain - both quantitatively and 

qualitatively - both the performance and some of the experiences of 1572 Grade 9 

learners from 12 high schools in the Western Cape on the 2004 Natural Science 

Common Tasks for Assessment (CTA) examination. It also seeks to identify and gain 

insights into some of the tensions and explanatory factors that may have influenced 

the learners' perfom1ances, with particular reference to issues involving science 

process skills, the contexts of assessment formats, language of testing, gender, socio­

economic status and curriculum-specified learning outcomes. In this study selected 

learners and teachers were interviewed on their perceptions and experiences of the 

implementation of the Natural Science CT A examination at various schools to try to 

establish why they were achieving or under-achieving. This investigation uses one 

particular instrument - a CT A in the Natural Sciences - as a potential tool to analyse 

perfom1ance. It also analyses both strengths and shortcomings in the original wording 

and composition of the 25 test items which comprised section B of the CT A. in its 

implementation in 2004. However, the dissertation is not a critique of CT As, in 

general, as a form of assessment. 

The study is set in the context of current theories of learning, continuous assessment 

and common tasks for assessment. The study as a whole endeavours to make a 

contribution to the field of educational perfom1ance testing in high school science by 

enhancing our understanding of the diverse South African context in which testing 

takes place. 

This chapter describes the statement of the research problem, its background, context, 

purpose and significance of the research. It identifies the assumptions of the study 

and its limitations. The chapter introduces and justifies the selection of the research 

design and methodology; it describes the data-generating phases and procedures; and 

it indicates the techniques selected for processing, treatment and analysis of the data. 
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Chapter J Il1troductiol1 2 

1.2 Statement and origin of the problem 

For decades one of the purposes of science education research has been a striving for 

quality in the various aspects of science teaching, learning and assessment. Hence, in 

the present study I, the researcher, have attempted to investigate in depth the 

performance of a diverse group of Western Cape learners in the 2004 Natural Science 

CT A, Section B (attached in Appendix 1). I will also evaluate its pedagogical 

worthiness (its strengths and weaknesses) as an aid to classroom assessment. I was 

motivated by the self-reported experiences, concerns, fears and complaints expressed 

by colleagues, and by my curiosity as to whether these are justified. 

The educational value of the CTA as a potential aid to learning has been under 

scrutiny, especially during the past four years. In particular, concerns about the 

proficiency of its implementation with regard to possibly inadequate administrative 

planning and alleged lack of consideration for teachers and learners have been 

emphasized. For example, the following are some of the comments that were printed 

as SMSs to the Cape Argus (2005: 18):-

Not only do our Grade 9s have to struggle to finish the CT A in two weeks but the 
conditions under which they have to work are less than ideal. Up to 45 students in 
prefabs which are extremely hot. 80th students and teachers are stressed and 
can't wait for this nightmare to end. (Teacher) 

I'm a Grade 9 learner. .. We had 10 periods each day last week in which we had to 
complete our CTA (which came late) and started exams yesterday. We also got 
homework every day. It really is frustrating and stressful. (Learner) 

According to Education Department Director for the North Metropole, Barry 

Volsehenk, schools would be ordered to conduct the programme of CTAs, in spite of 

the confusion at the time, because this was a compulsory national requirement (Bailey 

& Smith, 2005). This was echoed by the Deputy Director-General for Education 

Planning and Development in the Cape Province, Brian Schreuder, who said, "Final 

exams (sic) were not compulsory, but CTAs were essential for assessment" (Bailey & 

Smith,2005:3). 

According to Wilmot (2004), curriculum and assessment decisions have often been 

influenced by political decisions. In Britain, for example, the Thatcher government 

passed the Education Reform Act of 1988 because of a decline in education standards. 

The Act included both a national curriculum and a national testing system (Tell, 
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Chapter 1 Introduction 3 

1998). One of the main purposes of national assessment was to "make sure that 

teachers teach the national curriculum" (Gipps & Stobart, 1997: 14). British national 

testing resembled the current systemic evaluations being conducted in South Africa at 

ages 7, 11 and 14 years to monitor standards. 

Time was a major factor in the process. In Britain, extemal markers were employed 

to mark test papers, test papers were retumed to schools and teachers were allowed to 

question any inappropriate marking (Tell, 1998). However, in 2004 South African 

teachers were under pressure to mark the CT As and there was no time for formative 

assessment. According to Tell (1998), the British tests were fairly valid in that they 

genuinely sampled the curriculum. As occurred in Britain, assessment in South Africa 

is now being used as a valid tool for monitoring and judging standards. This is 

evident in the national testing of the CT As. 

In South Africa, the Assessment Policy for General Education and Training of the 

Department of Education (DoE, 1998a) made provision for widespread systemic 

evaluation, to be conducted at the Grades 3, 6 and 9 levels "on a nationally 

representative sample of leamers and leaming sites in order to evaluate all aspects of 

the school system and \caming programmes" (DoE, 2002a:2). This was the same 

process as in the United Kingdom (Gipps & Stobart, 1997). The three objectives of 

the systemic evaluation of the CT As (on which this study was based) were to: obtain 

information on leamer achievement; identify factors that affect leamer achievement 

and make conclusions about appropriate education interventions (DoE, 2002a:3). To 

date no comprehensive analysis has been conducted on the implementation of the 

Grade 9 Natural Science eTA in the Westem Cape, which concentrated on the 

application of new skills specified in the new curriculum and the performance of 

different categorized schools. 

1.3 The 2004 Natural Science CT A examination 

In South Africa, Common Tasks for Assesment (CTAs) - which can be regarded as 

constituting forms of standardised testing, i.e. systemic assessments - were intended to 

be set extemally and marked intemally. One could view CT A testing as reflected in 

this quotation: 
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Chapter 1 Introductio/7 

Standardised tests were never intended to be the key component of student 
evaluation. They were intended to be a valuable ingredient that would 
combine with many other assessments to create a more accurate picture of 
a student's educational profile. 
(Burke, 1997, cited in the Department of Education and Training: 
Government of Western Australia, 2000) 

4 

According to a document, A drappameworkfor the development of the CTAs (DoE, 

2002b: 10), the Department of Education stated that the CT A should be designed as 

series of performance-based assessment tasks, which "emphasises the learners' ability 

to use or transfer their knowledge, understanding and skills into action" in a real life 

situation. These real life context problems are composed of two parts of 

information provided to the learner. The first part describes the context in the 

form of a story and the second part provides the learner with the information required 

to answer the questions (see Appendix 1). Section B should assess individual 

learners' performance, using a paper and pencil test. These tests could be designed by 

"using objective and or free response questions" (DoE, 2002b: 16). Free response 

items assess higher analytical skills, i.e. problem solving, decision making, drawing 

inferences and hypothesising. 

Bansilal (2008) argued that mathematically contextualized tasks - and by inference in 

this study, scientific tasks - could also be classified as literacy tasks. These 

performance-based assessment tasks could also be used in a systemic way to 

evaluate reasoning skills and outcomes. 

CT As can be used on a small scale (for example in two schools) or on a very wide 

scale (e.g. throughout the whole country), for one or more learning areas and for any 

grade. Although the initial purpose for the South African CT A was to enable school 

leavers to qualify for and obtain a GETC (General Education and Training 

Certificate), it can also provide an opportunity for teachers and learners to compare 

their progress and status with that of learners in other schools. Also, it can be used to 

assess learners, evaluate teachers, "set a standard for teachers" and "highlight areas in 

the curriculum that need attention" (Sieb6rger, 2004:79). Today this purpose may 

seem unfair to teachers since it places pressure on teachers to achieve results instead 

of improving the quality of learning (Sieb6rger, 2004). 
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Chapter 1 Introduction 

The intended purposes of CT As were to: 

• ensure consistency in teacher judgements; 
• promote common standard setting; 
• strengthen the capacity for school-based continuous assessment: 
• increase the accuracy of the assessment process and tools; 
• ensure that the school-based assessment tasks properly assess competencies and 

achievements; and 
• ensure expanded opportunities for leal1lers. 

(DoE,2002c:79) 

5 

In practice, a CT A - comprising sections A and B - could have been used both 

formatively and summatively in 2004. Section A could have been used formatively 

if learners had been given back their attempted tasks to check them to see where they 

went wrong and where and how they could have improved, i.e. "to grow and to make 

progress" (SiebOrger, 2004:22). Furthermore, it could have been used in a summative 

way (Section B) "to demonstrate that an outcome or assessment criterion had been 

attained" (Sieb6rger, 2004:37). Nevertheless, in 2005 and 2006 only Section A was 

issued to schools. However, in 2007, both Section A and Section B were issued to 

schools. 

1.4 Assessment for the General Education and Training Certificate (GETC) 
and its purposes 

The South African Interim Policy Framework for the Assessment and Promotion of 

Learners in Grade 9 (DoE, 2003a) outlined the assessment and promotion 

requirements applicable to Grade 9 learners in the schooling system. It stated that the 

General Education and Training (GET) Band, Grade 9, demarcates the end of the 

compulsory phase of schooling. Education in this band aims at providing learners 

with the basic competenees or a broad foundation of knowledge, skills, values and 

attitudes needed for lifelong learning. Therefore it was envisaged that a General 

Education and Training Certificate (GETC), as prescribed by the South African 

Qualifications Authority (SAQA), should be offered in future. 

In the case of schooling, the attainment of a GETC will provide accreditation within 

the National Qualifications Framework (NQF) and will also assist in the selection and 

placement of learners for further learning; it will have a filtering purpose and 

recogl1lze competencies that learners have acquired during the ten years of 

compulsory schooling, including Grade R. The assessment requirements at Grade 9 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter I Introductio/7 6 

level have been determined within the parameters of recent policies, i.e. Curriculum 

2005 (DoE, 1997), the Assessment Poliey for Grades R-9 (DoE, 1998b), the White 

Paper on Edueation and Training (DoE, 1995a), the Education White Paper 6 (DoE. 

200 I a) and the General Edueation and Training Certificate Policy (South African 

Qualifications Authority (SAQA), (DoE, 200 I b). 

The South African General Education and Training Certificate document (DoE, 

2000: 13) has given four broad purposes for a GETC which are: 

• Political: for informed participation in a democracy; 
• Social: for active involvement in community contexts; 
• Personal: for empowerment, self-confidence and links with cultural capital; and 
• Economic: for economic growth. in terms of providing a foundation for the 

acquisition of knowledge and skills needed for the world of work. 
(DoE. 2000: 13) 

A statement of purpose for the GETC was formulated as follows: 

The primary purpose of the GETC is to equip learners with the knowledge, skills 
and values that will enable meaningful learning participation in society as well as 
continuing learning in further education and training, and provide a firm foundation 
for the assumption of a productive and responsible role in the workplace 
(DoE,2000:14). 

The above purposes provide an indication of the GETC and its connection to the 

CTAs as an external examination in schools. Besides the fact that initially the CT As 

were intended to be used for learners to obtain a GETC, they were also used as 

instruments to ensure that certain skills were taught to learners by the end of Grade 9 

and to promote a common standard as stated above. The present study concentrates 

on how learners performed in the science process skills tested in the CTAs which are 

emphasized in the purposes of the GETC (DoE, 2000). 

1.5 Issues in performance testing, outcomes and continuous assessment 

1.5.1 Theoretical framework 

This study is set in the context of constructivism, a theory about knowledge and 

learning. A behaviorist approach to learning proposes that when a learner learns to 

repeat an action this would improve his or her performance. In other words a 

behaviorist approach is based only on 'recall', which was traditional rote learning. 

Consequently this learning theory focused on learners' performances instead of the 

reasons that made them respond in a particular way (von Glasersfeld, 1995). Contrary 
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Chapter I Introduction 7 

to this latter forn1 of learning, a eonstruetivist approach has favored a response to new 

forms of learning in which learners are encouraged to analyse and interpret new 

information (Black, 1999). It is based on the belief that the reception of new 

knowledge is dependent on learners' existing knowledge and that formative 

assessment must strengthen this knowledge. Constructivism takes into account 

learners' preconceptions of a particular topic which could develop into 

misconceptions. For example, these misconceptions can develop from previous 

science lessons. The CT As can be used to identify any fonn of misconceptions, 

whether or not they relate to previous research. This study takes into account the 

possibility of a lack of prior knowledge as well; i.e. learners could possibly not have 

been taught properly or they did not know the correct answers. 

In the light of this theory, I have used the content and nature of the curriculum to 

analyse the content and nature of the CT A which has been used as a tool to drive 

educational refonn. Thus it is necessary to look at the intended curriculum which 

includes the stated objectives of the curriculum pertaining to science; the 

implemented curriculum which refers to the instructional process implemented - in 

this case the CT A; the perceived curriculum as experienced by the learners and 

teachers; and the achieved curriculum which produced the learning outcomes and the 

outputs of the learners (Mills & Treagust, 2002, cited in BansilaL 2008; Reddy, 

2006a). 

1.5.2 Issues in the classroom assessment of science 

An examination of the literature on educational measurement and evaluation reveals 

that the notion of assessment is tentative and has been continuously changing globally 

(Black, 1998; Davis, 1998; Gipps & Stobart, 1997; Wilmot, 2003; Shepard, 2000). 

With the result, assessment has been the main instrument for transfonnation in 

education (e.g. Barnes, Clarke & Stephens, 2000; Davis, 1998). 

The present study also analyses the perfonnances of learners as part of the process of 

educational transfonnation - a result of this within the South African context. It 

investigates whether evidence of transformation is present in the CT As. 

Transfonnational change has resulted in a new form of practice that includes the 
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Chapter J Introduction 8 

"notions of skill, re-skilling, transferability, compctcnce, outcomes and life-long 

learning" (Edwards & Usher, 1994, cited in Wilmot, 2003:314). All the above notions 

fall under the umbrella of Outcomes-based Education (OBE) which forms the 

foundation of the South African curriculum. OBE proposes learner-centeredness 

which is the opposite of the didactic approach to teaching. It "strives to enable all 

learners to achieve their maximum ability" through a realization of the learning 

outcomes (DoE, 2002c: 1). 

OBE is based on Spady's four principles which are: "clarity of focus", "designing 

down", "high expectations" and "expanded opportunity for learners" (Spady, 

1994: 10). Since the present study deals with one form of assessment, the CTA, a brief 

discussion of how these principles of OBE are related to assessment may be important 

to understand. Vandeyar and Killen (2003) explained how the above principles 

related to assessment as follows: 

• Clarity of focus - requires assessment to be clear so that proper inferences can be 

made about learners. 

• Designing down - requires assessment tasks to provide information on how 

learners progress and their ability to move to the next level of competence. 

• High expectations - require assessment tasks which are also challenging to 

learners. Thus learners will be provided with the opportunity to attain high levels 

of achievement. 

• Expanded opportunity - advocates that all learners should be given enough time to 

complete a task and that more opportunities should be given to learners before a 

final assessment of their progress has been made. 

Any form of assessment endeavours to measure the extent to which an outcome has 

been achieved. However, the assessment of outcomes is not without problems. Many 

other countries have experienced problems regarding the attainment of outcomes. 

According to Sieb6rger (2004) problems encountered in the other countries include: 

an increase in the workload for teachers; different interpretations by various teachers 

on different learning outcomes; difficulty in reaching consensus in the attainment of a 

Learning Outcome (LO) or Assessment Standard (AS); assumptions that traditional 
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Chapter 1 Introduction 9 

examinations and tests have been stopped and that content has been replaced by skills 

and abilities. 

However these problems could be solved by a number of strategies. Solutions to the 

problems, based on other countries' experiences have been provided by Sieb6rger 

(2004) as follows. Firstly, the workload could decrease if learners are taught to assess 

themselves; and also if more textbooks and other teaching resources are made 

available. Secondly, collegiality may offer a solution to interpreting assessment 

standards, outcomes and knowledge of whether an assessment standard (AS) or a 

learning outcome (LO) has been reached or not. This can be achieved if teachers meet 

regularly to discuss these concerns related to interpretation by reaching consensus, 

and to allow flexibility in the assessment of outcomes. Thirdly, traditional types of 

tests and examinations should continue as long as they are not the only form of 

assessment; and they should be designed within the context of OBE. Lastly, skills 

cannot be divorced from content. Even though the emphasis on content has shifted, it 

remains very important and should be taught properly. The CT A is a typical example 

of how skills and content are integrated; and an analysis of the performances of 

learners (in this present study) on certain sections of the work may detennine whether 

or not this is true. It will also attempt to find out whether teachers are comfortable 

with the new approach to assessment. 

Although, the system of OBE has been borrowed mainly from Australia, one should 

bear in mind that the contexts of the two countries are very different (Malcolm, 2001). 

Firstly classes in Australia, are smaller (25-28 learners) compared to South Africa (35-

50 lcarners). Most schools in Australia can be considered to be more or less in line 

with South Africa's former Model C schools, which can be regarded as relatively 

'advantaged schools' (see page 27). Australian schools are well resourced - unlike 

most South African schools. Although both countries are multicultural, in Australia 

the majority of learners speak English at home (Malcolm, 2001). In South Africa, it 

has been reported that some Xhosa learners who attended multicultural schools spoke 

English both at home and at school, but that the majority of lcarners were 

disadvantaged by the dominant language, English (Mda, 2004). 

The mam purposes of assessment, as stated in the Revised National Curriculum 

Statement (RNCS) (DoE, 2002c:77), would be: "to enhance individual growth and 
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Chapter I Introduction 10 

development; to monitor the progress oflearners; and to facilitate their learning". The 

kinds of assessment that the present study will mainly allude to are: formative 

assessment, summative assessment and systemic assessment. According to the RNCS 

(DoE, 2002c:77), formative assessment "monitors and supports the process of 

learning and teaching" and "feedback IS gIven to enable learners to grow". 

Summative assessment provides "an overall picture of learners' progress at a given 

time". Systemic assessment "is a way of monitoring the education system" and "is 

conducted at the end of each phase of the General Education and Training Band". 

In the past, summative assessment was the form of assessment that seemed to have 

dominated assessment in education. Levels of achievement were measured only by 

examinations and tests. The recognition of a more potentially positive role for 

e1assroom assessment in supporting learning and motivation has now created a school­

based formative assessment model that involves an increased role for teachers. 

Although it could be argued that formative assessment has always been used as a form 

of giving feedback to learners, it has most definitely not been widely used as a 

formalised continuous process where learners' progress is regularly or continuously 

monitored. According to Black (1998); Davis (1998); Gipps & Stobart, (1997) and 

Shephard, (2000) a new form of continuous assessment in school e1assrooms have 

been developed which gave all learners an opportunity to be assessed in many 

different ways. 

On-going, formal systemic assessment has only been performed with Grade twelve 

learners in the past few years. Lately, in 2004, the CT As were written nationally and, 

in 2007, Grade II learners were also given an external examination. The CTA 

differed slightly in its approach to the Grade II examinations in that it aimed to test 

mainly skills. It consisted of Section A, which targeted outcomes that were not best 

assessed in a 'pencil and paper exercise', i.e it emphasized performance-based 

assessment. This section was to be taught to the learners and completed by the 

learners before giving them Section B. It assessed the individual competence and 

focused on selected specific outcomes and skills (DoE, 2002b). The content and 

context was derived from section A, which meant that section A had to be covered 

well before being tested in section B. One of the common purposes for all these 

examinations was to monitor standards. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter 1 Introduction II 

According to Reddy (2006a), systemic forms of assessment - which can also be 

referred to as achievement tests - have been conducted since the 1960s as a means of 

increasing government's accountability to improve the quality and performance of 

learners within the educational domain. However, these accountability tests have 

been criticised for their negative effects on teaching and learning, as believed by 

Shepard (2000:9), who stated that accountability tests "prevent and drive out 

thoughtful classroom practices". He argued that test scores are likcly to increase 

without a corresponding improvement in student learning. These criticisms were 

supported by those of Whitford and Jones (2000) who also believed that 

accountability tests would inevitably lead teachers to pressurising the state into being 

more specific with the content to be tested. According to Whitford and Jones (2000) 

some believed that these standardised tests were good while others believed that 

teachers' professionalism was being reduced - since they were being obliged to teach 

what others had designed, without taking into consideration their individual learners. 

According to (Whitford & Jones, 2000), this would have a bad effect on teaching. 

This could also possibly result in teachers - being held accountable - to leave for 

schools with higher scoring learners. This view is supported by (Shepard, 2000). 

1.6 The South African background and context of the research 

1.6.1 The introduction of recent versions of the curriculum and curriculum policies 

The South African Draft Assessment Policy in the General Education and Training 

Phase, Grades R to 9, and Adult Basic Education and Training (ABET) (Department 

of Education, DoE, 1998a) discussed and described assessment as performing a 

prominent role in educational reform and transformational education. Assessment 

procedures in the apartheid era resulted in a documentation of the negative effects of 

many types of examinations and testing. For example, the use of the Senior 

Certificate Examination as a requirement for university entrance and the provision for 

school leavers with a certificate resulted in a complicated system of subject 

classification of Higher, Standard and Lower Grade examination papers. 
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Chapter 1 Introduction 12 

With the introduction of the new curriculum in 1998, an opportunity arose for Soutll 

Africans to transform their assessment procedures from a "judgemental" to a 

"developmental" form of assessment (DoE, 1998a: 16). The document described the 

inefficiencies with past assessment practices as follows: 

• an 111crease 111 the failure rate due to promotion requirements, which 111 tum 

resulted in an increase in the drop-out rate of learners; 

• need for teachers relying on written tests and end-of-year examinations; 

• teacher-driven and traditional teaching and learning strategies; 

• high failure rate in the Senior Certificate examination; 

• examination marks were taken as the total assessment in certain subjects for 

learners; 

• varied interpretations of continuous assessment that proved to be problematic; 

• a high rate of unemployment for school leavers; 

• lack of necessary skills from schoolleavers; 

• lack of opportunity for learners with special educational needs; and 

• the lack of accountability with regard to learner requirements. 

These problems of the past have initiated an alternative form of continuous 

assessment. This new type of continuous assessment allows testing throughout the 

year. It involves work with many tasks and tests, and not just testing at the end of the 

year. It is a structured process of collecting information about the performances of 

learners measured against the Assessment Standards of the Learning Outcomes. This 

information on learners' work is usually kept in a portfolio. However, besides this 

type of continuous classroom assessment, the CT As have been introduced as a form of 

external national test - so that learners can be assessed in a number of different ways 

instead of in the past, where only written tests and end-of-year examinations were 

considered. Also, the issue of accountability arose from the previous educational 

system. Being a national standardized test, a CT A can be used as a tool to compare 

how different schools are performing and, possibly, how schools could be held 

accountable. It can also be used to implement recommended skills stipulated in the 

RNCS (DoE, 2003b:20). The present study aims to enlighten and inform policy 

makers and teachers about the shortcomings or advantages of the new 

transformational strategies now being used by the Department of Education. 
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The South African Draft Assessment Policy in the General Education and Training 

Phase Grades R to 9 and ABET (DoE, 1998a:22) outlined that effective and 

informative assessment should: 

• Ilave clear, direct links with the CO and LOs. 
• Be integral to teaching and learning. 
• Be balanced. comprehensive and \aried. 
• Be valid and fair. 
• Engage the learners. 
• Value the education and practitioner judgement. 
• Be time efficient and manageable. 
• Recognise individual achievements and progress. 

• Involve a whole school approach. 
• In\oI\e parents actively. 
• Convey meaningful and useful information. 
• Cater for learners with special educational needs. 
• Be bias free and sensitive to the gender. race and cultural backgrounds and 

abilities of learners. 
• ImprO\e the quality of learning. 

(DoE. 1998a:22) 

A more recent Revised National Curriculum Statement Grades R-9 outlined the 

characteristics of assessing Natural Science as follows. It should be: "transparent and 

clearly focused"; "integrated with teaching and learning"; "based on predetermined 

criteria or standards"; "varied in terms of methods and contexts"; and "valid, reliable, 

fair, leamer-paced and flexible enough to allow for expanded opportunities" (DoE, 

2002c:77). 

Since one of the dimensions of the present study has focused on perforn1ance of 

learners and the factors that might have influenced the learners' performance, it is 

necessary to understand the effect of the past on the educational system. A brief 

outline of the historical background of South African educational policy is described 

below. 

Prior to 1994, the National Party government elected in 1948 implemented the 

apartheid education laws and the Bantu Education act of 1953. It managed to 

segregate government schools racially for more than four decades (Jansen, 200 I). 

The apartheid government provided separate, racially divided but inequitable 

education systems: the Department of Education and Training (DET) for "Blacks", the 

Department of Education and Culture containing the House of Representatives (HOR) 

for "Coloureds", the House of Delegates (HOD) for "Indians" and the House of 

Assembly (HOA) for "Whites". These were funded unequally with DET schools 
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Chapter 1 Introduction 14 

being the most adversely affeeted in terms of funding. According to the Draft White 

Paper on Education and Training of South Africa's national Department of Education 

(DoE, 1994): 

.... the funding of education and training has been grossly unequal across the racial 
and ethnic subsystems. A century or more of discriminatory provision entrenched 
huge disparities in physical facilities, professional services and teaching quality. 
(South Africa, DoE, Government Gazette 1994:9) 

After apartheid, in the mid-90s poliey-makers were faced with a huge challenge to 

develop a new education system to serve the needs of the new democracy. This meant 

that public and private resources had to be used wisely to serve alllcarners under one 

education system (Fiske & Ladd, 2004). 

However, this failed to solve the problem of supplying an equal and accessible 

education for every child. Despite the ANC's promises of a free education for every 

child, this did not materialize. The post-apartheid government decided to encourage 

public schools to be supported by public funds. Fiske and Ladd (2004) showed that 

South Africa adopted a fees-based policy for a variety of reasons which included the 

limited availability of public resources and the pressure for local control over 

education. They argued that this ultimately led to a situation where race was replaced 

by class. This meant that children whose parents could afford to send them to good 

public schools (Model C schools) were provided with a school with sufficient 

resources, whereas children from lower socio-economic backgrounds did not 

necessarily benefit since their parents could not afford to pay school fees. The middle 

class children were still benefiting and the working class children who attended the 

previously disadvantaged schools were more handicapped since schools were battling 

to make ends meet with minimal school fees. 

Another challenge with which the government was faced was developing a policy for 

this new system of education. This resulted in a number of active political and 

business groups coming to the forefront to participate in the structuring of this new 

educational policy, as reported by Jansen (2001). These were the trade union 

movement, the African National Congress (ANC) the apartheid state, the international 

aid community, the business community, the non-governmental organizations (NGOs) 

sector and the National Education and Training Forum. 
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All of these political and business groups contributed towards the policy after 

apartheid in some way or other. Therefore educational change had economic, social 

and political influences. Hence it can be argued that the teaching of school science 

has been "influenced by various political and pragmatic pressures and constraints" 

(Kind & Taber, 2005, cited in Taber, 2006: 143). 

Between the years 1994 and 1999 many new educational Acts of parliament were 

passed which ineluded: the South African Schools Act of 1996, the Further Education 

and Training Act of 1998 and the Higher Education Act of 1997 which resulted in 

non-racial universities and schools, compulsory education for all children and the 

election of goveming bodies in all public schools (Manganyi, 2001). The White Paper 

was another important document released in 1997 in which the govemment made a 

commitment to "equity, justice and a better life for all" (Moja & Hayward, 2001: 118). 

The White Paper initiated the development of a new curriculum C2005 in 1997, which 

was subsequently revised. Currently the implementation of the Revised National 

Curriculum Statement continues to base its Leaming Outcomes for the General 

Education and Training for Grades R-9 on the Critical and Developmental Outcomes 

that were encouraged by the South African Constitution and developed in a 

"democratic process" (DoE, 2002c: 1). 

An outcomes-based approach was favored due to the lack of confidence in the 

traditional methods of teaching and training, which were content-based (DoE, 1998b). 

Within the old content-based system, "assessment was largely summative, norm­

referenced", aggregative and "judgemental in nature" (Killen & Vandeyar, 2003: 122). 

It emphasized factual knowledge and content; leamers were assessed individually; it 

was largely driven as a need to prove that assessment had taken place to the relevant 

authorities and placed little emphasis on critical thinking skills or on the needs of the 

individualleamers (Killen & Vandeyar, 2003). 

Five of the Critical Outcomes (COs) stated in the Revised National Curriculum 

Statement, which pertain to the present study, are given as follows. Leamers should 

be able to: 

• identify and solve problems and make decisions using critical and 
creative thinking. 

• collect, analyse, organize and critically evaluate information. 
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• communicate effectively using visual, symbolic and/or language 
skills in various modes. 

• use science and technology effectively and critically, showing 
responsibility towards the environment and the health of others. 

• recognize that problem solving contexts do not exist in isolation. 
(DoE, 2002c: 1-2). 

16 

Three of the five Developmental Outeomes (DOs) stated in the Revised National 

Curriculum Statement (DoE, 2002c: 1-2) pertaining to the present study, are that the 

leamers should: "reflect on and explore a variety of strategies to leam more 

effectively"; "participate as responsible citizens in the life of local, national, and 

global communities"; and "be culturally and aesthetically sensitive across a range of 

social contexts". 

Each of the three Leaming Outcomes for Natural Science and Technology, L01, L02 

and L03 (DoE, 2002c:6) - emphasizing scientific investigations; constructing science 

knowledge; and science, society and the environment - represents, to a certain degree, 

the attainment of the Critical and Developmental Outcomes. 

The RNCS (DoE, 2002c) states that the new curriculum endeavours to promote values 

that are important for personal development. The kind of leamer that is envisaged is 

one whose actions will enhance a society based on respect for "democracy, equality, 

human dignity, life and social justice" (DoE, 2002c:3). The document also identifies 

the important role of teachers which hopes "to create a lifelong leamer who is 

confident and independent, literate, numerate, multi-skilled, compassionate", with a 

high regard for the environment "and the ability to participate in society as a critical 

and active citizen". 

Although huge efforts have been made since 1994 to achieve equity in the education 

system, the gap created by the apartheid system is too great to overcome within a 

short period of time. The legacy of the apartheid system of education has resulted in a 

large number of under-qualified science and mathematics teachers; a lack of proper 

facilities; and there is still a high leamer-teacher ratio in the majority of South African 

schools. The unfaimess of the old govemment is evident in that the majority of 

leamers in South Africa have been receiving sub-standard education (Sadeck, 2003). 
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Chapter 1 Introduction 17 

Consequently, the current government is faced with a huge task to remedy the past 

situation. However, certain major decisions concerning the rationalization of teachers 

and the immediate implementation of a new education system have worsened the 

situation since classes are still too big and the number of teachers in specialist subjects 

like mathematics and science has dropped. 

The National Education Policy Act of 1996, cited in the Draft Assessment Policy in 

the General Education and Training Phase Grades R to 9 and Adult Basic Education 

and Training (ABET) of 1998 (Government Gazette No. 18998), states that: 

... the Minister shall direct that the standards of education prO\ision. delivery and 
performance throughout the Republic be monitored and eyaluated by the 
Department annually or at specified intervals in accordance with the object of 
assessing progress in complying with the proyisions of the Constitution and with 
national education policy. .. (DoE. 1998a: 33) 

Prior to the introduction of the Act, there was no systemic monitoring of the quality of 

the education system, except for the matriculation examinations. At present the main 

objective of systemic evaluation is to assess the extent to which the vision and goals 

of the educational transformation process are being achieved by the education system, 

with particular reference to the General Education and Training (GET) and Further 

Education and Training (FET) phases. It is also seen as a means of monitoring 

standards. This will provide adequate and relevant information which can assist in the 

formulation of policies and programmes for a qualitative improvement of General and 

Further Education and Training band. Lastly, it is seen as a means to determine the 

strengths and weaknesses of the system on a periodic basis. This can be achieved by 

providing feedback to all the participants in the system so as to put in place processes 

and structures that will assist in providing remedial measures to address the 

weaknesses. At the same time note can be taken of the strengths to see how these 

could be used to improve the system. 

This new educational transformation has had a great influence on teachers and their 

teaching performance. For example, teachers have had to prepare tasks with learning 

outcomes, assessment criteria and rubrics and these have required time and 

knowledge. According to Welton (2001), transformation required that all stakeholders 

- which included learners, teachers and managers - should have understood the new 

learning and teaching practice. Teachers required major training to understand the 

new approach to teaching and they needed to learn new skills and attitudes to learners. 
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Chapter I Introduction 18 

They needed to develop a practical understanding of what the new policies were; how 

they could be implemented in practice, and how learning and teaching could be 

managed in ways appropriate to the new paradigm. This meant that teachers had to be 

familiar with the new policy documents and to be able to interpret them. Sayed 

(2002:29) believed that there was a "mismatch between policy intention and policy 

practice" which meant that teachers were either not interpreting the new policy 

practice or that the policy documents were too implicit. 

Another factor that should not be ignored during any transformation period is that 

each school deals with change differently. Some schools are equipped and can cope 

with change immediately, while others are not prepared for change due to limited 

resources and under-qualified teachers. Contrary to this, efforts to implement C2005 

assumed that all schools were essentially the same and therefore all would benefit 

from the same kind of training and implementation strategy. This argument has been 

highlighted by Rogan (2000: 119) who stated that "the process of change is an intimate 

affair that will play out differently in each and every school"; in other words it is 

context-specific. 

Consequently, it is an aim of this study to determine how Grade 9 learners from 

different schools - which are categorized according to their level of socio-economic 

status (SES) - performed on the 2004 Natural Science CT A. Follow-up studies could 

determine how each individual school type experienced the CT A, through interviews 

with teachers and learners. The present study also looks at performances on each item 

and overall performance, but it does not classify each subsequent interview according 

to school type. 

From the above discussion, it is quite evident that a variety of schools have developed 

because of apartheid, due to geographical location and socio-economic background. 

Hence I have consciously sought the inclusion of schools from different socio­

economic backgrounds in order to analyse the nature and extent of their differences in 

performance. 
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1.6.2 Issues of accountability in assessment 

As a 'high stakes' assessment, the GET certificate would be viewed as the exit point 

of Level 1 of the NQF, and as a pre-requisite for admission to the Further Education 

and Training band (Level 2 of the NQF). According to Wilmot (2004), the issue of 

accountability took on several new proportions. Wilmot believed that the results of 

the GET assessment would provide the state with information relating to the schools' 

and the state's perforn1ances in relation to the expected national standard (especially if 

these results were published). With the result, plans to improve performances of 

under-achieving schools would be initiated as done in the United Kingdom (Wilmot, 

2003). 

Wilmot (2004: 11) pointed out that one should also "be sensitive to the context and 

circumstances of schools", given the wide range of schools. This meant that the 

socio-economic status of schools should be taken into account. Examiners in Britain 

attempted to resolve the potential unfairness of absolute raw scores that did not take 

into account the background and circumstances of schools by producing "benchmark 

data" which categorised schools, so that similar schools were compared, according to 

Tate who was the chief executive of the qualifications and curriculum authority at the 

time (Tell, 1998:67). In the present study, schools were categorized according to 

school fees levied so that a fair analysis could be made. The issue of accountability 

can be reviewed only by an analysis of learners' perfom1ances among different 

schools. However, there are many factors that influence learners' performances. 

Although accountability is not the focus of this study, the outcome of the analysis may 

substantiate the argument concerning whether schools which are under-perfom1ing are 

to be held accountable or not. 

Wilmot also reviewed the issue of accountability with regard to both the state and the 

public. Wilmot referred to Tell (1998) and his impression of accountability. 

According to Tell (1998), schools would be obliged to maintain a good standard and 

therefore would be kept alert as under-perfom1ing schools would be identified. 

At present, school teachers and principals are kept alert by regular moderation 

meetings, where results and assessment tasks are scrutinized among teachers from 
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other schools and by a subject advisor. In this manner a certain standard is monitored 

and teachers arc obliged to develop a good standard. However, many factors 

contribute to teachers not assessing the way they should. A recent study conducted by 

Singh (2008) to determine whether or not 15 teachers in rural secondary schools were 

coping with outcomes-based assessment has revealed that the Natural Science 

learning area was not properly taught and assessed by teachers due to poor preparation 

caused by a heavy workload. Thus accountability can be viewed as something good 

that will or should improve the educational standard of schools. Cameron Dugmore, 

the Minister of Education and Culture in the Western Cape, has stated that schools 

were to be held accountable for their performances, while support for 

underperforming schools would be offered (Mangxamba, 2006: 1-2). In the latter 

case, if the new system is not achieving its goals, its credibility and legitimacy would 

be challenged, i.e. the state would be held accountable to the public. 

The negative side to accountability is described in a study by Whitford and Jones 

(2000). In Kentucky the state legislated performance based testing for all schools for 

accountability purposes. This system rewarded those schools that were doing well 

and teachers were rewarded with a salary bonus. However, those schools that did not 

improve over a two year cycle were to be held accountable and teacher and 

administrators were monitored. They argue that linking accountability to assessment 

results in major repercussions. In the present situation in South Africa, these effects 

of national testing are very similar to those mentioned by Whitford and Jones (2000). 

For example, great pressure is put on learners to do well in these tests and teacher­

learner relationships have been weakened. Although teachers are forced to teach what 

the state has agreed upon, teachers have to concentrate on skills outlined by others. 

This adds extra pressure on teachers and as a result they tend to ignore the needs of 

individual learners. Since teachers have been told what to teach and the pressure of 

performing is high, it seems that the joy of creative teaching has diminished since 

teachers have already been told to concentrate on the content areas of assessment. 

These criticisms have been supported by Whiford and Jones (2000), who believed that 

teachers and principals are stressed in attempting to improve marks. 

Tate, in an interview (cited in Tell, 1998:66), argued that "the public naming and 

shaming is painful - schools suffer, teachers suffer, the reputations of schools suffer 
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as well - but, on the whole, it seems like a sensible CrISIS response to a CrISIS 

situation" . 

Accountability therefore has advantages and disadvantages. In the fonner case, staff 

members in schools are made aware that their actions as far as assessment and 

teaching are concerned will be monitored. As a result, principals are obliged to keep a 

watchful eye on teachers' methods and assessment tasks to uphold their school's 

reputation. In the latter case, accountability for learners' results can cause stress for 

teachers and principals who are striving to teach amidst discipline problems, a heavy 

workload and bigger classes. Also accountability for performance could result in 

teachers developing any form of testing to develop test scores. Although this present 

study does not look at these factors in particular, it is reported to be a significant 

problem and should be investigated further. 

1.6.3 Preparation issues 

In South Africa, officials in the Department of Education decided to postpone the 

GET certification process until the end of 2004 in order "to build capacity within the 

system; to prepare teachers and learners for the assessment of outcomes; trial and 

develop recording and reporting procedures" (Independent Examinations Board, IEB, 

Circular No 4112002, cited in Wilmot, 2004: 12). However, this postponement was 

necessary to make certain that the new educational system was able to be 

implemented without any problems (Wilmot, 2004). 

1.6.4 Perfonnance level issues 

Perfonnance level or learner achievement, as described in the Government Gazette 

(DoE, 2003c), recommended that learners' marks be converted to percentages and 

then to level descriptor codes so that they could be reported to parents. 

According to Wilmot (2004), the percentages required for academic attainment, at 

Levels 1-3 of the four-level grading system for schools, had been lowered. For 

example, the perfonnance range for Level 3 ('achieved') had been changed from 

50%-69% to 40%-69%. This level category has dropped considerably and has been 
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regarded by many teachers as a lowering of standards. Wilmot (2004) interpreted this 

as a "strategic move by the state to reduce the risk of potentially high GET failure 

rates" Wilmot (2004: 12). This, she believed, meant that the state had poor 

confidence in the new education system. Also, the lowering of GET levels, especially 

in South Africa, whose learners performed poorly in the Third International 

Mathematics and Science Survey-R [TIMSS-R] of 199811999 (Howie, 2001), 

suggested a "regression in terms of educational standards in South Africa" (Wilmot, 

2004: 12). 

1.6.5 Issues of promotion 

The South African General Education and Training Certificate document (DoE, 

2000: 13) described the promotion of Grade 9 learners on the policy basis of learners 

demonstrating competences that reflected a balanced and "weighted spread over all 

eight learning areas, through the combination of an institution-based continuous 

assessment programme and an external summative assessment component". 

According to the document, the learner was to be promoted if he/she satisfied the 

requirements of both the school-based assessment and the external summative 

assessment. It mentioned that the school-based component of continuous assessment 

(CASS) was to constitute 75% of the final result and this was to be moderated 

externally. The external summative assessment was to constitute 25% of the final 

result and was to be conducted through an instrument known as the Common Tasks 

for Assessment (CTA), set for each of the eight Learning Areas (DoE, 2000). Section 

A contributed 60% towards the CT A and Section B contributed 40% towards the CT A 

(DoE, 2002b). The document (DoE, 2000) also described the role of the Council for 

the General and Further Education and Training Quality Assurance (UMALUSI) 

which was to provide mechanisms for assuring the standard of both CASS and the 

CT A at the national level. 

Currently, the CTA can be regarded as a form of 'systemic assessment'. In 2003 the 

DoE and the Independent Examinations Board implemented a series of CT As in the 

GETC nationally for the first time. According to the South African Policy Framework 

for the Assessment and Promotion of Learners in Grade 9 (DoE, 2003a), the CT A 

examination was to be set externally by the DoE in collaboration with the Provincial 
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Departments of Education and marked internally. Therefore my current research 

study analyses the outcomes of the implementation of the Natural Science CTA of 

2004. The Assessment Policy for Grades R-9 (Government Gazette 1998), cited in the 

Government Gazette (DoE, 2003c:8) stated that moderation should be "carried out to 

ensure that appropriate standards are maintained in the assessment process" and that 

"the CTA will also serve as a validation tool for CASS". 

1.6.6 Problematic issues in assessment using CT As 

According to Muller (2004:235), problems arose in the development of the 

instruments because the "under-specification of C2005 provided no common content 

on which to base the tasks". Although it was the aim of the CT A to test skills more 

than content, skills and content were very difficult to separate. As a result, the 

external examiners themselves had to develop Section A that included the necessary 

content required by learners and teachers for them to answer Section B (Muller, 

2004). This resulted in the CT A being too long because of the content. This would 

have been avoided, had C2005 (DoE, 2002c) been more specific in describing content, 

which is something to which I will refer in Chapter 4. Problems also arose which 

involved the translation, distribution and training of the teachers in the CT As (Muller 

2004). Only certain schools wrote the 2003 CT As as they were not compulsory back 

then. 

Hence, in this dissertation it was anticipated that an analysis of the 2004 Grade 9 

Natural Science CTA results, and the interviews with Grade 9 teachers embedded in 

the changes, might also reveal any implementation problems with regard to the CT As. 

1. 7 The purposes of the research and its research questions 

The focus of the current study was on investigating the responses of conveniently 

available diverse classes of learners, who attended schools of different socio­

economic status based on school fees as indicators, to Section B of the 2004 Grade 9 

CT A Natural Science test paper, two hours long, a copy of which is reproduced in 

Appendix I. The learners' performance scores in the Western Cape were readily at 

hand for the purposes of the initial quantitative investigation and the qualitative 

development of subsequent interviews, which were to: 
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• identify concepts in the test items that the learners had difficulty in answering; 

• identify any process skills in which the learners underperformed; 

• judge whether the CT A test paper as a whole might be too easy, too hard, or at a 
reasonable level of difficulty; 

• discover whether misconceptions or mls1l1terpretations were evident 111 the 
learners' responses to individual test items in the Natural Science CT A; 

• measure and try to account for differences in CTA performance score means 
between groups when they appeared to be associated significantly with 
differences in gender, levels of socio-economic status (SES) and home language; 

• detect whether there were shortcomings in the design and wording of the CT A; for 
example, with regard to layout, ambiguity, clarity, appropriateness for RNCS 
(DoE, 2002c) and diagrammatic representation; 

• make evidence-based recommendations for the future use (or discontinuation) of 
CT As in Natural Science as a fonn of mass-testing at the Grade 9 level; 

• record, analyse and explain problems encountered by local schools; and possibly, 

discuss and evaluate the soundness of selected national curriculum statements. 

This study has not looked in depth at each possible contributory factor that may have 

influenced learners' performances. Instead it provides the reader with disclosed 

problems associated with the implementation of the CT A. It judges the CT A as a 

potential tool for assessment in the South African context and provides suggestions 

and recommendations for future CT As and their implementation. 

Hence, in pursuance of the aim of the study, answers were sought to the following 

questions: 

I. How did a sample of 1572 learners and their teachers experience the 2004 Grade 9 

Natural Science Common Tasks for Assessment (CT A), Section B, as a potential 

instrument of performance and educational achievement? 

2. Why did the learners perfonn in the ways that they did, and what deeper insights 

into the learners' achievements on the CTA were gained when their responses 

were analysed? 

The more detailed derived auxiliary-questions pertaining to a range of schools and 

contextually-based variables are set out comprehensively in Chapter 3. 
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1.8 The importance, significance and value of the research 

It is anticipated that the findings of this investigation may be of potential value to 

future learners, teachers, curriculum planners and CT A examiners. In addition to 

identifying perforn1ance strengths, this study has engaged in identifying and selecting 

certain CTA-related aspects in the teaching and learning of science across schools 

such as learners' misconceptions, lack of skills, misinterpretations and inadequate 

'prior knowledge' that might hamper their further understanding in higher grades. 

The findings emanating from this study may be valuable in that they could inform 

science teachers of the common problems that their learners encountered, as well as 

their learners' positive accomplishments. If the learners participating in this study 

were found to hold inadequate and widespread conceptions of certain concepts in 

science, it seems probable that many present and future Grade 9 learners might also 

hold similar misconceptions. The findings of the study might also prove to be 

informative and useful to science teachers in the design of their future lessons and 

instructional practices. In other words, by identifying and documenting the problems 

that learners appear to have experienced during the past few years (with some of these 

local findings linking to those of other previous studies), cognisance may be taken of 

these specific aspects of learning to try to alleviate the inconsistencies where they 

appear to prevail among the schools. 

Past studies elsewhere have also revealed statistically significant differences in the 

performances of learners based on their grade level, school type, student type and 

socio-economic background (SEB); e.g. the learners from high SEB schools have 

tended to outperform those from low SEB schools (Ainley, Graetz, Long & Batten, 

1995; Beaumont-Walters & Soyibo, 2001). Such findings may be used to justify the 

future funding of compensatory intervention programmes or bridging action in 

schools. 

It is hoped that this study will also be of benefit to curriculum planners and CT A 

examiners by imparting information derived from an in-depth analysis of learners' 

responses to test items and questions - with regard to noting test designers' possible 

shortcomings in: layout, degree of abstraction; ambiguity, content appropriateness for 
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the RNCS (DoE, 2002e), diagrammatic representation, and the validity of the test 

items examined. 

Because the CT As were implemented fully in schools only in 2004, when they were 

written nationally as an external examination, many problems were expected to 

surface; and so in this study I have attempted to identify these problems. Therefore it 

is hoped that the recommendations supplied or discussed at the end of the dissertation 

will be of value to the development of possible future external CT A tests, for 

educational use by teachers and curriculum planners. 

1.9 Clarification of terms 

• Outcomes-based Education (OBE) 

An outcomes-based education is aimed at providing all learners an opportunity to 

achieve to their highest ability. This is accomplished by a set of outcomes which is 

stipulated as the proeess which favours a learner-centred and activity-based approach 

to learning (DoE, 2002c). 

• Outcomes 

The "results at the end of the learning process in outcomes-based education; these 

outcomes help shape the learning process" (DoE, 2002c:86). 

• Assessment 

"A continuous planned process of gathering information on learner performance, 

measured against the Assessment Standards" (DoE,2002c:3). 

• Common Tasks for Assessment (CT As) 

"Common Tasks for Assessment may be set at national, provincial, district or cluster 

level, are conducted at school level, and are moderated externally" (DoE, 2002c:79). 
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• Assessment Standards (AS) 

Assessment Standards "deseribe the level at which learners should demonstrate their 

achievement of the Learning Outcomes(s) and the ways of demonstrating their 

achievement" (DoE, 2002c:76). 

• Science process skills 

"The tern1 'process skills' refers to the learner's cognitive activity of creating meaning 

and structure from new information and experiences. Examples of process skills 

include observing, making measurements, classifying data, making inferences and 

formulating question for investigation" (DoE, 2002c: 13). The skills investigated in 

this present study have been identified and listed in Chapter 3, pages 73-74. 

• Model A, Model B and Model C schools 

Model A government schools are those that were previously referred to as the race­

based 'white' schools administered by the House of Assembly (HOA) and whose 

parent bodies decided not to admit learners of other races. 

Model B government schools are those that were referred to as the former racially 

'coloured' and 'black' schools administered under the House of Representatives 

(HOR) and the Department of Education and Training (DET), respectively. 

Model C schools are those that were referred to as the former race-based 'white 

schools' which fell under the House of Assembly (HOA) and whose parent body 

decided to admit students of all races from 1990 onwards (Fiske & Ladd, 2004). 

• Socio-economic status (SES) 

In this investigation the relative socio-economic status level of a school has been 

defined and ranked in terms of the magnitude of the school fees levied (Attwood, 

2003). 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter I Introduction 28 

1.10 Methodology: The research approach 

The research approach adopted in this investigation was selected to enhance in-depth 

explanation, and so utilized a multi-dimensional combination of qualitative and 

quantitative methodologics. The implementation of the research strategies developed 

proceduraIIy through four phases and, during each phase, various research methods 

were used. These are summarized as foIIows. 

Phase I involved a revIew of the literature, the generation of a provisional focus 

question and a pilot study which was conducted using an ex post facto research 

methodology. During this phase the first data-gathering instrument, the 2004 Natural 

Science CT A was accepted for investigation and the outcomes of the pilot study were 

summarized. 

Phase 2 then derived and clarified two focus questions; and presented a number of 

quantitative and auxiliary research questions; it described the samples of schools 

selected for the enlarged study; it listed the dependent and independent variables; and 

it outlined the intended analytical research tools - such as the calculated means, 

standard deviations, tests for norn1ality, the appropriate selection of either parametric 

or non-parametric tests, correlations and factor analyses. 

Phase 3 of the investigation focused on the design and implementation of the 

qualitative foIIow-up interviews; and it described criteria for the selection of the six 

participant teachers and 52 learners. Their contexts were also noted. Then a process 

of triangulation was adopted as a research strategy for possibly confirming or 

explaining the quantitative results and for developing analyses, inferences and 

linkages from the results in the context of the work of Green and Naidoo (2006), 

Reddy (2006a), Sieborger (2004), Taber (2006) and Wilmot (2004), 

Phase 4 of the present study generated the research conclusions, implications and 

recommendations. 

Figure 1.1 represents the flow diagram of the structure and development of the thesis. 
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Figure 1.1: Flow diagram of the structure and development of the thesis 
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1.11 Motivation for the study 

Many circumstances and factors prompted and motivated this study. However, two of 

the most important were as follows: 

• The importance and significance of CT As for teaching and the curriculum 

As a teacher, I was under the impression that the implementation of the innovative 

CT As in 2003 seemed to have evoked mixed feelings - mainly negative - among 

teachers, parents and students. A report produced by Wilmot (2004) also motivated 

this study. Only after a piloted Human and Social Sciences (HSS) CT A had been 

trialled in 2002 - at the Diocesan School for Girls and at St. Andrew's College in 

Grahamstown - were the local history and geography teachers prepared to implement 

and evaluate the CTA in their schools in 2003. Wilmot's (2004) report documented 

the process through which geography and history teachers and an education lecturer 

implemented and analysed the first national application of continuous assessment (the 

CASS) and the CTA for the General and Training Certificate (GETC), in which the 

CT A results were also analysed. 

This present study, although conducted differently, has also attempted to gIve a 

comprehensive account of the many facets of the implementation and outcomes of the 

CT A as an innovative educational intervention. It has attempted to provide a selective 

but detailed analysis of 2004 CT A perfonnances in Natural Science and it has outlined 

possible extrapolated shortcomings in the curriculum and in teaching methods with 

regard to certain concepts and process skills, and in the content and structure of the 

CT A itself, in order to feed results from the study directly into both institutional 

teaching and the curriculum development processes. 

• The previous experience of the researcher with teaching the Natural 
Science CTA 

My experience with teaching Natural Science at the inception of OBE - with its 

emphasis on process skills, Learning Outcomes and Assessment Standards - and my 

teaching the 2003 Natural Science CT A motivated me to undertake this study. My 

interest in the teaching of process skills and its emphasis in the curriculum initiated a 
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literature revIew (Beaumont-Walters & Soyibo, 2001; Donnelly, 1987; Rollnick, 

Lubben, Dlamini, Lotz & Irving 1999; Sadeck, 1999; White, 2003), the findings from 

which seemed to resonate with my teaching experience. This indicated that many 

learners and teachers had experienced problems with acquiring and learning certain 

process ski lIs. 

1.12 Assumptions of the study 

I have assumed that in 2004 the learners were taught CT A Section A thoroughly prior 

to their attempting to answer Section B which has been formally analysed in this 

current study. I have also assumed that the learners' CTA (Section B) answers were 

marked fairly and professionally by all teachers using the memorandum supplied to 

them for this purpose. Another validity assumption was made relating the presumed 

SES level of a school and its community to the amount of the school fee levied 

annually. 

1.13 Limitations of the study 

The enlarged, comprehensive study presented in Phase 2 of this investigation was 

limited to learners from twelve schools in the Western Cape who were willing to offer 

their perforn1ances on the Natural Science CTA for analysis. Although the schools 

differed in socio-economic status, the learners in the twelve schools were 

predominantly English- and Afrikaans-speaking. Therefore the sample was not fully 

representative in terms of language. Only 17% used English as a second language. 

F or at least some of these students the CT A language of presentation might have acted 

as a partial barrier, and this possibility was considered to be a limitation in the 

research methodology. 

In 2004, both Section A and Section B of the CT A were presented and answered by 

the learners in either English or Afrikaans only. 

There were other possible limitations. For example, not all school principals initially 

approached were enthusiastic and therefore several did not allow me to analyse their 
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CT A scripts. Furthennore, some of the answers in the CT As were not completed by 

all learners because of time restrictions. 

1.14 Chapter summary 

In this chapter the research problem, its origin, context and background have been 

clarified and its purposes and significance stated. The aims of the research, key terms 

and limitations of the investigation, research questions, assumptions and variables 

have been presented. The literature on performance testing, continuous assessment 

and common tasks for assessment and outcomes has been introduced. The research 

design and methodology have described the data-gathering phases and procedures: 

and the initial treatment, processing and methods of analysis of the data have been 

indicated. 

1.15 Organization of the remainder of the dissertation 

The next four chapters have been arranged as follows: 

Chapter 2 presents the relevant literature review in three sections; Chapter 3 explains 

in more detail the methodology, design and implementation of the research process: 

Chapter 4 presents the results and discusses the findings of the research; and Chapter 

5 draws conclusions and implications and makes recommendations based on the 

findings and the discussion of these results. Univ
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

This literature review is presented in three sections. Each section is derived from and 

links to the title of the dissertation and to the research questions specified in Section 

1. 7 of Chapter 1 pertaining to the Natural Science CT A. 

The first section of Chapter 2 presents an overview of current issues and debates in the 

field of school academic performance testing and assessment. The second section 

introduces factors that have been identified as possibly influencing learners' academic 

perfonnance. The third section describes assessment in the context of the Common 

Task for Assessment (CTA) in South Africa and also reveals some literature-derived 

problems related to the implementation of Common Tasks for Assessment in the 

classroom. 

2.2 Constructivism and assessment 

Constructivism is a theory of learning that has had significant influence on science 

education research, teaching and learning at all levels. It has been viewed as having 

the most obvious influence on the science curriculum since 1980 (Fensham, 1992). 

Constructivism is based on the belief that humans construct knowledge, more 

particularly scientific knowledge, personally and/or socially on the basis of what they 

already know. Driver, Squires, Rushworth and Wood-Robinson (1995:2) reports that 

"children have ways of construing events and phenomena which are coherent and fit 

with their domains of experience ... ". They believed that childrens' experiences are 

often sensory and can result in the development of a conception that differs from the 

scientific explanation, viz. "alternate conceptions", "misconceptions", etc. 

From the social constructivist perception, the learner and social influences cannot be 

separated (Palincsar, 1998; Wertsch, 1997). Thus it is important to take into account 

the social background of the learner since it has an affect on the learner's 
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performance. According to Vygotsky (1962), cited in Black (1999), learning i~ 

strongly related to the social context that it takes place in and the discourse within the 

learning environment. Therefore there is a strong link between the assessment used 

and the outcomes. With this in mind, it has been argued that assessment should be 

carefully implemented to avoid any form of bias pertaining to gender, social, ethnic 

and linguistic groups (Black, 1999). It is partly in the light of this theory that thi~ 

study is based on social constructivism. 

This study looks at the CT A in relation to learners' performanees. The CT A 

framework document states that Section B "reflect a transfer of skills from section A" 

and "assesses individual competence" (DoE, 2002b: I 0). This study will judge the 

standard of the CT A by identifying the level of competences used in the CT As based 

on the application of the various process skills identified, classified under these 

competence levels. It will also judge the quality of the CT A by looking at reasons for 

learners' performances. It is not a complete criticism on the CTA but identifies it~ 

strengths and weaknesses as a tool for assessment. 

The particular part of the education system of interest for this study is the curriculum 

and its nature. Thus it was necessary for this study to borrow from Green and 

Naidoo's (2006) framework, based on competenee levels and proeess skills. Their 

framework was relevant to this study in that it classified the various process skill~ 

which have been emphasized in the curriculum (DoE, 2002c) and which will be 

identified in this study, underneath each different cognitive competence level. In thi~ 

manner, the strengths and weaknesses of competence levels of different learners could 

be judged according to gender and type of schools. 

Also, what is important to this study are the four aspects of the curriculum. The 

intended curriculum (the intention of the educational system); the implemented 

curriculum (instructional practice); the perceived curriculum (learning experiences by 

the learners) and the achieved curriculum (the outcomes of learners) as defined by 

Mills and Treagust (2002), cited in Bansilal (2008) and Reddy (2006a). The above 

four aspects will provide a greater insight of the results in terms of whether the noble 

intentions of the department has been achieved or not and whether or not there is an 

identifiable mismatch of the intentions of the intended curriculum and the 
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implemented curriculum on the one hand and the perceived and achieved curriculum 

on the other hand. The inter-relatedness of these ideas will be revealed in the results 

and discussion. 

The CT As were used as an instrument to determine how leamers performed. Whether 

there was any form of bias with regard to the instrument used would be ascertained or 

not. This study does not particularly focus on one aspect of possible bias but 

provides insights into possible factors that could have hindered the leamers' 

performances, based on the above theory, results of the analysis, design of the CT A 

and past studies. 

2.3 An overview of current issues and debates in the field of school academic 
performance testing and assessment 

In this section, assessment IS defined in vanous ways, and then its role in the 

educational system nationwide is discussed. It also elaborates on the purposes of 

standardised testing, criticisms levelled against standardised testing, issues m 

fonnative assessment, and finally how these all relate to the context of the present 

study. 

2.3.1 Operational definitions 

Assessment is and has always been an integral part of education. Classroom 

assessment can be used in a variety of ways. It can be used formally, which involves 

examinations and tests, or infom1ally which involves observations and oral 

questioning (Shepard, 2003). Each type of assessment serves a particular purpose. 

For example, it can be used formatively, by providing positive feedback to leamers to 

improve leaming. It can also be used summatively to report on the achievement levels 

of leamers. 
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To assess means to measure something in context. Black (1990:27) supported 

assessment with a quotation taken from the Task Group on Assessment and Testing 

(TGA T) report: 

Assessment is at the heart of the process of promoting children's learning. It can 
provide a framework in which educational objectives may be set and pupils' 
progress charted and expressed. It can provide a basis for planning the next 
educational steps in response to children's needs. By facilitating dialogue 
between teachers, it can enhance professional skills and help the school as a whole 
to strengthen learning across the curriculum and throughout its age range. 

Shepard (200 I) provides a detailed discussion on a reformed assessment based on 

social constructivism. She believed that assessment could only benefit teaching and 

learning through a constructivist approach. This paradigm shift is in contrast to a 

behavioural approach to teaching and learning. She argued that a behaviourisl 

approach to assessment defeated its purpose in improving learning, since a learner's 

success in answering certain basic familiar skills were regarded as mastering a 

learning objective. She argued that this stalled learning of higher competence levelled 

skills like reasoning and problem solving skills. For a constructivist form of 

assessment to be implemented and practised, depended on the teaching approach and 

interaction of teachers with their learners. According to Shepard a more dynamic 

form of assessment integrates a constructivist theory, the reformed curriculum and 

classroom assessment. 

From a constructivist perspective learning was "socially and culturally developed" 

(Shepard, 2001). This meant that children entered school with their own existing 

knowledge developed over the years through interaction with their parents and other 

adults. According to the theory of constructivism, knowledge is constructed (Shepard. 

2001). Therefore eliciting prior knowledge from learners and taking into account their 

social and cultural background could enhance the learning process by providing 

information to teachers to rectify or build on this knowledge. Based on past research. 

Shepard stated that true understanding can only occur if learners are able to transfer 

skills from one situation to the next. Therefore it is important that learners have 

enough practice in a variety of skills and different situations. 

This learning theory (social constructivism), initiated a new principle in a revised 

curriculum which believed that "all studcnts can learn" (Shepard, 2001: 1095). 
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Therefore it is important to provide all learners with an equal opportunity to do 

challenging problems as well. 

In order for the new theory to be compatible \vith teaching and learning, changes in 

assessment should be implemented in the classroom. These changes have been 

discussed by Shepard. They include: more thinking and problem solving skills and 

self assessment by learners so that they view assessment as a means to improve 

learning instead of viewing it as an end to a section and probing misconceptions 

through eliciting prior knowledge. 

According to Bennett (2003 :221), arguments around assessment have included issues 

"such as the form it might take, what should be assessed, the extent to which teachers 

should be involved, how often assessment should take place and what should be done 

with the data on learners' performances". One of the purposes of the CTA is to 

"promote a common standard", as emphasized in the RNCS (DoE, 2002c: 79). This 

purpose seemed to have broadened the debate (Bennett, 2003). Although there arc 

many obstacles obstructing this forn1 of systemic assessment, it can be used in a 

positive manner. It can be used to determine the strengths and weaknesses of learners 

by eliciting the knowledge, skills and reasoning abilities required to reach a common 

standard as revealed by this study. It can also be used to upgrade teachers' 

performance to teach to a certain standard by improving the use of formative 

assessment as agreed upon by Shepard (2003). 

2.3.2 Purposcs of national assessment and standardised examinations 

National public examinations play an important role in education systems all over the 

world. For example, in Africa alone, at least 65 different school examinations are 

currently administered at different levels (primary, secondary or senior secondary) 

across 25 countries (World Bank, 200 I). National public examinations are a key 

feature in the South African school system. These examinations include Grade 9, 

which marks the end of compulsory education for all children and Grade 12, which 

marks the end of formal schooling. Although countries may vary in their purposes for 

national examinations, common purposes are: "to control and monitor standards"; to 

"identifY and select learners into the next grade level"; "to certifY learners at the end 
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of schooling"; and most likely to be used "as an accountability tool for teachers and 

schools" (Kellaghan & Greaney, 2003, citcd in Kanjee, 2006:72; Shepard, 2003). 

In the United States, three purposes of assessment were identified as follows 

summative assessment - which provided a general idea of learners' progress at a 

given time; formative assessment - which provided feedback on learners' progress so 

that teachers could improve classroom practices and accountability - which attached 

"strong incentives and sanctions to performance on state and local assessments'· 

(National Research Council, 1999, cited in Bell & Cowie, 2000:538). 

In this study learners' results arc analysed on their performances on Section B of the 

CTA, which is based on performance tasks done mainly in Section A. The CT A is a 

tool that can be used to improve learning if enough time is spent on formative 

assessment. According to Wiggins (1993), if performance assessment is used to 

improve learning then learners should be assessed on what is stipulated in the 

curriculum and feedback should be given immediately. He argued that if a state i~ 

only interested in the marks of learners for accountability purposes then it does not 

consider these principles. 

2.3.3 A critique of standardised testing 

Standardised testing internationally has been a common trend during the past fe'A 

years in order to benchmark performances between countries. Research done on 

standardised testing has revealed that it has different purposes. For example, in 

America public schools administer annually more than 100 million standardised 

examinations (Weaver, 1996). According to Weaver, these include readiness tests, to 

determine whether a child is ready for school; screening tests, to determine if a child 

has a learning disability or gifted in any way; intelligence tests, which measure 

intellectual ability; and achievement tests, which measure a limited range of skills and 

content. There has been wide criticism against standardised testing. Weaver 

describes some of these criticisms as: bias in favour of the middle-class learners who 

have a culture and upbringing similar to that of test-makers; bias against females; bia~ 

against children of colour; bias against children from lower socio-economic 

backgrounds and bias against children who come from rural areas. Another argumen1 
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against standardised testing, which Weaver mentions, is that it tends to diminish the 

curriculum. In many cases teachers tend to teach to the test, since they are concerned 

about their learners' performance, and so less time is spent on engaging in effective 

and meaningful learning (Weaver, 1996). 

This study has investigated a fom1 of standardised testing nationally in the Western 

Cape in South Africa. Compared to the many standardised tests done in America, 

which include mainly multiple-choice questions, the form of testing in this study was 

mainly performance-based testing, including varied tasks with a number of questions. 

The description of the questions will be discussed in chapter 3. 

2.4 The 2004 Natural Science CT A and the conceptualization of knowledge at 
the Grade 9 level: the broader theoretical framework 

One of the dimensions of this study was to analyse learners' performances and the 

factors that may have influenced their level of achievement. Therefore it was 

important to provide a description or breakdown of the conceptualization of 

knowledge at the Grade 9 level in order to establish the standard of the CT A and 

whether it was set for all learners or only certain learners who are above average. This 

framework could also help in identify certain inadequacies in learners regarding their 

competence levels which could have contributed to learners' performances. 

The conceptualization of knowledge in the 2004 Natural Science CT A based on the 

Grade 9 Natural Science curriculum will now be described in relation to the 

theoretical framework of Green and Naidoo (2006). The analysis resulting from this 

study will be very informative to teachers and curriculum developers in terms of level 

of competences identified in the CT A and possible reasons why and how learners' 

perforn1ed. Green and Naidoo analysed and compared the contents of the Grade 10 

Interim Physical Science curriculum document (DoE, 1995b), and the National 

Curriculum Statement (NCS) for Physical Sciences (DoE, 2004a), to investigate 

changes in knowledge valued in the policies. A multi-dimensional approach was used 

in analyzing the documents. However, I have only used certain parts of their 

framework that is related to this study. The NCS for Physical Sciences (DoE, 2004a) 

draws and builds on the model of Skills, Knowledge, Attitudes and Values (SKA V) 

developed in the Natural Science (NS) learning area in the GET (DoE, 2002c). 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter 2 Literature Review 40 

Similarly, the thrust of the three LOs in the Western Cape Education Department 

hybrid, which was an interim measurement for Physical Science; in the GET (DoE. 

2002a) and in the FET for Natural Science and the Physical Sciences (DoE, 2004al 

arc virtually the same. Hence, I will now refer to certain parts of their study as a 

model to describe the Revised National Curriculum Statement (DoE, 2002c) and the 

Natural Science CT A. 

Some competences should be assessed in the CTA tasks (Section A) and fUl1her tested 

in Section B. The following competences to be tested were: cognitive competences. 

meta-cognitive competences, social competences, affective dispositions and motor 

competences (DoE, 2002b: 12). This present study will only look at the cognitive: 

competences since the other competences can only be assessed through observation of 

learners. 

Green and Naidoo's framework was designed to identify the degree of competence 

levels presented in the Physical Science documents. They used Verhage and Dc 

Lange's (1997) method of grading the cognitive level of competences. Below is a 

table of the classification of competence levcls. The cognitive competences consisted 

of meta-cognitive competences, advanced cognitive competences and complex 

cognitive competences. Each competence level composed of a set of skills of which 

most were identified as process skills in the RNCS (DoE, 2002c). Since this study 

concentrated mainly on the performances of learners in the CT As, the framework for 

cognitive competences was used as a good analysis to decipher the level of 

competences used in the CTA and learners' overall performances in them. 

With regard to the cognitive competences, the lowest level concerned "the knowledge 

of objects, definitions, technical skills and standard algorithms" (Verhage & Dc 

Lange, 1997: 15). In other words the simple cognitive competence level entailed rotc 

learning, which was the main focus in the past apartheid curriculum. Questions based 

on these competences required learners mainly to recall, to define and to state any past 

knowledge. The middle level, classified in the table below (see Table2.I) required 

learners to use the process skills mainly emphasized in the Revised National 

Curriculum Statement (DoE, 2002c). It referred to the complex cognitive 

competences. For example: to predict, to hypothesize, to interpret, deduce, conclude. 
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and to generalize. According to Beaumont-Walters and Soyibo' s (2001) classification 

of skills, the complex cognitive competences are mainly composed of integrated 

skills, which they classified as higher ordered skills with the exception of 'prediction' 

which they regarded as a basic skill (see Table 2.1). Hence, the middle complex 

cognitive level required leamers to relate and integrate two or more concepts. The 

questions associated with such a level were not straightforward questions and allowed 

more than one answer. Leamers were expected to be able to "read carefully, reason 

well and make decisions" (Green & Naidoo, 2004:75). The highest level involved 

complex matters such as scientific enquiry, scientific reasoning and scientific 

investigation (see Table 2.1). According to Green and Naidoo the highest level was 

represented by meta-cognitive competences and advanced cognitive competences 

Some examples of cognitive competences coded at different levels of complexity are 

presented in Table 2.1. Each competence level has different process skills. 

Some examples of DoE (2002c) sentences which I interpreted and coded in terms of 

complexity of competence, using the categories (i.e. different process skills) described 

in Table 2.1 are: 

· .. identify and solve problems and make decisions using critical and creative 
thinking (lI1ctacogl1itil'c) (DoE. 2002c: I). The process skills. "identify" . "problem 
solying" and "decision making" is classified under metacognitiye competence . 

... the learner will know and be able to interpret and apply scientific. technological 
and enyironmental knowledge (complex cogl1itil'C) (DoE. 2002c:9). The process 
skills "initerpret'·. and "apply" are classified under complex cognitive competence. 

· .. the learner can recall meaningful information when it is needed (simplc 
cogl1iril'c) (DoE.2002c:9). The process skills "recall" is classified under cognitive 
competence. 

· .. the learner searches for infonllation from books and resource people. generates 
products and questionnaires, collects data and materials from nature or industry. 
creates testable questions and fair tests. and explains conclusions (adl'al1ccd 

cogl1itil'c) (DoE. 2002c:8). The process skills used here are: to "conclude". 
"arrange" data. and "report" information. These are classified under complex 
cognitiye competence. 

"Do you think the children can use the plug for the TV to boil water in a kettle rated 
at 220 V; 1,5 kW AC'J Give a reason for your answer." (lI1ctacognitil'c) 
(DoE. 2004b:3). Here the learner has to make a decision. 

"Which variable do they change (independent yariable )'J" 

Here the learner interprets information from the table to decide which variable will 
change (hypothesizing) (complcx cogllitil'c) (DoE. 2004b:5). 

"Giye the conclusion the children reach using the graph of their results." Ilere the 
learner has to draw a conclusion (complcx cogl1itil'C) (DoE. 2004b:5). 
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"List one advantage and one disadvantage for the children's family of using 
propane gas." Here the learner has to interpret information, make an inference 
and evaluate the line graph. (complex cognifil'e) (DoE, 2004b: I 0). 

"Use the key given with the diagram and write down a balanced equation for the 
reaction that occurs when ethane burns." 
Ilere the learner has to recall meaningful information e.g. the learner has to know 
what the ethane formula is from Section A. (simple cognifil'e) (DoE, 2004b:9). 

"Can the TV be connected in series with the light bulbs?" Ilere the learner has to 
recall infornlation on series and parallel connections (simple cognifil'c) (DoE, 
2004b:3) 

Table 2.1: Examples of cognitive and socio-affective competences coded at 
different levels of complexity (adapted from Green and Naidoo 2006:76) 

Cognitive competences 

Meta-cognitive Advanced Complex cognitive Simple 
competences cognitive competences cognitive 

competences competences 
Creative scientific apply; predict; observe; 
thinking; enquiry; transfer; make state; recall; 
critical thinking; problem decisions; plan; draw; select; 
holistic thinking; solving; organIze list; describe; 
analytic scientific information; note; define. 
thinking; investigation; evaluate 
entrepreneurship; construct information; 
scientific sCIence synthesize; 
reasoning; and knowledge; hypothesize; 
understanding. work communicate; 

scientifically. analyse; design; 
identify; debate; 
explain; generalize; 
interpret; 
determine; 
distinguish; 
examllle; 
arrange; calculate; 
deduce; conclude; 
compare; report; 
discuss; summarize. 

2.5 Issues of assessor competence 

42 

Each CTA, required self -, teacher - and peer assessment and this demanded a higb 

level of competence in teachers both as assessors and curriculum developers. 

However, according to Wilmot (2004) this was not the case - most teachers were not 

equipped with the necessary skills whieh were needed to implement the nev. 

continuous assessment (CASS). I do believe that this problem developed due to lack 

of proper training for teachers and a transformation in education that was introduced 

by the same time that many teachers lost their jobs and took the package because of 
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rationalization. This created more problems - for example; classes were bigger, 

teachers \vere stressed and more time was spent on disciplining learners. The 

advantaged schools, former Model C schools could afford to employ more teaehers 

who were paid by the governing body. Thus many of their teachers were more 

motivated to learn the new skills since their classes were manageable. Although both 

CASS and the CTAs contributed towards the GETC Wilmot believed that since 

CASS carried greater weight i.e. it counted 75% while the CT As only counted 25%, 

validity and reliability questions would arise - e.g. Whether or not there should be 

"more externally controlled standardized assessment at the expense of C ASS?" 

(Wilmot, 2004:8). 

2.6 Possible factors that influence learners' academic performance in science 

This section of the literature review introduces and discusses possible influences on 

academic achievement, performance and attainment in schools, namely: learners' 

socio-economic status; gender; and learners' ignorance and misconceptions in the 

particular science topics: electricity, graphs, imagery in chemistry, the interpretation 

of diagrams and technical terminology in language. 

2.6.1 Socio-economic (SES) factors and performance 

Socio-economic status seems to play a major role in mathematics and SCIence 

achievement scores. This has been revealed by numerous research studies (for e.g. 

Beaumont-Walters & Soyibo, 2001; HSRC, 2005; Inal, 2002; Reddy, 2006a; Riddel & 

Nyagura, 1991; Rothman, 1997). Below is a brief description of these studies. 

According to Rothman (1997), the links between various socio-economic factors and 

school achievement had been known for some time. In a study done in Australia, 

Rothman (1997: 13) found that achievement according to SES differed according to 

different learning areas and grades. 

Riddel and Nyagura (1991) found that students in Zimbabwean secondary schools 

who were attending high fcc-paying (trust) schools, elite urban government schools 

and mission schools also scored better in mathematics and English achievement tests 
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than students in the less well-endowed government schools and in schools established 

by local councils. 

Rowan (1999), cited in Porter and Smithson (2001: 63), found that for many schools 

in their sample "prior achievement and SES accounted for as much as eighty percen1 

of the variance in mean achievement among classrooms". 

Beaumont-Walters and Soyibo (2001) reported on a study conducted with 305 

Jamaican learners to determine their levels of performance on five integrated process 

skills. This study was particularly important to the present study since it tested similar 

process skills classified under the middle level cognitive competences. They 

investigated Grade 9 and 10 learners' perforn1ances linked to gender, grade level. 

school location, school type, student type and socio-economic background (SEB). 

They found no significant differences between boys' and girls' performances and 

there were no links between the learners' gender and school location and their 

performance. However, they found that the learners from a higher SES outperformed 

learners from a low SES. 

Inal (2002) also found that Cape Town science learners attending several schools with 

a lower SES achieved significantly below several schools of higher SES. Another 

interesting finding in Inal's study, which this study will attempt to investigate, is tha1 

English second language learners performed better in higher socio-economic status 

schools than lower socio-economic status schools. 

Although the level of socio-economic status of the learner's school played a pivotal 

role in learner achievement, there were many other contextual factors that seemed to 

have also contributed to their performances. Among these issues were: learning 

environment at home - where successful learners had a wealth of information to use; 

absenteeism - learners who had a good school attendance performed better; and school 

resources - learners achieved better in schools that had sufficient resources compared 

to schools that had insufficient resources (Reddy, 2006b). Other factors were: active 

participation of learners in class; class size; parental involvement with the school; 

school donations; school discipline and educators' qualifications (HSRC 2005). 
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In the study reported by Howie (2001), most of those Grade 8 learners participating in 

TIMSS-R who were, on average, older than the other participants, came from low 

socio-economic backgrounds. The South African learners performed below the 

international average in all content areas and it seems that socio-economic influences 

could have played a role in their performances. 

In 2003 the Human Sciences Research Council (HSRC) conducted studies and tested 

Grade 8 and Grade 9 learners in mathematics and science in South Africa (Reddy, 

2006b). Analysis showed that the large distribution was a reflection of scores of the 

continuing inequalities in education in South African society. A review of this South 

African national study in mathematics and science showed that performances of 

learners grouped according to categories reflecting the former racially-based 

department of education indicated that learners in the African schools (DET) had the 

lowest mean scores and learners in the fonner White schools (HOA) had the highest 

mean scores. Learners in the latter schools had a score just below the international 

mean. These results suggest that the history of the past may have had an appreciable 

effect on the achievement of learners according to the demography of the schools and 

their socio-economic status. This meant that learners who attended schools of a lower 

socio-economic status performed poorly compared to learners who attended schools 

of a higher socio-economic status. 

According to Reddy (2006b), there was no single cause of South Africa's poor and 

diverse performance. She stated that preliminary explanations would have to be 

linked with various complex and connected sets of issues which included the issues of 

poverty, lack of resources and infrastructure in schools, low teacher qualification and 

poor learning cultures in schools. 

In a recent report on literacy for Grade 6 learners in the Western Cape, it was found 

that learners from historically disadvantaged communities performed very poorly -

"twelve years after the demise of apartheid" (Mangxamba, 2006:2). The report 

released by the HSRC stated that there was a significant difference in the 

performances of learners between schools from different socio-economic status (SES) 

(HSRC, 2005). Only 0.2% of learners at "black" schools in the former Department of 

Education and Training (DET) attained the required level for numeracy. Those in 
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formerly "Coloured" schools, (previously the House of Representatives), achieved 

only a 5.3% success rate; and only 19.9% of learners in formerly Asian schools 

(previously the House of Delegates) performed at the required level. However, 64% 

of learners at the formerly "White" schools" (HOA) attained the numeracy standard 

required for Grade 6. The report concluded that level of poverty correlated strongly 

with levcl of performance. The national HSRC report (HSRC, 2005) recorded that 

only 41 % of 3156 Grade 6 learners attained the specified standard in Natural 

Sciences. 

These findings comply with Vygotsky's theory which emphasized the link between 

social context and learning (Vygotsky, 1978). This led the researcher to investigate 

this issue by categorizing each school into a defined levcl of SES based on the 

individual annual school fees levy. In order to extend or to substantiate these earlier 

findings, the researcher also planned to conduct in-depth interviews with learners and 

teachers to determine what other factors could have contributed to their performances 

in the Natural Science CTA. None of the above mentioned studies used the CTA as 

an assessment tool. 

2.6.2 Class size 

One of the main criticisms against aBE in the present South Africa, which I as a 

teacher strongly support, is the unacceptable large classes compared to other 

countries, like Australia ((Maleolm, 2001). A study on Grade 8 learners in African 

countries revealed that there was a significant decline in achievement levels, from 

classes with fewer learners to classes with more learners (Reddy, 2006b). This meant 

that class size affected the performance of learners - the scores were higher where 

class size was smaller. It is a definite contributing factor to learners' perfonnances. 

especially in the South African context where rationalization of teachers and lack of 

funding in education has created these large classes. 
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2.6.3 Gender and perfonnance 

Differences in perfornlance between boys and girls have always been a matter of 

interest in research studies. The gap between boys' and girls' performances seemed to 

have narrowed over the years. Studies conducted by the Department of Education on 

2002 matriculation results reveal that girls were performing equally well or in some 

cases better than boys (Perry & Fleisch, 2006). Although it is not the aim of this study 

to differentiate learners' achievements individually on the basis of race, a 

classification of the 2002 matriculation results revealed that there was a markedly 

better performance at Higher Grade in Mathematics and Physical Science by Indian 

and White female candidates. Perry and Fleisch (2006) reported that African boys 

outperfornled African girls, both in the number of candidates participating and in the 

percentage that passed. They also said that tentative explanations emerged through 

studies which believed that girls were more mature and had better learning styles; girls 

had better communication skills; while boys tended to reject academic work and 

lacked reading skills. Perry and Fleisch (2006) had no breakdown between the 

chemistry and physics questions and the perfonnances of girls and boys in each 

section. 

According to Howie (2001), the Third International Mathematics and Science Survey 

(TIMSS) had revealed a significant gender difference in overall national performance 

with boys performing better than girls but there was no significant difference in mean 

perfonnance by girls and boys in South African schools two years later. However, 

significant gender differences were observed in two content areas: Earth Sciences and 

Physics. On Physics, boys achieved an average of 5% higher than girls (Howie, 

2001). Reddy (2003) reported that there were no gender differences in achievement 

among any of the groups in cleven countries, including South Africa, which were also 

categorised according to ex-racial departments The difference in boys and girls 

perfonnances decreased, from TIMSS 1999 to TIMSS 2003, in ex-DET and ex-HOA 

schools (Reddy, 2003). However, in seven countries, the girls perfonned significantly 

better than the boys and in 28 countries the boys outperfonned the girls, according to 

Reddy's report. It would have been interesting to see whether culture played a 

significant role in the difference of perfonnance. 
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Sencar and Eryilmaz (2003) found in their study in which 1 678 learners participated 

in Turkey, that the differences in perfonnances between boys and girls depended on 

the context of the question. They found that, for the practical type of questions, the 

males outperformed the females and in the theoretical questions there were no 

significant difference in scores between males and females. However, earlier studies 

had revealed that girls performed better than boys on practical tests which involved 

making and interpreting observations whereas boys did better at "applying physical 

science ideas" (Bennett, 2003 :211). 

Earlier research also revealed that boys tended to outperform girls in the physics 

section of science which included identifying variables and interpreting a circuit 

diagram (Bennett, 2003; Levinson, 1994). 

Research has also attempted to reveal possible causes for differences in perfonnance 

between boys and girls in science. Although it is beyond the scope of this study te' 

review the research findings in detail, a brief outline of possible causes is relevant to 

this study. Regarding age and gender differences - the gender gap in science was 

found to appear at 13 years and narrowed at 17 years (Shepardson & Pizzini, 1994 .. 

cited in Sencar & Eryilmaz, 2003). 

According to a summary based on past research by Bennett (2003), boys and girls 

seemed to differ in perfonnances in science with respect to: content area; societal 

influences; cultural influences; school and teacher effects; the sex of the teacher; girl~ 

and boys perception of science; attitude towards science and the type of assessmel11 

used. For example, boys outperforn1ed girls in physics compared to the reverse in 

biology and chemistry (Bennett, 2003). Also, regarding the type of assessment used. 

boys perfonned better in multiple choice questions and preferred a writing style to be 

"short and factual", whereas the provision of course work and project work which 

required "extended reflective writing" improved girls' marks more noticeably 

(Elwood & Comber, 1996, cited in Bennett, 2003: 209-210). This finding seemed te, 

be supported by studies of Howie (2001) which revealed that girls perfonned better on 

more general topics, which needed more self expression, than boys who achieved 

better in factual knowledge. 
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Bennett (2003) stated that improvements in girls' perfonnances were shown to be 

linked to changes in assessment techniques and that research on gender issues had 

identified features of successful intervention strategies. According to Bennett 

teaching science in a co-educational school should be approached with caution and 

certain major issues should not be ignored. Firstly, gender bias should be avoided, 

and contributions towards science development should include both male and female 

scientists. Secondly, a wide range of activities and assessment strategies should be 

used that would appeal to both girls and boys. For example - girls tend to have good 

linguistic and imaginative abilities and so activities relating to this type of assessment 

should also be used. 

The first survey of the Organization for Economic Co-operation and 

Development/Programme for International Student Assessment (OCED/PISA, 2001), 

or 'PISA' survey, indicated that boys no longer had the edge in academic achievement 

over girls. 

According to Bennett (2003), the earlier studies used multiple-choice questions to 

gather their data while the PISA study made use of open-ended questions. This 

implied that the perfonnance depended on the nature of the assessment and the 

construct being assessed. 

The above literature review extends Vygotsky's (1978) theory of social interaction 

and discourse. Vygotsky's theory of social constructivism identifies the link between 

learning and social processes, bearing in mind that knowledge is constructed through 

social interactions. Thus, every child has some form of prior knowledge which has 

been developed over the years through past experiences with their parents and other 

adults. With regard to gender the social processes would refer to the cultural and 

social differences between girls and boys. For example, past research has revealed 

that girls have good linguistic and imaginative abilities in comparison to boys who are 

better at revealing straightforward facts (Bennett, 2003). Thus it can be said that 

assessment should be carefully implemented to avoid any fonn of bias pertaining to 

gender. The above studies have revealed that the use of different kinds of assessment 

resulted in differences in performances between boys and girls, which meant that the 
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context, content and style of assessment played a significant role 111 achievemen1 

between boys and girls (Black, 1999). 

In conclusion, the literature review in this section has highlighted particular gender 

differences in performance with regard to certain sections of science and types of 

assessment. Hence, the present study will examine gender differences with regard to 

performances in different process skills by statistically analysing the CT A results of 

learners and whether the results are similar or different to previous studies. For 

example it was deemed interesting to know how learners perforn1ed according to 

gender within a certain age group (e.g. 14 -15 year olds) and within a certain school 

type based on socio-economic status in a South African context. The interviews 

conducted with learners and teachers also shed further insight about the assessmen1 

used. 

2.6.4 Ignorance and misconceptions in science topics 

It has been shown that the identification of misconceptions about certain sCIence 

concepts is very important in the learning and teaching of science (Cam1ichael. 

Driver, Holding, Twigger & Watts, 1990; Pfundt & Duit, 1994). Therefore certain 

misconceptions and areas of ignorance have been identified in this study as well. 

(a) Electricity 

Electricity can be a relevant topic to learners from both urban and rural centres 

because it relates to their everyday lives, e.g. providing light, being used to boil water 

or cooking food, and operating many machines and gadgets. Nevertheless, there is 

still reason to believe that many learners do not have a valid understanding of certain 

concepts, since electricity is a challenging topic at all school levels. Learners very 

often have difficulty in learning this section. 

Extensive research in schools has indicated that electricity is a difficult topic to 

understand and that many learners have a range of misconceptions regarding the topic 

(Arnold & Millar, 1987; Cohen, Eylon & Ganiel, 1983; Duit & von Rh6neck, 1998: 

Evans, 1978; Fredette & Lockhead, 1980; Hendricks, 1999; Psillos & Koumaras .. 
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1988; Shipstone, 1985a, 1985b). There have been numerous problems related to the 

learning of electrical circuits. These have been concentrated mainly in: 

• the lack of conceptions, where the learners cannot observe directly the quantities 

dealt with (Dupin & Joshua, 1989); 

• the relative roles of the different quantities involved, especially current and 

energy, mainly with respect to potential difference and power (Rochford & de 

Jager, 1990); 

• the diagrammatic representations of circuits and the visual perception of them 

(Pudlowski 1988); and 

• the relationships between a whole circuit and its parts (Cohen, Eylon & Ganiel, 

1983 ). 

As mentioned earlier, studies have also shown that students' misconceptions regarding 

electric circuits could be influenced to a certain extent by students' gender, age, 

attitude towards the topic and prior experiences related to the topic (Sencar & 

Eryilmaz, 2003). Arnold and Millar (1994) found that another source of learning 

difficulty regarding electrical circuits was that the concepts concerned (current, 

voltage, resistance) were very abstract, theoretical ideas used to explain a range of 

observations. Added to that is the problem that the simplified circuits now commonly 

used in introductory courses of study are remote from children's experiences of 

everyday electrical applications, and might fail to serve as adequate models for them -

thus preventing effective linkages between 'school' and 'everyday' knoWledge. 

After conducting an extensive literature research, the main difficulties emerging that 

learners seemed to have encountered in electricity were the following: 

• Some students propose that, in a series circuit, current will be shared equally by 

all the components of the apparatus (Shipstone, 1982, cited in Inal, 2002). 

• Current flowing from a battery is thought to be constant and not affected by 

changes in the external circuit, i.e. students do not see it as a conserved 

quantity (Stanton, 1990). 

• Many learners find great difficulty 111 discriminating between the notions of 

current and voltage (Evans, 1978). 
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• Students tend to confuse cause and effect, believing that voltage is dependent 

on current flow, and frequently they cannot comprehend why a potential 

difference can be maintained over a gap in the circuit (Shipstone, 1985a). 

• Few students use the concept of 'voltage' in their reasoning to solve problems 

concerning an electric current (Stanton, 1990). 

• Many students do not think that identical bulbs connected in serIes light up 

with equal brightness. With parallel connections, there is a tendency for some 

students to say that the current splits equally, irrespective of the resistances in 

the branches (Stanton, 1990). 

Inal (2002) recorded that his students tended to over-generalise simple electricity 

problems sampled from physics texts. The students then applied these over­

generalizations to new complex problems with negative consequences. Therefore it is 

important to teach learners many different cases regarding current, voltage, resistance. 

parallel and series circuits, and so on. If not, this could possibly result in learners 

being taught only special cases without informing them that many more eases existed. 

Arnold and Millar (1987), adopted a constructive approach to teaching electricity by 

eliciting children's ideas and then building on those existing beliefs in attempting to 

produce accommodation towards the accepted scientific view. In their study. 

importance was attached to teaching the logical sequence most appropriate for 

learning, rather than trying to teach the logic of the subject matter as seen by 

scientists. In their introductory lesson, topics 'traditionally' included - namely voltage 

and parallel circuits - were omitted. 

Research findings indicated that 'voltage' was a particularly troublesome concept. 

best introduced later in the secondary school years, after current had been grasped. 

using a few simple operating rules (Arnold & Millar, 1994; Shipstone, 1985b). 

Similarly no attempt to introduce branching (parallel) circuits was madc in the 

introductory teaching. Past studies had shown that children experienced great 

difficulty in discriminating between current and voltage (Evans, 1978; Shipstone. 

1985b). However, it has been argued more recently that the notion of voltage be 

taught alongside the concept of current so that the usual 'voltage equals current' idea 

- which appeared because of an early focus on current - be dispelled to make learners 
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more 'voltage minded' (Driver, Squires, Rushworth & Wood-Robinson, 1995: 122). 

Psillos, Koumaras and Tiberghien (1988), supported this suggestion and proposed a 

lot of measuring of voltage alongside current measurements, Psillos et af. (1988) 

believed that if the teaching of 'voltage' was to be introduced at the lower secondary 

level (Grades 8 and 9), then a conceptual model should be used to make learning 

easier. An appropriate conceptual model designed, presented and analysed by Psillos 

et 01. (1988:33) included teaching about: 

• the brightness of a bulb in a simple battery-bulb circuit: 
• the brightness of a bulb in a series connection of two batteries to one 

bulb; 

• the brightness of a bulb (and the duration for "'hich it is lit) in a parallel 
connection of two batteries and one bulb; 

• the yolume of a battery and what it contains; 
• the readings of a voltmeter and an ammeter in open and closed 

circuits: 

• the spark between the terminal of a Winehurst machine 

Psillos et al. introduced the 'voltage' concept as a primary one, instead of what was 

usually done at secondary school through relationships with other circuit variables, 

They believed that their instructional design was an important step in the development 

of teaching materials to promote meaningful conceptual learning by the students, 

Voltage was to be regarded as a property of a battery, i,e, it was to be taught as one 

variable which describes the state of the battery, This meant that: 

• voltage referred to ordered pairs in space, i,e, to battery tenninals; 

• voltage corresponded to the potential of the battery and not to any action to 

which it gave rise. 

Hendricks (1999) conducted a study on 108 learners (15-16 year olds) in Physical 

Science randomly selected from 21 schools in the Western Cape, He investigated: 

their understanding of circuit symbols; distinguishing between a single cell and a 

battery being a group of cells; distinguishing between the symbolic representations of 

parallel and series connection of cells; distinguishing between the symbolic 

representations of parallel and series connection of light bulbs; and features of parallel 

circuits, His findings indicated that most learners could identify the circuit symbols 

but that there was confusion between a cell and a battery, The majority of learners 

could identify correctly light bulbs and cells connected in parallel but 31 % of the 

learners could recall only one feature of parallel circuits, i,e, when two lights are 
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connccted in parallel, they operate almost independently of each other. The problem 

seemed to arise from learners' deficiencies in their prior knowledge. 

According to Jaakkola and Nurmi (2004), teaching electricity in Finland had been rare 

for elementary school learners, and all previous studies had concentrated on 15-year­

olds or older. They examined whether a simulation-laboratory-combination with 

structuring assignments could enhance 10- to II-year-old Finnish elementary school 

learners' understanding of electricity and whether it could help them to overcome 

known difficulties with the subject matter. According to the results of the study, the 

simulation method was able to improve learners' achievement of learning outcomes 

compared to the laboratory work method. One explanation for the success of the 

simulation-laboratory-combination was that simulation possibly helped learners to 

understand the theoretical principles of electricity by revealing the behaviour of a 

direct current (DC) circuit and visualising the current flow in the circuit. Aftcr 

understanding the basics of electricity on a theoretical level it may have been easier 

for a learner to transfer acquired knowledge into the laboratory exercises with real 

circuits and, as a consequence, acquire a more coherent and holistic comprehension of 

the topic. Thus the combination of laboratory and simulation work appeared to be 

able to bridge the gap between theory and reality. 

Hence, in terms of the above literature on electricity, the present study identified 

whether certain misconceptions regarding electricity or lack of prior knowledge 

regarding the topic exist, or whether there were other factors that could influence 

learners' performance, through an in depth analysis of the learners' responses to each 

item on electricity and through interviews conducted with learners and teachers. 

(b) Graphs 

Graphs are usually used in newspapers and on television as a form of communicating 

information on the economy, population, pollution and the state of the environment 

based on sustainability. Consequently the new curriculum has placed emphasis on 

this important skill, 'interpreting graphs' (DOE, 2002c: 14). 
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According to Hegarty, Carpenter and Just (1991) graphs and diagrams are spatial 

representations. However, graphs differ from diagrams because they show the 

relationship between variables, whereas diagrams describe structures and processes 

(Winn 1987). Bowen and Roth (1998) have argued that learning to use and interpret 

graphs is an important process skill that scientists have to master because of the vital 

role that graphs represent in the practice of science. Studies have revealed that 

students of all ages have difficulty using various representations appropriately, 

especially graphs (Leinhardt, Zaslavski & Stein 1990; Schnotz 1993). In other studies 

it was found that some individuals who had already obtained BSc and MSc degrees 

also demonstrated difficulties when interpreting simple data sets through 

transformations into graphical representations (Bowen & Roth, 1998; Roth & 

McGinn, 1997). 

Bowen and Roth (1998:86) believed that the correct interpretation of a graph does not 

lie in understanding the representation itself as a "static object, but rather in 

understanding the social actions through which the graph was originally constructed". 

Therefore it is important that learners know how to use graphs to express their own 

data, instead of just identifying the different axes and variables, i.e. looking for trends 

and constructing scientific arguments are more important. A similar argument can be 

made for tables. The general public ought to be capable of interpreting graphs and 

tables, since they are presented with simple graphs and tables either in the newspaper 

or in the workplace every day. 

Janvier (1978:3.2) described 'graphical interpretation' as a general process which 

consisted of translating data from one form to another. He also described graphical 

interpretation as a "progressive integration of the various pieces of information 

conveyed by the graph with the underlying situational background". Janvier's (1978) 

findings indicated that there was a definite link between reading and interpretation. 

He found that inadequate reading skills were responsible for many of the failures in 

interpreting graphs. Unfortunately the present study does not have sufficient evidence 

to support the above finding but it would have been an interesting finding. 

According to Janvier (1978) and Preece (1985), learners had difficulty in interpreting 

graphs because of the many forms of representation presented. They believed that the 
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vcrbal dcscriptions, formulas and tables providcd were often uscd to rcprcscnt the 

same relationship which confuscd thc learncr. Their rcscarch was supported b) 

Chandler and Swcllcr (1991 :293) who show cd that poorly organiscd data causcd 

lcarncrs to dividc thcir attcntion among the various picccs of data and this crcatcd 

"cognitivc load" which, in tum, lcd to poor proccssing of information by lcarners. 

Fcrry et al. (2002:2) outlincd the stcps studicd by researchcrs with regard to ho\\ 

lcarncrs intcrprct graphs and tablcs. The processcs involvcd: 

reading a graph or table; deciphering the labels on axes and the headings of 
columns; describing the global features of the data such as maxima, minima, 
slope, turning points, regular trends or the means of data presentation such as 
picture forn1, bars, columns, lines; relating the properties of the graph and chart to 
information described in accompanying text; and applying prior knowledge to aid 
in the comprehension of the information presented. 

Thcy idcntified the skills involved in thc above processcs as rcading, interprcting 

information and application of knowledgc to a different context by infcrring. 

This difficulty in intcrprcting points from a graph was also noted in a study by White 

(2003) who tcstcd thc process skills of Grade 10, 11 and 12 teachers from poorly 

performing public schools in Mamc10di and Atterridgcvillc, in Gauteng, South 

Africa. Thc aim of thc study was to test proccss skills and requircd no prior 

knowledgc of contcnt. Howcvcr, it has bcen argued by Ogunniyi (1999) that it is 

difficult to set test items that separatc proccss skills and content. White found that 

most teachers gave thc incorrect reading from the linc graph but most teachcrs could 

intcrprct bar- and pic-graphs. 

Sadeck and Scholtz (2003) carried out a 40-minute pcncil and paper test on first, 

sccond and third year scicncc tcachcrs, at the Peninsula Technikon in the Westcrn 

Cape, South Africa. A largc proportion ofthc students (+80%) attcndcd formcr DET 

schools. The study targeted process skills such as mcasurcments, tabulating results 

and graphing. Most students had difficulty rcading and inferring information from 

various types of graphs. 

Howie (2001) reported that most Grade 8 South African lcarners had difficulties with 

the interpretation of tables and graphic representations. Thc majority of his sample 

consistcd of high school learners in the Western Cape. A 90- minutc pcncil and paper 
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test were to be answered which included multiple-choice questions. short-answer 

questions. extended-answer questions and performance tasks. These questions were 

designed based on information on the implemented curriculum for all the schools 

participating in the study. 

In conclusion. the achievement of competence in graphical interpretation is a very 

important process skill that has been emphasised in the new curriculum (DoE, 2002c). 

The importance of further research on how learners learn from graphs (Winn, 1987) 

has prompted an investigation on problems related to learners' interpretation of 

graphs. Hence, this study highlighted the strengths or weaknesses of learners by 

studying their responses to questions on CT A papers. so that teachers may be made 

aware of them. The study revealed whether there were any shortcomings in the mode 

of representation of the particular CT A graphs and whether these representations 

affected the learners' response to the questions, or whether it was a poorly under­

developed skill that needed to be dealt with by proper teaching. In the present study, 

in-depth interviews with Grade 9 learners also helped to account for some problems 

that learners experienced with the interpretation of graphs, with particular emphasis 

on performance skills. 

(c) Imagery in chemistry 

Wu, Krajcik and Soloway (200 I) found that many students had difficulty learning and 

understanding symbolic and molecular representations of chemistry. In their study at 

the University of Michigan, they investigated how cleventh graders devcloped an 

understanding of chemical representations with the aid of a computer-based 

visualizing tool. The results showed that students' understanding of chemical 

representations improved substantially. 

Three levels of representations in chemistry have been identified by researchers. 

These are the macroscopic, microscupic and symbulic /e\'e/s (Gabel, 1998 and 

Johnstone, 1993). Wu, Krajcick and Soloway (2001) mentioned that chemical 

processes are observable; at the macroscopic level, for example, burning candles. At 

the microscopic level chemical phenomena are explained by the arrangement and 

motion of molecules, atoms or sub-atomic particles. Chemistry at the symbolic level 
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is represented by symbols, numbers, formulas, equations and structures. In several 

studies, many students were reported as tending to remain at the sensory level and 

were unable to visualize and interpret molecular and symbolic representations (e.g. 

Ben-Zvi, Eylon & Silberstein, 1986; Gabel, Samuel & Huhn, 1987; Rochford, Fairall. 

Irving & Hurly, 1989). 

Kozma and Russel (1997) argued that if students understood representations, the) 

would be able to generate interpretations, make translations and manipulate those 

representations. According to Mammino (2002), an understanding of chemistr) 

involves a combination of the macroscopic and microscopic level of the observed 

phenomena and the microscopic level of atoms and molecules. At present the nev. 

Grade 11 Physical Science curriculum has included macroscopic and microscopic 

levels of chemistry as part of the content that learners need to know. The 

familiarization with the objects and events at the microscopic level is essential to the 

understanding of chemistry. Mammino believed that visualization through imager) 

was a powerful tool to facilitate such familiarization. 

Mammino's (2002) study on the use of imagery by students taking general and 

physical chemistry courses at the University of Venda revealed problems with 

visualisation and imagery. Learners were not familiar with the teaching activities thm 

involved imagery and had difficulty in interpreting it. 

Hence, from the literature on using imagery in chemistry teaching, it appears that 

imagery can be a useful and powerful tool for enhancing an understanding of chemica I 

reactions at a microscopic level. However, studies have revealed that at least some 

students were not very familiar with the use of imagery in chemistry. 

The present study of CT As therefore set out to make some inferences pertaining to 

learners' misconceptions of selected chemical formulae and to discuss the suitability 

of using imagery in the context of assessing by teaching one aspect of chemistry. 

The above studies in the literature focused on students at tertiary level and Grade 11. 

This study has used CT As to investigate how learners from a lower grade, who arc 

much younger, performed in using imagery. It was interesting to see whether or not 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter 2 Literature Review 59 

the use of imagery improved the learners' understanding of chemical formulae at the 

Grade 9 lcvel compared to the studies done in tertiary institutions and at a higher 

grade level. 

(d) Interpretation of text and diagrams 

Today it is very important for learners to be able to read critically and to use problcm 

solving skills, as emphasized in the new curriculum (DoE, 2002c). This view seemed 

to have been supported by Koch (1995). He also stated that "the development of 

comprehension skills is particularly important today in a period of accelerating 

technological change" (Koch, 1995 :613). 

Research has been carried out to the development of reading strategies (e.g. Condy, 

2006; Paris, Wasik & Turner 1991, cited in Koch, 1995). Some of the purposes of 

these instructional strategies, based on reading comprehension, are the following: "to 

identify main ideas, to make inferences, to inspect the text, to review and reflect, and 

to follow other metacognitive strategies" (Koch, 1995:613). It was found that 

successful readers of scientific texts will use strategies such as skimming and 

examining pictures, graphs and captions, then move back and forth in the text. To 

read a text critically, one must have the necessary skills which include: reading all the 

sentences in a passage without skipping; the ability to analyse a passage by breaking it 

up into small segments, and the ability to summarise what has been inferred from the 

text (Koch, 1995). 

According to Hegarty, Carpenter and Just (1991 :666), "diagrams are a suitable means 

for conveying scientific information". To facilitate lcarners' ability to grasp certain 

scientific facts, a visual representation or text presented to lcarners would make it 

easier for them to grasp the scientific argument or facts. Certain scientists have 

believed that visual and spatial representations are important tools to use (Ferguson, 

1977; Shepard, 1978 & Smith, 1964). Literature reviewed in Hegarty et al. (1991) 

and Duchastel (1983) suggested that the inclusion of diagrams could be effective in 

instruction when they provided the reader with spatial representations that were often 

difficult to derive from text. However, they also mentioned that this depended on the 

skills of the reader to be able to extract the relevant inforn1ation from the diagram. 
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One study found only a very low correlation obtained between scores for reading 

comprehension and problem-solving scores and concluded that these two skills might 

be independent and should be investigated further (Koch, 1995). Koch argued that the 

development of these two skills should receive independent treatment and that 

teaching problem skills alone will not necessarily improve reading comprehension 

skills. 

In conclusion, after a preliminary study of the nature of the 2004 CTA instrument 

used in the present investigation, a literature review on the concepts and certain skills 

with which learners seemed to have problems assisted the writer in developing a 

research sub-question based on misconceptions and misinterpretations. It was decided 

to seek additional insights into possible local factors that might either support these 

earlier findings or contradict them. Although the identification of misconceptions is 

not the main issue in this study, it was deemed necessary to include them for 

awareness purposes so that teachers could be informed of some of the basic problems 

their own learners encountered and which affected their performances here in the 

Western Cape. 

(e) Language, technical terminology and performance on science tests 

Various research studies have revealed that language has played a vital part in 

learners' performances. Learners who were taught in their mother tongue perfonned 

better than learners who used English as their second language. Hence, it is the 

intention of the present study to investigate this aspect of the CT A as well. 

Howie (2001:27) reported that only 26% of learners spoke the language of the TIMSS 

test as their first language and these performed better in both mathematics and 

science. The South African National Study in mathematics and science showed thaI 

learners who took the test in Afrikaans scored higher than learners who took the test in 

English (Reddy, 2006b). According to (2006b) language proficiency featured as a 

contributory factor to South Africa's poor and diverse performance. 
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On a contextuallevcl, according to a South African report by Laugksch, Muller, Abel, 

Soudien and Favish (2005) home language appeared to have affected leamers' success 

in school mathematics and science. 

According to Inal (2002), English second language participants at high schools 

situated in privileged areas achieved significantly higher scores than those who 

attended schools situated in underprivileged areas (townships). 

From the above research, it seems that the test language and tem1inology used in 

testing also impacts on the performance of English second language leamers who are 

taught in English. 

2.6.5 Teachers' under-qualification and inexperience 

According to Phurutse (2006), after an intensive interview with South African 

teachers from former DET schools in Johannesburg and Pretoria, it was revealed that 

the teaching of the lower grades by under qualified teachers and the lack of science 

and mathematics knowledge were in their view major contributions to poor 

matriculation results. In other words teachers' qualifications and knowledge of the 

subject are very important in the lower grades (grade 8 and grade 9). Besides their 

qualifications and experience, it has been argued that their "voices" were not heard in 

the interest of education even though they were the closest to the school "milieu". 

(Nieto, 2003, cited in Phurutse, 2006:214). According to Phurutse (2006), analysis of 

matriculation results and factors that influence their performance are often provided 

from a researcher's perspective. Teachers' 'voices' should also be heard to improve 

academic performance as provided for in this study. 

2.6.6 Historically, racially disadvantaged schools 

Schools also playa major role in leamers' performance. Very few South African 

schools are producing a high proportion of leamers with sufficient marks in 

mathematics and science for university. According to Reddy, van dcr Berg; Lebani 

and Berkowitz (2006) there arc many problcms in the schooling system that warrant 
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attention. These include the former racial character of the schools which has an 

influence on learners' performances. For example: African schools have been 

disadvantaged from the previous racial dispensation and their results are notably 

weaker in subjects like mathematics and science (Reddy et al., 2006). However. 

studies have shown that commitment by both teachers and learners has a positive 

influence on performance (Reddy et al., 2006). 

2.6.7 Implications of this overview for the present study - its design and direction 

The above literature revIew identifies possible factors that influence learners' 

perfOImance. It is quite evident that the socio-economic status of schools, gender .. 

language, ignorance and misconceptions, racially disadvantaged schools, teachers' 

under-qualifications and inexperience played a significant role in the achievement 

levels of learners. This prompted a further study on the above factors using the CT A 

as an instrument for assessing the Grade 9 learners from schools of different social 

and racial backgrounds. Since the CT As were compulsory for all Grade 9 learners. 

the above known factors had to be studied in depth for future recommendations to 

curriculum planners, teachers and policy makers. 

2.7 Common Tasks for Assessment: a recent form of assessment 

The notions of the CT As were introduced in Chapter 1. Its purposes were outlined 

and its implementation problems discussed. 

Like any test, its suitability should be judged using certain criteria. In Australia, the 

criteria include: knowledge, skills and understanding; demonstration of higher-order 

thinking skills; emphasis on recall and prior knowledge; degree of ambiguity in test 

items; any learning styles advantaged; and the level of assessment of learning 

outcomes (Department of Education and Training: Government of Western Australia. 

2000). For this study the ten criteria for evaluating the quality of an achievement test 

specified by Ebel (1972), together with three additional criteria appearing in DoE 

(2002c) have been used (see Chapter 4). 
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Any form of assessment has its limitations and it is therefore difficult to satisfy every 

learner, teacher or school. Some of these limitations have been identified by Gipps 

and Stobart (1997) as follows: 

• Content tested - the examiner has to decide on \vhich content to test. 

• Type of questions - the examiner has to decide on style of questioning. 

• Administration and marking - developing reliable tests and a fair 

assessment criteria. 

• Score interpretation - national tests should be used carefully since it 

only reveals limited information. 

Since the CTA is a recent foml of assessment, little research has been conducted on its 

usefulness and effectiveness. 

2.7.1 Studies using CT As in South Africa 

During 2002, the History and Geography teachers from two well resourced schools in 

Grahamstown participated in a trial run of the CT A for the Grade 9 Human and Social 

Sciences (HSS) Learning Area of C2005 (Wilmot, 2003). While the teachers were 

generally positive about the new assessment tool (the CTA), they identified a 

significant disjuncture between the 'rich' knowledge outcomes of national policy 

documents and the CTA Teacher's Guide on the one hand, and the Section A and B 

assessment tasks on the other hand. This prompted the writing of a report by Wilmot 

who provided a detailed evaluation of the CT A for the Human and Social Sciences 

(HSS) Learning Area which was implemented and trialled at the two schools. The 

report acknowledged that the CT A, as a new instrument for assessment, was exciting 

and innovative; but the report also explained a number of problems and issues arising 

out of the teachers' experiences of implementing the new assessment instrument in the 

classroom. The teachers who participated in this study reported that they had gained a 

great deal through reading and attending workshops on the theory which informed 

change. In addition to studying the national policy documents, the teachers also read 

articles on a variety of educational topics such as learner-centred education, critical 

thinking, constructivism and assessment (Wilmot, 2003). 
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In 2004, Wilmot (2004) analysed the October-November 2003 HSS CTA 

performances from the same two schools. She stated in her report that there was a 

pleasing link between the attainments in Section A and Section B and that there was a 

big improvement in the content and structure of the previous CT A (2002) in ten11S of 

the questions asked and the types of learning assessed. The teachers said that they felt 

they were better prepared for the CT A. The remark, "It has enabled us to develop and 

think", made by a geography teacher, summed up the value of the CTA as a tool for 

initiating and supporting the transformation of teaching and learning in South Africa 

(Wilmot, 2004:81). 

No rubrics were used in Section B of the 2003 HSS CT A. Wilmot (2004:83) believed 

that the shift away from rubrics assumed "a high level of teacher competence and 

subject knowledge, and the responsible use of professional judgement". 

Recently the national Department of Education (DoE) and the Independent 

Examinations Board (lEB) contracted Khulisa Management Services to conduct a 

General Education and Training (GET) - Grade 9 curriculum and assessment study to 

inform decision-making processes related to the General Education and Trainin~ 

Certificate (GETC). The study was carried out from the end of 2003 to 2004 after the 

first national CT As were implemented. The overall purpose of the study was to 

investigate the situation in Grade 9 with particular reference to assessment practices. 

to inform national policy and to inform preparation for the (GETC); and this was 

reported in an overview document in the "Research Study on Curriculum and 

Assessment in the General Education and Training Band - Grade 9" (DoE, 2004b). 

The research study reported on a number of areas, but this review of the literature will 

focus only on the implementation of school based assessment (Continuous 

Assessment) in Grade 9 and on external assessment (Common Tasks for Assessment) 

in 2003. A total of 1500 schools were selected by the DoE from nine provinces for 

the study. Findings from the study reported that: 

• Most of the schools completed the CT As - but there were some responding 

schools, mainly rural, who stated that they had not completed the CTAs. 

• More principals than teachers stated that they were confident to implement the 

CTAs. 
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• More than two-thirds of the respondents indicated that moderation of CT As for all 

leaming areas had taken place. 

• Most schools had been supplied with intemal marking guidelines but fewer found 

these to be available and user-friendly. 

• Overall, the educators felt that the CT As were somewhat appropriate in terms of 

the age of Grade 9 leamers. 

• Problems that emerged in the data relating to the CT As were: 

many schools indicated that the academic level was too high; 

late arrivals of the documents at the schools occurred; and 

there was a lack of sufficient extemal monitoring of the CT As. 

(Emphasis supplied) 

The report stated that provincial officials, district officials, teachers and Heads of 

Departments were positive about the impact of the CT As on school-based assessment 

and that they could be used as a model for sehool-based assessment. However, only a 

few schools reported that they were able to utilise the CT As as a model for school­

based assessment. Several schools requested more guidance, in the form of training 

and support, in order to utilise the CTAs as a model for CASSo 

The report recommended that: 

• the content and impact of the CT As be highlighted in terms of their 

importance for the assessment of Grade 9 learners; 

• the language of the eTAs be made more accessible, I.e. be made more 

eontextualised; 

• the CT As be delivered earlier to schools to provide more time for moderation 

of performances in both Sections A and B; and that 

• the absenteeism of leamers from schools during the conducting of CT As be 

addressed, since educators were confused about what to do when leamers had not 

completed CT As due to absenteeism. 

Assessment tasks are mainly set in a 'real life' context. This context demands 

language skills since it requires reading skills and interpretation skills. Cooper and 

Dunne (1998), reported on a study done in the U.K. which examined 10 -11 and 13 -
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14 year-old learners on national mathematics assessment tasks. The study revealed 

that assessment tasks set in 'real life' contexts disadvantaged working class learners 

These results were similar to a study done by Bansilal (2008) and Boaler (2003). 

Boaler (2003) believed that standardized testing discriminated largely against certain 

learners at low SES schools and against those learners who never spoke the language 

of the test. 

According to Bansilal there was a mismatch between the intended curriculum and the 

perceived curriculum. She did a study on the Grade 9 Mathematics CTAs (2004). 

The CTAs, which was used as a form of assessment, was based on 'real life' situations 

and therefore a certain context dominated the questions. She argued that the intention 

of the department of education to create an assessment tasks, with 'real life' contexts 

that will be fair to all learners from different social backgrounds, has not transpired 

(Bansilal 20(8). She found that learners had problems answering certain questions 

because the information given was too wordy. As a result learners never fully read 

the information provided and missed out on crucial information. This study is very 

useful for the present study since it deals with the same type of instrument, the CT A 

and contextualised assessment tasks. However the present study identifies the process 

skills used to deal with problems in a 'real life' situation and an in depth analysis or 

the learners' performances on the process skills in the Natural Science CTAs will 

establish whether the above remarks can be supported or not. 

2.7.2 Implications of this review of eTA studies for the direction of the present 
investigation 

Any form of educational transformation lends itsclfto certain problems -- either 

internally or externally. Since this study was about the performance of Grade 9 

learners on the Natural Science CTA, the researcher also looked at any possible 

administration problems that could have developed during its implementation. 

In summary, assessment has been highlighted as a crucial tool in education. Recently 

the CT As have been introduced as a form of systemic assessment, as described in 

Chapter I, and their stated purposes were used as criteria for judging the quality of the 

instrument used in this study, the CTA test. This section of the literature review has 
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also raised issues of accountability, the usc of extemal assessment and the poor usc of 

formative assessment. Therefore one objective of this study was to reveal whether or 

not the CT A could be used as a tool to measure the overall performance of leamcrs 

from different categorised schools. Another objective was to measure the quality of 

the instrument used and to decide whether the issues of accountability and lack of 

formative assessment could be answered fairly. 

KnO\vledge of these problems related to the CT As implementation fostered an outlook 

for similar problems that could have hampered the perfom1ance of leamers in 2004. 

The above studies looked at different leaming areas but this present study considered 

only Natural Science. 

2.7 Chapter summary 

In this chapter the literature revIew was presented in three sections. Firstly an 

overview was given of the issues and debates in the field of academic performance 

testing and assessment. Secondly, possible factors that have been identified as 

influencing academic performance have been discussed. Thirdly, an overview of 

assessment has been given, with emphasis on the CT A - and past problems discussed 

involving its implementation. 
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3.1 Introduction 

CHAPTER 3 

METHODOLOGY 

6~ 

The approach adopted in this study engaged a combination of both quantitative and 

qualitative research methods, as indicated in Figure 1.1 (Flow diagram) on page 29 IJf 

Chapter 1. 

In section 3.2 below, a description of Phase I presents the aims, purposes, justification 

for and outcomes of the small-scale feasibility study that was conducted using an ,'x 

post facto research methodology. This section describes the origin, source, use and 

composition of the 2004 Natural Science CT A examination paper as a whole, and 

briefly introduces the process skills and Assessment Standards it contains. The first 

data-gathering instrument (the second part of the 2004 Grade 9 Natural Science CT A 

examination, namely, section B) is presented and explained in more detail in terms of 

its composition, length, content and readability. This includes a more detailed analysis 

and classification of the process skills, Learning Outcomes and Assessment Standards 

pertaining to each one of its 25 CT A items in tum. 

During the feasibility study trialled in Phase T, the completed CT A examination scripts 

of twelve classes of learners were obtained from three conveniently available high 

schools - one of low socio-economic status (SES), one of medium SES and one of high 

SES. A preliminary analysis was made of the raw scores of 511 Grade 9 learners -

leading to the formulation of several recommendations for planning and extending the 

study to an enlarged Phase II, the main study (the findings which are reported 

subsequently in Chapter 4), involving twelve new high schools. The raw score data 

generated by the pilot study in Phase I was also used to establish a satisfactory 

reliability coefficient for Section B of the Grade 9 Natural Science CTA. 

In section 3.3, Phase II of the methodology of the main study presents the two focus 

questions and the seven research sub-questions. It describes the arrangements made for 

the large-scale collection of quantitative data once again utilising an ex post fac to 
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research methodology. The selection, SIze, context and nature of the twelve high 

schools are described. Next, the data collection procedures for Phase II are described in 

ten11S of their ethics, management, permission, sequence and time-table. Then the lists 

of dependent and independent variables are presented and, finally, the intended data 

processing procedures and techniques are introduced. 

In section 3.4, Phase III of the methodology and procedure introduces the triangulating 

qualitative data generation strategies. The roles and design of the follow-up interviews 

and their procedure are outlined in tenns of their purposes of data corroboration, 

explanation, validation, elaboration, elucidation and clarification. The selection of six 

teachers and 52 learners for the follow-up interviews in 2005 is described, and their 

contexts are also noted. The second and third data-gathering instruments - namely, the 

interview schedules (for both learners and teachers) - are explicated, and then the 

interviewing procedures and precautions are outlined. Phase III ends by describing the 

synthesised methodological contributions of Phases I, II and III to producing data for a 

final discussion of various aspects of the validity of the CT A in Chapter 5. 

Section 3.5 summarizes the chapter. 

3.2 Phase I: The feasibility study 

3.2.1 Aims and purposes of the feasibility study, and their justification 

The focus of the preliminary feasibility study early in 2005 was on studying the 

responses of conveniently available elasses of learners to the 2004 Grade 9 CT A 

Natural Science test paper, a copy of which is reproduced in Appendix 1. The learners' 

perfonnance scores on each of the 25 items were readily at hand for the purposes of the 

investigation. 

In the Phase I pilot study three conveniently accessible schools were randomly selected 

- one in a high status suburb, one in a middle-elass suburb and one in a low SES 

suburb. When approached, the principals of all three schools willingly loaned their 

learners' scored CT A examination scripts to the writer (the researcher) for preliminary 

analysis. 

The aim and purposes of the feasibility study were to:-
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1. detect whether the two-hours-Iong CT A test paper as a whole might be interpreted 

by edueators as too easy, too hard, or at a reasonable level of difficulty; 

2. caleulate a preliminary reliability coefficient for the CTA (using the learners' 

perfornlance scores from the three schools) to determine whether it was 

sufficiently high to justifY its use in the continuation of the research; 

3. gauge whether there might be a possible association of ranked SES levels with 

overall levels of performance among the three schools; 

4. find out whether the CT A scripts were readily accessible from various schools 

and whether teachers and learners were accessible for possible follow-up 

interviews when required; 

5. rehearse and establish an efficient procedure for entering the data on Excel sheets 

for ease of analysis; 

6. develop a formal procedure for seCUrIng perImSSlOn from the Department of 

Education and from school principals; 

7. anticipate problems that might develop during an extended collection of the CTA 

data and the recording of marks from more schools (for example, the possibility 

of some learners' scores being missing; or the chances of incorrect score totalling 

within the schools; etc.); 

8. rehearse the feasibility of using appropriate statistical methods on items' scores 

(e.g. means, standard deviations, tests for normality, correlations, exploratory 

factor analyses and the correct selection of either parametric or non-parametric 

statistical tests); 

9. establish and define several possible pertinent dependent and independent 

variables (such as SES and gender); 

10. detect whether there were statistically significant differences in performance 

between the three schools of different socio-economic status (SES) on seleckd 

CT A items of interest, to direct further possible research in an enlarged analysis 

with more schools in Phase II. 

3.2.2 Origin, source and use of the instrument 

The grade 9 CTAs (Common Tasks for Assessment) were introduced and piloted by the 

Western Cape Edueation Department in six different learning areas in a few schools in 

2003. The prescribed CT A examination was set externally but marked internally in 503 

schools in the Western Cape in 2004. It served as a common moderating tool for CASS 
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(Continuous Assessment) across schools, and learners were allO\ved two hours to 

complete it. 

Continuous Assessment is school-based and, at present. it constitutes 75% of the total 

assessment of a Grade 9 learner. All learning areas, including the science CT A, have 

two components. In the first component, learning, teaching and assessment activities 

are created for learners to demonstrate their achievement of a variety of skills, 

knO\vledge, attitudes and values (SKA V). For example, the first component of a CTA ~ 

Section A ~ might specify that a group practical investigation be carried out in class 

through co-operative learning. However. in Section B of the CT A, each learner would 

be obliged to perform this second component individually instead (DoE, 2002b). Each 

task in Section A and Section B was contextually designed. This meant that "links are 

made right at the start of the topic, and used as a starting point to introduce and develop 

scientific ideas" (Bennett, 2003: 102). 

3.2.3 Process skills and Assessment Standards in the 2004 CTA Science instrument, 
and its readability 

The Grade 9 Natural Science CT A Sections A and B (Appendix 1) contained questions 

involving certain process skills. Classified by a panel of four collegial specialists in 

Natural Science and a subject advisor, and expanded in more detail in Appendix 2, the 

seventeen process skills (DoE, 2002c) that were evident in the 2004 science CTA were 

mainly the following: 

• Inferring 

• Interpreting information 

• Communicating science information 

• Planning science investigations 

• Identifying variables 

• Recording information 

• Decision making 

• Problem solving 

• Drawing a conclusion 

• Recalling meaningful information 

• Observing and comparing 

• Sorting information 
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• Hypothesizing (inferred) 

• Evaluate information 

• Raising question about a situation 

• Applying knowledge 

• Justifying an argument (scientific reasoning) 

Appendix 2 also records the various agreed RNCS Assessment Standards associated 

with items 1.1 to 5. The acceptable minimum score was decided upon by the panel of 

experienced teachers, after consensus was reached. According to Sieborger (2004:39), 

"assessments of outcomes in practice will need to be t1exible", and educators should 

discuss with other "teachers or assessors" what can be regarded as acceptable to 

achieve the outcome. This was done, based on the percentage of learners who reached 

the achievement level. 

A readability index was calculated on three paragraphs in the Natural Science CT\ 

using the Flesch's formula nomogram (Harrison, 1980: 77-78). This showed a reading 

ease score of 74, which implied that the 2004 CTA test was close to being fairly easy to 

read at the IS-year-old level. 

The degree of competence levels were identified by using Green and Naidoo's (2006) 

framework. This was established by classifying the different process skills under eaeh 

level of cognitive competence (sec chapter 2, page 40). This was done to establish the 

level of the tasks presented in the Natural Science CT A. 

3.2.4 Data collection procedure for Phase I 

The pilot study research design entailed an ex post facto approach; in other words, the 

raw data were already available for a quantitative analysis, which included preliminary 

stages of refinement, systematisation and purification. According to Kerlinger (1986) 

an ex post facto research methodology is one in which the independent variable or 

variables have already occurred and in which the researcher starts with the observation 

of a dependent variable or variables. 

Early in 2005, the pilot data collection procedure for Phase I was as follows: 

• Permission was granted by the Department of Education to conduct the necessary 

research. Appendix 8 contains a copy of the letter of permission. 
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• Preliminary meetings were arranged separately with the three principals to discuss 

what the research entailed. 

• A qualitative aspect of the data production entailed rehearsals of interviewing 

teachers and curriculum planners telephonically and face-to-face using a tape 

recorder. 

• Data were collected from the thrce pilot schools, involving 51 Grade 9 Science 

learners. during February 2005. 

• The item scores from each individual CT A. supplied by the schools, were 

captured in Microsoft Office Excel and then exported to Statistica early in March, 

2005. 

Finally. the items were provisionally classified taxonomically by the writer, with 

assistance, utilising the RNCS (DoE, 2002c) categories. with specific reference to 

process skills and Learning Outcomes (see Appendix 2). 

3.2.5 The pilot school samples A. Band C 

(a) Selection procedure 

Three schools were chosen purposefully to represent the different levels of SES as 

defined on page 27 of Chapter 1. To preserve their anonymity and to prevent their 

recognition or identification, they are described below in broad detail only. Former 

House of Assembly schools are designated HOA; former House of Representatives 

schools are designated HOR; former Department of Education and Training schools are 

designated as DET. 

(b) The samples and their contexts 

Sample A was a very well resourced school with learners coming mainly from middle 

to affluent class backgrounds. School A's sample consisted of approximately 150 

Grade 9 learners in a high SES school in the Western Cape. It was a former HOA 

school. This was an all-girls school with English as the predominant first language. 

Only 3% of the learners spoke Xhosa as their first language with English as their 

second language. The annual school fee levy was in the range RIO 000 to Rl2 000. 
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Sample B consisted of learners mainly from working class to middle class backgrounds. 

School B' s sample comprised 121 Grade 9 learners in a medium SES school in the 

Western Cape. It was a former HOR school. 52% of the learners were female and 48% 

were male. Only 2% spoke Xhosa as their first language, with English as a second 

language. The annual school fee levy was in the range R900 to R 1500. 

Sample C consisted of learners from a working class background. School C's sample 

comprised 240 learners in a low SES school in the Western Cape. It was a former HOR 

school. 52% of the learners were female and 48% were male. 14% spoke Xhosa as their 

first language, 52% spoke English as their first language and 34% spoke Afrikaans as 

their first language. The annual school fee levy was in the range R400 to R600. 

3.2.6 Outcomes of the feasibility study 

(a) Most of the scripts proved to be readily accessible from the schools. 

(b) Problems arising during the collection of the CT A were noted. For example: it 

was discovered that procedurally one should first speak directly to the principal, 

and only then to the Natural Science teacher instead of to the head of 

department who did not necessarily know where the learners' CT A examination 

scripts had been stored. 

(c) Data for computing were entered efficiently by itemising each CT A question. 

Data capture was conducted either in adult pairs - where one person read out 

the marks and the other recorded the marks on the computer - or data were 

entered by the researcher alone. 

(d) Figure 3.1 presents the distribution of the raw scores for the 511 Grade 9 

learners from the three pilot study schools, A, Band C taken as a whole, for 

their performance totals on Section B of the 2004 Grade 9 CT A. The scorcs 

were highly skewed and ranged from 1 to 73 marks out of 80, with a mean score 

of 28.8. The percentages on the top of each column designatc the percentagc of 

the whole sample that scored in the specified 10-mark range; c.g. 18% of the 

Icarners scored bctween 10 and 19 marks. 
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From Thc re,ul ts of the pilot st lotly (mcan score of only 311%), it ~ppl'ared th~t the eTA 

(c" paper may ha\e been 100 hard fol' (hc majority of learners sampled In Phas~ I. 

(c) For the 511 Ic~rncl's, the computed cmnhach ~Iph~ reliability coctTicient of the 

eTA in the pilot , tudy (Phase I) \\'~s lound 10 k a - 0,'14, This wa< a \'Cry 

"ccepmbk value alld ind'catcd lhat the intended inl'~sliga tioll could cOlltinue as 

plmmcd with an enbr;:cd ,~mplc of""hools in Pha,e II. lhe maill study. 

(f) Tah lc 3.1 presents" l-omparison of lhe pClformanl-c score totals or t h~ s~mple' 

orlc~mers in the1hrec ,;c hoob A, B ~nd C on th~ "<alural ScictICC eTA lCst. 

TablrJ.I: 
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A cnmpari'nn of thr "1I11plrd ~a1ural Science erA 
I)rrformanc~ ,core tola), of (h~ hij!h SES ,rhool. thf 

medium SES ,chllol 'lnd 1l1r low S[S sch"ol in the 
I)ilol,(udy 
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Medium L' I 343 . 12(, 431)'.';, 

10\1 '40 I U,U-+ 6,6 H 0" 0 

Tiw find ings rcported ill T"hle 3.1 sugg~sl~d lha1The 21X1.t ,ciellcc eTA may 

h~ \'e heen too easy lilr the Gmde 9lcarncrs in ,chool A. Furthenllore, il ,eetn~d 

th~l Ie"el or SES or geogr~phica l lo,alion w~s rclal~J 10 lhe pcrfOl'mance lel'els 

in lhe sample, t:lkell from lhe lhree schook The higher (hc SFS of lhe sc,hool, 
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thc hencr ""as the mean ,core , ahholL!!h the 'iampling: was H.nvenknl. ratller 

than purely ranuom. 

(g) The ind~p~nd~ut vari~bk> idcnti Jied lor mvestigation in I'ha,e II w~rc t!len 

sdectcd as: le,wller's home {unguage, name olleamer 's .,ehool, gender and SI::S 

(as dctcrmjn~d hy Scll(l(lj fee level). Thc iucnti li cu dependent variahks 

sdectcd \\'er~ the /eanl(''-'" separate scort'S fi,,' a/I 25 item.' individua lly in th ~ 

C'T A. ~ n d II/(' /eamel'S ' CIA lesl s('Ore lowls out af SO. 

(II) Appendix 3 re"oru.' the 5 11 leam~rs' mean scores lor each item, Lcamer, 

scored parli" ularly low marks for cenain ikms compared to othcrs. notahly 

ll,'rns 2.1. 2.5, 2.6 and 2.7. The ",hole of que'tirHl 2 "'as ~n jn\'~sligatory 

q lLcstlOn On the tor ic or . ""Tlables·. The mean scores recorded for peli(lmWOCeS 

an itcm 2, 1 wer~ general ly very law ano," lhe lhree .,dl<l(l ls, Despite the 

j nfal'm~tion given, t h~ lcaroc rs cauld nOl idenlify the {;Orreet \'ari ahle, i,e, the 

lhicknes., o f lh~ pen" il kad, Th~ ()v~rall responsc {(I item 2,5. which rdated to 

variable iuent ificationlw the learners. was als" i nad~guate, 

Ii) Accaruing to thc mean val ues. the icumer., m .,~h ()()L, A and H performeu well 

in 'interpreting mf()rmatian' far the followmg: ikms: 4.2 (b) !' 4.2 (b)2 and 4,2 

(h)3 ()n chem i e~ 1 lbrnmlae (sec Appendix 4). Howevcc, lhe mean SC(lr~S far 

tll".,e ilem, in seh()()1 C (low Sb.Sl wer~ very low (wilh va llLcs af 0,25, 0.10 aoo 

0.02 ~.'p eLlivelyl m mpared 10 the scor~s in the oi lier schaal" In the,e 

particular items. three slrai !!ht hoc !!raph' " ere giwn and gu~st ions weIT 

brokcn down, This Jiooing possib ly implieu: either lhose learners tram Ihe 

<:>lhe r two schools (high SDS and law 10 medilLm Sb.S) had spent a I()I ()ftime 

p~viausl y work ing tll wugh these type> of problem" or thaI lhe CTA problem 

il ,elfhad not been sufficiently clearly .'tated. 

Appendix 4 present, an cxplaratCIry factor ana lysi, o j' the 25 ikm, using the 

score, Ii()]n the lh re~ 'cho,,!s A, Il and C. There was a p~lilllinary indication 

tiM lhc strucl lLre of eTA may ha ve contai neu four d i sc~rnab l c c()lllpon~nls 

accou nt ing Ibr perhaps 73% of the {(Ital variance in lhe score,. wh ieh wa, a \'ery 

promL'ing fi nding:, although tenlal ; ve Oil ~CC()U nt af the ~Iali vely sma II sampk 

si£c in thc pIlat ,l lLUY, 
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(j) Extended permission was granted from the head of the Westem Cape Education 

Department (WCED) who was favourably disposed to enlarging and widening 

the study. Subsequently, appointments were set up to meet with ten more 

principals to ask permission to use the leamers' CTA examination scripts. 

3.2.7 Recommendations emerging from the pilot study (Phase I), for the subsequent 

planning and design of the main study (Phase II). \vere as follows:-

• The number of schools involved could now be expanded from three to twelve 

(with three schools to be purposefully selected in each of four levels of defined 

SES: high, medium, medium-low and low respectively). 

• At each school the CT A examination scripts would be sought from a person 

who was involved with the teaching of Natural Science, instead of "just 

anyone". This should speed up the process of collection. The pilot study 

experience had suggested that people approached also tended to develop an 

interest in the outcomes of this study. This was pertinent for arranging follow­

up interviews about the CT A with teachers and leamers. 

• It would be pertinent to remind the designated teacher to collect the CT As, by 

repeated telephoning if necessary. 

• It would be important to seek permission from teachers and principals for CT As 

to be borrowed for a reasonable period of time, since entering the large amount 

of data would be time-consuming. If scripts were required to be retumed to 

schools as soon as possible, it would be important to do so. 

• Also it would be important to enquire about the total number of Grade 9 

leamers who wrote the CT As and whether the CT As given would be a 

reasonably representative sample of leamers; for example, some samples of 

leamers available might not necessarily be graded according to past academic 

achievement. 

• A thank-you note would be written to the principal and teacher after collecting 

the CT As, since finding scattered and discarded CT As in the store rooms in 

schools could be a tedious task itself. 

Overall, the pilot study worked well, with no serious complications. 
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3.3 Phase II: The large scale quantitative study 

3.3.1 The research questions 

1. How did a sample of 1572 learners and their teachers experience the 2004 Grade 9 

Natural Science Common Tasks for Assessment (CTA), Section B, as a potential 

instrument of performance and educational achievement? 

2. Why did the learners perfonn in the ways that they did, and what deeper insights 

into the learners' achievements on the CT A were gained when their responses 

were analyzed? 

In order to probe the two focus research questions, the study considered seven 

dimensions: learner performance, learners' misconceptions, SES, the quality of the 

CT A as a test, gender, home language and the interaction between gender and home 

language. These generated several sub-questions, as follows:-

Sub-question no. 1 - Learner perfonnance 

On which of the 25 items in Section B of the 2004 Grade 9 CT A in Natural Science 

did the mean scores for the combined sample of 1572 learners from 12 schools, taken 

as a whole, meet or exceed the specified minima for acceptable levels of 

performance? 

Sub-question no.2 - Learners' misconceptions 

Were the learners' misconceptions in knowledge and skills found to be similar to 

those already known in the published literature; and did there appear to be any 

misinterpretations of certain questions when representative samples of English­

speaking, Afrikaans-speaking and Xhosa-speaking learners had their CT A answers 

scrutinized in depth through interviews with teachers and learners, as well as their 

scripts? 

Sub-question no.3a - The quality of the CT A 

Did the in-depth interviews conducted with the selected teachers and learners reveal 

possible short-comings in the wording and composition of each one of the items 1 to 5 

(e.g. in respect to clarity, length, layout, degree of abstraction, sequencing, weighting, 

appropriateness for RNCS 2002, ambiguity and diagrammatic representation?) 
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Sub-question no.3b - The quality of the CTA 

Did the in-depth interviews produce triangulating evidence that clearly illuminated, 

explained, corroborated or amplified the empirical findings presented as answers to the 

research sub-questions I and 2? 

Sub-question no.3c - The content of the CT A 

To \vhat extent did the CTA cover process skills, Leaming Outcomes and Assessment 

Standards? 

Sub-question noAa - Socio economic status considerations 

When the 12 sampled schools were grouped into four bands according to SES (three 

highest SES, three second-highest SES, three third highest SES and three lowest SES), 

did the levels of the 12 CTA average scores (totalled out of 80) correspond uniquely 

with each of the four bands? 

Sub-question noAb - Socio economic status considerations 

Were there significant differences between the mean total CT A science scores of the 

four bands of 12 schools grouped according to their SES? 

Sub-question noAc - Socio economic status considerations 

Did the high level SES schools perform better than the lower level SES schools on all 

25 items in section B of the 2004 CT A examination in Natural Science? 

Sub-question no.5a - Gender considerations 

Was there a significant difference between the total achievement score totals of the 

912 females and the 660 males on the 2004 Grade 9 Natural Science CT A? 

Sub-question no.5b - Gender considerations 

Were there significant differences between the achievement scores of the 912 females 

and the 660 males on each one of the 25 items of the Grade 9 Natural Science 2004 

CTA? 

Sub-question no.6a - Home language considerations 

Were there significant differences among the total achievement scores of the Grade 9 

Natural Science CTA between Xhosa -, Afrikaans - and English-speaking lcamers? 
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Sub-question no.6b - Home language considerations 

Were there significant differences in academic achievement among Xhosa - , 

Afrikaans - and English - speaking learners on each one of the 25 individual items of 

the Grade 9 Natural Science 2004? 

Sub-question no.6c - Home language considerations 

Were there significant differences among Xhosa- , Afrikaans- and English-speaking 

learners on the total mean CT A score when sub-grouped according to their SES? 

Sub-question no.7a - Gender, home and language interactive effects 

Were there significant differences between males and females on the total 

achievement scores of the Grade 9 Natural Science CT A 2004 when sub-grouped 

according to language? 

Sub-question no.7b - Gender, home and language interactive effects 

Were there significant differences between males and females on each one of the 25 

individual items of the Grade 9 Natural Science CTA 2004 when sub-grouped 

according to language? 

3.3.2 The samples 

(a) Selection 

Purposive sampling was implemented to include learners at all levels of SOCiO­

economIC status, as recorded in Table 3.2. In purposive stratified sampling the 

researcher chose the sample to be ineluded in the study to suit and satisfy the specific 

needs of the rcsearcher (Cohen, Manion & Morrison, 2003). In order to group the 

schools appropriately, school fcc levels were selected as the criterion (Fiske & Ladd, 

2004). Some earlier studies in the UK, USA, Australia and RSA had shown that 

student achievement varied with the social types of school attended, i.e. their SES (e.g. 

Ainley, Graetz, Long & Batten,1995; Ekstrom, Goertz, Pollack & Rock, 1986, cited III 

Attwood; Riddell & Nyagura, 1991 and Rothman, 1997). 

Each of the twelve selected Western Cape schools was grouped within one of the four 

SES bands (ranging from low fees to high fees). I divided the schools in this manner, 

based on the school fees and my assumption that the main reason for the majority of 
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leamers attending the school was because of affordability purposes as reasoned by 

Fiske and Ladd (2004). Parents who send their children to a particular school are able 

to afford it. However, schools situated in a high status suburb are attended by "middle­

income Ieamers", whose parents can afford the school fees or "lower-income leamers" 

who are either exempted from school fees or pay partial school fees. (Fiske & Ladd, 

2004:71). Table 3.2 summarizes a description of the twelve samples of schools and 

their leamers in terms of several of the selected parameters (including three of the four 

independent variables). 

Table 3.2 The 12 Western Cape schools selected for the main study, grouped 
according to socio-economic status, background and school fee levels 

School SES Annual school fee Gender :\'umber of 
code level (Rands) composition of learners 
name learners who tested in Grade 9 

wrote the eTAs (and the 
proportion 

used for 
statistical 
analysis 

expressed as a 
percentage) 

Female 1\1 ale 

BLUE 1 RIO 000-R15 000 0 51 124 (41%) 

RED 1 RIO 000-RI5 000 150 0 156 (96%) 

PINK I RIO 000-RI5 000 178 0 178 (93%) 

PLUM 2 R7 000-R9 000 76 53 198 (65%) 

GRAPE 2 R 7 000-R9 000 50 48 139 (84%) 

APPLE 2 R7 000-R9 000 126 104 341 (82%) 

BETA 3 R4 000-R6 000 53 48 138 (73%) 

ALPHA 3 R4 000-R6 000 40 32 87 (82%) 

GAMMA 3 R4 000-R6 000 74 78 226 (67%) 

MARS 4 RO-RI 000 36 64 210(48%) 

VEI\:US 4 RO-RI 000 66 56 122 (49%) 

Neptune 4 RO-RIOOO 114 126 240 (100%) 

(b) Description and contexts 

First level SES schools 

School Blue was a former "white" school (model C school) situated in a "high status 

suburb" in the Western Cape. English was the predominant first language. It was a well 
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established boys' sehool. The majority of learners eame from middle class or affluent 

backgrounds. The school had a capacity of 700-750 learners and 50 teachers. The 

teacher:pupil ratio was 1 :30 in Grade 9. Most Grade 9 learners completed 

matriculation (Grade 12) so there was no 'drop-out' problem. Of the 51 learners who 

wrote the CTAs, only 3% spoke Xhosa as their home language, with English as a 

second language. 

School Red was a well established girls' school in the Western Cape and was a forml?r 

"white" school (model C school) that belonged to the former House of Assembly. . 

The majority of learners came from middle class or affluent backgrounds. The scho'JI 

had a capacity of 700-750 learners and there were the equivalent of 5S teachers. The 

teacher: pupil ratio was 1 :30 in Grade 9. Of the 150 learners who wrote the CTAs, only 

3% spoke Xhosa as their first language with English as a seeond language. 

School Pink was a girls'only school that belonged to the former House of Assembly. 

The total number of learners in the school was of the order of 800-900 and there were 

59 teachers. The majority of learners came from middle class or affluent backgrounds. 

The teacher:pupil ratio was 1 :25 in Grade 9. Of the 178 learners who wrote the CTA, 

only 3% spoke Xhosa as their first language with English as a second language. The 

majority of the learners completed matriculation. 

Second level SES schools 

Schools Plum, Grape and Apple were all former House of Assembly schools in the 

Western Cape. The majority of learners came from middle class backgrounds. 

School Plum had a capacity of 1100-1200 learners of whom approximately 600 were 

girls and approximately 500 boys. The teaching staff consisted of 72 teachers, and the 

teacher-pupil ratio was 1 :36 in Grade 9. ]t was an English medium school. T\\ a 

percent of learners spoke Xhosa as their home language, and the rest spoke English. 

Of the sample of 129 learners who wrote the CT A, none spoke Xhosa as their fir"t 

language. 

School Grape had a capacity of 550-600 learners with equal proportions of boys and 

girls. There were 30 teachers, and the teacher:pupil ratio was 1 :35 in Grade 9. The 
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majority of learners spoke English as their home language; 5% spoke Afrikaans and 3% 

spoke Xhosa. About 80% of Grade 9 learners reached matriculation. 

School Apple had a capacity of 1300-1400 learners of \\hom approximately 540 were 

girls and 800 boys. There were 36 teachers and the teacher: pupil ratio was I :35 in 

Grade 9. It was an English-medium school \vith the majority of learners English­

speaking. 

Third level SES schools 

Schools Alpha. Beta and Gamma were all former House of Assembly schools in the 

Western Cape. The learners who attended these schools came from working class 

backgrounds. 

School Alpha was an Afrikaans medium school in the Western Cape with a capacity of 

300-400 learners. There were 19 teachers and the teacher:pupil ratio in Grade 9 was 

1 :30. A high percentage of learners who were in Grade 9 reached matriculation. 

School Beta was an English-medium school with the majority of learners using English 

as their home language. The school capacity was 600-700 learners of whom 

approximately 400 were girls and approximately 270 boys. There were 32 teachers and 

the teacher: pupil ratio in Grade 9 was 1 :37. However. it varied per subject and grade. 

School Gamma was an Afrikaans-medium school with a capacity of 1000-1500 learners 

of whom approximately 650 were girls and approximately 550 boys. There were 54 

teachers and the teacher: pupil ratio in Grade 9 was I :35. About 85% of learners who 

were in Grade 9 matriculated. 

Fourth level SES schools 

School Mars was a former Department of Education and Training (DET) school in the 

Western Cape with a capacity of 1400-1500 learners of whom 900 were girls and 550 

boys. There were 45 teachers and the teacher:pupil ratio in Grade 9 was 1 :40. All the 

learners spoke Xhosa as their home language. Only 60% of Grade 9 learners reached 
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Grade 12. The school was situated in a working class area and the learners wbo 

attended the school were all from working class homes. 

School Venus was a former House of Representatives school. This school had a 

capacity of approximately 650 learners with boys and girls in approximately eqll.11 

proportions. There were 28 teachers and the teacher:pupil ratio in Grade 9 was 1 :51). 

Most of the learners (64%) spoke Xhosa as their home language; 15% used Afrikaans 

and the rest spoke English. According to a teacher who had been teaching at the school 

for a long time, only about 50% of the learners in Grade 8 reached matriculation. The 

rest either took longer, after failing a grade or two, or left to attend other schools. 

Although the school was situated in a working class area, the learners who attended the 

school were all from working class homes. 

School Neptune was also a former House of Representative school in the Western 

Cape. It had a capacity of 900-1000 learners with more than 500 boys and 400 girls. 

There were 30 teachers and the teacher:pupil ratio in Grade 9 was 1 :45. 55% of the 

learners spoke English as their first language, 40% spoke Afrikaans and 5% spoke 

Xhosa. According to a teacher who had been teaching at the school for a long tim.:, 

only about 50% of the learners in Grade 8 reached matriculation. The school was 

situated in a working class area and the learners who attended the school were all from 

working class homes. 

3.3.3 Data collection procedures 

An appointment was set up to meet each principal. A letter ofpem1ission from the head 

of the WCED and a letter drafted by myself, explaining my research study and its 

value, were handed to the school's secretary. Once permission had been granted by the 

principal, the teacher who was involved with the Natural Science CT A assessment 

collected the CT A examination scripts from several classes, and either the secretary or 

the teacher telephoned me to collect the CT As. Each letter was signed by the principal 

to ensure that permission had been granted. Confidentiality with respect to the school 

and learners' names was discussed with either the principal or the teacher concerned. 

The CT As from the different schools were collected from mid-April to the end of June 

2005. Each school suggested that a period of about a week be allowed for them to 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter 3 .' Methodologr 85 

locate and collect all the CT As. During the interim period telephone calls were made to 

the various schools' secretaries to remind the teachers about locating and retrieving the 

CT A examination scripts. 

3.3A Selection of dependent and independent variables 

F or the quantitative study the independent variables selected to be investigated were the 

learners' home language, gender and SES of the school. The dependent variables were 

the learners' scores for all CTA 25 items taken separately and the learners' CTA test 

score totals as a whole. 

3.3.5 Treatment ofthc quantitative data 

The marks allocated to each CT A task varied from item to item. as recorded 111 

Appendix 5, and the whole test totalled 80 points. 

The software package Statistica was selected to perform the statistical analyses. The 

spreadsheets were prepared by naming each column according to gender, home 

language, SES of the school, item number and total score. The scores generated by 

each correctly marked item were entered into the computer by the researcher. The 

methods of analysis involved caleulations of means, standard deviations, tests for 

normality, the correct selection of either parametric or non-parametric tests. 

correlations and factor analysis. 

3.4 Phase III: Production of the qualitative data 

3 A.I The interviews with the learners and the teachers 

(a) Purpose 

The purpose of the interviews was to obtain data to judiciously corroborate, explain, 

elucidate or modify, with caveats, the main findings emerging from Phase II, in a 

process of methodological triangulation. Details of the interview schedules are given 

and explained below in sections (g) and (i). 
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(b) Procedure 

Focused interviews were conducted with groups of purposefully selected learner~. 

Each group of Grade 10 interviewees contained learners with representative patterns of 

characteristics, i.e. each interviewed group included a eombination of learners who 

scored either a low, medium or high percentage total for their CTA. A focused 

interview research strategy was appropriate for the study at this point since it 

concentrated on learners' responses to certain CTA questions which were written by the 

particular learners themselves in 2004 and subsequently analyzed prior to the 

interviews. 

(b) Focused interviews 

In a focused interview, all the people interviewed have been involved in the same 

situation. In this instance, all of them wrote the CT A in 2004. Another feature of th IS 

particular interview is that the researcher has a basic idea of what to focus on during trle 

interview since the researcher has had an opportunity to identify certain elemeil1s 

during the pilot study (Merton & Kendall, 1946, cited in Cohen, Manion & Morrison, 

2000). 

For example, if - in the current study - learners under-performed appreciably on the 

CT A items when required to interpret graphs, compared to their better performances on 

other CT A items, then this finding was raised for discussion in the interviews. 

In the present study the researcher selected and based the interview questions on the on­

going analysis and findings of the existing, most recent data. For example, a decision 

was taken to interview learners on Question 2, since most learners across schools had 

performed so poorly on this question. The actual interviews also concentrated on the 

subjective experiences of the people who had been exposed to the educational CTA 

situation. Their responses enabled the researcher not only to test the validity of the 

hypotheses but also to ascertain unanticipated responses to the CT A test situation, thus 

possibly generating additional hypotheses before the end of the study. 

Data obtained from an interview might substantiate or refute a previously formulated 

hypothesis (Cohen, Manion & Morrison, 2000). Merton and Kendal (1946), cited in 
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Cohen, Manion and Morrison, (2000:290), explained the advantages of the focused 

interview as follows: 

Fore-knowledge of the situation obviously reduces the task confronting the 
imestigatoL since the interview need not be devoted to discovering the objective 
nature of the situation. Equipped in advance with a content analysis, the 
interviewer can readily distinguish the objecti\e facts of the case from the 
subjective definitions of the situation. He [sic] thus becomes alert to the entire 
field of 'selective response'. When the intervie\\er, through his familiarity with 
the objective situation, is able to recognise symbolic or functional silences, 
'distortions' avoidances or blockings, he is more prepared to explore their 
implications. 

Triangulation is defined as "'the process of checking the findings from one source of 

data with those from another" (Vulliamy, Lewin & Stevens, 1990: 106). Thus the 

interviews conducted helped to 'triangulate' the data obtained from the previous CT A 

analysis. 

(d) Selection of learners for interviews 

Grade 10 learners were selected for interviewing because they had already written the 

prescribed CT A the previous year. Purposive stratified sampling was used in order to 

select learners from six different schools. Based on their perforn1ances in the CT A, the 

names of learners were suggested by the researcher to the teacher. Since the researcher 

had possession of the learners' scripts, it gave her freedom to consult with class 

teachers and select a group of twelve to fifteen learners from each school. These were 

re-grouped further, in the analysis stage, according to their overall score in the CT A. 

They were divided (on paper) according to low, medium and high achievers, i.e. the 

teacher chose two or three learners from each group who expressed willingness to be 

interviewed in either English or Afrikaans. Learners were chosen in this way in order 

to get a good spread of achievement levels. 

(e) Construction of the interview schedule for learners 

A tentative interview schedule was designed, based on the earlier data analysis of the 

learners' performances on items in the CTA in Phase I. As explained in section (f) 

below, it consisted of six main or leading questions accompanied by follow-up or 

probing questions (see Table 3.3). The interview questions were linked directly to 

certain CTA items which learners had difficulty in answering, which had been 
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detennined from low mean scores. Having drafted the questions, the proposed 

schedule was given to two experienced qualitative researchers to face-validate 

(Khanyane, 2002). The face validation was performed to ensure that: 

• the questions asked were clear, simple and straightforward to accommodate for 

English second-language learners; 

• learners would have little difficulty understanding what was being asked; 

• the questions were not ambiguously phrased; and 

• the questions were designed to meet the research objectives. 

(f) Piloting the interview schedule for learners 

According to Venna and Mallick (1999), a pilot study can be helpful when researchers 

are inexperienced in administering research techniques. However, as an experienced 

teacher, I, the researcher, had developed many of the necessary questioning skills like 

insightful probing and allowing learners enough time to answer the questions without 

any interjection. I also had the opportunity to interview learners during the previous 

year in one of my BEd (Honours) courses and this experience and practice assisted me 

in avoiding certain pitfalls associated with conducting interviews; e.g. "leading the 

witness" (Nkopodi & Rutherford, 1994:300). 

For my preliminary pilot study of the proposed schedule of questions, six Grade 10 

learners who had written the CT A were interviewed solo and tape-recorded. I chose a 

school where learners spoke English as a second language so that it would be easier 10 

detect and simplify any awkwardly worded questions. My supervisor was present 

during some of the earlier interviews so that suggestions could be given after the 

interview. Because the learners in the first set of interviews were Xhosa-speaking, their 

nonnal classroom science teacher suggested that she be present as well during each 

interview in case her assistance was required to translate questions to anyone learner 

who was not clear. The interviews took approximately 15-20 minutes each, and they 

were conducted in a specially arranged office in which learners were made to fed 

comfortable and relaxed. The following methodological procedures were incorporated 

into the interviews: 

• The pre-determined questions were asked exactly as they were written. Altering 

questions might have changed the intended meaning and therefore might have failed 
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to elicit the required information. This was explained to the school's science teacher 

present. 

• If the learner's response was not clear, probing was done by me, the interviewer, for 

explanation and clarification. Trochim (1999: 130) suggested that the most effective 

\vay to encourage someone to elaborate is to pause and wait, and this he refers to as 

the "silent probe". It suggests that the interviewer is waiting and listening for what 

they will say next. 

• I made an attempt not to finish questions for the respondent, as this could "lead" the 

interviewee, hence affecting the response. 

After completion of the pilot study, comments were made by my supervisor on the 

questioning technique and how it could be improved. According to my supervisor the 

interviews went very well. However it was suggested that I should sometimes ask the 

learners to raise their voices, and also repeat what learners said, for clear transcribing 

purposes later. Besides this one change, no major changes were made after the piloting 

phase. Since this change was relatively small, results from the pilot study were also 

ineluded in the final data set. 

(g) Interviews with learners in the main study 

Although the original interview schedule ensured uniformity of questions across 

participants, each particular interview in the main study was eventually slightly 

different from the others due to the further probing elicited following the interviewees' 

responses? 

I, the researcher, ensured that appointments were made prior to interview dates. In total, 

52 learners were interviewed (Table 3.3) during a seven-day period in September 2005. 

Teachers looked for an available room within the school premises (such as a library, an 

interview room, a vacant office or a laboratory). As a visitor, I was already familiar to 

the school's staff, having collected the CT As from each school earlier at the beginning 

of the year. However, I again explained the purpose of the study and, after teachers 

were assured of confidentiality, the interview sessions began. 
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Table 3.3 presents the interview questions with the necessary reasons for selection. 

Table 3.3: An interview schedule for learners 

Main question Reason for question Possible probing 
Questions 

I . Do you think the questions were set in To find out what the - Did you 
an unfair or fair wail overall opinion of find specific 

learners was, with regard questions difficult? 
to the test. Give me an example. 

- Why') 

2. Did you find the language used in the To find out whether the - Why') 

test di fficult or no(') English used in the - Would you 
test was of a standard have preferred the 
level or too difficult. the Natural Science 

CT A to have been 
written in Xhosa? 
(this question was 
specifically asked for 
Xhosa learners) 

3. Referring specifically to CT A Question The overall 

2, this question is about the performance of learners 

investigation method. Many teachers on this question was 

complained that this question needed very poor and the 

attention. researcher needed to 

• Do you know what a variable is? find possible reasons for 

• Explain to me in your own words the under-performance. 

what a variable is. 
• Did you learn about variables in your 

class') 

• When or where? 

4. Referring to CT A Question 4.2 and To find out if there was - Why') 

Question 5, could you, or could you not, anything about the 

make sense of the graphs? graphs that learners 
might have had 
problems with or 
interpreting graphs in 
general. 

5. RefelTing to item 4.1 (a):- To find out: if the 

(i) What do you understand about these diagrams were useful - Was it usefuP 

diagrams? or not; whether 

What are they showing you? the learners could 

(ii) Did the key in item4.I(a) help you interpret them; and if they 

find the formula? knew that the balls 
represented atoms. 

6. Are the types of questions asked in the To find out if learners - In what way') 

CT As different from what you are used were familiar with the type - Did you get these 

to getting in class? of questions asked and kinds of questions in 
their opinion on the style your classwork? 
of questioning compared to 
their usual classwork. 

The Afrikaans learners were interviewed by me, the researcher, in Afrikaans, after the 

interview questions had been translated most accurately by a high school Afrikaans 
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teacher. Details of the numbers of learners interviewed face-to face at the different 

schools are summarised in Table 3.4. 

Table 3.4: Details of numbers of learners interviewed in 
seven schools in Phase III of the investigation 

School SES Number of learners 
Level 

Male Female Total 

Pink (level I) 0 6 6 

Plum (level 2) 4 4 8 

Beta (level 3) 4 6 10 

Alpha (level 3) 3 4 7 

Mars (level 4) 4 4 X 

Venus (level 4) 4 3 7 

I\eptune (level 4) 3 3 6 

rrotal number of learners 22 30 52 
interviewed 

I was aware that the learners might feci intimidated by the tape-recorder, so 

introductory remarks were made prior to the interview to make each learner feel at ease. 

This included an explanation of the purpose and value of the research and the need for 

the interview and tape-recorder. I also reassured the learners that the interview was not 

a test, and I emphasized the importance of the learners expressing their own thoughts as 

honestly and freely as possible. 

(h) Interviews with teachers - the introduction 

Interviews with teachers were used as a complimentary means to corroborate not only 

the information collected from the quantitative analysis but also the learners' responses 

obtained from the interviews. Once again I ensured that the appointments were made 

prior to interview dates. The interviewed teachers were chosen purposefully, based on 

the school's overall performance in the CT A and the teacher's experience in teaching 

Grade 9 Natural Science. Six teachers were interviewed during a five day period in 

September 2005, selected from various schools with different levels of SES. 

Teachers were presented initially with extracted learners' comments to read concerning 

their reactions to the CT A. This presentation was then followed by the introduction of 

two open-ended more general questions: 
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• "How did youfind the CTA of last year?" 

(referring to the Section A booklet) 

• "Do you think they should continue or he chscontil1ued? " 

92 

Sufficient time was allowed to enable the participant teachers to think through each 

question before responding to it. The interview questions were designed to elicit 

teachers' considered professional evaluation of the value of the CT A; their attitude 

towards it; and their possible recommendations for the fonnulation of subsequent 

CTAs. 

(i) Construction of the more detailed interview questions for the teachers 

The interviews with teachers had two main goals. These were to assess the perceived 

quality of the test using professional and academic criteria such as those suggested by 

Ebcl (1972) and RNCS (DoE, 2002c); and also to obtain recommendations for 

improving the fonnat and content of a Natural Science CTA in the future. 

The more probing, follow-up interview questions were framed according to the critena 

suggested by Ebel (1972) and was used to assist teachers to judge and evaluate the 

educational quality of a test such as a CT A. Ebel's criteria are summarised as follows: 

• Relevance ~ Did the items included in the classroom test provide tasks appropriate 

to the purpose of the test? 

• Balance ~ Were the number or proportion of test items evenly distributed among 

various categories? 

• Efficiency ~ Did the test yield a large number of independent scorable responses per 

unit of time? 

• Reliability ~ Did the test yield scores that agree with those obtained from equally 

good independent measurements of the same achievements? 

• Objectivity ~ Were the questions clear enough - with no ambiguity? 

• Specificity ~ Did the questions require prior knowledge specific to the content 

covered by the test? 

• Difficulty ~ Were the test questions and the test as a whole appropriate for a Grade 9 

learner, i.e. neither too hard nor too easy for the learners? 
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• Discrimination - Did the individual questions discriminate sharply between learners 

of higher and lower achievement and was there a fair distribution of scores for 

learners who differ in achievement? 

• Fairness - Was the test constructed and administered so that each learner had an 

equal opportunity to demonstrate his or her real achievement in the process skills 

tested? 

• Speediness - Was the test appropriate in length for the time available, so that each 

learner had sufficient time to answer the last question in the test? 

Furthern10re, according to the RNCS (DoE, 2002c), the Natural Sciences Learning 

Area covers content validity by: 

• Learning Outcome 1 - the development and use of science process skills 111 a 

variety of settings; 

• Learning Outcome 2 - the development and application of scientific knowledge and 

understanding; and 

• Learning Outcome 3 - appreciation of the relationships and responsibilities between 

science, society and the environment. 

Therefore the CT A test should also have clear Assessment Standards and a clear rubric 

to mark each section. This was consistent with Ebel's fourth criterion of objectivity 

(elarity). 

During the interviews the teachers were also asked about the specified purposes of the 

Common Tasks for Assessment as specified in RNCS (DoE, 2002c:79), namely to: 

"ensure consistency in teacher's judgements" - which was similar to Ebel's criterion of 

reliability; "increase the accuracy of the assessment process and tools" - which was 

similar to Ebel's quality of specificity; and "ensure that the school-based assessment 

tasks properly assessed competencies and achievements" - which resembled Ebel's 

criteria of balance and relevance. 

Three new criteria that seem to have been added to Ebel's earlier criteria for testing 

were: to "strengthen the capacity for school-based continuous assessment"; to "ensure 
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expanded opportunities for leamers"; and to "promote eommon standard setting" (DoE, 

2002c:79). 

With these criteria 111 mind, I sought relevant evidence by listening to the tape 

reeordings, requesting teachers and leamcrs to evaluate various aspccts of the quality of 

the CT A test. Where possiblc, this new evidence was used to support or cnlargc or 

otherwise modify the existing findings derived from the quantitative analysis. Thus the 

data derived from the interview analysis, which is reported in dctail in the ncxt chapter, 

was used to link or triangulate both the quantitative and qualitativc data generated from 

the responses produced by the utilization of the various instruments of investigation. 

U) Ethical considerations 

Confidentiality was a ccntral ethical issue in this study. The identities of the willing 

participants and the names of the schools were withheld. Also, the names of all 

leamers whose CTA responses were analyzed remain anonymous. 

3.5 Chapter summary 

This chapter has outlined the research design used in the study. It has dcscribed the 

research questions, the selection of multiple mcthods of data collection, validation and 

analysis via pilot testing, focus cd intervicws and large scale testing prescribed in the 

classroom. It has describcd in some dctail the characteristic profiles of the samples 

with respect to their origin, context, background and size, gendcr and SES. Thc 

quantitative study was regarded primarily as an ex post facto investigation with 

additionally generated qualitative findings that werc subsequently triangulated, 

explained, illuminated, moderated, expanded or corroborated through the production of 

supplementary interview data. The researcher has described the several phases and 

components of the study in sufficient operational detail so that its fonnat can be 

replicated elsewhere if and when required. 
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CHt\PTER 4 

I~ESULTS A"'D DI SC USSION 

·u In troduClion 

Thi, chaptcr presents both the qUJntilative and qualitative findings ofpha,es II and III 

of the investigation in an integrated mallllel". 11 analyscs atid di>cn>scs thc 

perform,ll1ces of 1572 learners in Section H of the Grade 9 Natur~1 Sciencc Common 

' I~sks for Assc"ment (C" I Ai (2004) (see AppendIx I) in t~m1S of the p",ce,~ ski ll,. 

Learning Oulcom~s and A"es, ment Standards ,peci/ied in the Revised National 

Curriculum Statement (R,",CS) Grao:ks R-9 (Schools) Policy oj" thc D~parlmcnt of 

Education (DoE. lOOlc). To begin. the Common 'Iasks for As,essment (eTA) 

cxaminatilln scripts were collected from 12 different "hools in the ""'estern Cape in 

2005 The learner,' ,,,ore, for eal'h item in Section B of the eTA (2004) were then 

reco[(i~d 'yslematicall ... using Ex"el ,heel, and Ihe \\Tindows computn programmc 

Stati,tica. Version 7. 

In this ch"pter. a range of statistical ,1l1illy,e, are perfom-.ed U'lng the ,,,ore, and 

par<ln-.eter, for each item, and lln the dala as a whole as done In a ,tudy hy Beaumont­

Walters and Soyibo. (20(H). At thc SamC limc. qualitativc supporting data oblaincd 

during intcrviews conducted with 52 learners sampled Ii'om illl twdve schools in the 

We'tern Cape. and subsequc11lly with their teil"her,. ~re ~Iso pre,enled. 'Ihese 

instances and examples ofevid~nce !lluslml~ or modemt~ th~ statistical lindings (with 

caveat,) in a variety of ",hool "omeXI,. Thc Endings of the slUdy me p[('scnt~d using 

both descriptiv~ and inferemial statistic s. "ith c.\ccrpts Ii'om the intervicws and 

explanmions being incorporated into the narrati\c to supporlrhc empirica l findings. 

Pan~rns in tk ]Xrformanc~s and re,ponscs from t~achcrs mid lcarners ar~ also reported 

and analpcd. A disclls"on oJ"the resu lt s - and how they corroborate the findings of~ 

number of previou, ,llIdies on process skill" content and miscooccptl{)ns - follows at 

thc end of cach s~clion. B~causc of the kngth and compkxity of this chapter. a 

convenient ,umm~ry of the m"in findin g' is pre,enled at the eml of the "hurler on 

scction 4.9. 10 which thc readn may refer. 
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-1.2 Th~ pcrl'orma l1c~ orlh~ l earn~r~ on Ihe l\alUral Science CT .... a~ a I, hole 

Fi~u", 4.1 pre'ents the distribllllOn {)rthe r~'" 'CO"'S {)rthe 1572 leamer, fr(\m th~ 12 

s~hool" grouped as a whole, li)r their perfonn~nce lotals on Section 13 of (he 2110-1 

Grade 9 N~ltLr~1 S~ien~e eTA, The highest «me ohtaincd hl' ~ny learner was 7J 

marks olll ofa possihle maXlmum 01 RO marb, m 91%, The lo"est score w~s j m~rk 

{)lIt oISO. The m~an anJ stanJard d~\'Jation "er~ 30.6± 17.5 i.e. ORJ%±2 1 (),) .• ), 

The raw score total s of (he 1572 learners wer~ no( nonn~lly Jistributed, ~ccmding to 

!I~ Lilifors (est for normality (1'<0,01) and the K-S (es( lor normality (p<O.Oll. which 

impl ies th aI non-pa rametric 8tati 'iica l IC518 will more appr(\pria (ciy be used ~s tools of 

analysi, in th is chapter The perccnta~c, on tbe top of each column Jesign~te the 

pern>Jltage olthe whole sample th~t ><:mcd intnc spccitled (J-mark range: ~.g. 14% of 

the learners scm~d ktwttn 2S and 36 marks III Fi ~ure 4.1 

1'igur~4.1: 

-
• 

, • , 
• • 
0 • , 

• , 
0 

< 
• 
• 

" 
, 

Ili~tribution of the p~rformanc~ $co r~~ Oil Seclioll B uf th,- 2004 
GraJ~ 9 l\atunl Scicllce eTA fH the Icarller~ from 12 ~chool~ 
(II = 1572) 

'" 
'" '" 

, " " " 
Tct~ eTA " "'.oe ""or, oot 0' ~J 

For the Jctaikd it~m ~n~lysi s "hieh follows in s~"tion 4.3 be low_ accorJing to Loci 

(197~ :3 ~(,) I c~mer<' sco"" in the "uppc.,-"' range are dc/lned "S those lying in th~ lOp 

27~ __ ;, orthe Jistribu llOn, ,·i~ thcHe with hi~h S<:ore total, hemccll.j.j and 73 mJr\;s out 

of80 (i.e . aehie\'em~nt, from 55% 10 91~';,) inlhis instance. Leamer< defined ao; f~ll i n g 
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in the "lower" range (i.e. those with scores in the bottom 27% of the distribution) have 

score totals ranging between 1 and 17 marks (i.e. they score from 1 % to 21 %). 

At its lower end, the positively skewed distribution of scores in Figure 4.1 did not 

follow a normal curve at all. Furthermore, the fact that 23% of the learners scored less 

than 11 out of 80 may be regarded as a concern to teachers and curriculum planners if 

their focus is on the attainment of basic levels of achievement. 

According to the Declaration of the framework for the assessment and promotion of 

learners in Grade 9 ... (Government Gazette No. 25699), the descriptor code for 

"partially achieved" is 35%-39% and 1-34% for "not achieved" (DoE 2003c:9). The 

mean score for learners' overall performance was 38.3% which meant that the learners 

had an average rating of "partially achieved". 

The following section 4.3 will present the findings for research sub-questions 1 and 2: 

stated on page 78. 

4.3 Learners' performances on understanding scientific concepts, recall of 
previous knowledge, use of process skills and their misconceptions 

Research sub-question no. 1 asked: 

"On which of the 25 items in Section B of the 2004 Grade 9 eTA in Natural 
Science did the mean scores for the combined sample of 1572 learners from 
12 schools, taken as a whole, meet or exceed the specified minima for 
acceptable levels of performance?" 

4.3.1 Learners' achievement on CTA Question 1 (Topic: Electricity) 

CT A Question 1 tested the learners' abilities to achieve Learning Outcome 1 (LO 1) 

(scientific investigations), Learning Outcome 2 (L02) (constructing sCience 

knowledge) and Learning Outcome 3 (L03) (science, society and the environment). 

The process skills were 'interpreting information', 'inferring', 'communicating 

science information', 'decision making', 'observing' and 'comparing'. 

For CTA Question 1 it was found that, for the combined sample of 1572 learners taken 

as a whole, acceptable levels of achievement (as determined in Chapter 3, page 74) 
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were attained on items numbered 1.1, 1.3 and 1.4 but not on item 1.2 for which fewer 

than 50% of learners achieved the acceptable level, as recorded in Table 4.1. 

Table 4.1: Basic descriptive statistics for the performance scores of the 
combined sample of learners on Question 1 of Section B in the 
2004 Grade 9 CTA examination in Natural Science (n = 1572) 

eTA The science Mean Possible Acceptable f ('Yo) 
item content of the Mean± SO score (01..) scores minimum 
No. item score 

1.1 Draw a circuit un ± 1.37 47% a 368 (23.4'Yr.) 
diagram. I 244 (15.5%) 

2 2 428 (27.2%) 
3 293 (18.6%) 
4 239 (15.2%) 

1.2 Can the TV be 1.19± 1.08 40% a 586 (37.3%) 
connected in I 311 (19.8%) 
series? 2 2 460 (29.3%) 

3 215 (13.7%) 

1.3 Do you think 1.19±0.85 60% a 441(28.1%) 
the children I I 386 (24.6°;;,) 
can use the 2 744 (47.4%) 
plug for the 
TV to boil 
water in a 
kettle rated at 
220 V; 1.5 kW 
AC? 

1.4 The children 2.67 ± 1.53 53% a 150 (9.5%) 
priced what I 243 (15.5%) 
they need to 2 313 (19.9%) 
carry out their 3 3 391 (24.9%) 
plans. 4 224 (14.3%) 
Should they or 5 251(16%) 
should they 
not buy these 
items? 

SD = standard deviation 
f = frequency of the score (out of 1572 respondents) 
(%) = the percentage of the sample obtaining a particular score 

4.3.2 Learners' misconceptions on CT A Question 1 

Research sub-question no.2 asked: 

"Were the learners' misconceptions in knowledge and skills found to be similar 
to those already known in the published literature, and did there appear to be 
any misinterpretations of certain questions when representative samples of 
English-speaking, Afrikaans-speaking and Xhosa-speaking learners had their 
CTA answers scrutinized in depth through interviews with teachers and learners, 
as well as on their scripts?" 
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This research sub-question will no\\' bc answer~d. analysed and discus>c-d lor eTA 

ilcnh I_I to IA. onc hy one, 

.t,J,2(a) 1>1isconceptions reloted to item I.l 

Figure 4,2 reproduces the textua l presentollon of eTA item 1.1. It a lso supplJes the 

memorandum of expected ~orrecl a'bwcr, alld respollse_" thc proccss ski Ih tested olld 

the ac~ept~ble mlllimum perform~nce score_ 

Fi;:ure .t.2: 

Uem 1.1: T" ""m in."(' Iheir I'"n'n'x 'h.' two .,hildren ,b'a..- a eimlil diag,am 
,<l.)~'i"R hn', ,,,,-,,, ph", to oi" M«' rh~ /",,,,,,> [),.~~, a laI",I/,'d, im,it di~R"'1tI ,ha, II", i",,, 
ch,ldr"n ""n U,'" In, luJe Ih" li'il()"'in~ in \01'1' di~l!mm ",,-ilc""S. b""e,,', 4 tight> (i>ulh,,) 
""d,h,, n' 

• 'I h" Iwr-we,- ,J,-"H' II", ,,,,old (',r Ih~ l"I/~'y 

• I'I>{, 1<-,1I'I"-r-,, inJ'",,/e ,he .aJ I'''' v _",,,n'" (,f er~'''gy 
• n,'IMr"",s JI'Vl! "'paw, .. -,\\'ilche" in lem, ~'ilh .,,,,11 iwlb ,wi 

t.I", IF 

• C'o"w"ni{'"rinl< ,'{'jene{' i"forma/ion 
• R"""II""',,mngJul i,,{ormJ'i<m 

,\(""opt.bl., mi"imuln p<rrorm.n« .<ot •. 2 ",II "f.j 

II "umber of aU~mallve anS\\er, and varianl respoll,es lo il~m I I w~re ""l~d in lhe 

I~ amcrs' ,nip!>, ~nd lhe,e abo I.,.,calll~ app~rcn( durillg Ih,- recorded inl~rvl~w'. Figmc 

4,3. fot examplc. reptoduccs a 15 y~ar·old karner's incort'cct atlempl 10 <:Ol1,lruLt a 

Clrcuil diogtam in rc,ponsc to ifem I,), This )earller may Ilo'C uscd incorreCl 

kn"w ledge 0 f a pradic~I, p"rllap' pcrtimned in cI~'s or d~m""S!rated by lhe teacher, oS 

s~~n ill th~ learner'" faulty al1cmpt lO draw the diagram, alld expbmcd bel"w_ 
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Chapl~" 4 Rcsu/Is allii m'cl<ssioli 100 

Fi!:ur~ -1.3: A learner', "e'l'on,e to item 1.1 sho" in!: ~ mbCOnl"~l'lioll in "cgnrd 
to circuit dia!:rarns 

,., ,--. 
k " •• ,." , 

I 

Whc'n using rep",sell1~ti(m8 in phy>ics. tJ1C purpo,c oj" a dn,"il C!iHW~Ill i., to ,how how 

th~ variolLs c'ompontnt, of a circlLil IlllLst hc ,cqu~lIccd allc! c'onnc~l~c! in pmclice. 

IllSkad of c!mwing; pICtur~, of whal til<' comp0l1Cl1(8 actually look likc. Ctrlam 8ianc!ard 

symhols ~r~ uscd TO ['''pIC,ent c~ch c'omponenl in't e~c! (Brink 8: Joncs. I~S4: ;"'jOOdIC. 

l'i'X)) It s~~m> (ilattl", aoo\c kamc]' hac! a misconceplion abollt cirellit diagmms, In 

FIgure 4,] he c!re" " picture of" h~t cach COIl1p0I1Clll looh lik~. in~ t eac! of lI,ing t h ~ 

COl1\'tnlionHI 8ymbob. Perh~ps th~ t~81-SCl1Cr", \\,o['dlllg of lhc item in Ihi8 question 

sholLld hH\e bttn morC 'p<:cifically direckd in ordcr to]' The kamc" to have u,ed 

symb<)is to Itpre,cnt ~ac'h c'umponcnl in the circuit diagr~m. 

Figure 4.4 depict> anOlh~1 karner", \Hil1tll efforl m r~.'pon'~ 10 item I I 
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Figure -1.-\: ,\ , econd leanl er'~ T~'P'," s~ (n i{~1tl 1.1 sho" in Ii: u mi ,conreplinn wilh 
I'e'peel to bulterifl and relJ~ 

~-

v 

, 

I 

/ 

In Figur~ 4.4 11 call Ix; ,C"" that the !camer drew only on~ l'c ilio rcprcSCllt H b"tk-ry Hud 

did nul mdll'Hle lh"1 a b"lt~ry C(M"j,r, of two 01 nl('lle cells conncdc,] lugether, H' 

defined iu many ,c iellce lcxtb(}()b (e.g \Hll Zyl ~l (II.. 21H)1 ''I) . "!lIe k~rncr', 

cOl1fmion lx:twccn ~ 'bal1~l)' ",,,I a 'cdI' '"'' C'\',ucnt ill var;ou, respon,es, :md thi, 

lypc of elTor h~s been II{J\ed in ~ prcviom ,1udy by Hendricks (1999: 1 g" I in " hieh 

kamer, inrli~at ed 111:n They rcg~r<lcd cdb ~, bal1eri~,. HIId ballt:rie, a, cell" and They 

<1,,11101 mHk" Ihe di,lill~tion_ 

Figw"e -1.5: A third learn~r'~ r~"pOIl,e (0 item 1.1 .ho,,;n!!: u mi,nlnceptinn with 
TC'pcct to scric~ and paral1rl ~onne~(ion, 

\ I 
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C/"'p/"I".J Re,mil.r unJ Dis"",ssio,, I"' 

In ord~r 10 under,tand CTA item 1.1. all learners ,houId hayc had ~n eXIsting working 

kno" ledge of pa rallel and ,cri es connect iol1' . In Figur~ 4.5 II call he observed t h~t the 

lcarn~r drew t h~ positions of the bu lbs iocorr~Clly , The hulh , should have l"'~n dra'\I] 

l'.onn~ctell in parall el. 'md oot in seric,; and ~ach bllib In th~ diagram should ha\ ~ h~d 

it, 0" n swilCh The "bo1, ~ re,ponsc by lhc leal nn dep icted a mi , col1c ~pt",n with regard 

to parallel and serie, cOl1n~ct lOns. Knuwledge uf the,~ prlllcipl~, was hasell velY mu<:h 

on prior ic"fmng. "i!h an A.,,~s,m~nt Standard being 'lxTiJied a, "Tecall me~n il1gful 

infunnati on" io the 'Rewurce M" teri,ls lor Ih~ S~niur Pha,e' of the South Afnc~n 

Department 0 f l,dlJc~tion', I we u). 200S: I 7). App lication of thi, know lcllge w,,' 
required 111 tl", item. In the RNCS (DoE. 20mc). the minim'l l requir~m~nt, lor a 

Ciradc" learner with regarll to knowledge of conc~pt' h"-e 110t been nwntion~d, COllld 

th" he Ihe reason" hy many leame" did nm kl10w how 10 dl"l w a circuit diagr'm'.' 

These eTA problem'_ manif"sl~ll al1d llcpictcd by leaTllers in the rcprc'enj,j ion of 

l' ircuil di agram,. \'ere conSl,lent with ear1 j~r re,earch Endil1gs (i'Lxllowski. 19RR; 

lIeooricks. 1999: SllIp'tClne. InSa), 

4-'.2(hl ~ 1 i,conceptiol1 s related to ITem 1.2 

F l gur~ 4.6 Teprudul'~" lh~ lextual I'Tesenlaliol1 of eTA item 1.2 and " ,pp lie, tli e 

expeClN corre<:! 'oswers, 
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Chapter 4 Results and Discussion 

Figure 4.6: CT A item 1.2 and its expected response 

Item 1.2: Can the TV be connected in series with the light bulbs? 
Give two reasons for your answer. 

Process skills tested: 
• Decision making 

• Recall meaningfiil information 

(intellectual skill) 

• Application of prior knowledge. 

Expected response: No. 

Reasons (any two): 

• You would not be able to switch on or oflthe TV and the lights 

independently. 

103 

• The TV (or bulb) would not operate at the correct voltage (or potential 

difference) because the 12 V supplied by the battel}' would be divided across 

both. 

• An incorrect current wouldjlow through the TV. 

Acceptable minimum performance score: 2 out of 3. 

This item tested the learners' ability to make a decision based on connecting electrical 

appliances correctly, and it assessed the application of knowledge. A learner had to 

have both prior knowledge and a comprehension of parallel and series connections 

before answering the question correctly. Although the acceptable minimum score was 

set at 2 out of 3, normally one would have expected the majority of learners to have 

attained 100% for this item. Since it is assumed that this section had already been 

taught thoroughly in Grades 8 and 9, it was anticipated that learners should have been 

able to answer such questions easily. However a number of alternative answers and 

variant responses to item 1.2 were noted in the learners' scripts and during the 

interviews. These arc recorded verbatim and discussed below. 

At the end of each leamer's cited response, an additional record has been attached of 

that particular leamer's status or overall performance score on the CTA as a whole (i.e. 

on all 25 items collectively), expressed as a percentage. As defined earlier in section 

4.2 on page 96, a "strong" learner had a score between 55% and 91 %; a "middle" range 

learner scored between 22% and 54%; and a "weak" learner had a CT A total score of 

less than 22%. 
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Chapter 4 Results and Disclission 104 

Responses were observed as follows, in the language category indicated, followed by a 

brief explanation, comment or discussion. 

Learners' responses in the English group: 

'"Yes it ("(1n. hut it would he hetter ilit was not. Ilit is. thell \I'hen yo II switch the 
TV oflthe lights will go off They will react together ", (68%j(stl"Ong) 

This "strong" learner did not know that the 12 volts supplied by the battery would he 

divided across both components in the circuit, and therefore the bulb in series would 

not operate at the correct voltage, It seems that the learner found great difficulty Il1 

distinguishing between current and voltage which has been found in other studies 

(Evans, 1978). 

"Yes, ilone light bulb hlOlj's the others will still hurn, there/ore the TV will still he 
able to play. Less pOl\"er is heing used", (48%j(middle) 

This learner did not seem to understand that the 12V supplied by the battery would he 

divided across both and therefore the TV (or bulb) would not operate at the correct 

voltage. The learner also did no seem to know the difference between a series and a 

parallel connection. 

"No, The light bulbs and the TV would stand a high chance o/explodingFOII1 
all the electricit), ", (50%}(middle) 

This learner got the answer partially correct but it seems that this learner does not see 

current as a conserved quantity. This learner does not seem to take 'resistance' into 

consideration. This has been noted in prior research as a common alternati\e 

conception of 'current' (Stanton, 1990). 

"'No because the used-up electrici~v has to go to the negative side 0/ the haffer}, 
and it ("(1n 't do that i/the TV is in the way", (45 %) (middle) 

This learner appears to think that only one terminal of the battery is active. This 

response relates to a prior notion of batteries, i.e. some students believe in the "unipobr 

model" (Freddette & Lockhead, 1980: 196). 

These items 1.1 and 1.2 were designed to elicit the prior knowledge of learners, and 

were intended to expose whether or not they understood certain concepts. 
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Chapter 4 Results and Discussion 

"Ycs, series circllits arc l'cr\' strong as in high 101tage: it lri/l pick lip om'fhing on 
the cirCllit ". (l5 °1,j (middlcj 
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This leamer had a serious misconception about series circuits, Although the ammeter 

readings are the same everywhere, the potential is actually divided. 

Learners' responses in the Afrikaans group: 

"Ja. As elit in serie geskakel is, dan sal die gloeilampe hrand". (6~)i)(lreakj 

Yes. Ifit is connected in series. the bulbs will bum. 

This leamer did not realise that the 12 volts supplied by the battery would be divided 

across both of the components in the circuit, and thus the bulb or TV would not be able 

to operate at the correct voltage, 

"Ja, lmnt as cen l'on die gloeilampc hreck dan gaan die n' nogsteeds 1\nk Die 
n' kan jl' an/af sit ell dan sal die ligte oak l1ie aWl gaan as die n' aan is nie 
hehalH"e as jr dit aansit ". (40%)(middlej 

Yes. if one of the bulbs break the TV will still work. The lights will not be 
switched on if the TV is switched on or off, unless you switch it on separately. 

It appears that this leamer did not know the difference between parallel and serIes 

connections, When the circuit is connected in paralleL the TV will still work if one of 

the bulbs breaks, but this cannot happen if the circuit is connected in series. 

Learners' responses in the Xhosa group: 

"Yes. Becallse each bulh has its 011"/1 s1\'itch ". ( l4%)(middle) 

In this response, the leamer assumed that if each bulb has its own switch, the TV and 

lights could be switched on or off independently. Again. a misconception had occurred 

that might lead to problems in further leaming, if not made clear to the leamer. 

"res hecallse the light hlllhs arc charging the hattelT and .1'011 can operate 1011' 
energl·. Onej1uorescent light to chargc a hattery ". (J 3%)(1\'cakj 

From the response given by this "weak" leamer, one may speculate whether the leamer 

was ever taught the concepts of series and parallel connections. since the answer did not 

make sense at all. 
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Chapter 4 Results alld Disclission 

"Yes, Because nJU C([II sl\'itch TV whel1 uther places l10t s\I'itched, al1d rOll call 
\I'atch TV 110 matter there is no electricitv il1 other ro01l1 ", (21%)(\leakJ 
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It seems that this learner believed that, if the TV were connected in series with the lig~1t 

bulb5" then the TV could be played independently, which is wrong, since this is related 

to a parallel connection, 

From the above excerpts, there was evidence that individual learners possessed an 

inadequate understanding of series and parallel connections. Recall of prior knowledge 

can occur only if learners are initially taught properly and thoroughly. The fact th3t 

voltage was not used in the reasoning of learners for item 1.2 indicates that learners 

either were not taught the concept properly or were not taught at all. Another 

explanation could possibly support many previous studies that reveal how few students 

tend to use the concept 'voltage' to solve problems, since it is not seen as a cause of 

current flow but is merely induced by the current (Stanton, 1990). Decision making, 

which is a process skill emphasised in the 'Resource Material' of the Natural Science 

Learning area (WCED, 2005) and the RNCS (DoE, 2002c) can be accomplished only if 

the learner has sufficient knowledge of a particular concept and principle. I also agree 

with recommendations given from previous research that learners should be exposed to 

a variety of different questions when practising series and parallel connections 

(Hendricks, 1999). If learners are given a variety of different manageable questions, 

authentic understanding of certain concepts can be consolidated. However, it can be 

argued that specifications in the Grade 9 curriculum (DoE, 2002c), as far as content is 

concerned, are far too vague. The extent of knowledge relating to an electrical circuit 

can vary from school to school. At a Grade 9 level, concepts and minimal requirements 

should be made more clear and simple to understand. This is a crucial year since the 

basics that form the foundation for further learning are essential. Parallel and series 

networks are only referred to very specifically in the Grade II curriculum (DoE, 

2004a). 

4.3.2(c) Misconceptions related to item 1.3 

Figure 4.7 reproduces the textual presentation of CTA item 1.3, and it supplies the 

expected correct answers. 
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Chapter 4 Results al7d Discussiol7 

Figure 4.7: CT A item 1.3 and its expected response 

Item 1.3: Do you think the children can use the plug for the TV to boil water in a kettle rated at 
220V: I.5KI\' AC? Give a reasonfor your answer. 

Expected response: No. 

Reasons (any of these reasons): 

Process skills tested: 

• The voltage of the TV is too lo\\'. 
• The kettle is ratedfor AC but the battery is DC. 
• The battery cannot supp~v enough energy to make it 

practical. 
• The time to boil water using a 12 V supply is too long. 

• Decisioll making 
• Recall meaningful iI?/ormatiol1 

(intellectual skill). 

Acceptable minimum performance score: 1 out of 2. 
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A number of alternative answers and unanticipated responses to item 1.3 were noted in 

the learners' scripts and during the interviews. Several examples were:-

Learners' responses in the English group: 

".\'0, hecause the TV and kettle are t\l'O different items altogether ". ( 1 8%)(lreak) 

The concepts of voltage, AC and DC, were not necessarily dealt with in Grade 9. Only 

47% of the learners obtained the full two marks, This learner got the first part of the 

question correct but could not give an adequate reason. 

".\"0 hecause, ilthe water Ol'erhoils, ther c([n electrocllfe the TV's \I'ires ". 

( 35 %)(middle) 

This learner also responded correctly to the first part of the question but could not give 

the correct scientific reason. It seems that the learner gave only a safety measure 

precaution which related to the spilling of water on electric wiring or plugs. The word 

'electrocute' had been used out of context since to be 'clectrocuted' means to be killed 

by electricity. 

"Yes, rou c([n change anr plug to a different \lire ". (59%)(middle) 
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Chapter 4 Results and Discussion 108 

The response of this learner showed how vaguely worded the question was. The 

learner eorrectly thought that a plug (either two point or three point) could be connected 

to other wires. Possibly the learner had seen this done. However, the correct respon~e 

refers to the lead of the TV, not just the plug. According to a consulted qualified 

electronic technician, the wording of this item was very vague. It should have been 

writt~n as: "Do you think the children can use the lead for the TV .... " Instead of 

" .... can use the plug ... " 

Also, from a practical point of view, the kettle and TV had different sockets depicted in 

the diagram, and therefore the same lead could not have been used. This should have 

been given as another possible reason. Examiners of any standardised test should be 

aware of the concepts that have been taught thoroughly enough in schools and the 

practical nature of the question. Otherwise certain questions could be rendered unfair. 

Although an extract was given in the CT A describing the different voltages used for the 

kettle and TV, the learners quoted above could not give a reasonably good explanation. 

A possible explanation for this might be that the concepts of voltage, AC and DC either 

were not always taught in depth in Grade 9, or were not taught at all. As mentioned in 

the literature review, studies have indicated that learners have difficulty in 

understanding the concept 'voltage' and that it is recommended that it be taught in the 

latter years of secondary education (Levinson, 1994; Shipstone, 1985b). Teachers and 

examiners should be aware of this and choose appropriate questions. Therefore it is 

important that teachers be given an outline of the CT A content or syllabus well in 

advance so that they ean prepare learners for the CTA tests. However, this suggestion is 

sometimes regarded by some researehers as a pitfall in assessment for standardisation 

since it involves teaching speeific content and therefore weakens the inferences made 

about learners' knowledge (Mehrens, 1989). According to Mehrens, proper inferences 

can only be made when assessing a broader range of skills instead of specific content. 

However, it can be argued that teachers and learners should have a fair chance to tack Ie 

novel questions put to them. 

The above argument was mentioned by one teacher in an interview in 2005 who 

responded to the introduction of CT As by the Department of Education by saying: 
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Chapter 4 Results and Discussion 

"I/the]' gil'c liS a syllablls and indicatc to liS thc killd O/contCllt that H'C need to he 
teachillg thc stlldents, as \j'C!! as gi\'ing 11.1' a sample, the eTA that Cl'cIThodr cloes, 
lI'e can \l'Ork throllghollt the ycar doing that and lI'C can a/so scc the hTC/ ({nd the 
kill!ll' 0/ qllcstions askcd so that \I'C call adapt othcr scctions oj the H'ork in a 
simi/arjilshion- hilt doing the eTA at thc end o/thc rcar ..... lIhm ... I dOIl't think 

it is a good idea ". 
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Although the above comment seemed to dispute the basic premise of outcomes-based 

education (which claims to be not content-driven), it was relevant if one took into 

account the interest of the \cameL As Wellington (1989: 18) stated, a more structured 

syllabus could create "an ideal balanee between process, content and context", It could 

be argued that the processes of science are important to develop a "scientifically 

literate" individual as emphasized in the RNCS (DoE, 2003b), However, one can 

develop these skills properly and fairly only if the content is also made explicit for the 

leamers over a long enough period of time, in order for them to grasp certain concepts 

so that they can use important skills like 'decision making' efficiently. A report done 

on the implementation of the CT As also recommended that the CT As be delivered 

earlier to schools to provide more time for the moderation of perfomlances of Section 

A and Section B (DoE, 2004b). 

Nevertheless, there was also a concem that the introduction of national and 

standardised tests into schools could narrow the scope of the curriculum if teachers 

were pressured by the demand to produce higher test scores, Referring to the above 

teacher's comment, teachers might end up spending a considerable amount of time 

giving to learners selected practice items that are similar to those that would be 

forthcoming on the test. Possibly this would result in the test becoming the curriculum 

where teachers taught too closely to the limited content of the test (Mehrens, 1989). 

Therefore, it would seem important that a CASS mark, which accounted for 75% of the 

total mark, be kept separate from the CT A mark which accounted for 25%, 

Learners' responses in the Afrikaans group to eTA item 1.3: 

"la, lIWlt die haffcn' is haie m/ krag" (5%) (lI'eak) 

Yes. because the battery is full of power. 

"la. lIwlf die TV kiT krag hl' die g/oei/ampe ell die kete/ kan krag kiT hr 
die TV". (8%j{H'eak) 
Yes. because the TV can get power from the light bulbs and the kettle can 
get power from the TV, 
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Chapter 4 Results and Disclission 

"Ja, ol71dat 11 krag prop het 240V wat gel10eg is dat die kefel ook daarop 
kan ll'CI'k ". (63%)(strong) 

Yes, because a plug has 240V which is enough power for the kettle to work. 

This learner believed that any plug had a voltage of 240V. 

"Ja, ll'atlt II kragprop kan l'ir enige dektrise toestel gehruik word(65%j(strong) 

Yes, because a plug can be used for any electrical appliance. 

Learners' responses in the Xhosa group: 
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"Yes hecause a plug is to plug a TV or stOl'e or kettle ". (8 %)(ll 'cak} 

"No hecallse that steam camefi'om the hailing waTer affect the TV", (24%)(middle) 

"No, hecause they can touch >I'ire and hum lip ", (6 %)(ll 'cak) 

"No, you can't mix two plugs alelectricity together it is dangerous ", ( /6%)(\l'eak) 

It seems that the above learners did not take into account the different operating 

voltages between the kettle and TV. Their responses were non-scientific and related 

instead to the general safety measures used in electricity. The fact that one full mark 

was allocated for answering 'No', plus only one mark for the correct reason, explained 

why the mean was above average (1.2 out of a total score of 2). Many of the learners 

might have had the first part of the question correct but then gave the wrong 

explanation. 

It was felt by some of the interviewed teachers that the mark allocation for this item 

was not defensible, because supplying a reason required a great deal of thought and t~ 0 

marks were insufficient. Correct reasoning is a true indication of the leamer's grasp of a 

concept, and one can also argue that these learners might have guessed an answer to the 

first part of the question. 

Figure 4.8 reproduces the textual presentation of CT A item 1.4 and supplies the 

expected correct answers. 
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Figure 4.8: CT A item 1.4 and its expected responses 

Item 1.4: The children priced what they need to carry out their plans. 

TV (2nd hand) R 1 00.00 Solar battery charger R200.00 

4 Fluorescent bulbs R30.00 Switches; plug socket R50.00 

Battery R300.00 Connectors-scrap 0 

The children know their father has RI 000 which he keepsfor emergencies. 

Think of the circumstances in which these children live. 

a. In aile sentence advise the children as to "what you believe the,V should do. 
Should they or should they not, buy these items? 

Expected response: 
• Buy the battery, bulbs, TV. 

• Do not buy the battefY, bulhs, TV. 

Acceptable minimum score: 3 out of 4. 

b. In two or three sentences give the most important reason jar your advice. 

Expected Responses: 
Buy 
1. Allowing the children to install and run 

this system will give them self confidence. 
2. The children will have light with which to 

study. 
3. It gives the children responsibility. 
4. Parents show trust in the children. 
5. Improvements in living conditions will lead 

to a desire for more improvement and 
innovation and harder work. 

6. Light means the day can be extended; 
productive study and work can be 
undertaken after dark - they can recoup their 
father's R 1000 and make more money. 

7. TV means exposure to new ideas, new 
knowledge. 

Process skills: 

• Interpreting information 

• Observing and comparing 

• Decision making. 

Do not buy 
1. A TV is a luxUlY that the children 

cannot afford. 
2. They cannot afford recharging 

and maintenance. 
3. They have managed without light 

and TV already. 
4. TV is anti-social; they will stop 

talking to friends. 
5. They will have to work harder to 

make more money to maintain the 
new life style. 

6. They will have no money for 
emergencies. 

III 

A number of alternative answers and unexpected responses to item 1.4 were noted in 

the learners' scripts and during the interviews. These responses were observed as 

follows. in the language category indicated. 
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Learners' responses in the English group: 

"/ think they should lIot buy the items hecause someone might hreak into their 
'hok' and steel it. Thel' can on'" hul' it il they /il'e in a stahle house. And with 
hurglar hars and sa/etl' gates ". (J6%)(wcak) 
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The learner related his situation to the question posed. This is an example of how the 

CT A elicited responses from learners by relating science in context to the individual 

and society, 

These type of questions make learning more interesting and is a typical example of a 

"real life" approach to science teaching where learners have to make a decision 

relating to society and their own situation. This view is supported by (Aikenhead. 

1994:49 and Rillero, 1998:3). 

"They should not huy the items because what ilsomeone in thelall7i~,' gets hurt 
had/l' then they can use the monev/()r the emergency". (/ 3%)(\l'eak) 

"/ think that the children should de/initel)) buy these items. These items are all 
relative!." cheap and aflordahle plus a/ier purchase, there still would he a 
reasonable amount ol emergency money le/i over. Electri/ication ala house will 
hring extra comforts and hene/its to the/amilv ". (74%j(strong) 

"They should huy all essential items because this will improl'e their standard ol 
liI'ing and as they claim make studying easier/or them ". (59%j(strong) 

Learners' responses in the Afrikaans group: 

"Nee, hulle moet nie. As iemand daadlik siek gaan lwrd sal hulle dam'die geld 
nodig hr;. Die pa mag dalk die plaas verloor en dan daw-die geld gebruik om hulle 
weer op hul voete te krr ". (6 o %)(strollg) 

No. they must not. If someone should get sick. they would need that money. The 
father could lose the farm and therefore need the money to put them back on their 
feet again. 

"lIulle moet dit koop. want dus goedkoop en goed vir hulle IlUis. lIulle ma kan kas 
maak as daar elektrisiteit is. lIulle kan leer sander 0111 i1 kers aan te steck ". 

( / 8%)( weak) 

They must buy it because its cheap and needed for their house. The mother can 
make food if there is electricity available. They can study without having to use 
candles. 

Learners' responses in the Xhosa Group: 

"They should buy it. They can learnfi"om TV how to lise or connect electricity. /t 
will be easier/or them to stud)' ". (9%) (H'eak) 

"They should not hul' the items. Their/amil,' is poor and need the money. There is 
no income either thall the one they getfi'om their vegetables. 
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Chapter 4 Results and DisclIssion 113 

IllIi/llake a grcal amount olli1llc 10 hrillg hack Ihc mOIlCI' ". 

(35%)(middle) 

Judging from the above responses from the leamers, it was clear that this was an open­

ended question. There was no clear-cut right or wrong answer. It was based on 

decision-making and targeted some of the attitudes and values of leamers which are 

encouraged under the new curriculum. However, only half of the leamers achieved the 

acceptable minimum score. The other half must have struggled with this open-ended 

question. 

4.3.3 Leamers' achievement on CTA Question 2 (Topic:Variables and Graphs) 

Research sub-question No.1 on page 97 will now be answered for the leamers' 

achievements on CT A Question 2. 

For CT A Question 2 it was found that, for the combined sample of 1572 leamers taken 

as a whole, acceptable levels of achievement were attained only on item 2.4, but not on 

items 2.1, 2.2, 2.3, 2.5, 2.6, 2.7, 2.8 and 2.9 for which fewer than half of the leamers 

achieved the acceptable specified level, as recorded in Table 4.2. 

Table 4.2 presents the details of the overall perfom1ance of the combined sample of 

1572 leamers on CT A Question 2. 
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Table 4.2: Basic descriptive statistics for the performance scores of the combined 
sample of learners on Question 2 of Section B in the 2004 Grade 9 CT A in 
Natural Science (n = 1572) 

eTA The science 
item content of each 
no. item 

2.1 Describe a variable 
that they should 
control. 

2.2 Which variable do they 
change? (independent 
variable) 

= .. 3 Which variable do 
they measure? 

2.4 Which variable do 
they calculate'? 

= .. 5 Which variable is 
the dependent 
variable in their 
investigation? 

= .. 6 Write down the matter 
they investigate. 

2.7 Describe, in writing, 
the method they 
follow to answer the 
problem they are 
investigating. Include 
a circuit diagram. 

2.8 Draw a graph of the 
magnitude of the 
resistance against the 
length of the pencil 
lead included in the 
circuit. 

2.9 Give the conclusion 
that the children 
reach using the graph 
of their results. 

Meeln = average score 
f= frequency of the score 
SD= standard deviation 

Mean± SD Mean 
score 
(0;'. ) 

0.12 ± 0.33 12% 

0.27 ± 0.45 27% 

0.77 ± 0.90 39% 

0.53 ± 0.50 53% 

0.13 ± 0.34 13% 

0.35 ± 0.70 18% 

0.91 ± 1.09 18% 

1.09 ± 1.21 36%. 

0.98 ± 1.45 25% 

(%) = the percentage of the sample obtaining a particular score 

Possible Acceptable 
scores minimum 

score 
0 
I I 

0 
I I 

0 
I I 
2 

0 
I I 
0 
I I 

0 
I I 
2 

0 
I 
2 
3 3 
4 
5 

0 
I 
2 2 
3 

0 
I 
2 
3 3 
4 
5 

fl 

13XO'i 
192 (I 

%) 

87.8%) 
2.2(~~)) 

1142,: 
430 (. 

72.7%:, 
~ 7 .40/~) 

85X (. ~4.6%) 
215 (I 3.7%) 
499 C ; 1.7%) 

73X ( 47"'0) 
~3.1%) 834 (. 

1361 i 

211 (I 

12141 
15X ([ 
200 ([ 

X6.6%) 
3.4%) 

77.2%) 
0.1%) 
2.7%) 

734 ( 
450 C 

46.7%) 
28.6%) 

5.3%) 
>.4%) 

3'~" ) 
XO/o) 

240 ([ 
100 «( 
36 (2. 
12 (0. 

750 ( 
263 ([ 

47.7%) 
6.6°;;.) 
4.3%) 

21.2%) 
226 ([ 

333 C 

886 <-"6.4%) 
7.8%) 
1.1%) 

-.5%) 

%) 
>.7'Yo) 

2XO ([ 
174 ([ 
II X ( 
8 (0.5 
106 «( 

CT A Question 2 focused on LO 1 and L02. The skills tested were 'planning science 

investigations' i.e. 'identifying variables'; 'communicating science information' and 

'interpreting information'. 
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For the eombined sample of 1572 learners, the mean scores on almost all the items 

were low, ranging between 12% and 53%. For item 2. L most of the learners could not 

describe the variable that they had to control; for item 2.2, 73% of learners could not 

identify the variablc that had to be changed (the independent variablc); and for item 2.5, 

most could not describe the dependent variable in the investigation. These results were 

strongly consistent with the findings of Sadeck (1999) in which 173 Grade 7 Icarners 

were tested on the investigative method. Their perfornlances showed that they were 

unablc to identify a dependent or independent variable and the need for a control. This 

might mean that they were unable to deal with the cognitive demands of the question 

which was classified under a high levc\ advanced cognitive competence, i.e. scientific 

investigation (Green & Naidoo, 2006). 

4.3.4 Learners' misconceptions on CTA Question 2 

Research sub-question No.2 asked: 

"Were the learners' misconceptions in knowledge and skills found to be 
similar to those already known in the published literature; and did there 
appear to be any misinterpretations of certain questions when representative 
samples of English-speaking, Afrikaans-speaking and Xhosa-speaking 
learners had their CT A answers scrutinized in depth through interviews with 
teachers and learners, as well as their scripts?" 

This research sub-question will now be answered, analysed and discussed for CT A 

items 2.1 to 2.9. 

Figure 4.9 reproduces the textual presentation of CT A items 2.1 to 2.9 and it supplies 

the memorandum of expected correct answers and responses. 
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Chapter 4 Results and Discussion 

Figure 4.9: eTA items 2.1 to 2.9 and their expected responses 

Item 2.1: Describe a variable that they should control (keep constant). 

Expected responses: 
• The thickness of the pencil lead. 
• The type (hardness) of the pencil lead. 

Process skills: 
• Planning science investigations 
• Intelpreting information. 

Acceptable minimum score: lout of 1 

Item 2.2: Which variable will they change? 

Expected response: 

• The length oflhe piece of pencil lead connected in the circuit. 

Process skills: 

• Planning science investigations 
• Interpreting information. 

Acceptable minimum score: lout of I 

Item 2.3: Which variables do they measure using meters? 

Expected response: 
• Voltage across the pendllead and the current through the pencil lead. 

Process skills: 

• Planning science investigations 
• Interpreting in/ormation. 

Acceptable minimum score: lout of 2 

Item 2.4: Which variable do they calculate? 

Expected response: 
• The resistance. 

Process skills: 
• Planning science investigations 
• Interpreting information. 

Acceptable minimum score: lout of 1 

116 
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Chapter 4 Results and Disclission 

Item 2.5: Which variable is the dependent variable? 

Expected response: 

• The resistance. 

Process skills: 
• Planning science investigations 
• Intelprefing information. 

Acceptable minimum score: 1 ouf of 1 

Item 2.6: Write down the matter they investigate. 

Expected response: 

• How is the resistance of 'pencil lead' affix/ed by ifs length? 

Process skills: 
• Planning science investigations 
• Interpreting information 
• Raising questions about a situation. 

Acceptable minimum score: lout of 2 

Item 2.7: Describe in writing, the method they follow to answer the problem they 
are investigating. Include a circuit diagram. 

Expected responses: 
• Methodfor the investigation 
• Vary the length of 'pencil lead' in the circuit. 
• Control variables, e.g. ensure the hardness and thickness of the pencil lead is 

always the same. 
• Take voltmeter and ammeter readings. 

Process skills: 
• Planning science investigations 
• Intelpreting information 
• Communicating science information. 

Acceptable minimum score: 3 ouf of 5 

117 

Item 2.8: Draw a graph of resistance against the length of the pendllead included in the circuit. Fully label 
the axes and give your graph a heading. 

Expected response: 

Process skills: 
• Application of know ledge 
• Communicating science information. 
• Recording information 

Acceptable minimum score: 2 ouf of 3 

10,0 

(~<) 

8,0 

2,0 

o 
o 

Resistance against length of 'pencil lead' 

! , 
I ! 

I 

~ 
..... 1--" 

I ....-
I ./ 

I .,...-V' 
J..¥ I I 

...-/ I ; 
I 

2.0 4.0 6.0 8,0 10.0 

length (em) 
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Chapter 4 Results and Discussion 11 ~ 

Item 2.9: Give the conclusion the children reach using the graph of their results. (Give the conclusioll 
in words and mathematical symbols.) 

Expected responses: 
• The greater the length of the . pencil lead, ' the greater the resistance of the 'pencil lead'. 
• Resistance of the 'pencil lead' is directly proportional to the length of the 'pencil lead'. 
• Resistance of the 'pencil lead' is directly proportional to the length of the 'pencil lead' 

provided that the thickness, the type and the temperatllre are kept constant. 

Process skills: 
• Communicating science information 
• Application of a formula i. e.propor#onality 
• fntelpreting information. 

Acceptable minimum score: 3 out of5 

Responses of leamers to items 2.3 and 2.4 

A possible reason for leamers performing better on items 2.3 and 2.4 could be that, 

while being tested, a table was given to leamers which indicated thc variables that were 

being measured and calculated (Appendix 1). For the other items, however, leamers 

had to understand the difference between an independent and dependent variable 

themselves in order to give the correct answer. Although the answers to items 2.3 and 

2.4 produced higher mean scores compared to the other items in question 2, item 2.3 

was noted to be an ambiguous item that could have puzzled some leamers. 

Quoted below are a few examples of strong and middle-of-the range leamers' responses 

to item 2.3: "Which variables do they measure using meters?" 

"The pellcillead". 
"Pencil lead and a ruler ". 
"Length of wire and pencil". 
"Pencil lead". 

36% (midd'e) 
45% (midd!e) 
58% (strollg) 
38% (middle) 

It seems that leamers interpreted the measurement to be in mcters, according to the way 

the question was asked. The question was badly phrased and displayed signs 'Jf 

ambiguity, from the word 'measure' onwards. 

Responses of leamers to item 2.6 

The overall achievement score for item 2.6 had the third lowest mean value of 18% 111 

that particular section, which was very low. This question required leamers to write 
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u,mn lhe m" licr lhal needed to be lm e'ligalcd_ The expcctcd re,pollsc was: ilo,,' is 'he 

re"islwlce nj 'I'encillead' a!/ixled h\' its lellgth? But. ~cco rd i ng to ~ll expericnccd 

,cicllce euucalor an u suhject auvi,or. [Ins 1 s "n ambiguous 'luc,lion 

"Tile ~'W,} ''''''lie,- ' i,' v "'n vmhi",,,,,,,, Ont' II {mild nllh~, ' h<lH' been wrillen a" 

'"hal ,-' 'he qllt'.rliOiI Ih C\' "I''' Irl'Ing 10 un",,"er ' But 111('" hi! I,~", ", --'nolln . 
a, h"in!< a I'h\-;!( "III.--'n>; and nol ao vb ,ln,,' Ihlng" 

Commenting on li em 2,6. one learner s~ ld : 

ThlS was a ~Omnlon ~(lmnlenl hy the !carnc" , It ~ppcared l h~l many of the learncrs 

intcrprcted item 2_(, as an amwcr 10 he gi\cn ~nu nm ~, "n in\e>1igm i\'c qucst ion. 

which wa, req Llired, Thc item was "O[ clc"r cllollgh and lleeded 10 he morc ' pcc if, c by 

replacing ' m.J11er with 'quest ion-

Ano lher learner commellted-

"77,.:., ~",' ime,"I~"'In!< h",,' <1,'Orlcily and a (irwil dia:,:nlm worh. The!' are 
im" "'118,,"ng how 1i,,1~ eie('lrid", mu u.,e, ho,," che~p de,,",";'), I,' /I,," ",,;ii<' 
al uilah!, d,,,,, -;cit} ,,' (61 %J(IIrongJ 

The amhigUl ly ,,1' [he 4ucs ilOn wa, c' lcarly re fl ected in l hl~ respome. The I c~rncr 

,ecmed 10 thi nk l h~ t hc had to ucscrihc the quesl ion imlcad of r~'polldin g in ~ scienli TLc 

manner. 

C3rn~n' r~~p"n'C' in the Xhosa Group: 

"Thq ;m ... ,Ii!<akd IIw m('fhod, Ih,' (,hiM-,'" 1'1,," "n 1!1H'_"'galwn '/wllhe) use ro 
,I""" lheir knm,'!eJge ,,"d "kdl., ' 13(f'/ojimidJI,'J 

"th, de"')'I(",n ,ell Ihe melel' 10 ",-ad r UI'r"nJ In ump" ~nd 'he ollre' I" "<oJ 
1",rentiai d!Ji<'I,{,II'" l'ollv~"J in ",II, " (j"~ J(wmkj 

Learn~rs' r~'p"'''~' in th~ HrikaOlns Group: 

"1)", die "nwml/l"an a(m!«wn eo Jil/"'" ''''Ir 
nw " hc ""lTc'[l l cuntmuc, ",xll'"-,,lt,,", work 
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--0", Ie "~")" Jm fwd (porfooJj ;, gei<'lr "WI "ek"~lirm IS" 
To ,how tha, l,,,d ;," ,,,,,Klu",,,, orolew;, ;I)' 

This ~ lllbig.uity ",a, alw rcjkct~d inthc XllOS~ and AJi-i)..aans grollP'_ 

] ,carncr,' rcspon ,c, in thc ]':ngli,h ~ro"'[l: 

1211 

Figu,,' ,t 1 0 rqln ,d\lc~s lhe response of a learncr who lp~"'~red tn 111 \ '~ (lit'iicllitV while 

presenling dala using the appropriate b'l'aph Ihis kim] of r~spomc Ill'; becn quitc 

cOlllmon wllh a number of lcarn,-r, . 

Figur~ ~.I(): E,ample 01' a I~arn~r's i"~orrec' di'llla.I ' of d~l" in response I" item 
2.' 

• , 

,j • , , . 
, ' , .' , , 

-
« , 
,,-

m • 
;-:: 
;;~, 

Thc !,rcscnt~tlon ofdatl by ll,ing gnphs is onc of tile process skills "mphasi<;C'd in lhe 

'i{e","Jr"c Mltcnal' of the ~~t",~1 Sci~nc~ Lcarning arca (WCED, 2005) and lhe 

RNCS (DoE. 2002"), 11 is imporlanl lhal kam~rs arc com!,,' lent enough to Ix: ~bje to 

gi"c 11 g.ood prc';cmalion of daj~ . 

Alkr checking many scnpb. a typical example of an inapproprilte u,e ofthc \XJr graph 

h ~5 becn sel~Cled and displayed in l'ig.urc 4,10 for lh" parlicular l!em 2.g Th" 

l e~rner'~ represent"t Lon ofebt1 "'0' SClcnllfi"olly incorrcct and misleading., firs!!)'. on 

lhe eTA lesl pape'r . th~ unit of the pencil was ginn in centImetre, 1nd the unit of 
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r~,isl~na w~, in ohms. Thes~ different uni15 eannot h~ displayed c(}rrectly on the ,arne 

a~ is~' dr~wn hy the Ie~rner in the ~ h(\ve diagram. S~c(}ndly, the ~.~es wet~ nUl bbdl~d 

by th~ le~meL ~nd the units on the hOrizontal ~.,is ~s "'rillen by the le~m~r are 

llle~nmgless since tlwy did not rep resent ~ny lorm (}f data gi\'en in the lable (Appendix 

II . This learn,'r (Flgur~" I OJ used the har gr~r" illappl'0pri ~tcly. This is an ~xample uf 

the mcorrcCl dISplay of ~ comp",ite bar gr~ph where tW(\ sets (\f dala al'~ displayed on 

one graph (lhe pencil is pTe.,enled '" ("ill and the resistance in ohlll.'! (Colyn. Hassun & 

MorrIS(}n, 2(01), 

Perhaps thc m(}de (}f test ""lmCllOn could haw been word~d more s))"citically_ 1'01' 

~x~mplc : "Draw a I; lie grnpb (\1' I'esist~nc~ against lh~ lcn!;lh 0 f th~ pene'; I lead inc'hlded 

'" lhe circuit" instead of: "Draw a graph, ".,.-' (figurc -t.9), It ,eCm.' from lh~ abo\'c 

resp(}n'cs of learners thaI they did not know ex~ctly what type (}f graph wa, app"-'pnate 

lu Use when pr~.,enting ('ertaln rlal~ t lowenr. the new cllrriculum fCt[ uircs lcarn~r> lo 

lhink murC ,clenllfkally and tl", lju~stion r~qUlred the learner 10 dec ide lirstly (}n the 

choice (\fgrapb before drawing it and lhen ,huwmg how il should'", drawn. 

FigH~ -t.II: .:umple o .. the confu,ion b~ a learuer of the le~m' "dependent 
,-"duble' and "independent variabte" 

In Figurc -t,11 it seCIllS thm when allempting ilem 2.R the I~amer did n(\t know the 

(iI1Tcrence between the dependenl ~nd ind~pendenl ,"ari~blc. "tmy learners c(}uld not 

dedlLce "'hat I~bd to pUl (}n the axes; for example_ on the x-~"is of the graph they olkn 

loc'med the r~",t~nce instcad of the length. Thl'se Jinding., were C<1nsi stenl with th(\sc 

(\f Sadeck and Scholtz (20m) who LLscd samples of liTs\, scr(}nd and lhird ye~r pre­

,ervice science leaclwTS at thc P~nillSula T~chmkon '" the ,lieslern C~pc, [ allier 
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sluelie, in Engbnd on 1.l- I:i-ycar-olds also rcvcaled a low m~an S.:ore in pbcing the 

con'~ct vanables on thc COfTect axis (Schotlcid. In~). A Juture Lollo,, -up imer\iew 

wilh kame,,; on hm' they ILnclcr,tooJ variables might pos,ibl, produce a reason why 

On~ nught haw expe~ted high va lues for thc correlations calc LLl al~d belw~en the scores 

Lor th~ aom" ikms 2.2 and 2.~ anel 2.5 and 2.~. since one \\ould have ~,"p~deu thai - if 

kamer, lelGnlifLeellhe \'ariables - they wOHld a!s.o know how tu draw the line graph. 

Aiterna1l\'dy. iflhcy hau not iMn1JfLeu tl", vanables, they would not h~H known how 

to d,aw the graph. Howe\'er. th~ OC~lIrrenl'e oL rdativdy low corrclations of r-O.32 

betwcen the scorcs for items 2.2 anu 2,g, anu r- 0.25 oetween the scores for items 25 

and 2.~ seemed tu llldicate that Sulll~ lcam~rs may have gues'cd thc dependcnt ~lld 

indcpendent variables and that the anSwerS in 2.2 and 2 5 were not necessnrily 

consequentIal or complimcntalY to the item 2X 

Fi~u re -4.12: A n example IIf i n~urrcrl plutting or puints llnd incomplete IllltdlillK 
ofaxe~ in re~ l)onse to item 2.R 

Th~ kamer who,e work j, Lea lured in Figure 4.12 plotted the point> incorrectly. The 

leMner's plotting ofpoim, d id notmal..e sense since no lalleb wer~ u,~d for the "~e5. 

In.,tead OL stHting to plot from the top of the tallie . the learner ;1artcd al thc bollom. 

This immelilaldy ,1\Uw~u a l\~gatl\'e slop~ whi~h implieel thallhe leng.th ofthc pendl 

and lIS resi,wnce wel~ inversely pWp<Jrtional to each mher, ",hid] wa, nm the case In 

reality. 

As the resca rcher. my imprcssion IS lha t in LutllrG. a variety oL examples should be 

given to learners during normal classloom k,suns so lhal Ihey ~"n see and stuely 
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relationships between two variables represented in tables, i.e. either inversely 

proportional to each other (as the length of the pencil lead increases, the resistance 

decreases) or directly proportional (as the length of the pencil lead increases, the 

resistance increases). As a mathematics and science teacher and researcher, I strongly 

believe that teachers should integrate more mathematics and science in their teaching. 

The link between the x- and y-values; the notions of independent and dependent 

variables; the concepts of inverse and direct proportion and the depiction of positive 

and negative graphs would most likely become less abstract to the learner. This kind of 

teaching practice was recommended long by Janvier (1978: 14.22) who stated that 

"science and mathematics teachers should complement each other". 

Responses oflearners to item 2.9 

Learners' response in the English group: 

"The greater the length oj'the conductor (CIII). the greater the eleUrical resistance 

(0) \\'il! be. Therefore. H'ith an increase in length (CIII), there is an increase in 

resistance (0) ", (66%)(strong) 

This strong learner did not attain the full 5 marks because the anticipated conditions 

that type and thickness of the pencil should be kept constant were not specified in his or 

her answer. Many of the learners answered in this manner. Proportionality in the graph 

should have been recognised by the learners, 

"The conclusion is that the longer the piece oj'lead used in the circuit the lIIore 
resistance .\'Ou end up \j'ifh ", (54%){strong) 

"In conclusion, the pencil H'ith the length oj' /OCIl1 created the most resistance and 
the pencil l\'ith the length 2,5cm created /,5 ohllls oj'resistance making it the least 
oj the pencils, The pencils with the length 5 and 7,5clII created resistance oj 3 
ohms and4,5 ohms lIIaking them the middle amount. So, in conclusion, the pencil 
\l'ith the longest length creates the most resistance and a pencil l1'ith a shorter 
length creates less resistance ", (60%) (strong) 

This strong learner wrote incorrectly about the length of the pencil instead of the length 

of the pencil lead, It seemed that this learner related the length of the 'pencil' to the 

resistance instead of the length of the actual 'pencil lead 'itself. It might have been that 

this learner referred to the table supplied which had an incorrect heading along one of 

the columns (Appendix 1). The 'length of pencil in circuit' should have been 'length of 
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Chapter 4 Results and Discussion 124 

pencil lead'. Diagrams with errors 111 labelling can cause confusion and 

misconceptions. 

Learners' response in the Afrikaans group: 

"Dic gcm/trekking is dat Ampere sterker is as die m/t 0.28 ". (21 %)(lI'cak 
The conclusion is that the Ampere is greater in strength than the volt. 

"Dic kinders sc gcm/gtrekking is dat hll//e hll/ (JUers oortllig het dat dit kan \\"erk 
en "x" kO/1 toe "ir "y" II)"S ". (J 9%){II'cak) 

The children reached a conclusion that they convinced their parents and that "x" 
will show "y" 

These are examples of some of the meaningless responses from learners. It seemed that 

these learners had little or no idea of what the question was about and it appeared that 

they simply wrote down anything. 

"Die /engte "an die pot/ood in n stroombaan was 2.5cm en ,Iy H'eerstand was /. 5. 
Sit ... O cm pot/ood sy weerstand 3.0 cn sit 7.5cm po/food sv Ij'ccrstand 4.5[2 cn 
J Ocm po/food is 6, O. Die stroomsterkte het e/ke keer groter met /.5 gegaan". 

The length of the pencil was 2.Scm and the resistance was I.S. A Scm pencil had 

a resistance of 3 [2, a 7.Scm pencil had a resistance of 4,S [2 and a IOcm length 

pencil had a resistance of 6 [2, (40%){ middle) 

This learner described the table instead of using it to draw a conclusion. Many learners 

answered in this manner. 

Learners' response in the Xhosa group: 

"They can mu/tip/v the svmho/s to find the conclusion ". ( J O%){H'eak) 
"They usc pencil to add the circuit and thn' mu/tip/]' the rcsistance and thc ru/er 
to do the circllit". (23 %)(m idd/e) 

These learners' responses did not make any sense. It seemed that they used 

multiplication because the question stated that they should use mathematical symbols. 

"They reached how to use e/ectricit" ". (J 5%)(weak) 

It seemed that this weak learner had difficulty understanding the question. It might 

possibly have been a language issue since the learner used "reached" incorrectly. The 

learner probably meant "learnt". Only 7% of the learners (140 out of 1572) attained 

100% for item 2.9 (Table 4.2). 
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'Drawing a conclusion' involves number of skills, such as 'communicating sCIence 

information' when learners report on an investigation. When answering this item, 

'interpreting information' was also a skill with which learners were required to make 

inferences from given data. These particular skills are all categorized under medium 

level complex cognitive competences. The results indicate that the majority of learners 

have not reached the cognitive level and cannot therefore "relate two or more concepts" 

(Green & Naidoo, 2006). 'Application of knowledge' is recognised as another skill 

with which learners had to apply the fonnula of proportionality in item 2.9; i.e. in an 

electric circuit the magnitude of the resistance is proportional to the length of the lead 

in the pencil. Only 14% of the learners scored more than 50% for this question. Again, 

these findings were consistent with earlier studies reported on planning science 

investigations with Grade 7 learners (Hendricks, 1999). 

The scores of the learners' responses to item 2.8 and 2.9 correlated r=0.60 which gave a 

fair indication that the learners who perfonned well in item 2.8 tended to perform well 

in item 2.9, and vice versa. This suggested that learners who knew how to draw the 

graph in item 2.8 may have seen a relationship between the length of the pencil lead 

and the magnitude of its resistance, and thereby have drawn a conelusion. However, if 

they did not get item 2.8 correct, it was likely that they got 2.9 incorrect as well. 

It seemed that the overall perfonnance of learners on Question 2 was grossly 

inadequate compared to their achievements on the other questions. This question 

involved mainly the skill of "identifying variables". Studies conducted on the 

perfonnance of certain process skills with Jamaican Grade 9 and 10 learners 

corroborated these findings (Beaumont-Walters & Soyibo, 2001). Voltage was not 

mentioned specifically in the Grade 9 Revised National Curriculum Statement (DoE 

2002c) but it has been referred to in the Grade 10 syllabus. Although the new 

curriculum places emphasis on skills and application of knowledge, and attitudes and 

values, teachers should have sufficient guidance on which concepts to teach and to 

what extent. For example, the electricity section should have specific concepts 

outlined, i.e. 'battery', 'cell', 'parallel', 'series', etc. In this manner all schools would 

have a common minimum requirement outlined for them in Grade 9 and this could 

possibly develop consistency among schools. 
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4.3.5 Learners' achievement on CTA Question 3 (Topic: Wetlands) 

Research sub-question No.1 on page 97 will now be answered and discussed for the 

learners' achievements on CTA Question 3. 

For eTA Question 3, it was found that, for the combined sample of 1572 learners takcn 

as a whole, acceptable levels of achievement were attained only on items 3.2 and 3A·, 

but not on items 3.1 and 3.3 for which less than half of the learners achieved the 

acceptable level, as recorded in Table 4.3. 

Table 4.3: Basic descriptive statistics for the performance scores of the combined 
sample of learners on Question 3 of Section B in the 2004 Grade 9 
eTA in Natural Science (n = 1572) 

CTA Content of the item Mean± SO Mean Possible Acceptable f(0;() 

item Score scores minimum 
No. (%) score 
3.1 Give four reasons for 3.40 ± 2.63 57% 0 311(19.8'\10: 

preserving wetlands. I 146 (9.3%) 
2 205 (13.0%: 
3 173 (11.0'1'0: 
4 4 233 (14.8%\ 
5 97 (6.2%) 
6 179 (11.4%: 
7 48 (3.1%) 
8 180 (11.5%:, 

3.2 Give four more 1.79 ± 1.32 60% 0 334 (21.3 % 

problems threatening I 353 (22.5%:, 
this wetland. 2 2 397 (25.3%:, 

3 280 (17.8%:, 
4 208 (13.2%:' 

3.3 Choose one of the 1.46 ± 1.11 49%, 0 412 (26.2%: 
problems in 3.2 and I 395 (25.1 °/0 
list three (or more) 2 2 399 (25.4%: 
steps that should be 3 366 (23.3%: 
taken to solve the 
problem. 
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Table 4.3 (continued) 

CTA Content of the item 
item 
:\'0. 
3.4 There are eight people 

taking part in the 
conversation about the 
wetland abO\e. Read 
their opinions and 
decide with which one 
of the people you 
agree most. Identify 
that person and then 
describe. in about two 
or three sentences. 
\\'hy you agree with 
their argument. 

:vtean = average score 
SO = standard deviation 
f = frequency of the score 

Mean± SD 

2.63 ± 1.62 

;\]ean Possible 
Score scores 
(0;', ) 

53% 0 
I 
2 
3 
4 
5 

(° 0 ) = the percentage of the sample obtaining a particular score 

127 

Acceptable f(%) 
minimum 
score 

153(9.7%) 
32R (20.9°1<,) 
276 (17.6%) 

3 295 (I R.R%) 
232 (14.R%) 
2R8 (18.3%) 

CT A Question 3 focused on the assessment of L02 and L03. The skills tested were 

'problem solving' and 'interpreting inforn1ation' given about wetlands. This question 

specifically dealt with sustainability with regard to the wetlands and the environment. 

The majority of learners had difficulty answerIng items 3.1 and 3.3. Satisfactory 

performance on item 3.1 demonstrated the attainment of L02 where the learner has to 

recall meaningful infonnation on wetlands (see Figure 4.13 on page 128). Item 3.3 

assessed L03 where the learner has to use problem solving skills. Although 'recalling 

information' based on wetlands had been identified as a skill, learners were supplied 

with sufficient information via text and illustration to answer the questions adequately. 

This question 3 referred more to the skill of 'translating diagrams into text' as opposed 

to 'recalling prior knowledge'. Whereas traditional education has placed a high value 

on the learner knowing answers to standard questions, through rote learning - which, 

according to Verhage and DeLange (1997), is the lowest level of competence - the 

Revised National Curriculum Statement has also placed stress on the learner being able 

to solve problems and think of ethical alternatives (DoE, 2002e) - which is regarded as 

a higher competence level. Despite the illustrations given to learners in the CT A, it 

seemed that many learners could not gather sufficient evidence from the text to 

substantiate their arguments for having a wetland. Possible reasons for their inadequate 

performance will be identified in the interviews with learners and teachers. 
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4.3.6 Learners' misconceptions on CTA Question 3 

Research sub-question No.2 asked: 

"Were the learners' misconceptions in knowledge and skills found to be similar 
to those already known in the published literature; and did there appear to be 
any misinterpretations of certain questions when representative samples of 
English-speaking, Afrikaans-speaking and Xhosa-speaking learners had their 
CT A answers scrutinized in depth through interviews with teachers and 
learl1iers, as well as on their scripts?" 

This research sub-question will now be answered, analysed and discussed for CTA 

items 3.1 to 3.4. 

Figure 4.13 reproduces the presentation of eTA item 3.1 to 3.4 and it supplies the 

memorandum of expected correct answers and responses. 
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Figure 4.13: CT A items 3.1 to 3.4 and their expected responses 

Item 3.1: Givefour reasons for preserving wetlands. The reasons you gh'e sholild make clear your 
understanding of what a wetland is. 

Expected responses: 
• Wetlands are water traps that help prevent/looding. 
• Places that maintain biodiversity; or preserve: plants, birds,fish animals specific to the wetland 

environment. 
• Provide unique types o.lrecreational activities; or hiking, bird watching. fishing, boating. 
• A source oluniqlle products e.g. sedges; baskets, mats, house building material. any other 

correct answer. 
• Ecol1omic activity; or mats, baskets.jishing. tourism, medicines. any other correct answer. 
• Food source; or plants. animals,fish. any other correct answer. 
• Culturally related activities; or reed dance, medicine, any other correct answer. 

Process skills: 
• Recall meaningful in/ormation 
• Intelpreting inlormation 
• Problem solving. 

Acceptable minimum score: 4 out of 8 

Item 3.2: One W0' we can describe the underlying problem which makes people a threat to this wetland is 
the need people have for land, wafer and shelter. Give four more problems threatening this 
wetland. 

Expected responses: 
• Chemical pollution. 
• Contamination with nitrogen richfertilizers. 
• Contamination with pesticides. 
• Invasion by exotic plants. 
• Invasion by animals. 
• The draining of the wetland - needfor jobs and increasing industrial output; also increases use 

of water by industry, which already uses more water than agriculture. 
• The draining of the wetland - need for increasedfood production, a need for more farming; a 

needfor more water and increased irrigation; creates a threat to drain the wetland of its water. 
• Biological pollution. 
• Invasion by humans - possibility that the wetland can be overrun by fisherman, boatman, 

birdwatchers, ... 

Process skills: 
• Recall meaningful information 
• Interpreting information 
• Application of knowledge 
• Problem solving. 

Acceptable minimum score: 2 out of 4 
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Item 3.3: Choose one of the underlying problems that you gave ill the answer to part 3.2 alld list three 
(or more) steps that you believe should be taken to solve the problem. 

Expected responses: 

130 

• Law: ensure that there are laws in place to stop dumping of waste of any kind into wetland. 
this includes certain pesticides by farmers. 

• Policing: Needfor policing to enforce the laws. 
• Resources to police - a programme of ongohlg water testing for chemical and biological 

contamination as well as water quality; on site inspections to ensure no dumping. 
• Prevention: Need for chemical plants to remove chemical impurities and for biological 

purification to treat plant and animal waste so that they do not get into he water in the first 
place. 

• Education: Change people's attitudes - provide information and encourage responsible use 
of wetlands by industrialists. 

• Any other. 

Process skills: 
• Application of knowledge 
• Problem solving. 

A,~ceptable minimum score: 2 out of 3 

Item 3.4: There are eight people taking part in the conversation about the wetland above. Read their opinions 
and decide with which one of the people you agree most. IdentifY that person (e.g. farm community 
leader, .... ,J and then describe, in about two or three sentences, why you agree with their argument. 

Expected responses: 
This answer is worth 5/5 
• Persons with whom I agree most: Officials from DEA. 
• Reasonsfor agreeing with officials from the DEA. 
• Sustainable development is the key -long term. 
• Most people come out winners - it is a sensible compromise. 

Other possible responses: 
• Only the proposer. and is short term (e.g. farmer; community leader) (0-1 mark) 
• The proposer and one or two more and is short term ( e.g. business woman, mother) (2marh) 
• The proposer and one or two more and has long term possibilities ( e.g.birdwatcher)(3mark~) 
• Many different interest groups and is really long term (e.g. DEA official) (4-5 marks). 

Process skills: 
• Interpreting information 
• Justifying an argument. 

A,~ceptable minimum score: 3 out of 5 

A number of alternative answers and variant response to items 3.1 and 3.3 were noted in 

the learners' scripts. These are recorded verbatim and discussed below. 
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The majority of leamers who achieved a fairly good mark (i,e, above 50%), answered 

Question 3 adequately, Therefore I will concentrate on the leamers who attained lower 

scores, 

Item 3,1 \vas presented in two parts (see figure 4,13), The reasons given by leamers 

had to reveal a clear understanding of what a wetland is, 

Learners~ responses in the English group: Item 3.1 (see Figure 4.13 on page 129) 

F our reasons offered by one leamer were: 

"So it docs not gct polllltcd", 
"50 it can attract animals and hirds", 
"To protect childrcn", 
"To attract tOllrist ", 

(J5%) (middle) 

The reasons given by this average leamer indicated only to a certain extent whether or 

not he or she had understood what a wetland was, "To protect children" was given in 

the leamer's answer as a reason to dry up the wetland instead of preserving it 

(Appendix 1), It seemed that the leamer could not use the picture and text illustrations 

together successfully, as intended by the examiner, to answer the question completely, 

According to Duchastel (1983:4), illustrations serve to "enhance comprehension, and 

reinforce the argument in the verbal part of the text in order to assist the reader in 

understanding the message," Although the CT A examiner presented the illustrations 

accompanied by "talking heads" to provide the leamer with a better understanding, it 

seemed that most leamers had difficulty interpreting the illustration as the examiner 

intended, Another reason could have been that leamers experienced an increase 111 

"memory load" from the text and illustrations given (Gobert & Clement, 1999:40), 

Learners' responses in the Afrikaans group: Item 3.1 

Two leamers responded as follows:-

"Die kindel'S kan haie sick raak", 
" Dit is mil Imter ", 
" Die kindel'S kan seer kiT ", 

"Die diere kan dood gaan ", 

The children can get very sick, 
It is dirty water. 
The children can hurt themselyes. 
The animals will die. 

(53%j(middle) 
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.. klamigheid" 
" siektes" 

"rllil11 " 
"water" 

dampness 
sickness 
empty 

water. 

132 

(J 9%)(1l'eak) 

It appears that these learners also misinterpreted the question, and their reasons for 

preserving the wetlands were not clear enough. 

From the above responses there was evidence that language, skill of expressmg 

themselves and comprehension skills may have been factors that influenced tbe 

lea[J1l~rs' ability to answer correctly, According to Ramsden (1998) and Osborne and 

Collins (2001), (cited in Bennett 2003), writing was viewed as the least liked activity 1I1 

science lessons because it required added linguistic skills that demanded learners to 

express themselves more clearly. In science this problem was exaggerated by tbe 

conventional usc of a certain scientific language that entailed "impersonal language 1I1 

reporting" (Bennett, 2003: 166), 

Learners' responses in the Xhosa group: Item 3.1 

"The children are not safe near the wetland", 
"They always seem to he ill ", 
"The wetland is smel(v because olthe pollution ", 
"Air pollution/i'all1 thefactories ", 

(36%)(l71iddle) 

It seemed that this learner may have misinterpreted the question. The learner appeared 

to have used the picture of the wetland and described it as a hazardous situation, instead 

of giving reasons to preserve it as a valuable asset. In this instance, it seemed that this 

response could possibly have indicated a language issue, when a learner who used 

English as a second language struggled to interpret the question correctly, 

Another learner wrote:-

"The wetland they lI1ust drain hecause aOlling children ", 
"The wetland they must drain hecause of'thefarmers must get 
some more land ta plant for people ", 
"The wetland mllst drain hecause pollution come with diffi'l'ent 
way 

(J 9%)(weak) 
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This academically weak learner misunderstood the question completely. The learner 

appeared to experience difficulty comprehending the question, and it seemed possible 

that language may have been a contributing factor. This was detected from the 

leamer's usc of incorrect grammar. Perhaps the learner did not understand the 

meaning of the word "preserve" and interpreted it as "getting rid of the wetland". 

4.3.7 Learners' achievement on CTA Question 4 (Topic: Chemistry) 

Research sub-question No.1 on page 97 will now be answered and discussed for the 

learners' achievement on CTA Question 4. 

For CT A Question 4, it was found that, for the combined sample of 1572 learners taken 

as a whole, acceptable levels of achievement were attained only on items 4.1 (a), 4.2(b) 1 

and 4.2 (b)2; but not on items 4.1(b), 4.1(c), 4.2(a) and 4.2 (b)3; for which fewer than 

50% of learners achieved the acceptable level, as recorded in Table 4.4. 

Table 4.4 presents the overall performance details for the combined sample on CT A 

Question 4. 
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Table 4.4: Basic descriptive statistics for the performance scores of the 
combined sample of learners on Question 4 of Section B in the 2004 
Grade 9 eTA in Natural Science (n = 1572) 

--
Item Question Mean ± SD Mean Possible Acceptable f(%) 

score % scores minimum 
score 

4.I(a) Study the 1.98 ± 1.39 50% N/A 96(6.1%) 
following 0 239 (15.2%) 
diagrams I 244 (15 .5'~;,) 
representing 3 2 2 407 (25.9'~o) 
different types 3 294 (18.7%) 
and numbers 4 292 (l8.6°/~) 
of molecules 
(A, B and C). 
Use the key in 
the above 
diagram and 
give a fonl1ula 
for each. 

4.I(b) Use the key 1.0 I ± 1.59 25% N/A 121 (7.7%) 
with the 0 953 (60.6'~'o) 
diagram and I 49(3.1%) 
write down a 2 2 88 (5.6"1.,) 
balanced 3 90 (5.7%) 
equation for 4 271 (l7.3'~o) 
the reaction 
that occurs 
when ethane 
bums. 

4.1 (c) Balance the 0.39± 0.72 20% N/A 124 (7.9%) 
following 0 1055 (67.1 
equation. I I 175 (ll.l '~o) 

2 218 (13.9%) 
4.2(a) Use the 1.58 ± 1.50 40% NlA 126 (8.0'%) 

information in 0 475 (30.2%) 
the graph to I 188 (12%) 
draw up a 2 2 284 (18.1""') 
table giving 3 265 (l6.9'Yr,) 
the 4 234 (14.9%) 
information 
conveyed by 
the graph. 

4.2(b)1 List one 1.09± 0.87 55% N/A 126 (8.0%) 
advantage and 0 408 (26%) 
one I I 360 (23%) 
disadvantage 2 678 (43.2';;,) 
for the 
children's 
family of 
using wood. 
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Table 4.4 (continued) 
Item Question 

4.2(b)2 List one 
advantage and 
one 
disadvantage 
for the 
children's 
family of 
usmg propane 
gas. 

4.2(b)3 List one more 
advantage or 
disadvantage 
for the family 
of using \\ood 
or propane. 

:\1ean = average score 
SO = standard deviation 
f = frequency of the score 

Mean ± SD 

0.9R ± 0.90 

0.42 ± 0.49 

Mean Possible 
score 0/0 scores 

49% I\'A 
0 
I 
2 

4,0 1 

~ ° I\'A 

0 

I 

(°;0) = the percentage of the sample obtaining a particular score 

135 

Acceptable f(%) 
minimum 
score 

127 (R.I%) 
525 (33.4%) 

I 303 (19.2'Yo) 
617 (39.3%) 

127 (8.0%) 
R06 (51.3%) 
639 (41.9%) 

I 

Items 4.1(a) - 4.1(c) tested the learners' ability to achieve learning outcome 2 (L02) 

(constructing science knowledge). The skills tested were 'interpreting information'; 

'recalling information' and 'application of knowledge' (Appendix 2). Question 4 

linked with the section in the chemistry syllabus on balancing equations. This section 

was taught in grade 9, and it was assumed that learners already had an adequate prior 

knowledge relating to this topic. However, what was tested in the CT A was a skill in 

'interpreting diagrams and illustrations' and not necessarily content. In order to 

answer this question, prior knowledge of chemistry at the atomic/molecular level 

could be considered highly relevant (e.g. GabeL Samuel & Huhn, 1987; Gabel, 1993). 

According to Nurrenbem and Pickering (1987), this prior knowledge of chemistry at 

the atomic/molecular level is a major tool to enable conceptual understanding in 

chemistry. 

In general, students' familiarization with the microscopic level of description does not 

prove to be easy due to the difficulty of perceiving invisible entities as concrete 

objects and of dealing with them accordingly. Imagery can prove to be a powerful 

tool to facilitate this familiarization. In Italy learners and teachers found the use of 

imagery to be very attractive and helpful when presented alongside the text 

(Mammino 1994, cited in Mammino 2002:237). Direct experience with students in 

another context (Italy) showed that an approach involving a systematic use of imagery 
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- by offering an explanation through imagery parallel and complementary to that of 

the text - received particular favour among chemistry teachers and encouraged 

students to perceive chemistry as "attractive". 

It seemed possible that in 2004 the CT A examiner tried to present the combustion of 

gase~. and chemical reactions as realistically as possible, but this depiction generated 

mixed feelings from teachers at different schools when they were interviewed (sec 

Section 4.4.4 on page 149). 

To utilise different forms of gases, the CTA test setter selected the examples of 

methane and propane (given earlier in CTA Section A). These kinds of gases arc 

classified as alkanes and - in both the past and at present - currently they arc taught 

later only in Grade II and Grade 12 under the section on organic chemistry. All of 

these CT A items 4.1 ( a) to 4.1 (c) used imagery to represent the different atoms and 

molecules. Learners were required to interpret the diagrams given, then to develop a 

formula and balance an equation. This question displayed a good example of the usc 

of chemistry and balancing equations in everyday life. Although it can be argued that 

it cannot always be possible to provide everyday life examples - it may make the 

lesson more exciting and interesting. However, assessment tasks set in "real life" 

contexts disadvantaged working class learners (Cooper & Dunne, 1998). 

The performance results of the 1572 learners on item 4.1 (a) were somewhat different 

from the findings reported by Mammino (2002) at the University of Venda, when first 

year chemistry students had to write the formulae of a few molecular structures drawn 

on the board. Although the mean score in the Western Cape for this Grade 9 CT A 

item was 50%, only 19% of the 1572 learners in the current study managed to write 

the fornmla correctly. A possible explanation for this could have been the ages in my 

own sample ranged from 14 - 15 years when compared to the Venda study done with 

first year university students, who were probably 18 to 20-year-olds who seemed to 

perform better in exercises using imagery to write a formula. However, the students 

in the Venda study performed poorly when they had to draw ball and stick models of 

selected molecules on the basis of the formula (i.e. representing the chemical formulae 

using sketches). 
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It would have been interesting to know how the Grade 9 learners might have perfonlled 

in a similar exercise in Section A if they had been asked to represent the chemical 

formulae using sketches. This particular approach to teaching chcmistry should 

possibly be required in the teaching of basic chemistry at the Grade 9 level, since some 

Grade 9 textbooks - such as Study and Master (van Zyl, et al.. 2001) - which contain no 

visual representations of atoms or molecules and their combinations - tend to prompt 

teachers to rush into a particularly abstract approach to chemistry. Instead chemistry 

teachers might be guided in the future to teach more in this manner using visual 

presentations. since these current (CT A) attainments were not very successful. 

According to Mammino (2002:237), visual presentations express perceptions and 

mental images about the object concerned, and they also prove to be a powerful tool to 

elicit learners' misconceptions about the two fundamental issues of chemistry: "ho'vl' 

molecules are made and what molecules do ". 

In this current CT A study, it was difficult to attain a complete quantitative evaluation of 

the extent to which utilisation affected the learners' understanding and acquisition of 

knowledge. Nevertheless, it appeared that the majority of learners either had never 

grasped the skill of using the given diagrams to balance the equation, or they had not 

been given sufficient examples and exercises to do in class, according to the findings 

for items 4.1(a) and 4.1(b). More research might be done to ascertain if this is indeed 

so. 

Despite the infon11ation given in item 4.1, the learners' perfon11ances on question 4 as a 

whole were inadequate, although item 4.1 (a) had a reasonably acceptable mean score of 

50%. It seemed that learners had particular difficulty answering items 4.1 (b) and 

4.1 (c). In item 4.1 (b), the learners were expected to write down a balanced equation for 

the reaction that occurs when ethane burns, using the given key and diagram. The 

learners in their classes should have attempted a similar exercise in Section A in the 

preceding weeks, and therefore should have been familiar with this particular skill. 

Nevertheless, 8% of the learners did not respond at all. Either they ran out of time or 

they had no idea how to answer the question. Only 17% answered correctly and 61 % 

scored zero which was an alerting finding in rclation to classroom pedagogy, learners' 

understanding of the skill and learners' interpretation of the imagery used in chemistry. 
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Perhaps too few practice examples had been given to learners in classroom lessons 

prior to fonnal testing, which could have resulted in their poor standardized CTA 

performance. 

Item 4.1 (c) presented a question on balancing an equation. Although no diagrams were 

supplied to assist the learners, the learners should have acquired enough prior 

knowledge in their classroom chemistry lessons to have been able to answer the 

question correctly. For item 4.1 (c), only one quarter of learners achieved 50% and 

above. Two thirds of the learners obtained 0%. This was something for high sehool 

science educators to be concerned about, since the teaching and understanding of basic 

chemistry is fundamental for promoting future scientists. Grade 9 remains a crucial 

year for learners when subject choices are made, not only on the basis of their 

perfonnanee during the year, but also based on their impression of the school's own 

introductions to chemistry and physics courses. 

For some time, it has been argued that content-led teaching can be unsuccessful in 

tenns of learners not being able to apply their new knowledge in familiar contexts 

(Simpson 1987, cited in Wellington, 1989). This view has been supported hy 

Wellington (1989) who believed that skills could be transferred into different contex ts 

and are therefore more relevant than content knowledge. However, I do believe that 

content and skills are difficult to separate as expressed by Ogunniyi (1999). Hence, it 

can be suggested that enough time should be given for learners to grasp a particular 

skill and its different contexts in order to be able to apply the knowledge. If the aim 'Jf 

the new curriculum is to teach learners to use certain skills successfully, then my 

impression is that everyday applications of certain skills might be made more specific 

for teachers, by giving examples, so that learners can become more familiar with the 

practical relevance of skills required. In CT A Section B it seemed that most learners 

could not independently apply the knowledge recently taught to them in CT A Section A 

in prGvious lessons, either because they had not been taught it thoroughly enough or 

because they had not been given enough time to grasp it in class. 
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4.3.8 Learners' misconceptions on CTA Question 4 

Research sub-question no. 2 asked: 

"Were the learners' misconceptions in knowledge and skills found to be similar to 
those already known in the published literature, and did there appear to be any 
misinterpretations of certain questions when representative samples of English­
speaking, Afrikaans-speaking and Xhosa-speaking learners had their CT A 
answers scrutinized in depth through interviews with teachers and learners, as 
well as on their scripts?" 

This research sub-question will now be answered, analysed and discussed for CT A 

items 4.1(a) to 4.2(b)3. 

Appendix I reproduces the textual presentation ofCTA items 4.1(a) to 4.2(b)3. It also 

supplies the memorandum of expected correct answers and responses. 

A number of alternative answers and variant response to items 4.1 (a) were noted in the 

learners' scripts. These are recorded verbatim and discussed below. 

Figure 4.14 reproduces the most common answer given by learners for the chemical 

formula sought for each molecular diagram presented in the CTA item 4.l(a). 

Figure 4.14: Example of a learner's incorrect representation of a water molecule 
(the middle response) 

The learner whose response is depicted in Figure 4.14 gave the correct formula for 

oxygen (on the left hand side) and methane (on the right hand side) but wrote an 

incorrect representation for the water molecule (in the centre). After inspecting their 

scripts it became apparent to the researcher that many learners either had no idea of the 

standard formula for water or they believed that each substance had a particular formula 

that cannot be modified. A previous study also disclosed that many first year chemistry 

students at the University of Venda also failed to realise that the water molecule has a 

standard formula of H 2 0 and that only the coefficient of the written formula can be 
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changed, e.g. 3H 20 or 4H 20 etc. (Mammino, 2002). This implies that more concrete 

examples and exercises, like visual representations of molecules, might have to be 

given to learners in future to make clear the "law of definite proportions" - which 

means that each substance has its own formula that cannot be modified but that the 

number of molecules can be changed. 

In the reproduction depicted in Figure 4.15 the learner gave the formulae for the oxygen 

molecule and the water molecule correctly but either seemed to misinterpret the 

diagram of the ethane molecule (on the right) or did not realise that there was a bond 

between the two carbon atoms, thus: CH 3 - CH 3 • 

Fig;ure 4.15: A learner's incorrect formula for an ethane molecule (right hand 
side answer) 

The learner in Figure 4.15 apparently saw two molecules of methane (CH 4) instead of 

om: molecule of ethane (C 2 H 6)' It seems that the learner did not understand that the 

two carbon atoms were bonded together and therefore it is one molecule of ethane 

insltead of two molecules of methane as incorrectly indicated in the answer. If the 

leamer had sufficient time to complete CT A science paper section A - which had 

similar examples - and if the teacher had gone over the exercise with the learners to 

apply formative assessment effectively, then perhaps the learner in Figure 4.15 would 

have been better able to give the correct formula. 

Another learner whose answer is reproduced in Figure 4.16, had not developed the 

skill of translating a visual representation of molecules into the correct chemical 

formula. 

Fig:ure 4.16: Reproduction of a learner's faulty attempts to compose molecular 
formulae for three molecular diagrams 

~=20 B =30 + 6H C = 2C + 6H 
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Chop/a.J R~s1iII," I1I1J Di,\'C1i,,'sioli 

It appears lhal lh~ learner ",ho"e allempl, arc reprod\lc~d in I'lgure -t, 16 m~rel) added 

(h~ differenl numkr of atom, (ogelher i",tead of prodLlCin g lh~ formula r"'luired lor 

each molecule. 

Thes~ rcsponses tium learn~r, ,upplied enough evidence to mdicate that some 

learncrs had prubicms Wilh chcnoical tonlllllac, HmH\'l'r, a funher inter\,ew with 

learners "ill establish whc(ocr other fa~(ors may also have ",fluenced their 

pcrfonnanc~ s. 

It~m, -t,2(a) - 4.~(h)3 (e't~d (he leamer,' ahili,,- to achieve Learning Olllcome j 

(La I: ,~i~ntitic m, cs(iga(ion,) and Learning OlL(wnoe 2 (L02 constructi ng ,c ,ent i tic 

l,-nowlcdgcJ. The ,kill, (ested ,,'Cre 'mterprdi"g i"formal;o,,' rrom maight hne 

graphs and 'conUllnnicaling sckucc informa(ion ' (AppcIldi.~ 2), 

For i(en] .t.2(a)_ learners ","re re4LI]reu (0 draw Lip a table using the information 

convcycd by thc graph. Only 15% of lh~ leam"rs allain~J flill marh, wnh 42% 

appreciably underachieving, After scnlTin ising many scripts, lhc pruhlcn" thaI 

~came e\' idcm 'I ere: diftlculty in reading oil (he appwpriate du( on the grnph; and 

mconoplete lahdling of the tahle, r""Li(ing in a meaningkss interpretaTion of dala, 

These findings ;,ugge,kd thai perhaps Ihe ski ll of translaTing a graph to a table had nOT 

be~n prac(ised sutlicienTly in many cla"es, 

In CLIlIlre, although thi, partlc,dar skill (tahLilating a graph) is m~utioncd in (oc poli~) 

uocument (DoE, ~002c), either ,cience teachers could b~ givcu examples to usc ti'om 

a par(icular lextbook. or addi(ional examplc, cOLild be ue\'doped hy sc ience teach~rs 

thcm,e\vc,. There is c,idence tu sug-g"sl (hat t"ach~r' may need 'p"cific practIcal 

guidanc~. not mere policy doculllents, since Thcre arc YarioLL' factors (hat cOLild affl'l'l 

the proper teaching of theS<' skills For exampk currenll) mally Grade 9 (each~T~ 

teach more than one sLIbject: their cla"~s are big: (hcy havc burdensomc loads of 

adrninislrali," wurk; (he) may have appre(,lahle disciphlll' prohlcm, to deal wilh: 

typically th~y ha\'e onerous mark,ng. and deadlines to m~el: and many leachers are 

(exhing Nalural S~ienc~ withoLit an adequate background 'U The cOlltenT uf science 

themselvcs (Whi(e. 2(03). 
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lhaplcr .f Res,,/rs ami D;",,"SS ;on 142 

A nllmb~r oj Rltmw ti '~ ~nsw~rs and \ar iam r~sp<Jns~s to item 4.2(a) w~re notcd in 

Ihe lcamen,' scripts, and thosc ~Iso bccam~ app~rcm during the rccol'd~d imerviews, 

FigUic 4,] 7, forexRmple. I'~produces a IS-yeal'-old's mcorr~ct re~ding ofpoims from 

thc gmph 111 r~sponsc to item 4,2(Rj. 

Figure .t. I1: ,\ learnfr', re'p"n.e fo item .t.l(aJ . howi n!,!; an incorrect di\ptay of 
puin., from th~ !!,f:lph 

--~--

l-~~'-- ,-\-
: \, " '<": \ 

\ ~~}'«\ 
~. 
ICC"2J \ 
1---
j - ~"- Uf' i \ \ . 

\ 

TIlis photocopicd ITpnxllLction wa, a typicRI cxample of thc problem;; lhat learne rs 

~ncountcrcJ when re~ d lllg all points Ii-om ~ gmpIJ, Th~ corrcct I'~ading rC4l1ircd Ii:>r 

the plOpRnc vallie w~s O.O~ but fhe lcRrn~r g~\'c it RS 0.4. 11 Rppc~reJ thRt this ICRmcr 

could not see R dilkl'~nce of ()()2 between ~"cb b lock. If migbt be said tbm this 

ml<C(mcepfion eOllld he altr lbllted as wd llO the leamer 's possib ly limitoo conceptu~ 1 

under.w"dmg of the \ymbolic rCpIT\CnlRtioTl' of dccmmk It .eemcd IhR l th~ learner 

joclls,cd On giv ing thc corrct\ RnSwer without checking Or ,erifying whethn it "as 

logical Or not It ~ppcareJ th~t somc iCRfIlcr, had ddin it c problems interpret ing 

points on graph '_ On~ wonders " ,hether t h~ d~eimal value, disr layed on the vertica l 

axi. ~onlu,~d SOme of Ihe leRntcr" This dilf Ie lLli Y m mlcrprl'l in~ poin t;; Ii-Olrt a graph 

w~s Rlso noted ill R study by White (2003) who found that most 1c~rners gRW the 

i ncon-~ct reading from the' line graph_ It app"ared that the teachers in White's study 

al>o ~xpcri~""l'd diHicuhy in scRling and llItcrprcting graph; Allhough thi. pre<ent 

study diJ not invcstigate kache('s ~bi li ty to teRch tbe proc~ss skill s, one wond~rs 

whether a pm_<ible Ia~k "fteacher expertise in tea~hil1g Ime graphs and scaling wa, a 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapler 4 Re,'I.!ls "nd IJiscu",ian I 4,\ 

filctor thilt subsequentl y hinocred the lcJ rn ~r s' pcrfOflllJnce "1 interpretlllg line 

grilphs, 

Figure 4_ I ~ reproduces how one IeJrner incorrectly dre", il grilph instead nf a tahle in 

respon~c to LTem 4_2(il) , Pre\'ious ,(udi~s ill", reported lcilrner, incorrec tly dr~wing ~ 

bJr grJpn i nste~d ofa tilhl~ (Silded & S~holtz_ 200-')_ 

Fi~ure~.18: A learner', Tel'rodll~ed Te'l'",,,e t" item ~.2(,,) , I"millg an 
in co]"J"e-c{ display (If data 

lJ£.L ''; _" oJ< 
,<' ',' 

o ,"I I~_ 
a \,. i +-

Figure 4, I LJ depicts ~nothcr leJ rner's effort i n rc,po n~e to item 4,2(a 1. 

Fi~ure~.19: A learner', TCl'rodllced HSI'"n,c t" ill'm 4.2(a) sh"\\ing an 
incomplete table 

• 
1" " -'~' I 

, 
" , , 

" " 
, , , I -"' ", ., f '~~' ~ ,', , , .,' 

In (h" ~~Jmple (he I ~J rner did no t gIve JPpmpriilte he~dll1gs \0 the tahle. nor \0 the 

columns, These error, curroburated the findings of a previous 'lUdy al the Bdh-lilc 

Penin,ula Te~nntk{1n in ", hie" n it w~, found t hm \el)' few learner~ hil d IJhellcd such 

colUmn, (Sadeck & Scholl /._ 20031. The dala displayed by The learner in Figure 4_ 1 LJ 

doc~ not make any s.:n", and th~ va hles me incorrect. Once agail\ the !eamer ",'ho,~ 

work i ~ reproduced in FIgure 4, 19 hild read off1l1C points incorrectl" 
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Table 4.5: Basic descriptive statistics for the performance scores of the 
combined sample of learners on Question 5 of Section B in the 2004 
Grade 9 eTA in Natural Science (~ = 1572) 

Question Question 
no. 

5 Explain the 
influence of 
the rainfall 
111 

2003 /2004 
on the bird 
population 
111 

particular, 
and on the 
whole 
ecosystem 
in general. 

Mean = ayerage score 
SD = standard deviation 
f = frequency of the score 

:\1ean ± SO Mean Possible 
score scores 

0/0 

1.73 ± 1.71 28% NIA 
0 
I 
2 
3 
4 
5 
6 

(0,0) = the percentage of the sample obtaining a particular score 

Acceptable F ('Yo) 

minimum 
score 

127 (8.0%) 
428 (27.3°;;,) 
259 (16.5%) 
255(162%) 

3 216(13.8'1'0) 
164(10.4%) 
91 (5.8%) 
32 (2.0%) 

Question 5 tested the learners' abilities to achieve Learning Outcome 1 (L01) 

(scientific investigations), Learning Outcome 2 (L02) (constructing science 

knowledge) and Learning Outcome 3 (L03) (science, society and the environment). 

The process skills tested were 'interpreting inforn1ation', 'communicating science 

infoffi1ation' and' inferring'. 

In this question, 32% of learners could at least interpret the three graphs, but they 

were unable to draw conclusions; and only 2% scored 6 out of 6. 

According to the rubric for CT A item 5 (Appendix 1), only 18% of learners could 

make a plausible link between two of the graphs. This finding is of concern since 

interpreting graphs and making inferences is very much part of the attainment of 

Learning Outcome 2 (L02: constructing scientific knowledge). 

4.3.10 Learners' performances on CT A Question 5 

In this particular question, learners were required to interpret inforn1ation by 

translating line graphs and a bar graph into text descriptions, and to describe the 

relationship between variables and the effect of one variable on the other. Graphs and 
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diagrams are abstract spatial representations (Hegarty, Carpenter & Just, 1991). 

However, graphs differ from diagrams because they illustrate relationships among 

variables, whereas diagrams describe processes and structures (Winn 1987: 165). 

This CT A exercise presented the learners with diagrammatic, graphic and pictorial 

illustrations combined with text. The learners faired better at interpreting the picture 

illustration representations with combined text, i.e. question 3, when compared to their 

performances in the diagrammatic representations (items 4.1 a, 4.1 b) and graphic 

representations (items 4.2b 1, 4.2b2, 4.2b3 and 5). However, in view of the small 

number of questions presented in the diagrammatic presentations and the larger range 

in the graphic and pictorial illustrations, the patterns of the overall scores pertaining to 

these items must be interpreted with caution. 

Also, a factor that may have influenced these results was that some learners answered 

none of the latter items, most likely because of a limited time constraint. However, it 

does seem that the graphs proved to be more complex representations for the learners 

- as many of them mentioned in the interviews - since their insights into the 

relationships between variables were tested in these types of questions in particular. 

When interviewed, learners said that they found the bar graphs to be the easiest to 

interpret, which corroborated other authors' views (White, 2003). 

4.4 A critique of the presentation of the test designer's format and presentation 
of the 25 items in the CT A 

Research sub-question No. 3(a) asked: 

"Did the in-depth interviews conducted with the selected teachers and learners 
reveal possible short-comings in the wording and composition of each one of the 
items I to 5 (e.g. in respect to clarity, length, layout, degree of abstraction, 
sequencing, weighting, appropriateness for RNCS 2002, ambiguity and 
diagrammatic representation)?" 

Research sub-question No. 3(b) asked: 

"Did the in-depth interviews produce triangulating evidence that clearly _ 
illuminated, explained, corroborated or amplified the empirical findings 

resented as answers to the research sub- uestions 1 and 2?" 
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The answers to Research sub-question No.3(a) and 3(b) are presented and discussed as 

follows: 

4.4.1 Critique of CT A item 1.4 

This item tested skills in interpreting information, observing, comparing and decision 

making which refer to more middle level, complex cognitive competences (Green & 

Naidoo, 2006). 

The outcomes tested were LOI and L03. 

When interviewed on the appropriateness of the wording and composition of CT A 

item 1.4, Teacher A said: 

"The Cjllestion on holt" the father sholild lise their lIIonc, , -1 think it is a lot to ask 
ora child as to hml' theirfather shollld he blldgeting and reali" it is \'1'11 diffiClIlt 
to gil'e anything other than 5 marks becallse it is their opinion ll'hich, hr 
definition, can't he wrong, 1 think it lI'as \'1'11 open-ended and not enollgh 
gllidance as to 1I1wt exactl,' the stlldent sholild do", 

This question (item 1.4) prompted learners to think deeply about a situation and 

encouraged decision making with regard to a situation, It reflected what had been 

specified in the curriculum: 

Teachers are encouraged to view the remaining 30% of the time as available for 
extending the core and for curriculum development around contexts which are 
significant to learners and the local community, These may be economic, 
environmentaL social or health contexts, 
(DoE 2002c:7), 

I agree to some extent with the teacher's comment that it was an open-ended 

question, but I believe that it encouraged many learners to demonstrate their 

attainment of outcomes in issues which had relevance to their lives, as mentioned in 

the Natural Science policy document (DoE, 2002c:7). Therefore it could not be 

regarded as an unfair question in the light of the policies of the new revised 

curriculum. However, the teacher's response implies that these open-ended 

contextually designed questions are not very explicit and they also require learners to 

read, absorb and respond. Studies elsewhere have also shown that learners seem to 

struggle with these types of contextually designed questions (Bansilal, 2008; Boaler, 

2003; Cooper & Dunne, 1998). 
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4.4.2 Critique of CT A item 3.1 

When interviewed on the accuracy and relevance of the wording and composition of 

CTA item 3.1, Teacher B said: 

"Item 3,1 should hm'e heen hroken down into suh-questions, It \1 'as for 8 marks 
and ther do hreak it dOlI'/1 to some extellt, Your top students are fine \\'ith it hut 
your slower students need to he asked things much more specifically. Perhaps 
wording the question ditrerentlv, like 'what is a wetland?' and. using the 
description ola wetland, givefour reasons, etc .. , At this lel'el it was too mgue, 
especiullvfor the slO\\'er students, The top ones \I'(JlIld prohuhlr he alright with it 
hut the slow ones missed the point completely", 

It seemed that this teacher believed that the question should have been made more 

explicit for the weaker learner who could then have had an opportunity to describe a 

wetland. Although the new curriculum recently acknowledged the need for learners to 

recall meaningful information when needed, it did not imply that learners should 

memorise material that has no meaning for them. A more advanced ability to test was 

'comprehension', which was presented in this question, where the learner had to 

explain in his or her own words the reasons for preserving the wetlands. In this way 

the learners' values were elicited in relation to the environment and sustainability -

which was very much emphasised in the recent new curriculum (DoE, 2003b). The 

problem did not necessarily lie in the phrasing of the question, but it was also possible 

that the learners did not know how to interpret the picture and translate it into words, 

or text given. One of the learners stated that: "It was like an English comprehension test ... nOl 

straightforward", 

During 2005 many environmental problems were discussed on television and 

presented as articles in the newspaper, and many learners should have been able to 

defend an argument for or against a particular situation. The manner in which the 

question had been asked encouraged the learners to think analytically, instead of 

answering a straightforward question, which was recommended by the teacher. On 

the contrary, it seemed that the learners who under-performed in the overall test, as 

well as those who spoke English as their second language, answered CT A item 3.1 

poorly. There was evidence that the weaker learners - and those using English as their 

second language - had problems interpreting the question (section 4.4.6). This was 

apparent in some of the transcripts (see section 4.3.6). These results extend 

Vygotsky's theory (1978) of social constructivism which viewed learning as a social 

interaction within a certain context, i.e. there is a strong link between society and the 
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individual learner. His learning theory extends to the belief that "all students ean 

learn" whieh runs counter to the belief that only an elite group of learners can 

undertake challenging tasks (Shepard, 2000: 7). This implies that assessment tasks 

like these should be designed to accommodate diverse groups of learners well, so as 

not to disadvantage them in anyway. However, the CT A - which was the form of 

communication in this instance - was written in English and so many learners who 

used English as their second language were seemingly disadvantaged. This stands in 

contradiction to the intended curriculum with regard to the CT A, which states that the 

" ... language used in the questions and in the texts should be simple enough to enable 

the learners to engage meaningfully in the activities, i.e. ensure understanding" (DoE, 

2002b: 10). There was evidence of weaker learners who were also discriminated 

against, since the CT A questions were not straightforward and explicit. 

4.4.3 Critique ofCTA item 3.2 

When interviewed on the appropriateness of the wording and composition of CT A 

item 3.2, Teacher B said: 

"1 thought that 3.2 ol"erlapped qllite a lot lIith 3.1. Chm .. .that there lI'as a hit ol 
amhiguity there, that 1 find II'hen as 1 was going throllgh them, 1 fOllnd, lI'e/I, 1 
hm'e alread)' gil'en some olthis in lin' prel'iolls (7/1S\\n' ", 

The ambiguity in this particular item had also been highlighted by a subsequent 

interview with a learner (see later Section 4.4.6, page 152). 

4.4.4 Critique of CT A Question 4 

When interviewed on the wording and composition of CT A item 4.1, Teacher C said: 

"These combustion equations were (Illite complex equations to do jor a Grade 9 
stllden!. That lI'ork comes ji'om the Grade 12 chemisflT section. The]' cOlild hm'e 
IIsed examples that the)' are morejamiliar \I'ith", 

"This \\'Ork should be made more clear in Grade 9 lrork scheme, This is Grade 
11 and 12 chemistr\' ", 

Although the examples given in the CT A were traditionally taught in the Grade 11 or 

Grade 12 syllabus, it was mainly the skill that was being tested. Recalling prior 

knowledge, based on the topic of combustion, it was necessary for learners to know 

what products were formed from the reactants. However, in this instance, an 

understanding of the particular skill in transforming diagrammatic representations of 

molecules into forn1Ulae was being tested, not necessarily the content of a section of 
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the Grade 12 syllabus. This was consistent with what was written in the Natural 

Science Policy document (DoE, 2002c:9), viz. " ... competence involves process skills 

such as transforming information from one form to another". It was also consistent 

with the draft framework for the development of the CT As (DOE, 2002c:9), viz. " 

... this is a type of assessment that emphasises the learners' ability to use or transfer 

their knowledge, understanding and skills and outcomes ... ". 

The teacher's response implies that at least some teachers are not satisfied or have not 

accepted this type of questioning, which is based on the transference of skills. The 

teachers' recommendation of familiar problems implies that the level of cognitive 

competence referred to by the question was too high; and that questions based on 

'recall' which were classified under a simple cognitive competence level were 

recommended instead. Teachers were finding it difficult to accept the new form of 

assessment. A possible mismatch between the intended curriculum and the perceived 

curriculum may have been apparent. 

As commented earlier (section 4.3.8), the technique of using imagery in the teaching 

of chemistry is a positive move to making the subject less abstract and facilitating the 

learning of chemical formulae. 

Teacher D said: 

"Ons het die natuur gedeelte oor gehalanseering van vergelvkings en formule 
haie goed hehandel. Dit het ons deur diejaar gedoen, en so die kinders is vertroll 
daarmee maar iJ skool hl'voorheeld waf dit nooit gedoen het nie, jy kan nie /1(ilI 

hinne tl1'ee, drie dae vir iJ kind in die GTA (AJ dit l'erdl'delik en nou verwag lIy 
moe! di! il1 GTA (B) ken nie ", 

We handled the section on balancing equations very well. We did this during the 
year but a school that did not do this section cannot be expected to know it and 
write on it in Section B after been taught only two or three days in class, 

This teacher seemed to think that some learners may have had insufficient preparation 

time in which to learn the particular skill of transforming molecular diagrams into 

formulae. This could possibly be a factor that contributed to some learners' poor 

performances in these particular items. 
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4.4.5 Critique of CT A Question 5 

When interviewed on the wording and composition of CT A item 5, Teacher A said: 

"There \rere three things that l/e!lll1d problematic. The one is hming it as a split 
qllestion \\'here you ha\'e to re(cr to three graphs and continuall\' going hack\\,(l/'ds 
and/orlmrc!I·. What tended to happen is the slOlrer kids onh' looked at graph C 
hecullse that \\'as on the page that the question \\'(/.1' on, The question \UIS quite 
clear that H!lI had to lise all three, The paper should hal'(' heen designed so that it 
\1'0.'1 on/acing pages. The second problem \ms in graph B, The lahel on the y-axis 
.I'm's 'total poison'. \rhereas the units oj' it are actllalll' in concentration. not 
total amount oj'poisol1: and also that it is contradicted as \\'ClI as \j'ith page 12 
\\'here it sal'S a/acton' 'pumps out a large constant'. und presumahh' the 
constant amount oj' poison is the total poiso/l. Again. that disac!nmtaged the 
c/{'l'er children \\170 \\'ere 110l1' \'eIT conti/sed as to \\1wt \\'US going on, Some oj' 
them realised that the units \j'ere concentration and there/ore ignored the \mrd 
'total', hut 1 think it's had planning in terms oj'the person setting it. This qllestion 
\\'(IS \\'(l)' too ahstract /ei/" the a\'erage student. Generalh' 0111' al'erage to hottoll1 
students \jTote close to nothing/or it, TInT \\'1.'I'e completelr Ol'era\\'ed hI' /7£l)'ing 
to take three difFerent graphs, pull all the in/ormation together and come up 
\jith something. Alostlr 1 \l'(Jli/d sO]' that the (juestion \\'(/.'1 exceptionalh' had/l' 
done. It \\'as a good question hw it \\'Ould /7£l)'e heen a good qllestion/or more like 
a Grade 11 or Grade 12 thinker rather than an a\'eragc Grade 9 ", 

There were obviously many suggested reasons for the learners' poor perfonnance in 

this particular question (Table 4.5) and the above comment from the teacher summed 

up several possible factors that may have influenced their achievement. According to 

this teacher, the question was a very complex one for an average Grade 9 learner to 

handle. It required the learner to work with three different graphs, but all of the 

graphs were not supplied on the same test page, so learners had to tum pages 

repeatedly to be able to explain the influence of low rainfall on the bird population. 

These comments were supported by Chandler and Sweller (1991) who also showed 

that the presentation of poorly arranged data caused learners to divide their attention 

among the various pieces of data. This created 'cognitive load' which, in tum, led to 

an inefficient processing of infonnation. Incorrect labelling of Graph B by the CT A 

test constructor also seemed to have confused some of the higher achieving learners 

who knew what the units for concentration were. Instead of "total poison" the phrase 

should have read "concentration of poison." Ferry, Hedberg and Harper (2002) 

stated that context played an important part in the interpretation of graphs and tables. 

They also believed that it was important that key tern1S in the text were understood 

and were clear to the learners. 

The tern1 'process skill' was originally intended "to refer to the learners' cognitive 

activity of creating meaning and structure from new infonnation and experiences" 

(DoE, 2002c: 13). If this were the case, then - according to the analysis recorded in 
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Table 4.5 - many learners in the current large scale study had not reached this 

particular stage of cognitive development. This level of cognitive competence, VIZ. 

complex cognitive competence - which is the middle level (Green & Naidoo, 2006) 

required the following skills: interpreting inforn1ation and communicating the science 

information. According to the teacher, this question disadvantaged the weaker and 

average learners, which meant that these questions were not suited for all learners. 

Consequently, they should have been given appropriate assessment tasks modified to 

suit their cognitive level, and they should not have been expected to tackle tasks that 

were beyond the thinking of an average Grade 9 learner. Perhaps the level of wording 

of this CT A question was more suitable for a Grade 11 or Grade 12 learner. 

4.4.6 The interviews with learners: additional results and findings 

In general, learners in the focused interview were eager to answer the questions and to 

highlight certain questions with which they had problems. Although only a few 

selected quotations will be given below, it was hoped that cognisance would be taken 

of the learners' comments by teachers, future CT A examiners and curriculum planners 

to develop new teaching strategies and improved questions in the CT A, and to place 

more emphasis on a description of model classroom lessons. In this section each 

interview question will be presented and integrated with its discussion and the 

relevant quotations of learners. 

Interview Question 1 

Do you think the questions were set in an unfair or fair way? Probing questions: Did you find 
specific questions difficult? Give me an example. Why? 

The majority of learners interviewed said that they found Question 2 (identifying 

variables) to be difficult, followed by Question 4 (chemistry), Question I (electricity). 

Question 3 (wetlands) and Question 5 (interpreting graphs). 

Some of the reasons that learners gave relating to the perceived unfairness of the test 

were: 

.. Yes it }l'as un/air because this English ... it was too difficult/or me ", 

(Xhosa learner) 

"Yes I think it was un/air because ... the questions were so hard/or me. I didn't 
understand", (Xhosa learner) 
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The above quotations were quotations from Xhosa-speaking learners. It seemed that 

language was a factor that resulted in at least some of the learners' poor performances. 

Learners who were interviewed reported that they found the table in Question 2 of the 

(T A confusing and said that they did not understand the question. Typical responses 

were: 

"j did /lot lInderstand this ... it made me con/ilsed··. (referring to the table). 
(English learner) 

"j don 't reall1' lInderstand mltmeters, clirrents and amps and rcading this taMe 
1fas a prohlem ". 

(English learner) 

It seemed that many learners were not taught the concept of "voltage", and it appeared 

likely that too much unnecessary infom1ation had been given in the table (Question 2). 

These responses strongly corroborated what teachers had said after being interviewed. 

Referring to (T A Question 3, some learners commented that they were not familiar 

with the style of questioning, and said that the items were ambiguous - which was also 

corroborated by a teacher (section 4.4,3, page 149). Three examples of responses 

were: 

"j don't think \1'e lI'ere exposed much to this npe oj'ciliestions ". 
(English learner) 

";Vot liS cd to the type oj'qllestion ". (English learner) 

"They 11'ere repeating these qllestions - hecallse e\'ely question \fe had to, 
like, look at the ansll'er he/ore and then til' to 1mrk ollt/i'om there ". 

(English Icarner) 

"Too much to read". (English lcamer) 

"jt 1\'as like an English comprehension test .. not straight/onmrd". 
(English learner) 

These comments supported Bansilal's (2008) findings which also recorded that 

learners had difficulty with eontextualized tasks and that they were disadvantaged. 

These tasks required more reading and were similar to literacy tasks, as indicated by 

one of the above learners, This skill of reading and interpretation referred to the 

complex cognitive competence level which was not based on simple tasks that 

required the learner merely to recall prior knowledge. The above comments also 

support Black's (1999) argument that an assessment instrument should be carefully 
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developed to avoid certain learners from being disadvantaged. His argument is an 

extension of Vygotsky's (1962) theory, cited in Black (1999), that viewed learning as 

a social interaction and that the nature of the discourse (the CTA) would have an 

influence on learning, viz. on the learners' performance in this instance. 

Referring to Question 4.1 of the CT A, some learners commented that they 

experienced problems with interpreting the diagrams of molecules given. Typical 

quotations were: 

"ffierdie reaksies was moeilik gewees ". (These reactions were difficult). 
(Afi'ikaans learner) 

"I thought they gm'e it to you in this way so you had to I1Tite it ill this war. 
(Referring to the diagrams). So 1 didn 'I know how 10 do it in this \\av". (Referring 
to the symbols given). (English learner) 

The learner thought that she had to represent the answer in the form given by the 

diagram instead of using a formula as the final answer. It also seemed that some 

learners did not always read through the questions properly, as one learner admitted 

"I don't think 1 read through the question ". (English learner) 

Some learners said they found difficulty in reading the points on the graphs in CT A 

item 4.2 and that these kinds of questions were different from what they have been 

exposed to. One learner said: 

"The graphs was OK and evervthing ... (pause) .. hut il wasjust ... uhl11 ... It 
looked quite eas}' hut then ... uhm .. .the whole question itsel(wasn 'I asked 
the \my \I'e would have wanled to. It was in like a high, difficult way to do 
if. So if waSI1 'f velY easv ". 

(English /eamer) 
"The way the teacher explained it and the way i( is ill here, it \msn '( 
exactlv the same ". (English learner) 

"I could not make out what 10 do ... how to lise the graphs .. .1 did not 
understand Ihe question ... it was hard". (English learner) 

It appeared that these learners were used to been tested on what they had been taught. 

They found it difficult to answer questions that had been put to them differently, or 

that they were not used to. Graphical interpretation is a skill classified under a middle 

complex cognitive competence levcl (Green & Naidoo, 2006). Once again, learners 

had a problem in transferring the necessary skills emphasized in the curriculum (DoE, 

2002a). In future, if they are given enough examples to practice by using different 

contexts, then perhaps they may develop the desired skill in interpreting graphs and be 
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able to transfer this very important skill in different contexts. The presentation of the 

points on the graphs by the CT A test constructor \vas confusing to some learners, as 

reflected in these learners' comments: 

"The ]j'm' ther murk it .. ,/ike here rOll 're not slire ilit 's on hlock or on the 
line ", (English leamer) 

"Ifollnd it difficlIlt to read the dots .. , it \ras not \ 'CIT clear ", 

(English learner) 

This reveals that some learners were disadvantaged by the design of the question. 

Interview Question 2 

Did you find the language used in the test difficult or not'? Probing question: Why'? 
(Would you have preferred the Natural Science CT A to han been written in Xhosa'!) 

Although only 52 learners were interviewed, about half of these learners learners 

recommended that the language used in the CT A could have been made more simple 

and clear. Several learners also pointed out that the CT A was incorrectly translated 

from English into Afrikaans. Although many of the learners who spoke English as 

their second language said that they found the language used in the CT A difficult to 

comprehend, most of them commented that they preferred to write it in English. 

The following quotations from learners seemed to sum up what some of them thought: 

"Some \\'OrdL,ther ask it weird Instead o/jllst it saying it more simple, thn' pllt 
these hig ]j'ord~ in there ", (Xhosa learner) 

"The language \\'(/s too high (meaning difficlIlt) .. , it took liS long to read", 
(Xhosa leamer) 

"Ja, elit \\'(/s moeilik Hulle kan elit meer "straightjo/'\mrd "ge\Ta het ", 
(Aji'ikaol1s leamer) 

Yes, it was difficult. They could have asked the questions more straightforwardly. 

"Die taalgehruik \ras van die slegste, slegste gehalte ]jant dit ]j'os direk \'(7/7 

engels \'ertaal. 1111111' het dit l!'()ord \'ir l!'oord \'ertaal en nil' sin \'ir sin nil' ", 
(A/i"ikaans learner) 

The language used was the worst since it was directly translated from English, It 
was translated word by word instead of sentence by sentence, 

This is proof that the language used in the CT A, disadvantaged some learners. Thus, 

if a CT A needs to be translated, it can be argued that it should be checked thoroughly 

by a language translation expert before being printed. 
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Interview Question 3 

Referring specifically to CT A Question 2, this question is about using the investigation method. 
Many teachers complained that this question needed attention. 

(i) Do you know what a variable is? 
(ii) Explain to me in your own words what a variable is. 
(iii) Did you learn about variables in your class? 
(iv) When or where? 

Approximately three quarters of the interviewed learners could not explain what a 

variable is. Although many mentioned that they had learnt it in class, they could not 

explain what it described. This appears to account for the high percentage of learners 

who performed very poorly in eTA Question 2. It seemed that the learners were 

exposed to this type of question for the first time only when doing the CT A, as 

mentioned by two learners after being asked whether they had been taught in class 

about variables: "No, only in the CTA" and "We didn 'f learn about these things ". 

'Planning sCience investigations' had been identified 111 the Revised National 

Curriculum Statement (DoE, 2002c: 14) as one of the process skills considered 

essential for creating outcomes-based science tasks. Possibly, however, either it had 

been poorly taught in 2004 or it had been left out completely in Grade 9. Perhaps 

some teachers did have the motivation, drive, knowledge and enthusiasm to develop 

problems that would facilitate learning of variables but, for various reasons, not every 

teacher would have had these. There was evidence to suggest that teachers should 

have been given a guidance manual or textbook alongside the policy document with 

specific examples or references to study for tackling certain difficult concepts. 

Interview Question 4 

Referring to CT A Question 4.2 and Question 5, could you, or could you not, make sense of th( 
graphs? Probing question: Why'! 

Approximately three quarters of the learners reported that they had difficulty 

interpreting Question 4.2. Many of the reasons given were based on the presentation 

of this item and on the learners' insufficient practice. The majority of learners said 

they found the bar graphs in Question 5 easier to interpret. 

supporting this conclusion were: 

Typical responses 
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"I think \1'£' didn'l understand il hecause there '.'I too much things on one 
page (English learner) 

"Straight line graphs .. YOIi can't read il propelA. Bor graphs are easy 10 

rea(/". (English learner) 

"We dic!n 't do a 101 ofslraight line graphs. It \\'(/.1' mosth'jllst har graphs 
and pie charls ". (English learner) 

"I do nol kno\\' this graphs (pointing to line graph) ... il is too dillicull". 
n770sa learner) 

157 

In his study on teachers' proeess skills, White (2003) stated that the pictorial 

presentations in the bar- and pie- graphs were quiekly and easily interpreted. 

However, the line graphs were more abstract and therefore might have required a 

deeper understanding of how the numbers on the axis relate to each other and to the 

line on the graph in order to answer questions. In the present study, it also appeared 

that a few learners had difficulty in reading the points from the straight line graph 

because it had decimal numbers. This was one leamer's response: 

"Omdat hierdie een is met 0.2 of 0.3 ge\\'erk en hierdie is nel ronde gela1!e ... In' 
die kolom grafiek". 
Because this one uses 0.2 or 0.3 (referring to the line graph) and these are just 
rounded numbers ... from the bar graph (referring to the bar). (Aji'ikaans learner) 

She also mentioned that rounded numbers were easier to work with, as used in the bar 

graph, instead of decimals which were used in straight line graphs. Other responses 

were: 

"Because it \1'0.1' a line graph, and l'm nol quite good in Ihe line graphs, because 
mosl olthe time )j'e did Ihe bar graphs. So it is a ne\\' thingfor me in high school". 

(English learner) 

"Because lI'e lI'eren 'I exposed 10 such kind olgraphs". (English learner) 

"There \rere 100 many graphs ... Ihe\' con(zlsed me ". (English learner) 

Learners cannot be expected to perform certain tasks if they have had insufficient 

practice with them. These responses from learners corroborated prior research on 

graphical presentation and the degree of correct interpretation of certain types of 

graphs, as discussed earlier in Section 4.3.9. When learners interpret graphs (Ferry, 

Hedberg & Harper, 2002) they often have to re-sort values in their heads and this 

created cognitive load which inevitably led to errors, and therefore time was required 

for learners to do this activity. It seemed that learners lacked certain skills associated 

to graphical interpretation. The learners' responses imply that not enough time was 

available for them to read through the question properly and that they had not enough 
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practice on straight line graphs. This skill of graphical interpretation refers to the 

complex cognitive competence level at which learners have to relate two or more 

concepts (Green & Naidoo, 2006). However, it is difficult to link these factors with 

any theory. It can only be noted that there was insufficient time for them to complete 

test and they were not well prepared for the test. This was also revealed in the 

interviews with the teachers. However, whether or not this time factor is crucial for 

learning and fair assessment eould be questioned. 

A quarter of the learners mentioned the time alloeated for the CT A test as a mitigating 

factor, which might explain why many learners did not attempt to answer Question 5. 

One learner said: 

"The graph dues nut usual!v tel! you a lot ahout H'hat is going on. We hal'e to 
make out what we see Fom it. It takes a long time for you to grasp it as \j'el!, 
hecause you must think of what you see ... and everybudl' sees it/i'om a different 
perspective. So this stu/ftakes a lot of time in the exam, and time was verI' little in 
the exam, and nut el'errhodvfinished the paper ". 

"1 had tu read the question and then look at the graphs. 
time ... not use to so many graphs/i)r one question ". 

Interview Question 5 

Referring to item 4.1(a):-

(English learner) 
We needed more 
(English learner) 

(i) What do you understand about these diagrams? What are they showing you? 
(ii) Did the key in item 4.1 (a) help you find the formula? 

Probing question: Was it useful? 

Although many of the learners could not answer items 4.1 (b) and 4.1 (c) eorrectly. 

about three quarter of the interviewed learners were able to describe the diagrams in 

4.1(a), and most of the learners said they found the key helpful. This is how two 

learners described the presentation of the question: 

"I enjoyed this question. They shrHv pictures of the way atoms are honded. Yes I 
suppose it did (referring to the key as being helpful). It told us which unes are 
which and. looking at an atom that is honded in a certain \1'av with certain other 
atoms. We can there/ore guess the jiJrmula, and sometimes it wil! he a fiJl"Inula 
that we know and he able to knoll' exactlv what the chemical reaction is ". 

(English learner) 

"It '.I' like a tvpical picture story using chemicals. This is perfect. The teacher 
writes it on the hoard and you don't actual!v have that perfect picture. You just 
see how they calculate it, but with the picture you can actual!v see ... it's more 
interesting ". 

(English learner) 
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It seems that the diagrams were particularly helpful to at least some of the learners in 

that they made the CT A question less abstract by making it more visual and 

interesting, 

These learners were not always clear when describing the diagrams, One learner 

seemed to be confused between products and reactants: 

"1lere the\' gil'e us the kc\, \\'hich makes it easier, YOli c()/nhine the 
pruducts together and then H}/I come Ollt \\'ith the reactants ", 

(English 1('(//'I7er) 

One unusual learner incorrectly described atoms as 'antonyms':-

"[;17111 .. , that some are antonyms and that sOll1e are oxygen and hrdrogen, 
The\' shOll'ing yuu different things:) ", (English learner) 

Interview Question 6 

Are the types of questions asked in the CT As different from what you are used to getting in class'? 
Probing questions: In what way'? Did you get these kinds of questions in your c1asswork'? 

About three quarter of the learners reported that the questions 111 the CT A were 

different from those with which they were familiar in the classroom, Four ma111 

differences mentioned were: the new style of questioning adopted in the CT A (based 

on real life situations); the novcllanguage format used in the CTA (too long winded); 

its vagueness (which made it difficult to understand); and the fact that certain 

questions in the CTA also involved more problem solving skills, Typical responses 

were: 

"The\' are difkrenf. It'hen rou get a class test it '.I' more specijic, bllt \l'ith this eTA 
it \\'(IS a bit mgue ". (English learner) 

"1n a \l'al' they are kind oj'different. They set alit differenth', difkrent \rordil1g, so 
it becomes a bit trich \\'hen you get to a question" (English learner) 

"Yes, its more admnced 1 think. It makes Hm think 1I10re (fnd ... uhm ... 1 think its 
good though. We were expecting it to be more difticult ". (English learner) 

"Yes. 111 the \l'a)' the questions were asked .. .they are different. Like .. , they asked 
in 1I10re complex \l'a)'s ". (English learner) 

"A little bit different but they still understandable. QuestiollS in class are a little 
bit more straightjonmrd. The CTA \ms a hit conji/sing b) the \lD)' the\' phrased 
It (English learner) 

"In class Afiss ... they will ask '\'ou things lI10re ... like straightjclnmrd ... \\'hat rOll 
done and CTA, it ',\' like more pmblell1 soh'ing ". (English learner) 
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"Its hased on a stol)'",hut this makes it difficult to understand hecause too much 

reading. " (English learner) 

"Yes ... \1·hen a teacher \1Tites/or you in class he/she makes the l1'ord~/or rOll to he 
easy and professionals don't think ahout .roll ... they just m'ite \1-Jwt they 
understand ". (Xhosa learner) 

160 

These findings support those of Boaler (2003), who believed that standardized testing 

discriminated largely against certain learners at low SES schools and against thosc 

learners who never spoke the language of the test. These responses of learners can be 

explained in the light of Vygotsky's (1978) theory of social constructivism, that social 

influences cannot be separated from the individual learner. Hence, Black's (1999) 

view of assessment is propelled by this theory - that believes that assessment tasks 

should be carefully designed to prevent any form of bias, Also, this type of 

contextualized task raises issues of concern regarding social influences and language. 

as this study and past studies have revealed (Boaler, 2003; Bansilal, 2008). 

There were a few child's who disagreed with the above learners' responses. This is 

what two other learners said: 

"No it isn't ve,y different. Just the variahles section ". (English learner) 

"A little hit different. In class work you did not sec the drawing (referring to 
question 4.1). You just learn abollt oxygen and nitrogen ". 

(English learner) 

These learners viewed the style and format of the eTA as not totally different, but 

different with regard to certain questions only. 

Some learners commented that the test had questions based on real life situations. A 

typical response was: 

"They do trv to relate to the real world. Thev give examples in 4.1 ... 11a11S and 
Sally also set (Question 4.1). Whereas in science we get 1710re a divorced view oj 
things so you'd say methane is a gas ... l/iJUnd it quite irritating because they 
were interfering ". (English learner) 

"Its hased on astor), ... hut this makes it difficult to understand hecause too much 
reading ". (English learner) 

It seemed that this learner preferred to be questioned in a purely scientific manner. 

without any reference or relevance to a real life situation. 
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Overall the responses from these learners generally appeared to imply that the CTA 

had a different, sometimes unfamiliar, style of testing compared to a traditional class 

test. Perhaps more of these questions should be given to learners during normal 

classroom lessons so that they ean get used to them. However, to benefit the leamer, 

perhaps they should be incorporated regularly during the year, and not be presented as 

a once-off separate section altogether. 

4.4.7 The interviews with teachers: additional results and findings 

Five teachers were asked these two open-ended questions: 

• How did you lind the CT As of last year? 
(referring to the Section A booklet) 

• Do you think they should continue or be discontinued? 

The varIOUS responses that emerged from the interviews with teachers could be 

categorised as: (i) pedagogieal problems identified; (ii) problems pertaining to the 

CTA question paper itself, and (iii) recommendations for future Natural Scienee 

CT As. Eaeh category will be presented with a discussion, including the re\cvant 

quotations of teachers. 

(i) Pedagogical problems identified 

All of the interviewed teachers identified time as a factor that hindered their ability to 

do justice to the CTA. Sufficient time on tasks was one of the factors that were 

associated with higher achievement in learners (Reeves, 2005). It seemed that there 

was not enough time for CT A consolidation since teachers had to do other 

administrative work. Despite the recommendations suggested by Siebbrger (2004), in 

1998, the workload of teachers has not decreased. This was summed up by some 

teachers: 

"The timing ol the eTA exam \I'as a major prohlem for liS hecause \I'e IHTe 

administering the exam, preparing question papers/or the other grades as \I 'ell ". 

"There \I'as not enough time to go hack to students to ShOll them ll'here thel' hm'e 
gone IITong. This is a prohlem oldoing it at the end a/the ,l'ear in a I1Ish/ciSlliol1 
1I11ereas i/II'e do it earlier then we can do the consolidation ", 

It also seemed that the estimated time predicted for \carners to have been taught CT A 

Section A in 2004 was shorter than anticipated. One of the teachers said: 
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''It takes lip a lot altime. We've had to cut back on other sections. 1t takes longer 
than 1\'e \I'ere told it \1'01I1d take ". 

16~ 

All of the teachers said they believed that the eTAs should be continued but that 

they should have been given sufficient time to teach the CT As thoroughly. Also 

emphasised was the need for the curriculum to be more specific in relation to 

sequencing content so that there is consistency in teaching and achievement levels 

required among schools. Typical responses were: 

"1 do think there's a place .Ie)}' them. 1 would like to see them continue .I' imp I\' 
becallse it gives something that is common to all schools, BlIt 1 think the proal 
reading should be a lot more carelidlv done and shollld, maybe, be looked at hv 
specialists so that we don't get things like total amount olpoison being ll'ntten in 
lInits ol concentration, so 1 think a little hit olspecialist input is needed There 
should also he more leeway for the teacher who knows what the kids h01'e been 
taught to mark them as we know we have taught them. You do need consistenc\', 
but ilyoll are going to askfiJi' that sort of consistency in your ansll'ers rou also 
have to have the same sort ol consistency in .)'0111' syllabus in terms ol detailing 
exactlv what must be taught. You can't have the syllahus open-ended but have 
your answers l'erv restricted", 

" 1 think they should continue, 1 like them a lot. The way the\, are put together is 
verv nice. The onlv thing is we need to get them in time. YOli don't do justice to 
something which took hours to put together ". 

"Ek dink as hulle dit anders deur voor die tyd .. miskien vir 'n mens leiding te gee 
oor die teme - as hulle vir ons 'n bietjie meer struktuur gee". (They could give 
us an idea of the theme to give us guidance - should give it to us in a more 
structured manner). 

"1 think the whole idea ala common taskfi)}' everyone is a good idea but they 
should be giving it to us at the beginning ol the year so that teachers can work 
with it during course of year. But the concern is that teachers will onlv work 
through this and not do anything else, But 1 think il they give us a syllabus and 
indicate to us the kind of content we need to he teaching students as well as 
giving us a sample, a eTA that everybody does. then we can throughout the year 
be doing that and also see the level and the kind olquestions that we can adapt to 
other sections of the work in a similarfashio/1. But doing the eTA at the end o(the 
year. 1 don't think it's a good idea, There was not enough time jc)r consolidation 
and there was not enough time to go back to students to sholl' them 'where they 
have gone wrong. This is the problem oldoing it at the end of year in a rush 
fashion, whereas ilwe do it earlier then we can do the consolidation; and 1fthey 
can explain difficult words, .. the meaning olthe words (from English into Xhosa) 
at the bottom of the page .. , it will be useliill". 

Although it can be argued that the CTAs were not necessarily content-based but 

included contextually-designed skill-based tasks, the responses of some of the 

teachers have implied that the content was the main focus. This is something to be 

concerned about, since the teachers did not seem to understand the design and 

intention of the CT A, whieh was the "ability to use or transfer their knowledge, 

understanding and skills into action ... " (DoE, 2002b:9). However this implication 
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supports Ogunniyi's (1999) argument which claims that it is difficult to set test items 

that separate process skills and content. 

Translations from English into Afrikaans were regarded as poorly done. A teacher 

from an Afrikaans speaking school said: 

"Die taal gebntik lI'LJS j'ir my haie sll'ak .... lIhm ... dis nie direk genoeg. dis nie die 
taalghruik ll'([t die kinders ge\\'oond is in j'raestelle nie ". 

The children were not used to the Afrikaans used: it \\'as "elY weakly translated. 

The manner in which the CT A questions were presented also seemed to pose a 

problem for learners. Typical responses from teachers were: 

"All the qllestions 11'ere all quite ll'ordr ". 

"roil hm'e to ref'er to three graphs and rOll continllalh' going backlmrds and 
jhnmrds. What tended to happen is the sloH'er kids onh' looked at graph C. 
hecallse that H'as on the page that the qllestion Ims 011. The paper sholild hm'e 
been designed so that it Ims on/acing pages ". 

"Qllestion 2 ll'as poorZv done. The internal resistance 0/ hatteries is matric Imrk. 
As jar as they \'e heen taught. mltage across a hatten' mllst ahral'S he constant. 
It lras a I'err. I'err poorlv put together question ". 

Some of the questions were regarded as being too vague and not specific enough. 

Responses that supported this view were: 

"I felt 3. J (referring to Question 3.1) should hm'e heen hroken d011'11 into suh­
questions. It 11'as/or 8 marh and they do break it d0\1'I1 to some extent hut again 
rOllr top students are fine with it but your sloll'er students need to he asked things 
milch more specificall\' ". 

It was also felt that certain abstract questions were not well suited for the average and 

slower Grade 9 leamer, as revealed by this teacher: 

"This qllestionl1'as IraJ' too abstract jar the aJ'erage student (referring to Question 
5). General/)' our average to bottom students ll'rote close to nothingfor it ". 

Although the first activity given in Section A was not tested in CT A Section B, it was 

based on Grade 11 work in which a certain formula was required to derive the 

weight. The teacher said: 

"I see the/irst actil'it)' is Grade J J l1'ork because the1' H'(//lt them to calculate the 
H'eight using the mass and the gra1'ity ". 

From an educational perspective, students cannot be given a problem without having 

been introduced to the concept. Even those Grade 9 teachers who were not familiar 

with the Grade 11 work themselves had difficulty understanding the questions, and 
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some needed to consult with senior teachers, as this teacher, who came from a well 

resourced school, said: 

"Its not easy. 1 don't think .. .!t sets a high standard lI'hich is good hut ... \j'e had to 
do a lot oj'preparation. We had to go to our science teacher to ask/c)r assistance 
as well ill some oj'the questions ". 

Therefore it is suggested that the CT A examination papers arrive at schools earlier in 

the year, to enable teachers to become aware of the skills and concepts required and 

necessary for Grade 9 learners before they enter the FET (Further Education and 

Training) phase. 

Studies have shown that prospective teachers are not necessarily familiar with certain 

process skills and that they need time and support to be able to grasp these themselves 

before teaching them to learners (Sadeck & Scholtz, 2003; White, 2003). 

The above teacher's response and the responses of others have implied the need to be 

given sufficient time to teach the skills that are necessary for answering Section B. 

This finding supported a suggestion made by an artiele in 2002 in which two schools 

trialled the CT A for the Human and Social Sciences Learning Area of C2005 (Wilmol 

2003). The artiele contained evidence which suggested that creative and systemic 

curriculum innovation, in this case the performance based tasks, required considerable 

time and effort which created pressure for busy teachers, even in resource-rich schools 

with small sizes. 

Certain questions were referred to as being ambiguous; for example item 2.6: 

"The word 'matter' is a velY amhiguous one. It could rather have been written as 
- What is the question that they arc trying to answer? But the 'matter' - most kids 
luok at matter as being physical matter rather than an abstract thing so thaT was a 
problem for some oj'them just understanding what they were talking about" 

"I thought that 3.2 overlapped quite a lot with 3.1...uhm ... that there was a bit oj' 
ambiguitv". 

Once again, the instrument, presented problems, which had a negative affect on the 

learners answering correctly. 
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(ii) Analysis of interview responses pertaining to the CT A question paper 
itself 

I have analyzed the learners' and teachers' combined responses during the interviews 

in relation to the ten criteria for evaluating the quality of an achievement test specified 

by Ebcl (1972:359-360), together with three additional criteria appearing in the RNCS 

(2002c:79):-

(a) Fairness ~ Several reasons suggested that the CTA test might have been partly 

"unfair". These were: the complexity in the language used - especially for the 

Xhosa-speaking learners; and the incorrect grammatical translation of the CT A 

into Afrikaans. The use of concepts that were not normally taught in Grade 9 

(e.g. mltage: resistance) might also have contributed to the unfairness of the 

test. Also contextualized questions disadvantaged many learners because they 

were not familiar with the style of questioning; too much reading created a 

problem for learners who used English as their second language and the 

weaker learners, which were revealed in the interviews. 

(b) Limited time was definitely a factor that could be attributed towards the CT A 

test being "unfair", since teachers said they were not given the opportunity to 

teach the pre-requisite Section A thoroughly enough, with no time for 

consolidation. This meant that formative assessment was done inadequately 

because learners received no feedback with regard to their performance on 

Section A. With regard to the 'speediness' of the CT A, the timc allocated for 

completion of the test might have been too short because 8% learners appeared 

to run out oftimc. 

(c) The CT A lacked objectivity to a certain extcnt since thc words used in ccrtain 

questions in the test were reported by several teachers and learners to be 

somewhat vague and were not specific enough for the average Grade 9 learner. 

There was also a trace of ambiguity in the wording of certain itcms. 

(d) During the intcrviews it became apparent from the responses that certain items 

in the test discriminated between learners of higher and lower achievement 
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and seemed to advantage the above average learner. Also they may have 

disadvantaged the learners who came from a non-English background. 

(e) Some responses obtained during the interviews conducted with particula:­

learners and a teacher made positive reference to the perceived 'relevance' 0 I' 

the CT A. Relevance is regarded as one of the key aspects of quality in a test. 

The criterion of "relevance" is not intended to guarantee high-quality items: 

only to increase the probability that the items included in the test will provide 

tasks appropriate to the purpose of the test (Ebel, 1972: 364). 

It seemed that the criterion of relevance had been met to a certain extent with 

regard to the Natural Science CTA. Tasks relating to certain questions in 

Section A of the CT A were issued to learners to do in order to bridge and 

allow them to attempt particular questions in Section B. However, whether or 

not it was done thoroughly should be further investigated. 

Certain process skills like: 'communicating sCience information,' 'recalling 

meaningful information', decision making', 'interpreting information', 

'inferring', 'planning science investigations (identifying variables)" 'raising 

questions about a situation', 'problem solving', 'applying knowledge', and 

'justifying an argument' are all skills that were identified as relevant through 

reaching consensus with experienced teachers and a subject advisor, as 

mentioned earlier in the previous chapter. 

References to "real life situations" emerged during the interviews with learner~ 

and teachers. The goal of the criterion of relevance suggested by Ebel 

(1972:364) was to provide an answer to the question, "Does an item like this 

belong in a test intended to serve this particular purpose in this particular set of 

circumstances?" This goal is not concerned with such things as item 

difficulty, possible ambiguity, grammatical flaws, semantic weaknesses or any 

other characteristics that might affect the discriminating power of the item but 

which do not affect its intent. If the intention of the CT A was to create an 

opportunity for learners to experience a variety of skills, knowledge, attitude~ 

and values (SKA V) as emphasized by the Western Cape Education 
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Department (DoE, 2002c:3) as requirements for the General Education and 

Training Certificate (GETC), then it has met these criteria. 

(f) Using the CTA test total scores of 1572 learners, the computed Cronbach 

alpha reliability coefficient of the CT A in the main study (Phase II) was found 

to be a = 0.91. This is a very acceptable value. 

(g) It seemed that the CT A had a fair degree of "efficiency" since provIsIOn was 

made for analytic and partial-credit scoring, not just all-or-none scoring in its 

use of student's time. 

(h) Since the CT A tested mainly process skills and Las, it can be said that the 

CT A was fairly balanced in that most of the categories mentioned in the 

RNCS were tested, as will be discussed later (Research sub-question no.4). 

(i) According to Ebel (1972), if a test item has a score below 30% then it is 

regarded as too hard, but if it has a score above 70% then it can be regarded as 

too easy. Of the 25 items tested, nine had a mean score below 30% but none of 

the items scored above 70%. For example, the following items could have been 

too difficult for a Grade 9 learner: item 2.1 had a mean score of 12% and 4.1(b) 

had a mean score of 25%. The test revealed that a few items seemed to be too 

difficult for the learners but the majority of items seemed to be satisfactory in 

terms of difficulty. However, the majority of learners interviewed seemed to 

have found the CT As different and of a higher standard to that of classroom 

work (which made it difficult to understand) (see page 158). According to the 

'Declaration of the framework for the assessment and promotion of learners in 

Grade 9 ... ' (Government Gazette No. 25699), the descriptor code for "partially 

achieved" is 35%-39% and 1-34% for "not achieved" (DoE 2003c:9). In this 

instance, the mean score for learners' overall performance was 38.3% which 

meant that the learners had an average rating of "partially achieved". 

(j) Although specificity was not used practically as a basis for judging the quality 

of the CT A test, it could be argued that the test did have a certain degree of 

specificity since it required learners to complete Section A before they could 
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attempt the test in Section B. It would seem unlikely that any novice who did 

not have any know ledge of the field covered by the test would be able to haw 

attained the acceptable level of achievement. 

(k) During the interviews it seemed that the criterion of "strengthening the 

capacity for school-based continuous assessment" stated in RNCS (DoE 

2002c:79), was not satisfactorily met due to limited time. Continuous 

assessment was described as that which covered all the aBE educational 

assessment. However it seemed that the assurances of supporting "the 

growth" of learners, supplying "feedback from learning and teaching" 

and providing "feedback from learning and teaching" (DoE, 2002c:78) did 

not occur because the teachers were not given sufficient time for proper 

teaching, learning and formative assessment, which were crucial. Man) 

interviewed teachers revealed that insufficient time had resulted in poor 

consolidation of work which meant that little or no fonnative assessment had 

taken place. 

(1) With regard to ensuring consistency in teacher judgements, this was 

reported to be partially achieved. The argument for it being partially achieved 

was based on the fact that standard assessment criteria were issued to all 

teachers to use. Contrary to this argument was the "mismatch between policy 

intention and policy practice" Sayed (2002:29); which was stated by one 

teacher: 

" ... ijyou are going to ask for that sort ojcol1sistenc), in your answers you 
a/so have to have the same sort ojconsistencv in your s,v//abus in terms oj 
detailing exactly what must be taught. You can 't have the sy//ahus open­
ended but have your answers ver" restricted". 

(m) One of the purposes of the CTA- to promote a common standard -

appeared to have been an unlikely achievement judging from the huge 

perfonnance gap between the lower SES schools and the higher SES schools 

(Figure 4.20). 

(n) Attempted efforts were made in Section A to ensure expanded opportunities 

for learners by assessing them on different tasks but whether these 

subsequently materialized has not been investigated during the interviews. 
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The above criteria, taken from Ebel (1972) and RNCS (DoE, 2002c), was not as 

specific as the Australian criteria (page 62). For example: the Australian criteria 

included "degree of ambiguity" and "emphasis on prior knowledge"- which 

were not clearly evident in Ebel and the RNCS. This needs to be addressed and 

be brought to the attention of all examiners, especially if prior knowledge has 

been taken for granted and not emphasized enough. The criteria of any 

standardized test (in the RNCS) should be clear so that forn1s of ambiguity, 

which can be a disadvantage to learners, as mentioned, can be avoided. 

4.5 Content of the CT A 

Research sub-question No.3c asked: 

"To what extent did the CT A cover process skills, Learning Outcomes and 
Assessment Standards?" 

To detern1ine to what extent the attainment of each Learning Outcome had been 

applied in the construction of the CT A questions, a group of qualified teachers 

reached consensus after matching each item with a Learning Outcome (see Appendix 

2). All three Learning Outcomes were covered by the various items. Of the 25 items, 

64% were identified as testing Learning Outcome 1 (Scientific Investigations); 92% 

tested Learning Outcome 2 (Constructing Scientific Knowledge) and 24% tested 

Learning Outcome 3 (Science, Society and the Environment). It was evident that each 

"Learning Outcome" had been tested. 

It was found that Learning Outcome 2 had been tested to a greater extent than the 

other two. A leamer's competence in L02 can be seen in the ability to collect 

information from various sources, and to organize and analyze the information. Each 

learner was building a framework of knowledge by using scientific concepts 

repeatedly in a widening range of situations. 

Building this competence involved process skills such as interpreting inforn1ation by 

interrogating pictures and diagrams, transforming information from one form to 

another (e.g. from text to a graph or vice versa), looking for patterns in data, or 

expressmg a relationship between two variables. It appeared from the results and 
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responses obtained from learners and teachers that many learners had difficulty in 

achieving the Assessment Standard of this particular Learning Outcome. By 

definition, the Assessment Standards describe the levels at which learners should 

demonstrate their achievement of the Learning Outcomes and the ways of 

demonstrating their achievement (DoE, 2003a). The other process skills identified in 

the CTA were: 'decision making', 'recalling meaningful information'. 

'communicating science inforn1ation', 'observing and comparing', 'planning science 

investigations' (describing and controlling variables), 'raising questions about a 

situation', 'problem solving', 'applying knowledge' and 'justifying an argument'. 11 

seems that a wide variety of process skills were tested in the CT A. 

The Assessment Standards that were identified according to the Learning Outcome~ 

were the following: 9.1.1 (Plans investigations); 9.1.2 (Conducts invcstigations and 

collects data); 9.1.3 (Evaluates data and communicates findings); 9.2.1 (Recall~ 

meaningful information); 9.2.3 (Interprets information); 9.2.4 (Applies knowledge): 

9.3.1 (Understands science as a human endeavour) and 9.3.2 (Understands the 

sustainable use of the earth's resources) (see Appendix 2). The Assessment Standard~ 

were numbered for convenient reference. The first digit signified the grade; the 

second digit signified the "learning outcome" and the third digit signified the 

individual Assessment Standard. Teachers were asked to use this system for their 

planning and recording since the WCED had adopted it for purposes of clarity and 

uniformity (WCED, 2005: 14). After reaching collegial consensus in classifying the 

Assessment Standards as mentioned earlier, I counted the number of times each 

Assessment Standard had appeared. 

Table 4.6 presents the Assessment Standards and the number of times the) 

appeared in the CT A examination paper. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Chapter 4 Results and Disclission 

Table 4.6: Assessment Standards and the 
frequency with which they appeared in the 
2004 Grade 9 CTA in Natural Science 
(Section B) 

Assessment Standard Number of times the AS 
(AS) appeared in the eTA 

examination 
9.1.1 3 

9.1.2 4-

9.1.3 7 

9.2.1 7 

9.2.3 17 

9.2.4 7 

9.3.1 I 

9.3.2 4 

171 

"Interpreting inforn1ation" (9.2.3) was an Assessment Standard that seemed to have 

occurred the most. It dealt with interpreting information by translating line graphs 

into text descriptions and vice versa; by extrapolating from patterns in tables and 

graphs to predict how one variable will change; and by identifying relationships 

between variables from tables and graphs of data (WCED 2005: 18). It seemed that all 

the Assessment Standards were applied in the CT A except for 9.2.2 (categorising 

information) which was not identified. The balance of process skills, Learning 

Outcomes and Assessment Standards 111 this CT A cannot be criticised since each 

category has been sufficiently covered. 

4.6 CT A performance scores and socio-economic background 

(High, medium and low socio-economic status schools and total performance CT A 

score.) 

Research sub-question No.4a asked: 

"When the 12 sampled schools were grouped into four bands according to 
SES (three highest SES, three second-highest SES, three third highest SES 
and three lowest SES), did the levels of the 12 CT A average scores 
(totalled out of 80) correspond uniquely with each of the four bands?" 

Table 4.7 presents the mean CT A scores for the different type of schools grouped 

together according to different socio-economic background and school fees. 
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Table 4.7: 

School 

BLUE 

RED 

PINK 

PLUM 

GRAPE 

APPLE 

BETA 

ALPHA 

GAMMA 

MARS 

VENUS 

NEPTUNE 

Presentation of the CT A achievements of the different types of schools 
according to their school fees and SES 

SES Annual school fee Mean score Number of 
(rands) (out of 80) learners (% of 

('Yo) grade level test("d) 
High RIO OOO-RI5 000 45.49 (56%) 51 (41%) 

High RIO 000-R15 000 56.34 (70%) 150 (96%) 

High RIO 000-R15 000 35.24 (44%) 178(93%) 

Medium R7 000-R9 000 39.99 (50%) 129 (65%) 

Medium R7 000-R9 000 36.39 (45%) 96(84%) 

Medium R7 000-R9 000 41.10 (51%) 230 (82%) 

Nomla1 R4 000-R6 000 30.31 (41%) 101 (73%) 

Nomlal R4 000-R6 000 31.58 (40%) 72 (82%) 

Normal R4 000-R6 000 33.64 (43%,) I 52(67'Yo) 

Low RO-RIOOO 9.26 (11%) 100 (80%) 

Low RO-RIOOO 15.76 (20%,) 122 (65'%) 

Low RO-RIOOO 9.97 (13%) 240 (92%) 

The pertinent schools were ranked in status according to their annual school fees 

From the above results (Table 4.7), it is interesting to see that the schools from similar 

socio-economic backgrounds produced more or less similar CTA mean scores. 

However, the results also showed that school PINK in the highest SES bracket 

unexpectedly attained a lower CT A mean score than three schools with a lower SES 

bracket (i.e. 2nd level medium SES). Possibly this could be due to many factors other 

than the SES of the particular school. After interviewing the relevant Grade 9 class 

teacher at school PINK, this is what she said: "Its not easy, I don't think ... lt sets a high 

standard which is good hut ... we had to do a lot olpreparatiol1. We had to go to our science teacher tu 

askj(Jr assistance as well in some olthe questions ". It became apparent that she had very little 

knowledge about the content of certain Grade 9 CT A science tasks herself and she 

required assistance which, she thought, took up a lot of her time. These could be 

regarded as local classroom level factors which may have influenced the learners' 

performance, over and above that of the SES of the school. Teachers' proficiency and 

content knowledge have been identified as factors that have an effect on learners' 

'success (Laugksch et aI., 2005). 
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With the ex"epli(lTI of one ,ch(l('l, duc to other fuctOt> beside, Sb'S, the mean C I'A 

,cme.' () r the ["m di [lercnl groups of ,chool" arrangcd according to their S 1<.5 b~nd." 

decreased [i-um (h(' h igh~,1 SES >chool, to tlw [ow~.,t SES >eh(}()k 

111 lhe light of thc learn ing theory 0 f socia l con ,trudi "ism w hi ch ex(~nd, it themy tu 

an a,ses,nwnt (hat ,hould be f~ir to al l l e~mer.< me.'pecti,·e of (heir suclal st~(u, 

(Black, 1999), it ,eenlS thm Ilk nraJe 9 N~lural SCIence CT A. has r.;-luled this cl~im, 

Although Ihi, study h~.' nol only !,lCu,ed on lhe lower achkving "hool" cnough 

e.-idence of 1'",1 research has ,hu"n that ,chool, of low SES are reported to be 

di,~dvant~~ed again,l lhe,c n~liunal a"c>sment ta,ks (13o~ler. 2{){)3). Although lhe 

CTA." sligh1l y different in that il pro' ide' le~mers and lea"h~r' the \1ppurlunily 10 

learn the apprupri~1e 'kill> to be te,ted in Section H, by providing learners and 

leacher> Section A, it cannol be regarded as ~n CXteplJOn in ternl, of an equ~1 

opportunity ror all leamers to a"hieve a COmmon ,landard as cxprc"ed in (he RNCS 

(2002c). The SOCIal contn( ofth~ school reveal , in thi, study that the soeio-economic 

S(,tnls uf the va rious >chool,. whi ch were gf()uped together based un school lees (Wilh 

(he e~ceplion of one), .,cored simi lar re,ul ls according to the cla%ifted group. llence 

The oycrall a"hievemen t Ie,el oflh" sehool, w~, vcry much depended on the SI,$ of 

the .<c'h(}()l 

R('>earch ,ub-que,tion l\oAb asked: 

"Were there sil!niticant ditrer~nc~~ hem,'en The men" lotal CTA . rien~e 
~c"re, "fthe f"ur h'lnd. of I ~ ~d",uls I!rolltJed OIccurdilll! to th~ir SES"!"' 

A graphlcal presenlation of lhe four lotal nlean scores of the,c goycmmem ",hool,. 

grouped in three , according t() (hcir SFS, i, ,h",,,n in Fig ur~ 4.20. 

figurc 4.20 display , ~ dear piC'lur~ ()f lhe ()"erall dirJ"",n"e.' in pcrJunnances of 

band, of kamer., Ii-om dirJl"T~nt SES backgrounds, Thc nceptionally high F-rmio 

,h",,,, that there Wa, a highly sigui ticant dilTercnce in performance ';Cores between 

school, with different SES levels. The mean eTA lotal score uflcamcrs [i-um the low 

SES le"eI (12°1,,) wa, well bdow lhe m('an 'cor(' obwined by thc high Sb:S le,eI 

)c"rncr, (43'~'o). Thi> was a disturbing oulpul in temlS uf "promoting a common 

,tanJard setting"', emphaslsed a, on~ of (he pUI"JX"'('S of the CTA (DDE, 2002c: 79). It 

seeIn('d Ih"t tk pcrJonn<lnce gal' was n()t wide between the high SES lewl leamer., 
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and tm, medium SES level learne", hlLt it ,eemed thm urgent intervention Ill~asures 

\\'~re needed for learne" from the low SES level to reach a r~asonabk 'tandard of 

attainmenL 

Figur~ 4.20: .-\ j!.ra j}h iral j}resentalioll of t h~ eTA 10lal meall scure, of Grudc 'J 
I~anl<"rs group~d accordiug to Ih ~ir schoor, S[S . 

• 

,. 

""' .n 

f -('.1 t . .19; 1,<D.O I •• 

Figurc 4.20 di'piays a dcar picture of the o"erall difference, in pcrfornlarlCe, of 

hantb of learner, Irolll differcill SES backgrounds. TIle exceptionally high F-ratio 

,hows that there was a highly significant differcnce in pcrfonnance 'lcores betwe~n 

,chools with ditlerent SES level,. llw mean efA total 'lcor~ of learncrs Irom the low 

SbS lewl (12%) was wdl helow the mean score obtained by tn., high SbS level 

karners (43%.). Thi, wus a disturhing output in term, or "promoting a common 

'tan<iard selting'·. ernpha"sed as Om' of lhG pllrposes of the CT A (DoE. 2002,, ' 79). It 

,cemcd (hut the pcrlonnance gap was not wide betwcen the high SES level learner, 

and the medilLm SES level learners. hut it wcmed thut urgent intervention lnea'U"'S 

were needed lilr learner, Irom the low SES levcl to reach a rL'asonahle standard or 

allammenl. 

Other ,tudies on ,chool effectiveness have shown Ihal horllC backgrollnd. socia· 

economic SOltiS (SES) or cia" can ha\'e a lar~e efrect on learners' academic 

perfomlance (I.ulLgbl'h ~I aI., 2(05) The turrent res ults weill to huvc com"'",at"d 

tht finding, of Ritldc1 antll\yagum (llIlIl) in which high student achicvClllCnl in 
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Zimbabw~ al,o ~OlTe l aleJ with the type or ,chool mtendcd. They also rOllnd that 

variatio~, io ,Iudem a~hie\'enwnl were dlle to the schools· 1:1ilure to conlrol lhe 

selectio~s of ,tuJems on Ih~ ba,is or prwr academic achicvcment, Thc Icarners· prior 

achiewrn" nls w~re T1(ll asked 10f. hlll their SES was infcrrcd from the school Iccs. 

Cn](,rlullalCly no pi ivate schools wrote thc lTA,. I tad thcy dOlle so. lhe ~urrellily 

reported lindillgs could ha"~ becn eyeo more inlcrc,tingl 

Th~ fiodillgs ill thc cuncllt ,Iudy al'" ~Orre'l)(mJeJ to lhose ill Rowall (1999) , ciled in 

Porler ond Smilh,oo (200 1 ~3). Tky !"Ulld that lor many schools in their sample, 

·'prior achi"vcmenl amI SES ae~Olmtcd lor as much as eighl" pcr~ent oflhe v~rimlCc 

in IOC,Ul a~hicyernem among cl ~ssrooms"·, A llhough 1 did Ilot i ow,li gale othcr foetor< 

that mighl contribute to the low achievemcnt ill ,ch""I,. il wo' illkrestillg 10 nole lhat 

]{ idde I ond t\ y~gura ( 1991 ) al,o found th~l ,IUllellt,· perl"onmUl~cs in Zimb~bwe were 

higher io Olle ,chool whell there was ~ greatef avmlabilily of te~tboob alld when there 

w~, a brger propmtwn of trained tcachers and tca~heN who had taught at thaI school 

for longcr periods oftim~. 

AIl<.llher ractor identi lied in thc South A fri~an litcrature as onc comrihming 10 thc poor 

achievement in low SES (le\"el 4) schools has be CIl the difficu lt), ill attracting g(l(xl 

wachers to far ourlyiog orca, (I<oderneycr, ~()()(i). Thcse are innuence, lhat coulJ be 

io\'e,ligolcJ furth"r. I have a"umeJ thal the l1l~jori(y orl~ amer'l anelldmg the local 

,~h(X)" ill the Wcstem Cape werC therc mainly because of lheir parents· jinan~ial 

circumstances and that Ihe learners aneodillg ,ch""l, ill lewl 4 were from low soc,o­

ecollOmic hackgmunJ,. 

There appca" 1o k a Jelinile necd lor ~OllCCm lor Ihosc ,~hools ranked the lowest in 

achicycmellt linked to their low level of SES. The,e findings corl'~,pond with those 

of lllal (2()02) who found thot Cope To\>,'Tl ,Cleoce leamer, attending seho()ls [rom a 

lower SCS ,,~hicved 'igniflcantly below all the othcr school, ofhighcr SES. The fact 

thaI the leamer, did n(l1 ha\"c Fnglish as thcir h()me laoguage cou ld also be a foctor 

thol C()nlrihllleJ to the p(l(}r pcrl"onmmce or ,ome leame" m the 2()()4 ),jatural Scieoce 

CTA, 
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Allhough there was a dist inct pattern in the performances of the Total mean CTA 

scores of learners wh ich decre~sed from the highest level Sr:S schools to the lowest 

level SFS schools. Ihere were a fe w, a~epti ons 10 Ihi , paltern w,ith regard to cen"in 

ind i\' idUJ I test ite m,. 

Re,earch SlL h-ljues li oll \io .·k a,ked 

"Ilid the high level S[S schools pcrform hcllcr than thc lowcr level SES 
srhools on all 25 ilems in ,eclion B of Ihe 2004 eTA ~.\amin~lion in 
r\a(ur~1 Sci~nc~'!" 

compar~b l e 10 each mller on e1ghl o[ the indn'idlLal CT AlesI ilems. 

Fi~ure4.21 : A gr:lphical prrsenta(ion of the lower I~\'el S[ S , chools (N-Ie,el) 
outperforming thc highcr ICHI S[S ~rh""ls (H-lc\'d, \I-Icvel) 0 " 

il~m 2.3 

,. 
,. 

" 
" , 

" c , , 
" i 

! 
c • 

., .• 

. ,., 

.,., 
HIe.>< t-EO IU" "OO "Al 

Figure 4.2 I .s an ex~mpk or a di fferent kind of paTtern " f eTA pcrfOllTl~nce me~ns 

c"lllpared to the pallern depicled in Flgure 4.20 The declining graphical pattern 

prc"'nted III FigllfC 4.20 - where the grap h decreased liOIn the hi ghest SES to (he 

lc' we,t SES - w~s nDl llecessa ril y common. IT was nOI found [or it em, 1.1, 1.4. 2..1. 

2.4. 2,7.2 . ~. 3.2 and 4.2(a) blL l il did occur for it em, 1.1, 1.3,2,2, 2.5, 2.6_ 2,9, 3,1, 

3.3 . . 14. 4.I (a), 4,I(hl. 4. I(c). 4.2(b)l, 4.2(b)2, 4,2(b)3 and 5 (sec Appendix 7), WiTh 
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Chapter 4 Results and Discussion 177 

statistically significant p-values of less than 0.0 I. The p-value for item 2.1 was not 

signi ficant. 

It was concluded that SES level was a predictor of academic perforn1ance score on 

sixteen out of the 25 individual CT A items. It was interesting to note the nature of the 

items in terms of cognitive competence levels and whether there were any outstanding 

differences. The items that displayed a declining graph from high to low SES included 

only 6.4% of lower level simple cognitive competences, 44.4% middle level complex 

cognitive competences and 7.9% of higher level advanced cognitive competences (see 

Table 4.8). The other items that did not comply with the trend in the above graph, i.e. 

declining SES, included 7.9% of lower level simple cognitive competences, 27,0% of 

middle level complex cognitive competences and 6.4% of higher level advanced 

cognitive competences. Although the differences between the lower level simple 

cognitive competences and the higher level advanced cognitive competences between 

the different groups of the above items were very small, i.e. difference of 1.6% each, 

the differences between the middle level complex cognitive competences of the 

different groups of items were large, i.e. 17.5% in favour of the group of items that 

presented a graph which showed a decline in the SES of schools. This means that 

findings for the majority of items (17 items) showed that learners from lower SES 

schools generally struggled with their performances on most of the items in the CT A 

which involved skills classified mainly under middle complex cognitive competences. 

These were: communicating science information, decision making, interpreting 

information, planning science investigations which included identifying variables, 

evaluating data and the application of knowledge. It was not the aim of the present 

study to find the reasons why low SES underperformed in these skills and level of 

competences. However, past studies have also found that learners from low SES 

schools under-performed on contextualized tasks (Cooper & Dunne, 1998). 

Table 4.8 Levels of competences identified in Section B of the 2004 Natural 
Science eTA 

Decrease in graph from highest No pattern ofa decline in SES 
SES to lowest SES 

Lower leyel simple cognitiye 6.4% 7.9% 
competences 
Middle leyel complex cognitiye 44.4% 27,0% 

comgetences 
IIigher leyel advanced cognitive 8,0% 6.4% 
competences. 
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Chapter 4 Results and Discussion In 

4.7 CT A performance scores with regard to gender 

Research sub-question No.5a asked: 

"Was there a significant difference between the total achievement score totah 
of the 912 females and the 660 males on the 2004 Grade 9 Natural Science 
CTA?" 

Table 4.9 presents the mean scores of the learners according to gender. 

Table 4.9: 

Gender 

Female 

Male 

Learners' total performance on the CTA according to 
gender 

Mean score out of 80 (%) Number of lear 

33.1 (41.4%) 912 

27.0 (33.8%,) 660 

F = 47.7; P < 0.01 ** 

There was an astonishingly highly significant difference of 7.6% between the 

performances of males and females, with a very high F-ratio of 47.7, indicating that 

the females seemed to be far better at expressing themselves correctly, since the eTA 

questions were generally not very direct in nature and required learners to express 

themselves more. These explanations are supported by past studies by Perry and 

Fleisch (2006) who believed that girls had better communication skills than boys. 

These findings were somewhat contrary to the findings of Inal (2002) in his study of 

ten brief core practical task items which encouraged and measured various 

manipulative science process skills laid out in the Revised National Curriculum 

Statement (DoE, 2002c:20). He found that there were no significant difference 

between the total achievement scores of the males and females on his practical 

performance tasks. Could the difference in findings be attributed to the fact that a 

large part of the Natural Science eTA 2004 required learners to interpret 

contextualized texts that required a lot of reading to express them more clearly? This 

would have required more higher order skills like problem solving, drawing 

conclusions and decision making after reading a text, compared to the more technical. 

manipulative practical approach of Inal (2002) - which encouraged the practice of 

simpler and less sophisticated skills. This does not necessarily mean that the females 

were performing better than the males in higher competence level skills, but it seems 
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Chapter 4 Results and Discussion 179 

that females were better at comprehending and translating text. For example, in CT A 

Question 5 learners had to explain the link between the influence of the low rainfall on 

the bird population, as well as its influence on the whole ecosystem, which involved 

interpreting information and communicating science inforn1ation which are middle 

level cognitive competences. The different context in which the CT A was set 

presented questions which expected learners to be able to read the text, interpret the 

text and respond to questions that required a fair amount of comprehension skills. 

These types of questions created the gender bias, since it is believed that females have 

better communication skills (Elwood & Comber, 1996; Howie, 2001; Perry & Fleisch, 

2006). 

Research sub-question No.5b asked: 

"Were there significant differences between the achievement scores 
of the 912 females and the 660 males on each one of the 25 items of 
the Grade 9 Natural Science 2004 CT A?" 

Table 4.10 presents the mean scores on individual items of Grade 9 learners grouped 

according to gender. 
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Chapter 4 Results and Discussion 180 

Table 4.10: 

Item no. 

1.1 

1.2 

1.3 

1.4 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3.1 

3.2 

3.3 

3.4 

4.I(a) 

4.I(b) 

4.1 (c) 

4.2 (a) 

4.2 (b)1 

4.2 (b)2 

4.2 (b)3 

5 

* p<0.05 

Comparisons of the achievement scores of males and 
females on individual items (n=912) 

Female Male F - ratio p - value 
(n=912) (n=660) 

Mean (%) Mean (%) 
1.91 1.80 2.50 0.11 N.S. 

1.24 1.13 4.24 0.04* 

1.24 1.13 6.79 0.009** 

2.87 2.39 39.17 0.000** 

0.12 0.12 0.01 0.92 

0.31 0.23 12.33 0.001 ** 

o.n 0.76 0.34 0.56 N.S. 

0.54 0.52 1.08 0.30 N.S. 

0.16 0.10 9.57 0.002** 

0.43 0.25 25.56 0.000** 

0.97 0.83 6.41 0.012* 

1.21 0.93 20.97 0.000** 

1.21 0.87 56.36 0.000** 

3.75 2.92 39.17 0.000** 

1.84 1.73 2.98 0.084 N.S. 

1.60 1.26 35.79 0.000** 

2.83 2.36 32.16 0.000** 

2.12 1.79 21.63 0.000** 

1.14 0.82 15.03 0.000** 

0.43 0.33 8.36 0.04* 

1.68 1.45 9.11 0.003** 

1.16 1.00 13.20 0.000** 

1.06 0.86 19.56 0.000** 

0.46 0.37 12.51 0.000** 

2.05 1.29 80.34 0.000** 

** p<O.OI N.S. = no significant difference 

The results in Table 4.9 indicate that there were many highly significant differences in 

achievement between males and females. The females attained a significantly better 

mean score than the males on 20 of the 25 items. However, when an analysis of the 

difference in achievement scores between males and females was done according to 

the SES of the school, significant gender differences in favour of the boys appeared 

among only the highest level of SES schools (H-Ievel), except for item 2.6 which 
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Chapl"" 4 R('.I'u/i., and D;scu",;on I R I 

,hOWed " sigmficanl differene~ helw~en males and fem~les in lhe N - kl' d ,choob 

(sl'cond-Iow~'l SES)_ 1l ,cemed lhal lhe males and fem~ l cs Ii'om lh~ 10Wl'r SES 

'Chool, scorcd comp~mbly in each individua l ilem_ The males scored highcr in lhe 

highe'l SI' S b 'cl on ilcms 1.1. 2.1. 2,4, 2.7. ),2, 4_li") and .f .2(a) 

scored higher in thc II -le,-cI on itcms 13. 2,'1. ~nd ),4 See Figure 4,22, 

I hc fema lcs 

1l "mler"sting 10 no te Ih"t the high "II'S females scored hcl1cr on proCl'SS ,kills lik~ 

"d~ci,ion making"'. "drawing C'Ondusions" and 'ju,tify ing"n argumc nt'" wherca, high 

S[S males scorcd ocucr in construl,ting ~ cireuil umb'mm. identi fying variab les. 

"pplying knoWledgc (balancing chemical l'qualions) and translating a graph mto a 

l~b le_ These fi nding' (of lhe high SES) - on gcnder ditlcrcnccs ill pcrformancl' on 

parlicu lar queslion, - are very inte r~sti ng since facior>; I hat could h",'c in f1ucnccd Ihcir 

pnlormancl's. like, class siLc arJX:~rl'u 10 ha'e hau nO inf1uenee On the perfinmanl'e 

ditTc rences ~nd thus thc argumcnt th ~! km~ks ar~ ocnn Jll npl'e,sing thl'Tll>ehes m 

wri ting is very , trong in this study_ E"riie r re,earch aho rcvc~loo th"t boys tcndcd to 

outjX'r!orm girl s in thl' physics section of ,cil'nce W hkh mduul'u identifymg I'ariable, 

and intcrp reting" circuiT di agram (lknncl1. 2003: L~vinson, 1994)_ 

(h~ d~\'dopnl<;nt of ~ karnl'r h~s blTn daboratl-d 10 learning as a soc l~1 inleroc iion 

ami eXlendcd to the argumcnt of B I "cl (I '1'-)'1). w' ho be l icvcs Tilal any asscssnl<: nt t ~sl 

h"s to be fmr for ~ I l learn<ers. ,hort of bias 

Figure 4.22: ..... gnlphical p re~enta( ion of m'll ~ (n- 660) 'l nd female (n= 912) 
,eore. fo r item 2.9, group"d according to four lewl~ o/' S£S 

-~~---c_,_~--~~~,,~-- ,~ 

,"" 
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From the graph depicted in Figure 4.22. it seems that the rema les rrom the H-Ievcl 

'chools (highest SES) perfolllled bctter than the males on item 2.9. l.CJmcrs werc 

rcquircd to draw wnclusiom by ,tudying the CTA graph drawn and the given table. 

The skills ill\'olved were 'interpreting informJt;on· ~nd 'communicating science 

IIlfonnation', There wa' no ,ignificalll gCll(l~r di rrer~nce in the perrormance on ltern 

2,9IeJmc,"> fl'Om the "th~r SES ,chool', i.e M-le,d. K-lcvel and P-Ievel SES ",hook 

~lore example, are gi\en in Appendix 6, 

-4,8 CT .... performance ~co res with regard to home language grouping 

" Were there signilicant differences a mong the total 3chie' ·emen l scores 
" f the G rade 9 1'\,]lnl"<ll Science CTA het" een Xhosa -. Afrik'I'In~ - 'Ind 
English-spe,]king learnen?"' 

T~hl ~ 4.1 1 present, the (Owl me~n >cores ofGmde 9le~rners onthc );mllT~ 1 SCl~nc~ 

CT A when re- grouped a(OCording 10 home bnguage. 

T'lb l ~ -4.11: Learnen' (01,11 perf"rm'lnce SCO re, On Ihe e TA 
" hen grou ped acco rdi ng '0 home language 

I.anguage 'I,'an .cor<' Num ber of lcarners 
nut "f80 W.) 

ln~~'h .1/'.1 14.1. 1%) 101 < 

XII.", I :l(, t IW.) 2:\9 

Afrih.n, 25.7 (32.1 %) .1 I ~ 

F-":'4.~ P '" n.n l "* 

Sw(istic~lIy there was a highly significant difference between the Jchievement s.:ores 

of learners when grouped according to (heir hom~ lan!(uag~, T~blc';, I 0 r~conh thaI 

(he tes( discriminated against both AfrikaallS and Xhosa le"roers, A~cording 10 the 

descriptor codes (DoE. 2tX13a). on ly the h lglish learners ~ch;eved and the Xhosa and 

Af"kaans did not achieve. E~rlier in (his chapter (he poor level ofEngli,h proficiency 

~mong the Engllsh &o:cond bnguage participants was nOTed in their written responses 

to que'tion, Jnd in their b""c gramma(i~al and lan!(ua!(c L'TTor,. These findin gs 

corre'pond with those of Sadcck (1999) where le~rners ~ Iso experienced diftic"lty III 

cxpl~ining their ideas. TJble 4,(0 disdoses tha( the Afrikaans-speaking learners 
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undcr-perJimllcll by 1.'.0%, and The Xhosa-,peakcr, by 2g.I~·; , rcbl1 w to the Lngli,h-

,pcakcr, on the eTA I hc,e findings arc c\ idcncc that the de'ign of The eTA 

~ssc,\mcnt tasks_ "Inch re'ltmed rcadlng. could be comparcd to lileracy lilsks - <lS 

at'gllctl by Ballsilal (200g) - because the manner in which thc, Wl'r~ pre,~nled "'<lS 

hI gh ly cOlllcxnmliLcJ, This may ha\'c di,aJnntaged In<lIlY Engli,h ,Cc'olld l~nguage 

participants, Tllcsc "rc SOlllC of the English fi r't l<lngu<lge karncrs' l'cmarh that 

stlh,ta t)1 iale Thc /ind ings: 

"n",l' 00 n, '0 I'dat~ to II,~ I'~ul ~urlJ rloc)' x;,'< ""mples ill 4.1 .. l/am aod 
.<;':dly ~l<u wi IQue<lion 4.1), Il'I>tTeIJ' JI1 "iem'e we lie' mm~ ~ dim"",'" \ iew 0( 
'''ing.I so Y"U 'd sa)' ",Nhun~ i.< u gus I.lo"od il 'I~ile in'ilaljnl bemu"" Ihev 
",W inl,-Ud'i"l ,nd 'lis bo'ed "" a ,<I""' __ .hUl II,i.' ~",kes il dilti,"', W 
",,<1<'..,'/(11)(/ t..,WUSC ,"" much , '~ad,ng ". 

If lhe,c Engli<h f""1 l<lnguage le<lmers found thc text Jifficull, how would the other 

leamcr.; h~\'c ~opcd" Also, lh~ dircct and incorrect tran,lation from El1g ii,h lo 

Atj-ika~ns conluscd i\/i-ikaal1 s speakmg le~rners SOIllC cmicisms against lhe 

Trans lations wcrc gi\cn in the ~bo\'c mterview, by a te~chcr and leamcr, 

R~'e<lrch sllb-qucstionl\o.6b ilsked: 

··Were lhere ,j~niticllnt tljff~r~n~"' in 3"",lel1li~ achinement among 
Xhosa -, .,o.frika",,, _ lind En!!li!h - ~I)ellkin!! leunten On e,,~h one 
of the 25 indi'idual iter", of the Grllde 9 .~atlll'llt Science 200·r:'" 

Table- 4.12 pre,enl, thc mean performancc scorcs of the Grade 9 l~"rner' on 

intliviJuail lcl11s . !,'wuped ac~orJi ng 10 IWI))C la nguage, 

Thc finding, presclilcu m lable 4.12 i1l{hc<lt~ th<lt there werc highl, significalll gro up 

differcnccs betwccn Xhosa. Atrlhan, allJ Engli,h leame" on lh~ mean <corcs j(lr 23 

of lbc ~4 item,. 
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')'nhle -1.12: 

l'er" nil, 

u 

1.: 

U 

" ----" -, , 

2,6 

1~4 

Comparisoos of Ih,- achie, emenl 'con" of Gt'ad~ <j learner~ 

on indi,idual ile"", "ilh pnformancc! grouped according 
10 langllag~ 

["~ji,h 

~I'O"P 

~I,'.n ("" 0) 

=',16 
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OoJ 

r·". lu o 
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p.".lllt 

0,1)()f)"' 

OJIOW ' 

OJIO O" 

1.}6 1~0,~4 O.Il(IW' 
-f-->C-C--f--o",-~' " -,,-' 2.(,7 0.0' 

'). 17 O,IJ 

O,OOIY' 

0.15 11,1' 0,0' ~,~O 0,003" 

0,J5 0, 15 

0,71 o,=,o 000('" 

0, ' 1 OJIOW' 

o_ooW' 

2,7] I Al ~9,24 

='_='O 4 'PI 

1---c"T,,""",--t--1 "~ --_ .. 
\. ~ I 

(' ,~ 

u , 
0 ,16 

0,11 

(,+00 0_000" 

0_000" 

4, I (el H ,'I:5 "'~--1 0,000" 

1---:",,,"(",,--t-"'""--:---"',3,,--I--,",,",--:-I-,,,,,,,,,,,,--t-O_oo('" 
r- """,---,"",,--I--,",,,,--:-I---:,','.Tr" --t-",.,",w"C,' 4.1 (bl l 

4,: (b ll 
- -~ 

4,;' (hll 

"'1"' 0,01 

0,63 

0,5J 

u , 

0 ,35 147,,< 0_000'" 

0,16 <'(,,4' 0_000"' 

0 .4~ 14,,00 0_000 " 

A ti;w lWI~"orthy graphical presentallOns are pr~'Lnl"c! helow for sdccted items by 

way of illu,r ra rion. 
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Fi~un' -1.2.1: 'I ,'an p"~ror,,,an~~ I~,' d, of Co ntl~ 9 I~"rn~n "n CT.-\ ill'''' ., ... 
<Wrllands) ,,-hen grnnprd acc()~dingln bomr lan~u"g~ 

" 
" 
" 

• " • 
I ' . , " , 

" ~ 

~ " 
" 

· , 1 
" 

F- lol8.U, P <' U.OI" 

I ~5 

Figure -1,23 prc>cnts thc mean scores of learners for item _'.4 (VI'ctianlt'j. whcll the 

Afrikaans I"arn~r' p"rform~tl almo,t th~ same a, the Engilsh and learnt'rs, It ,,1,0 

,hows that the Xhosa It"am~rs tll1tler,pl'rfOrnl~d apprccillbly comparcd to the Engli,h· 

and Ali-ibans·spcaking icamcrs, 

Figure 4.2 -1; .\lean p,'rI'UI"mancc kwl~ "I' Gratl~ 'J kao-m'n "n CTA ill'm .1.3 
(Wdbnd'l ,,' h~n group~d "ccortiing 10 horne lallgu,,~r 

'" 

" 
" • • • • ; 

• , 
; , 
1 T 

" l 
:.' 

,., 
,~ , 

j ' - j :5') .j. P "" (1,(1] .. 

Fif'lJre -1 .24 ,hows lhat both Afrikaan' and Xhosa leamer, perJonncd poorly On il,'m 

3,3 (Wetlands), In thi s itcm. kamers had 10 (lccidc on three steps that shou ld bc takcn 
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In ~oh' e the ident ified problem. Again. le~m~rs had 10 e~pr~" lhem"dv~, clearly and 

il SC~IllS that many 1c~mel's who spoke Fng li sh a8 It.., ir fi rsl !angmg~ perforn.,d beller 

lhan k~rners who were All-i kaans- and Xhosa-speaki ng_ Allhough the CT A was 

translalcd into !\ fl'ika~ns. It.., Afrikaans-speaking learners uncier-pe,-jimned li ke the 

Xho,~ l e~m~rs_ Could il be be"au~e It.., CTA "as nOll"OITcl'lly tramlatcd. or are therc 

01 her reasons~ This could be im'c~ligal"d furlher if need k, 

Fj~ure 4.25: ,\1 e311 perform3nce If\'fl~ of G rad~ 9 learn~n 011 cr,\ i(~m 2.11 
(dectdcit."l "hn gr"up~tl arcHding to horne languag~ 

" 
" 
" , 
" , 

• , c, 
1 " 
1 " 
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Figure 4,25 shows that mos i of lhe Xhosa k arn,-"-s ("(luld not draw It.., slraight 1m" 

graph r~'luir"d li,r the electricily qucstion. 

Resc~l'ch sub-qucstion No.6c a, ked' 

"Wer~ Ih~rf signitlcant differences among Xh"'3- , Afrikaans- and 
English-speaking learnns on the 1"lal mean eTA SCHe when ",10-
grouped accHding to their SES'!" 

I was parm,ulariy interc,tcd to sec what clkc!. if any. the SES oftht s~hoolmight 

ha,'c on thc pCl'formance of ~_nglish second language panicipan k 

Tabk 4 ,jJ pl'esents the total mean scores on the (TA, of the Grade 9Iearn~r, when 

gr(Rlped ~ccOl'di ng to hoth langtlag~ ~nd SES_ 
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("wpla 4 Resul!., and Di.<cu,'-I'i()JI '" 
T a bl~ 4.13; Cnmpari,,,n, of I h lo (a l ac hienrnenl scores on Ih~ C r ,\ of Grade 

9 1e:lrners ,\h~n ~rollj}~d a~~ording 10 lallguag~ and SES 

~[S " \l •• n eTA """0 
._~fgo) . 

Lnglish " '14 4" 51> 
M 44< 39.9" , WI .'0 . .11 

C LI< 13 « 

"frik""n, , '" .".q~ 

C 91 776 

" " 35.1 1 
M , " 31AiJ 

1« II l2 

As might he exp<:ClecL English second language participant" at highel' S~.S ,ehools 

achieved signiricanlly highcr ,cores Ih~n tlws~ English second bngLlage p~ni~lpan(s 

"ho ancnd lower SES schools. Thes~ finding' corrohomte the finding' of Inal (2()()2j. 

"hcre English s~cond languag~ partIcipants at high ,dmol, ,itLl"(cd in privilegcd 

arc~" achiev~d 'ignifieamiy higher sco",s th"'1those ,,'ho an~ndcd ,ciw<:>ls situated in 

unde'1,ri\'ileged "ITa, (town,hip,). Th~ English ~c<:>nd language participant> from (he 

highcs( SES schools (llle~n 'C<:>re - 1,5.21) achieved slightly higher score' l'Omp"red to 

thc Engli>h liNt I~nguage p~niclpants from lowl' SES 'ehools - N level (i,e. nK:an 

sc<:>re ~ :10.:11). but (hey aehieved a signi!ic~Il1ly highel' sc<:>I'~ C<:>lllpar~d to ~.nglish 

fiNt language par11l-ip"'1(s from thc lowe,t SES school- L Ie"el (m~an score = 1:1.51 j 

It S<:CmS (hat English scc<:>nd l~llguage p~rticlpal1ts from high ,0<:io-cconOTnlc ,tatus 

,chools als<:> ~lwined hetter rn"~n ,,-ores (han English !irst language pa]'(icipaIlls ji\llll 

a I<:>wcr SES (N "'1d P kvdsj. orp~rticul~1' inter~st wa" th~ linding that the weakest 

lIndcr-perfonncr, Were th~ lc~rners in the Afribans low S~,S grollping. so thl'Y Were 

(he oneS who would I'~quire the lll<:>st remedial allemion. 

These re,ults a", par(icularly in(cresting ,ince they ~ppear t<:> sh<:>w a di"tinct 

relatim1,hlp between home langu~ge ~nd the SES kl'd of the school in thlS particular 

stlldy. However, (he,,~ r~sult, should be interpn:(cd ~alltiou'ly. ,U1<:C the nllmber <:>f 

~.llgli,h semnd languagc participants "a, not very many ~nd on ly <:>n~ <:>ther stlldy. in 

South Africa. was found that supponed these ",slll(s. ~nn(hdes,. Ihey ,uppor! 

cena i n aspect" ()[ l"(msider~(ion' 0 f (he thcory of soc ial cons(ruc(ivism by Vygotsky 

(197~ ) and Black', (1999) view oj' a"s~>sment in terms of the theor), - '-e. learning i, 

a wciai interaction. and that leamer, are affectcd by "ICi"1 innllences and conte"! in 
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,,'hkh learn ing occurs. '111is :;uggcst:; that the lc;uning CTmwnmcnl h~d a posilivc 

affl,,1 Ol1 Ic~mcr' irrespective ofwhcthcr 01' nO! English WaS their second bngu~gc 

Research ,uh-q "",tion \10 ,7 a asked 

" \Vere there ~ignitic~nt i1irrerellc~~ hel"e<'ll mal<', and f~111ak' on 
Ihe lolal achi<','emeI11 scur~' of (h~ GrOld~ 9 ~~Iur~l Science eTA 
200 .. when ~ub-grou])ed OIccoriling 10 language'!" 

rhc 8tatistical al1 alys is :;howcd that thel\: wcrc no sign iJicunt dilrercn ~e, on lhc lotal 

~chievcmCl1t scores hc l"'cen ma lcs and females I.hen ,uh-grouped according (0 

language, a, ,hown III Figure 4.26 

Figure ".26: Le~rn~r~' m~;\[1 10lal v~rfOnllallCe scures on Ih.' (T,\ 0((1 of 80 
wh<'n 'uh-grouped according (0 l angUOlg~ OIllil ~e llder 

• 
~, 

, , , , , 

l'-() ,5J. p-().5'! 

Researdl ,ub-q""s li on ~o.7b asked: 

"\Y~r~ Ih~r~ signitlcallt diff~ r~nc~~ bNWe-t'1l males anil f~mKle, ou 
eKch on~ of the 25 illili, iilu~l it~Uls of the G rKd<' 9 i\ alural Scielll'l' 
CT A 200~ "h<'n ,uh-gruuped accurdi I1g 10 lallguage'!~ 

I'he sla l isti ~a l anal}ws indica led thaI therc "'Cl\: no :; ignificant differcnces oclween 

the mules and ICmales when sub-grouped according 10 lheir ho me bl1guagc. Although 

itcm 2.') (electricity) did show a :; i gnifi,a l1t differcncc of p---D.OO6, lh is rcsult miglll be 
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regarded as spurious since one item out of 25 can be expected to be significant purely 

due to chance at the p=O.05 level of significance, as a general statistical principle. 

4.9 Summary of discussions: concluding overview 

From the analysis of 1572 learners' results it was found that the majority of learners 

failed to attain the pre-specified acceptable levels. Of the 25 science CT A items 

tested, acceptable levels of achievement were attained on only nine items. The most 

prominent items in which learners seemed not to have perfornled weIl were based on 

the process skiIls: 'identifying variables' and 'interpreting graphs'. 

After studying the scripts of learners, it became apparent that the possible aspects that 

may have impacted on the low perfonnances of learners were misconceptions, 

misinterpretations, lack of prior knowledge, language and comprehension skiIls and 

graphing skiIls. Many of the identified misconceptions seem to have originated from a 

lack of conceptual understanding of the symbolic representations of circuit diagrams. 

Some learners believed that drawing pictures of the apparatus used in an experiment 

(the ammeter, battery, wires etc.) could be represented as a circuit diagram - not 

realizing that each electrical part had a symbol representing it. A common 

misconception was representing one cell as a battery instead of two. These identified 

possible misconceptions have been reported in other research literature both nationally 

and internationally. 

Another misconception that emerged was that the belief by some learners that the 

formula of a substance can be changed. For example, many learners falsely believed 

the water molecule H 2 0, could be written as H.j ° 6 . According to the "law of 

definite proportions" this is not allowed, since each substance has its own standard 

formula that cannot be changed, as has been discussed earlier in the chapter (Question 

4). Although the skill of interpreting diagrams and converting them into fonnulae 

were tested in the CTA, but not the content and principles of chemistry, this 

misconception is worth taking note of for the teaching and learning of chemical 

formulae. 
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It was difficult to regard eertain incorrect answers as misconeeptions since some of 

the answers seemed to occur as a result of misinterpretation and some answers were 

the result of poor "prior knowledge". In particular, the learners who spoke English as 

their second language seemed to have had problems, since the questions were not 

straightforward and required a certain amount of interpretation, and the learners 

needed to express themselves clearly. 

The most prominent requirement that seemed to have had an impact on learners' 

inadequate performances was the skill of interpreting diagrams, text, tables and 

graphs. It seems that most learners had difficulty in interpreting and translating the 

line graphs into text but found the bar graphs easier to interpret. Reading off decimal 

numbers from the graph and converting the data into table form also appeared to be 

problematic for learners. Incorrect labelling and choice of graphical representation 

also seemed to have been common in the learners' responses. Closely related to this 

was the higher integrated skill of "identifYing variables", which many learners 

appeared not to have accomplished. This was reported in other studies as well 

Converting diagrams, and representing atoms into formulae were also performed 

inadequately by most learners. 

The lack of "prior knowledge", which has been identified as an Assessment Standard 

in L02, can also be seen as an aspect that contributed to the learners' under­

performance. This could be the result of "poor forn1ative assessment" since learners 

should have been familiar with certain concepts like 'identifying variables' and 

'balancing chemical formula', given the fact that they were supposed to have been 

taught in Section A, which did not necessarily occur in some classes because of 

limited time. The under-performances of learners could most likely be attributed to 

the "poor assessment" strategies used by teachers. These may need to be investigated 

further, since this cause for concern has not been analysed in this particular study. 

After the learners and teachers were interviewed, shortcomings were identified with 

regard to the wording and composition of each item; clarity; length; layout; degree of 

abstraction; ambiguity; appropriateness for RCNS and diagrammatic representation. 

Firstly, there was too little time for section A to have been taught thoroughly. Certain 

concepts like "voltage" and "current" seemed to be unfamiliar to some learners. Th~ 
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skill in translating the visual representation of formulae into symbols was reported to 

be very helpful but was criticised as Grade 12 work and not suitable for Grade 9. 

Although, it could be argued that the ski 11 was being tested, and not the content, it was 

difficult for teachers to separate the two. It also appeared that there was not enough 

time for some leamers to complete the CT A, since some of the questions required a 

lot of thinking and lcarners were not very familiar with the type of questioning. 

Ambiguity was identified as an aspect of certain questions in the CT A which could 

have possibly resulted in some confusion for the leamers. It was also stated that the 

language used was difficult for learners who spoke English as a second language. In 

some respects the manner in which the CT A was translated from English into 

Afrikaans was seriously defective. Most of the interviewed learners who spoke 

English as their second language said they preferred to have the CT A written in 

English instead of in their mother tongue, despite the fact that they experienced 

problems in interpretation. Furthermore, many of the interviewed learners felt that the 

questions given in the eTA were very different from what they had been exposed to in 

elass work in terms of the language format, its vagueness and the fact that more 

problem solving skills were required in the CT A. 

The science teachers said they felt that, in principle, the CT A as an educational idea 

should continue but that it should be given earlier in the year, and that preliminary 

proof-reading of items should be done by specialists to avoid certain errors. It was 

also revealed that there should be consistency in the syllabus if consistency was 

required in the learners' answers. This meant that teachers would need to be given 

more specific guidelines as to what is expected from them in future in terms of 

teaching and leaming. It also appeared from the interviews that the test discriminated 

against the below average leamer and against leamers with non-English backgrounds. 

The CT A covered all three Leaming Outcomes, Assessment Standards and certain 

process skills. It appeared that L02 has been tested to a greater extent than LO I and 

L03. L02 (constructing scientific knowledge) states that the learner will know and 

be able to interpret and apply scientific, technological and environmental knowlcdge 

if the lcamer is able to categorise information, recall information and interpret 

information (WCED, 2005; DoE, 2002a). The latter two process skills were prevalent 
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In the test. The maIn process skills tested were: decision making, recalling 

meaningful infonnation, communicating SCIence infonnation, observing and 

comparIng, planning science investigations (describing and controlling variables), 

raising questions about a situation, problem solving, applying knowledge and 

justifying an argument and interpreting infonnation. 

When the schools were ranked aecording to the annual school fees, it appeared from 

the results that schools from similar soeio-economic backgrounds produced more or 

less similar CT A mean scores in scienee. However, it was also found that one school 

in the highest SES level attained a lower CTA mean score than three other schools 

with a lower level SES. This could possibly have been due to factors other than the 

SES of the particular school. In this study, other suspected factors were not directly 

investigated. 

There were significant differences among the mean scores between the schools from 

different levels of SES, and it was found that the performance gap between the highest 

and lowest level SES schools were very big. There was a distinct pattern in 

achievement levels from the highest SES to the lowest SES in the order: highest SES 

> medium SES > nonnal SES > lowest SES. This pattern was evident for 16 of the 25 

items on the CT A. The link between the level of cognitive competence and different 

SES schools seemed quite evident. 

There was a highly significant difference between the perfonnances of males and 

females in the total score of the Science CT A, where females perforn1ed better than 

males. This seemed to indieate that females were possibly better in expressing 

themselves than males since the CT A questions were not very straightforward in 

nature, and they required learners to express themselves more comprehensively. For 

most of the items tcsted, females outsmarted the males. 

There were highly significant perfonnance differences between males and females in 

20 out of 25 CT A items in which the females attained the bettcr mean scores. Highly 

significant differences between males and females appeared among only the highest 

level of SES schools. It appeared that the females scored better on science process 

skills like 'decision making', 'drawing conelusions' and 'justifying an argument' 
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whereas males scored better in 'constructing and interpreting diagrams', 'identifying 

variables', 'applying knowledge' (balancing equations) and 'translating a graph into a 

table' . 

The results also indicated that home language was a clear factor that seemed to bear 

on the learners' perfonnances in the Science CTA. The test appeared to have 

discriminated against Xhosa learners and this was especially evident in their written 

responses to questions and basic grammatical language errors. There were also highly 

significant differences between Xhosa, Afrikaans and English learners on the mean 

scores of 24 of the 25 items. In the majority of items, English learners perfonned 

better than Xhosa and Afrikaans learners. 

English second language participants at higher level SES schools achieved 

significantly higher scores than those English second language participants who 

attended lower level SES schools. It also appeared that the English second language 

participants from the highest SES schools achieved slightly higher scores compared to 

the English first language participants from lower SES schools but achieved a 

significantly higher score compared to English first language participants from the 

lowest SES schools. 

Finally, there were no significant differences between males and females on the total 

achievement scores and on each individual CT A item when they were sub-grouped 

according to their home language. 

4.10 Final Analysis of results 

With Vygotsky's (1978) theory of social constructivism 111 mind, any fonn of 

assessment and learning is strongly related to the social context that it takes place in 

and the discourse within the learning environment. Therefore there is a strong link 

between the assessment used and the outcomes. With this in mind, it has been argued 

that assessment should be carefully implemented to avoid any form of bias pertaining 

to gender, social, ethnic and linguistic groups (Black, 1999). 
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From the analysis of the teachers' and learners' responses, it is apparent that the 

implementation of the CT A had many shortcomings which were propelled by social 

influences and by instrumental design. The link between social constructivism and 

assessment, as described by Black (1998) and Shepard (2000), supports this view. 

Social constructivism perceives learning closely related to social influences. This 

means that the "learners' response will be sensitive to the language and social context 

of any communication" (Black, 1999: 123). In this case the CTA can be viewed as 

the source of communication. In the light of this theory, it was necessary for this 

study to borrow from Green and Naidoos's (2006) framework and the four aspects of 

the curriculum as defined by Mills and Treagust (2002), cited in Bansilal (2008), to 

provide a full analysis. 

Since scripts from Afrikaans, English and Xhosa learners were analyzed, language 

and the design of the instrument (CTA, Section B) has been a cause for concern. 

Some learners who used English as a second language said they found the CT A 

difficult to understand. The context framed around the CT A demanded good reading, 

interpretation and comprehension skills which appeared to disadvantage second 

language learners. The CTA framework document states that "this section [section B] 

should assess recall and understanding (comprehension and understanding) ... " (DoE, 

2002b). 

The English learners outperformed the Afrikaans and Xhosa learners. The interviews 

with teachers and learners seemed to suggest that both the language and style of the 

CT A were common problems among most learners. This may be explained as a result 

of a poorly translated Afrikaans CT A and the difficulty Xhosa learners experienced in 

understanding the contextualized questions. 

According to Mills and Treagust (2002), cited in Bansilal (2008) the four aspects of 

the curriculum are defined as: the intended curriculum (the intention of the 

educational system), the implemented curriculum (instructional practice), the 

perceived curriculum (learning experiences by the learners) and the achieved 

curriculum (the outcomes of learners). In this study I adapted one of these aspects 

according to my objectives. For the perceived curriculum I looked at the experiences 

by the learners and teachers on the CTA test (Section B). It seems that the good 
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intention of the Department of Edueation has not been fully aehieved. The CT A, 

which is part of the intended curriculum, is designed to focus on skills as emphasized 

in a departmental document: 'ability to use or transfer, their knowledge. understanding 

and skills into action ... ' (DoE, 2002b:9). However, the responses from the teachers 

revealed that content and skills were difficult to separate and they preferred questions 

more suited for Grade 9 learners instead of Grade 11 or Grade 12 learners. Some of 

their responses were: "That \mrk comes ji-om the Grade 1:2 chemistn section. They could hare 

IIsed examples that they are morejill7liliar \I'ith ", and .. This \I'ork should he mude more clear ill Grade 

9 \lork scheme, This is Gracie 11 and 1:2 chemi,ltll' ", The CT A framework stipulates that 

"section A creates the content and context for section BOO and section B "should reflect 

a transfer of skills from section A" (DoE, 2002b: 10) However. on page 9, it states 

that "the content and skills ... should be age and grade specific" (DoE, 2002b:9). 

According to the teachers, the content was not for a Grade 9 learner. Although the 

intended curriculum of the CT A displays noble intentions, it seems that there is a 

mismatch between the intended curriculum on the one hand and the perceived and 

implemented curriculum (the CTA) on the other hand. The implementation of the 

future CT As should comply by what is stipulated in the policy documents, otherwise 

teachers are left confused, anxious and end up having no faith in the new curriculum. 

This CT A framework document does stipulate that Section A "creates the content and 

context for Section B" (DoE, 2002b: 10). Therefore enough time should have been 

awarded for teachers to consolidate the skills and content in Section A to prepare the 

learners for Section B. However, according to the teachers this was not the case -

there was not enough time and therefore no justice was done to the CT A. It would 

have made sense that teachers be provided with the CT As earlier in the year so that 

there was enough time for formative assessment. It is emphasized that Section B 

reflects the transfer of skills, and focuses on application. analysis and understanding 

and does not necessarily focus on the same skills as in Section A. However, from the 

above comments made by teachers, it is difficult for teachers to separate content and 

skills. This argument is supported by Ongunniyi (1999) who believed that it is 

difficult to separate process skills from content when setting test items. 

The achieved curriculum, which is partly reflected in the results on the CT A (Section 

B), reveals that there is an identifiable mismatch of the intentions of the intended 
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curriculum and the implemented curriculum on the one hand and the perceived and 

achieved curriculum on the other hand. One of the objectives of the intended 

curriculum is it "strives to enable all learners to achieve to their maximum ability" 

(DoE, 2002c: 1). By striving to do this, perfonnance based tasks which were 

contextually based were introduced in order to make learning and good performance 

possible to all learners from diverse social backgrounds (Bansilal, 2008). On the 

contrary, however, the implemented curriculum (the CTA) did not manage to achieve 

its objective completely, possibly due to many influential factors such as different 

SES schools - lower SES schools with larger classes, underperfonned; gender 

differences - females had the edge in answering contextualized questions; language -

second language participants underperfonned and the design of the CT A - some 

questions were ambiguous, and too much reading was required which disadvantaged 

learners from lower SES schools; and insufficient time to do formative assessment -

many teachers complained that they had too little time, which meant that for Section 

A there was not enough time for learners to grasp the skills tested. 

The CT A document emphasized that Section B "should assess recall and 

understanding ... " (DoE,2002b). However, this was not possible in most cases, since 

teachers, who werc busy marking large classes of CT As (Section A), did not have 

enough time to review common mistakes and provide positive fonnative assessment. 

How could learners recall skills or concepts that were not properly understood? The 

CT A did not provide a fair opportunity for all learners from diverse social 

backgrounds and linguistic groups. These findings are supported by those of Bansilal 

(2008). Although the CTA comprises of25% of the learners' performance, of which 

Section A makes up 40% and Section B makes up 60%, it was important since it had 

been made compulsory for all Grade 9 learners to write the CT A (DoE, 2002b). 

The overall mean score on Section B of the 2004 CTA in Natural Science of all 1572 

learners was 38.3% which meant that the learners had an average rating of "partially 

achieved". This is not very promising and further investigations should be done In 

future on CT As to see whethcr or not learners have progressed. 

However, the limitations found in this CT A match those described by Gipps and 

Stobart (1997) who believed that there are always shortcomings in each fonn of 
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national assessment. Firstly, the specific content decided on by the external 

examiners was unlikely to satisfy all teachers. The teachers in this study did not 

necessarily view the content as a problem but felt that the level of questioning, was 

not appropriate for Grade 9 learners and that the content should be made more specific 

at the beginning of the year so that teachers would have more time for consolidation. 

However, supplying teachers with the exact content to be assessed could inevitably 

lead to teachers only teaching a certain section of the syllabus - i.e. teaching to the 

test and leaving out other important sections. This view is supported and argued by 

Shepard (2000) and Whitford and Jones (2000). 

Secondly, the assessment criteria were limited sll1ce there were other possible 

logically correct answers. This seemed to reduce the consistency in marking these 

tests. This was noted by one of the teachers who stated: "You do need consistency, but 

if you are going to ask for that sort of consistency in your answers you also have to 

have the same sort of consistency in your syllabus in ten11S of detailing exactly what 

must be taught. You can't have the syllabus open-ended but have your answers very 

restricted". 

Thirdly national tests are only a partial fom1 of assessment and therefore should be used 

cautiously. In this study the CT As counted 25% towards the final mark, of which 40% 

consisted of Section Band 60% consisted of Section A. The classroom continuous 

assessment counted 75%. Although Section B only contributed 40% towards the CT A 

mark (which is 25%), it carries great value since it is part of the validating tool for 

CASS and reflected any shortcomings in teaching and learning. 

Different cognitive competences were also reflected in the CT A questions. Using 

Green and Naidoo's (2006) method of classification, which originated from Verhage 

and de Lange (1997), it was easy to categorize some of these competences based on the 

process skills which were identified. After analyzing the results, it was evident that the 

middle level complex cognitive competences featured more prominently than 

metacognitve, advanced and simple cognitive competences. This was reflected by 

certain identified process skills; e.g. apply, make decisions, communicate, analyze, 

interpret and conclude. These skills are mainly assessed by "free response" questions 

(DoE, 2002b: 16). The higher level advanced cognitive competence and simple 
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cognitive complex featured to a lesser extent. According to this analysis, the CT A 

consisted of complex questions that required middle level complex cognitive 

competences. 

From the overall mean score, which was only 38,3%, it seems that the majority of 

learners only "partially achieved" (DoE, 2003a). This meant that many learners 

hesitated with the middle cognitive competence level questions and this may be a major 

concern in science education. At present one of the purposes of the CT A is to promote 

a common standard. With the majority of learners in South Africa, speaking a language 

foreign to the test and having problems understanding the style of questioning, 

especially at this level, the CT A test would seem unfair to the majority of learners. 

According to Verhage and De Lange (1997: 15) this middle complex cognitive level 

required learners to "relate two or more concepts or procedures" and there is always 

more than one approach to a problem, i.e. more subjectivity than objectivity is required 

in this level. This style and level of questioning in the CT A can explain why learners 

who were average and below average battled with most items, since most of the items 

referred to the middle complex cognitive level. 

An interesting finding which showed a strong link between different SES schools and 

levels of achievement (see fig 4.20) needs to be further investigated to find out why 

learners from low SES schools perfonn poorly on these tests. This study is a typical 

example ofVygotsky's (1978) perception oflearning as a form of interaction. Is there a 

link between the cognitive competence levels of learners from different SES schools? 

One should, however, be cautious to use these findings since many other factors have 

also contributed towards the learners' perfonnances. 
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CHAPTERS 

CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 

5.1 Introduction 

Since the time when the first CT As were partially introduced at some schools in 2002, 

according to Dr. Zoleka Sokopo (Assessment Coordinator at the time), only three 

known formal studies have been conducted on them. Firstly, a report compiled by 

Wilmot (2004) described the Development Phase of a two-year collaborative research 

and curriculum project, which focused on the Grade 9 Learning Area of Human and 

Social Sciences (HSS). The report contained a detailed analysis of the Department of 

Education's Assessment Guideline document (DoE, 2002) and an evaluation of the 

CT A for HSS which was implemented at two selected schools in 2003. It provided 

evidence suggesting that the 2003 HSS CT A was a significant improvement on the 

one previously implemented at the schools in 2002, particularly in terms of the quality 

of the source materials included in the CTA and assessment (Wilmot, 2004). A 

second study examined the overall implementation of the CT As and CASS 

(continuous assessment) in 1500 schools across the nine provinces. This was 

conducted by the Khulisa Management Services on behalf of the DoE in conjunction 

with the Independent Examinations Board (lEB) in 2004 (see Chapter 2 pages 62-63). 

Recently a third study was conducted by Bansilal (2008), which identified learners' 

experiences of the Mathematics CT A of 2004 and the disjuncture between the 

intended and the perceived curriculum. However, neither of the above studies focused 

on an in-depth study of the Natural Science CT A ~ which the present study attempted 

to do. 

This chapter presents the final stage of the thesis by providing the conclusions, 

possible implications and recommendations of the research. The investigation was 

designed to answer various questions listed in Chapter 1. The research questions are 

answered in the order they appear and, after each answer, a brief conclusion is reached 

and possible recommendations and inferences are made for teachers, curriculum 

planners and policy developers. 
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The purposes or goals of the research were:-

• to identify any concepts in the 2004 Natural Science CTA test items with 

which 1572 conveniently sampled learners recorded difficulty when 

answerIng; 

• to identify any process skills in which this fairly large and representative 

sample of the learners underperformed as a group; 

• to assess whether the CT A test paper as a whole might be considered as too 

easy, too hard, or at a reasonable level of difficulty; 

• to detect whether misconceptions or misinterpretations were evident 111 the 

learners' responses to individual test items in the Natural Science CTA; 

• to measure differences in CTA perfonnance between groups in terms of 

selected independent variables such as gender, level of socio-economic status 

(SES) and home language; 

• to detect whether there were possible shortcomings in the design of the CT A 

itself - for example, with regard to layout, ambiguity, clarity, appropriateness 

for RNCS (2002c) and diagrammatic representation; and 

• to make evidence-based recommendations for the possible future use (or 

possible discontinuation) of CT As in Natural Science at the Grade 9 Icvel. 

• to record, analyze and explain problems encountered by local schools; and 
possibly, 

• to discuss and evaluate the soundness of selected national curriculum 
statements. 

5.2 Research question no.1: How did a sample of 1572 learners and their teachers 

experience the 2004 Grade 9 Natural Science Common Tasks for Assessment 

(eTA), Section B, as a potential instrument of perfonnance and educational 

achievement? 

5.2.1 Conclusion 

About three quarters of the sample of interviewed learners reported that the questions 

in the CT A were different from those with which they were familiar with in the 

classroom. Four main differences mentioned were: the new style of questioning 
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adopted in the CT A (based on real life situations); the novel language format used in 

the CTA (too long winded); certain questions in the CTA also involved more problem 

solving skills (which required more time for reading and conceptualizing); its 

vagueness (which made it difficult to understand) and too little time for teachers for 

feedback and consolidation. 

Overall the responses from these learners generally appeared to imply that the CT A 

had a different, sometimes unfamiliar, style of testing compared to a traditional class 

test. 

All of the interviewed teachers said they believed that the CT As should be continued 

but that they should have been given sufficient time to teach the CT As thoroughly. 

Also emphasised was the need for the curriculum to be more specific in rclation to 

sequencing content so that there is consistency in teaching and achievement levels 

required among schools. 

All of the interviewed teachers identified time as a factor that hindered their ability to 

do justice to the CT A. It seemed that there was not enough time for CTA 

consolidation since teachers had to do other administrative work. 

Several reasons suggested that the CT A test might have been partly "unfair". These 

were: the complexity in the language used - especially for the Xhosa-speaking 

learners; and the incorrect grammatical translation of the CT A into Afrikaans. 

Although the CTA attempted to relate problems to a "real-life" situation by 

developing a particular context, which many learners and teachers acknowledged, it 

created problems for many learners. These contextualized questions disadvantaged 

many learners because they were not familiar with the style of questioning; too much 

reading created a problem for learners who used English as their second language and 

the weaker learners, which were revealed in the interviews. 

During the interviews it became apparent from the responses that certain items in the 

test discriminated between learners of average and lower achievement and seemed to 

advantage the above average learner. Also they may have disadvantaged the learners 

who came from a non-English background. 
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The majority of learners interviewed seemed to have found the CT As different and of 

a higher standard to that of classroom work (which made it difficult to understand) 

(seepage 158). 

During the interviews it seemed that the criterion to "strengthen the capacity for 

school-based continuous assessment" stated in the RNCS (DoE, 2002c:79), was not 

satisfactorily met due to limited time. Continuous assessment was described as that 

which covered all the necessary aspects for OBE educational assessment. However it 

seemed that fonnative assessment as emphasized in the RNCS (DoE, 2002c) did not 

occur because the teachers were not given sufficient time for proper teaching, learning 

and formative assessment, which were crucial. 

With regard to ensuring "consistency in teacher judgments" (DoE, 2002c:79), this was 

reported to be partially achieved. The argument for it being partially achieved was 

based on the fact that standard assessment criteria were issued to all teachers to use. 

Contrary to this argument was the "mismatch between policy intention and policy 

practice" Sayed (2002:29); which was stated by one teacher: 

.. ... ilyou are going to askfor that sort olconsistency in VOl/r answers you also 
have to have the sal11e sort ol consistent}, in your ~yllahus ill terms ol detailing 
exactly what must be taught, You can't have the ,Iyllahus open-ended hut have 
your answers verV' restricted", 

The mean score for 1572 learners' overall perfonnance (i.e. their test totals) revealed 

that learners had an average rating of "partially achieved" according to the level 

descriptor codes described in the South African National Education Policy Act (DoE, 

2003a). Furthennore, the fact that 23% of learners scored less than 11 out of 80 

should be regarded as a major concern to teachers and curriculum planners, if their 

focus is on the learners' attainment of basic levels of achievement. Besides the many 

factors that could have influenced the learners' perfonnances, the questions in the 

CT A seemed to have been very challenging. 

5.2.2 Implications for teaching and learning 

It is clear from the above conclusion that the CT As arc different from class work and 

the style of questioning disadvantaged second language participants. This was also 

found in one other study (Bansilal, 2008). It seems to be accepted and acknowledged 
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by some teachers (in this study) as a potential instrument of performance and 

educational achievement. However, it does not fall short of criticisms which need 

attention. Curriculum planners should be sensitive to the needs of teachers since the 

CT A is a new form of assessment and should encourage teachers rather than 

discourage them. Although the aim of the CT As is not to test content but skills, it is 

difficult to separate the two (Ogunniyi, 1999). Therefore, content should be more 

explicitly outlined in the RNCS document as mentioned in past studies on the CTAs 

(DoE, 2004c) so that there is consistency in teaching and achievement levels required 

among schools. 

In the present situation, where sCIence teachers are few and teachers are teaching 

science with no science background, it does create a problem if the curriculum is not 

explicit enough. 

The study revealed that too little time was provided for learners to complete test and 

teachers to consolidate work based on the CT A. At present CT As are arriving at 

varied times and this creates added stress for teachers who want to have sufficient 

time to work through the CT As. The policy document on the CT As suggest that the 

CTAs be written in the fourth term (DoE, 2002b:8). As a teacher, I have witnessed 

that during fourth term, teachers are tired and loaded with administrative work, which 

results in inadequate preparation, time and effort for justice to be done to the CT A. 

This was also found in other studies on CT As (DoE, 2004c). 

The CT A policy document emphasizes that Section B "assesses individual 

competence and will focus on selected specific outcomes and skills ... " (DoE, 

2002b: 11). This study has revealed that the CTA has included these skills, outcomes 

and certain level of competences. However, the results of this study clearly show that 

the learners found the CT A very difficult and of a high standard as before (DoE, 

2004b). Since the questions of the CT A are contextualized, problems associated with 

limited time and language of the test would remain obstacles as found in studies done 

by Bansilal (2008). This implies that the problems associated with the CT As 

implementation needs to be addressed. If no real attempt is made to improve the time 

factor involved with the CTAs management (time of delivery to schools) and style of 

questioning, teachers and external examiners will simply continue in the manner they 
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had before and the CTA will become a waste of paper and effort. If teachers are 

rushing to get through the CT A in the fourth term, justice cannot be done to the CT A 

and learners will be losing out on proper learning as mentioned earlier by one teacher 

(page 161). 

5.3 Research question no.2 Why did the learners perfonn in the ways that they 

did, and what deeper insights into the learners' achievements on the CTA were gained 

when their responses/results were analyzed? 

5.3.1 Conclusion 

Some of the possible aspects that may have impacted on the low perfonnances of 

learners were misconceptions, misinterpretations, lack of prior knowledge, language 

and comprehension skills and graphing skills. These possible aspects have also been 

identified in previous studies (Arnold & Millar, 1994; Cohen, Eylon & Ganiel, 1983: 

Colyn, Hasson & Morrison, 2001; Duit & von Rhoneck, 1998; Freddette & Lockhead. 

1980; Hendricks, 1999; Mammino, 2002; Psillos, Koumaras & Tiberghien, 1988: 

Sadeck, 1999; Sadeck & Scholtz, 2003; Shipstone, 1985b; Stanton, 1990). 

Shortcomings with regard to the wording and composition of each item; clarity: 

length; layout; degree of abstraction; ambiguity; certain items were inappropriate for 

Grade 9 learners; and diagrammatic representation may also have had an influence on 

their perfonnances. Another factor was time constraints - too little time for section A 

to have been taught thoroughly in 2004 and little time for consolidation of concepts. 

The language used in the CT A was difficult for learners who spoke English as a 

second language. The test appeared to have discriminated against Xhosa learners and 

this was especially evident in their written responses to questions and basic 

grammatical language errors. There were also highly significant differences between 

Xhosa, Afrikaans and English learners on the mean scores of 24 of the 25 items. In 

the majority of items, English learners perfonned better than Xhosa and Afrikaans 

learners. In some respects the manner in which the CT A was translated from English 

into Afrikaans was seriously defective. Furthermore, many of the interviewed 

learners felt that the questions given in the CT A were very different from what the) 
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had been exposed to in class work in terms of the language format, its vagueness and 

the fact that more problem solving skills were required in the CT A. 

Another reason for learners' poor perfornlances is the unusual style of questioning 

combined with more middle and "higher order analytical skills" (DoE, 2002b:16). 

Many learners revealed that they were not used to these type of questions. 

There was a highly significant difference between the performances of males and 

females in the total score of the Science CTA, where females performed better than 

males 

It appeared that the females scored better on sCIence process skills like 'decision 

making', 'drawing conclusions' and 'justifying an argument' whereas males scored 

better in 'constructing and interpreting diagrams', 'identifying variables', 'applying 

knowledge' (balancing equations) and 'translating a graph into a table'. 

5.3.2 Implications and recommendations for external examiners 

It is very clear that there will always be certain factors that contribute to learners' 

performances, either in a negative or positive way. However the CT A has proven to 

be a tool to highlight these troubled areas that need attention. For example: 

misconceptions or lack of certain concepts can be revealed. The idea of the CT As is 

not discouraged but the manner in which it has been implemented should be carefully 

revised. 

The CT A should be thoroughly checked with regard to language (from English to 

Afrikaans), ambiguity and other shortcomings before issuing it to the schools. It 

should also be checked for gender bias, type of skills tested, and style of questioning 

and try at all times to establish a good balance in style of questioning. 

5.4 Research sub-question no.l: On which of the 25 items in Section B of the 

2004 Grade 9 CT A in Natural Science did the mean scores for the combined sample 

of 1572 learners from 12 schools, taken as a whole, meet or exceed the specified 

minima for acceptable levels of performance? 
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5.4.1 Conclusion 

Among the 25 items tested, acceptable levels of achievement (decided upon by a panel 

of experienced teachers) were attained on only nine items. The particular items in 

which learners performed the worst were based on the process skills 'identifying and 

controlling variables' and 'interpreting graphs'. These results were strongly consistent 

with the findings of Sadeck (1999). This might mean that they were unable to deal with 

the cognitive demands of the question which was classified under a high level advanced 

cognitive competence, i.e. scientific investigation (Green & Naidoo, 2006). Further 

elaboration on the process skills are explained in section 5.8.2 (page 212). 

5.4.2 Recommendations for teachers 

Teachers should place emphasis on these particularly problematic 'process skills' and 

possibly improve lessons by using a variety of teaching approaches. These skills are 

also taught in mathematics. For a follow up study it might be recommended to 

investigate whether learners do well in these process skills in mathematics (where 

traditionally it is taught "out of eontext") - whereas in science the process skill has to 

be applied within a specific context. 

5.4.3 Implications for teacher training 

Since great emphasis has been placed on process skills, it is important that science 

teachers are able to comprehend and interpret the policy document, and also to know 

what procedural steps are required for each skill, as they will be expected to 

implement it in their classrooms. Therefore it is implied that the requirements and 

explanations of these skills be included in teacher training programmes; for example, 

"the use of self-questioning by pupils in developing their process skills in science" as 

described by Chin (2006:113). With regard to teaching the notion of variables, the 

following questions could be asked during regular classroom lessons (Chin, 

2006: 116): 

• What are the variables involved here? 
• What is the relationship (direct, inverse or none) between 

variables A and B (e.g. for tables, charts and graphs)'? 
• What pattern and trend do I see here (e.g. for tables, charts and 

graphs)? 
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5.4.4 Implications for curriculum planners 

Cognisance may bc taken of the possible factors that could be the cause of the poor 

item performances of learners, and curriculum changes should be made accordingly to 

some of the CT A science items in order to possibly improve learners' performances. 

Also, teaching strategies could be made more explicit in the RNCS by providing 

guided infonnation on the specified process skills by recommending certain textbooks 

or teaching websites to teachers. 

5.5 Research sub-question no. 2: Were the learners' misconceptions 111 

knowledge and skills found to be similar to those already known in the published 

literature; and did there appear to be any misinterpretations of certain questions when 

representative samples of English-speaking, Afrikaans-speaking and Xhosa-speaking 

learners had their CT A answers scrutinized in depth through interviews with teachers 

and learners, as well as their scripts? 

5.5.1 Conclusion 

Although misconceptions were not the main feature of this study, nevertheless in any 

form of assessment misconceptions do arise. An analysis of learners' scripts in this 

study revealed certain misconceptions that could have resulted 111 the poor 

perfonnance of some learners. However, after examining the learners' scripts, it 

became apparent that not all incorrect answers were necessarily the result oflearners' 

misconceptions but possibly occurred as a result of misinterpretations and lack of 

prior knowledge. 

Certain misconceptions that were evident were based on electricity and chemistry. 

They have also been noted in earlier literature, e.g. Hendricks (1999); Mammino 

(2002); Shipstone (l985b) and Stanton (1990). With regard to electricity, learners 

misrepresented the circuit diagram by drawing light bulbs, ammeters and voltmeters 

instead of using the symbols representing each part. It was assumed that learners had 

been taught how circuits are represented scientifically. Another common 

misconception or area of ignorance was presenting one cell as a battery instead of two. 

With regard to the chemistry section, a common misconception was that the formulae 
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of substances can be changed. For example, many learners falsely believed that the 

water molecule H 2 0 could have been written as H 4 0 (,' According to the "law of 

definite proportions" this is not allowed, since each substance has its own standard 

formula that cannot be changed, as discussed earlier (Chapter 4, page 139). Many 

learners seemed to lack certain concepts with regard to prior knowledge in physics. 

For example, the concept of 'voltage' had not been mentioned in the Grade 9 Revised 

National Curriculum Statement (DoE, 2002c) but it has been referred to in the Grade 

10 syllabus. This seemed to result in a large disparity in performances among learners 

from various schools who were not familiar with the concept. 

5.5.2 Recommendations for teachers 

The findings indicate that at a given age level, certain misconceptions or areas of 

scientific ignorance are very persistent, bearing in mind the findings reported in past 

international studies. Therefore, eliciting these misconceptions and misinterpretations 

in the classroom, so that teachers are made more aware of them, may be helpful. 

5.5.3 Implications for teachers 

Teachers might be encouraged to use imagery in teaching chemical formulae, which 

has been proved to be a useful tool (Mammino, 2002). Also, before continuing with a 

new section, more time might be spent on teaching certain basic concepts in 

electricity, e.g. the difference between a cell and a battery; and the representations of 

circuit diagrams and symbols, so that learners could first get to grasp very simple 

concepts that seemed to surface quite persistently. 

5.5.4 Implications for teacher training 

If future science teachers are made aware of these details and other knowledge gaps 

and misconceptions, they may be better equipped to develop lessons that might 

counteract or reduce these misconceptions. 
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Misinterpretation of science text can also occur as the result of a language deficiency. 

Teachers should be made aware of this and it is suggested that they might be specially 

trained to overcome or reduce the language barrier in science teaching. 

5.5.5 Implications for curriculum planners 

The RNCS document might be made more "teacher friendly" in future with emphasis 

to be laid on basic content knowledge required by learners before entering the FET 

phase. A stronger link might be established between curriculum planners and 

educational researchers with regard to definitive basic knowledge. Furthern10re, an 

updated list of misconceptions in each topic might be published annually and 

distributed to schools and included as a section in a teaching guide. Many discovered 

misconceptions may have arisen through research, which teachers are not particularly 

aware of. Knowledge of these misconceptions could be of great help to novice 

teachers studying the new syllabus. 

5.6 Research sub-question no. 3(a): 

Did the in-depth interviews conducted with the selected teachers and learners reveal 

possible short-comings in the wording and composition of each one of the items 1 to 5 

(e.g. in respect to clarity, length, layout, degree of abstraction, sequencing, weighting, 

appropriateness for RNCS (DoE, 2002c), ambiguity and diagrammatic 

representation?) 

5.6.1 (3a) Conclusion: 

The in-depth interviews revealed that some of the questions asked were not very clear 

- it was vague and learners needed more time to read it. The CT A was quite long and 

required a lot of reading and therefore sufficient time was needed, which was in this 

instance not provided. 

The questions based on the graphs were not very well presented. All the graphs were 

not displayed on one page and this created confusion with some learners. According 
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to a teacher, many learners only studied the graphs on which the questions were 

presented and ignored the other graph. 

It was noted that the examiners attempted to make the CT A test less abstract and more 

interesting by providing pictures. However, some learners seemed to find the straight 

line graphs more abstract than the bar graphs and therefore might have required a 

deeper understanding of how the numbers on the axis relate to each other and to the 

line on the graph in order to answer questions. 

When analyzed by a group of teachers and a subject advisor, it was revealed that most 

of the process skills stipulated in the RNCS (DoE, 2002c), were tested in the CT A 

(Section B). Also, many learners thought that the questions were based on real life 

situations and had much relevance attached to them. However, many of them found 

these contextualized questions to be difficult due to various reasons described later. 

Certain questions were regarded as being ambiguous (page 163). The weighting of 

marks according to certain questions were also criticized (page 146 and page 147). 

5.6.2 (3a) Implications for curriculum development and implementation 

In order to maintain consistency in the implementation of a curriculum in the 

classroom, certain science concepts to be taught should be made more explicit in the 

RNCS (DoE, 2002c) document so that all teachers have a clear idea as to what are the 

minimum skills requirements for a Grade 9 learner. At present the document is not 

very specific in terms of scientific content and concepts, due to the foundational 

premise of OBE. However, it is important that teachers receive the necessary 

guidclines in order to ensure consistency across schools. If the external examinations 

should be conducted in future in a similar fashion, then it is important that the teaehers 

be given enough time to practice formative assessment with their classes, which 

seemed not to have been done successfully in the implementation of the 2004 CT A. 
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5.6.3 (3a) Recommendation for improvement of the CT A 

Preliminary shifts in the content of any future CT A should be checked by specialists 

in the field to minimise any shortcomings in the test, e.g. ambiguity, incorrect 

translations from English into Afrikaans, levels of difficulty, adequate time allocation 

and incorrect labell ing of axes that reduced the quality of the test. 

5.7 Research sub-question 3(b): 

Did the in-depth interviews produce triangulating evidence that clearly illuminated, 

explained, corroborated or amplified the empirical findings presented as answers to 

the research sub-questions 1 and 2? 

5.7.1 (3b) Conclusion 

The in-depth interviews produced sufficient evidence that substantiated the empirical 

findings presented as answers to the research sub-questions 1 and 2. Especially with 

regard to their poor performances in certain questions. The responses from interviews 

seem to explain the poor outcomes: learners complained about the graphical questions 

- they found it difficult to read off the dots from the graph; the straight line graphs 

confused them and they were not familiar with such graphs. Evidence of poor 

understanding of questions reflected in their answers were explained by the learners as 

difficulty in understanding the text (language problems) the style of questioning 

(contextualized questions) and ambiguity (page 163). This was particularly evident 

with the Xhosa learners and weaker learners. Questions in which they performed very 

poorly in (identifying variables), were claimed by some learners as not been taught in 

class. Also, the poor performance of learners on graphs (item 5, page 144) and 

symbolic representations in chemistry (item 4.1, page 138) were explained by the 

teachers as work not appropriate for Grade 9 learners. The above average learner had 

no problem answering these questions but the average and below average learner 

responded incompletely. 
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5.8 Research sub-question 3(c) 

To what extent did the CT A cover process skills, Learning Outcomes and Assessment 

Standards? 

5.8.1 (3c) Conclusion 

The consensus reached by a group of experienced and qualified educators who 

analyzed the science content of the CT A identified the following process skills: 

Interpreting information: this skill was tested strongly on the majority of items apart 

from items l.1, l.2, l.3, 2.8, 3.3 and 4.I(b). 

Decision making: was tested on items 1.2, 1.3 and 1.4. 

Recalling meaningful information: was tested on items l.1, l.2, 1.3, 3.1, 3.2 and 

4.lb. 

Communicating science information: was tested on items 1.1, 2.8, 2.9, 4.2a, 

4.2(b)l, 4.2(b)2, 4.2(b)3 and 5. 

Drawing a conclusion: was tested only on item 2.9. 

Observing and comparing: were tested only on item 1.4. 

Sorting information: was tested only on items 3.1 and 4.2(a). 

Recording information: item 2.8 

Planning science investigations (describing and controlling variables): was tested 

on items 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 and 2.7. 

Hypothesising inferred: items 2.2 and 2.4. 

Evaluate information: items 4.2b I, 4.2b2, 4.2b3 and 5. 

Raising questions about a situation: was tested on item 2.6. 

Problem solving: was tested on items 3.1, 3.2 and 3.3. 

Applying knowledge: was tested on items 2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8 and 2.9. 

Justifying an argument (scientific reasoning): was tested only on item 3.4. 

The analysis by collegial agreement of the items in the CT A revealed that 

'interpreting information' was involved in almost all of the items. 
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Consensus reached by experienced science teachers revealed that all three Las were 

covered by various items to a certain degree. It appeared that L02 had been tested to 

a greater extent than the other two Las. It seemed that all Assessment Standards were 

applied, except for 'categorising information' which was not identified. 'Interpreting 

infom1ation' was an Assessment Standard that seemed to have appeared the most. 

5.8.2 (3c) Implications for the content of the CT A 

These findings imply that 'interpreting infom1ation' ~ which is an 'integrated' or 

'higher order' process skill (Beaumont-Walters & Soyibo's, 2001) ~ was very 

pronounced in the CT A and it relied upon more sophisticated cognitive abilities such 

as organizing and evaluating information (Green & Naidoo, 2006). It seems that the 

CT A mostly encouraged the use of higher order skills. 

These findings also imply that each one of the items was able to encourage and 

measure a process skill. Eleven out of the 25 items measured at least three process 

skills simultaneously (see Appendix 1). 

The CT A encouraged the practice of mostly middle and higher level skills which were 

represented by complex cognitive, meta-cognitive and advanced cognitive 

competences using Green and Naidoo's frame of competence. 

The middle level complex cognitive competences tested were: applying knowledge, 

decision making, hypothesizing inferred, communicating science information, 

interpreting information, evaluating information and drawing a conclusion. 

The highest level meta-cognitive and advanced cognitive competences were: 

justifying an argument (scientific reasoning), scientific enquiry, raising questions 

about a situation, problem solving and planning science investigations (describing and 

controlling variables). 

The lowest level simple cognitive competences tested were: observing and comparing, 

recalling meaningful information and sorting information. 
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It also seemed that leamers performed with varymg degrees of success in certain 

process skills when applied in different questions. For example, leamers perfonned 

better in items 3.1 and 3.4 compared to items 2.9, 4.l(b) and 5. The former items 

required leamers to interpret text and the latter items required an interpretation of 

tables and graphs. Did competence in this skill vary as the nature of the information 

varied? In other words, by implication, was 'interpreting infonnation' context­

dependent? 

The content of the CT A seemed to have covered a wide variety of process skills with 

an emphasis on the middle and higher level competences. The findings imply that the 

levels of competence required by some items were rather high; and that certain 

process skills, Assessment Standards and LOs might have been more prevalent than 

others; and that it might not have been easy to design a well-balanced test. An 

implication that is of potentially great significance for any future CT A development 

and implementation is the possibility that teachers, who are specialists in the field of 

study, will be able to reach consensus in identifying the particular process skills, LOs 

and Assessment Standards tested, hence mirroring what was done by the researcher 

and experienced teachers in the present study. However, it should be noted that this 

procedure took time and reaching consensus was not always easy. 

5.8.3 (3c) Implications for teachers 

Classification of the nature and varied levels of cognitive competences, as described 

by Green and Naidoo (2006), should be studied by teachers in order for them to 

realize the levels of their lessons and assessment with regard to cognitive 

competences. They could be encouraged to develop lessons which include a variet) 

of process skills that fall under the middle-to-higher competence levels so that their 

leamers can become more familiar with these types of questions. Since it is beyond 

the scope of this study to produce teaching strategies that could improve leamers· 

proficiency in certain process skills, it is suggested that these skills be taught and that 

it not be expected of leamers to grasp them automatically. 
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5.8.4 (3c) Implications for curriculum planners and textbook writers 

Curriculum planners could be invited to outline the different levels of learner 

competence in the Grade 9 teacher's manual, alongside the process skills, so that 

teachers will have some kind of background knowledge about these theories. 

Curriculum planners are assumed to be aware of the level of competence they 

anticipate for a Grade 9 learner and therefore they should be more explieit in policy 

documents as to what minimum requirements are expected from a Grade 9 learner. 

For example: the Grade 9 curriculum for Natural Science (DoE, 2002c:45) states that: 

By Grade 9, most lealllers are able to see that certain quantities are constant even 
when change takes place ... ; the learner can think through more complex problems 
without actually doing them, provided pictures or models are available to work 
with ... ; the language of the lealller has developed so that an increasing number of 
relational concepts can be used and understood ... : by Grade 9 some abstract 
thinking is taking place. 

Perhaps the further development of a textbook for Grade 9 teachers could be more 

specific in details and provide examples for teachers. It can be argued that teachers 

should be motivated to develop these examples themselves; but the reality is that 

many teachers may not have the expertise, time or motivation. According to Reddy 

(2006b:412 ): 

5.8.5 (3c) 

.... given the problems of teacher shortages and teaching quality, it is 
imp0!1ant to consider providing high-quality structured learning materials 
(for example, textbooks) to learners. Structured learning materials, 
especially in poorer leallling environments, can provide a fail-safe 
mechanism for learners to acquire knowledge. Given that the nature of 
mathematics and science knowledge is cumulative. the structured 
learning materials can provide a way of to acquire this knowledge even if 
there is no teacher. 

Recommendation for further research 

Research could be done on how early in the primary school certain complex skills 

could be introduced and used. For example: can complex skills, like hypothesizing, be 

introduced in simplified forms even from the Foundation Phase? How early can the 

skill be developed? 
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5.9 Research sub-question no. 4(a): 

When the 12 sampled schools were grouped into four bands according to SES (three 

highest SES, three second-highest SES, three third highest SES and three lowest SES), 

did the levcls of the 12 CTA average scores (totalled out of 80) correspond uniqucly 

with each of the four bands? 

5.9.1 (4a) Conclusion 

The findings have suggested that schools from similar socio-economic backgrounds 

produced more or less similar CT A mean scores. 

5.10 Research sUb-question 4(b) 

Were there significant differences between the mean total CT A science scores of the 

four bands of 12 schools grouped according to their SES? 

5.10.1 (4b) Conclusion 

There were significant differences among the mean scores between the schools from 

different levels of SES, especially between the highest and lowest level SES schools 

which revealed a highly significant difference in mean scores. The results displayed a 

distinct pattern in the levels of achievement in the order: highest SES > medium SES 

> normal SES > lowest SES. 

5.11 Research sub-question 4c: 

Did the high level SES schools perform better than the lower levcl SES schools on all 

25 items in section B of the 2004 CTA examination in Natural Science? 
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5.11.1 (4c) Conclusion 

The high level SES schools performed better than the lower level SES not on all the 

items but the majority of items. The distinct pattem was evident for 16 out of the 25 

items. 

5.12 Research sub-question Sa 

Was there a significant difference between the total achievement score totals of the 

912 females and the 660 males on the 2004 Grade 9 Natural Science CT A? 

5.12.1 (Sa) Conclusion 

There was an astonishingly highly significant difference of 7.6% between the 

performances of males and females, with a very high F -ratio of 47.7. 

5.12.2(5a) Implications for intervention action 

A literature review revealed the finding that the level of perfonnance of leamers can 

be influenced by the nature of their socio-economic backgrounds (HSRC, 2005; 

Reddy, 2006b; Riddel & Nyagura, 1991; Rothman, 1997). 

The current findings and results imply that, although the schools from a similar socio­

economic background seemed to perform similarly on the CT A, the achievement gap 

between the highest and lowest SES schools was disturbingly evident, implying that 

additional policy and administrative intervention input might occur at the lowest SES 

level schools as a priority. 

5.12.3 (Sa) Implications and suggestions for researchers 

Attwood (2003:249) stated that, "although very little can be done (by the school) to 

improve leamers' socio-economic status, something can be done to improve their 

mathematics performance" - or, in this case, science-performance. Literature, based 

on extemal examinations which used systemic assessment, has revealed strategies to 
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be used in dealing with under-achieving schools (Tell, 1998). For example, if schools 

were categorized according to their socio-economic backgrounds, the schools that 

were under-performing within their category could be investigated and assisted in 

order to improve their future performance. Learners whose science score totals were 

above average (60%-100%) and who attended low SES schools could be interviewed 

to find out what they were doing differently from the other learners who were under­

performing (Attwood, 2003). 

Other schools that were performing well under similar conditions could also be 

investigated and supported in order for them to maintain their standard (Malcolm, 

Keane, Hoohlo, Kgaka & Ovens, 2001; Tell, 1998). This form of strategy has also 

been mentioned by the Provincial Minister of Education and Culture in the Western 

Cape, Cameron Dugmore (Mangxamba, 2006: 1-2). Although there are contrasting 

views on this forthright recommendation, as discussed in Chapter 1, it seems to justify 

the use of an external examination as a stimulator of progress. 

S.13 Research sub-question Sb 

Were there significant differences between the achievement scores of the 912 

females and the 660 males on each one of the 25 items of the Grade 9 Natural 

Science 2004 CT A ? 

5.13.1 (5b) Conclusion 

The results in Table 4.9 (page 177) indicate that there were many highly significant 

differences in achievement between males and females. The females attained a 

significantly better mean score than the males on 20 of the 25 items. However these 

highly significant differences were evident among the highest SES schools only. It 

appeared that the females scored better on process skills like 'decision making', 

'drawing conclusions' and 'justifying an argument' whereas males scored better in 

'constructing and interpreting diagrams', 'identifying variables', 'applying 

knowledge'(balancing equations) and 'translating a graph into a table'. 
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5.13.2 (5b) Implications 

It is quite evident that gender differences in perfom1ances do prevail. However it 

could be argued that this depends on the type of assessment and its context. It has 

been stated that Section B, being a paper and pencil test could be designed by "using 

objective and or free response questions" (DoE, 2002b: 16). The CTA used mainly 

free response questions as identified earlier (page 196). This seemed to indicate that 

females were possibly better in expressing themselves than males since the CT A 

questions were not very straightforward in nature, and they required leamers to 

express themselves more comprehensively. For most of the items tested, females 

outsmarted the males. 

5.13.3 (5b) Recommendations for extemal examiners 

Extemal examiners should take note of the difference in perfonnance of males and 

females in the CT A. Although it is stated that Section B could include "objective and/ 

or free response questions" (DoE, 2002b: 16) - more 'free response' type questions 

were asked. These results seem to reveal a bias against male leamers. It could be 

recommended that more objective tests, vi::. multiple-choice questions, true/false 

questions or matching could be included in the CT A. This required a writing style to 

be more short and factual whereas extended reflective writing improved girls' marks 

more (Elwood & Comber, 1996; Howie, 2001). 

5.14 Research sub-question 6a: 

Were there significant differences among the total achievement scores of the Grade 9 

Natural Science CTA between Xhosa -, Afrikaans - and English-speaking leamers? 

5.14.1 (6a) Conclusion 

Statistically there was a highly significant difference between the achievement scores 

of leamers when grouped according to their home language. According to the 

descriptor codes (DoE, 2003a), only the English leamers achieved and the Xhosa and 

Afrikaans did not achieve. 
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5.15 Research sub-question no. 6b: 

Were there significant differences in academic achievement among Xhosa - , 

Afrikaans - and English - speaking learners on each one of the 25 individual items of 

the Grade 9 Natural Science CTA 20047 

5.15.1 (6b) Conclusion 

The findings presented in Table 4.11 indicate that there were highly significant group 

differences between Xhosa, Afrikaans and English learners on the mean scores for 23 

of the 24 items.. Again, learners had to express themselves clearly and it seems that 

many learners who spoke English as their first language performed better than 

learners who were Afrikaans- and Xhosa-speaking. 

5.15.2 Research sub-question no.6c: 

Were there significant differences among Xhosa- , Afrikaans- and English-speaking 

learners on the total mean CTA score when sub-grouped according to their SES? 

5.15.3 (6c) Conclusion 

English second language participants at higher SES schools achieved significantly 

higher scores than those English second language participants who attend lower SES 

schools. English second language participants from high socio-economic status 

schools also attained better mean scores than English first language participants from 

a lower SES. 

5.15.4 (6c) Implications 

Although Xhosa learners achieved significantly lower scores compared to the English 

and Afrikaans learners, these findings strongly suggest that the schools' SES has an 

influence on second language participants' perfonnance. 
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5.15. 5 (6c) Recommendations 

The Department of Education should continue to monitor the performance of the 

different types of schools as done by this study. Remedial assistance should be 

provided to those schools who are under-performing. Further investigations might be 

conducted on these low SES schools to detennine ways and means to improve 

leamers' performances. 

5.16 Research sub-question no. 7 a: 

Were there significant differences between males and females on the total 

achievement scores of the Grade 9 Natural Science CT A 2004 when sub-grouped 

according to language? 

5.16.1 7(a) Conclusion 

The statistical analysis showed that there were no significant differences on the total 

achievement scores between males and females when sub-grouped according to 

language. 

5.17 Research sub-question no. 7b: 

Were there significant differences between males and females on each one of the 25 

individual items of the Grade 9 Natural Science CT A 2004 when sub-grouped 

according to language? 

5.17.1 (7b) Conclusion 

The statistical analyses indicated that there were no significant differences between 

the males and females when sub-grouped according to their home language. Although 

item 2.9 (electricity) did show a significant difference ofp=0.006, this result might be 

regarded as spurious since one item out of 20 can be expected to be significant purely 

due to chance at the p=0.05 level of significance, as a general statistical principle. 
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5.18. Further Discussion 

The CT A can be categorized as a standardized test which allows for systemic 

evaluation. It is a standardized test since it is a common test set for all learners 

nationwide. It is systemic because it is a tool for monitoring the performance of the 

education system. One cannot argue that there are many problems associated a1 

present with the implementation of the CT As, based on the above analysis and pas1 

studies, especially in the South African context. These have been revealed mainly as: 

language and context issues, socio-economic issues, instrumental problems, too little 

time for teachers to do formative assessment, and learners to grasp certain skills and 

concepts. 

However, one should not judge the implementation of the CT As too harshly without 

looking at the advantages. From an administrative or managerial perspective, the 

CT As do play a significantly important role which acts as a tool to monitor 

perfonnances from different schools as shown by this study. However this does raise 

accountability issues which would be unfair to most schools in South Africa given 

their circumstances - second language participants, large classes and unqualified 

teachers. Also, pressure for partly neglected schools to perfonn could lead to many 

teachers leaving for better schools where learners are linguistically capable and fairly 

competent. Another measure that frustrated teachers could resort to is raising the 

marks of learners, i.e. corruption of marks and teaching only certain skills (teaching to 

the test). However, the percentages allocated to various assessments - 75%for the 

classroom continuous assessment and 25 % for the CT A (40% for Section Band 60% 

for Section A) - seem quite fair and do not lay complete or major emphasis on the 

CTAs alone. 

The CTA's main purpose has been to validate CASS and to assess skills that have 

been stipulated in the curriculum. In this manner teachers are obliged to teach the 

skills that have been emphasized in the curriculum, in conjunction with Section A. 

Teacher classroom assessment cannot be the only means of assessment since it seems 

to be problematic. Recent studies have revealed that it has not been done properly 

(Singh, 2008). Therefore, a national form of assessment can be advocated to make 

sure that certain skills are taught. Also, designing tests which include all the different 

Univ
ers

ity
 of

Cap
e T

ow
n



Chapter 5 Conclusions, /mplications and Recommendations 223 

competenee levels, especially middle and higher level competences, could be time 

consuming for each individual school to do. Thus a number of professionals in 

education could assist in developing national tests instead of leaving it to individual 

schools. 

Although criticized by many, accountability may be useful in motivating or forcing 

schools to improve their perfonnance. It is known that schools may develop an 

adverse reputation and that teachers may possibly lose their jobs; but in which other 

manner can education be monitored? At present this is only been done in Grade 12. 

If schools are categorized according to their socio-economic status, as shown in this 

study, a fair assessment can be made on their perforn1ances as done in the United 

Kingdom (Tell, 1998). This strategy of classifying schools accordingly would refute 

claims of unfair judgement since, if a school belonging to a certain category 

outperfonm the other similar schools, something positive is happening at that school 

that should be further investigated. These could be based on a number of factors: 

either teachers are teaching better or teachers are better qualified or classes are 

smaller, etc. However, the CTA, being a perfonnance-based assessment should aim 

mainly at improving classroom learning and therefore should not be used as the only 

basis for the purpose of accountability. 

According to Gipps and Stobart (1997), there are always shortcomings in any national 

assessment. This study has revealed many shortcomings. However, this is a new 

form of assessment that has been introduced in South Africa as part of the new 

education transfonnation. Therefore it stands to reason that there will be a wide 

disparity in marks because of the political history and huge socio-economic 

differences among the schools. However, it can be used in a favourable manner, as 

agreed upon by all the teachers interviewed, despite all obstacles. 

There are many advantages to the CTA as a mode of assessment. Firstly, it can be 

used to infonn learning and teaching. The teachers are made aware of the type of 

questions to be asked in the CT A, which are basically contextualized questions. 

However, the emphasis on certain skills, repeated each year, under different context 

could be improved. A repeat of these type of questions as with previous CT As, will 

enable teachers and learners to gain more confidence in the style of questioning. 
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Although it has been argued by Whitford and Jones (2000) that the improvement of 

these national perfonnance tests does not guarantee improved learning, nevertheless it 

does make teachers more aware of improving neccssary skills. However, this depends 

on how motivated teachers are. If learners are not taught the required skills nor 

provided with sufficient contextualized questions, then the purpose of promoting a 

common standard setting, which is emphasized in the policy document, will be 

defeated. 

It has been argued that these perfonnance-based assessments disadvantaged low SES 

learners because of their high literacy levels. However, the mark allocation, which is 

25%, is a small value compared to classroom continuous assessment which counts 

75%. 

These studies show that low SES schools are heavily disadvantaged - most probably 

due to the fact that many second language participants attend these schools. However 

these tests should prepare and set a standard for teachers to achieve. Perhaps 

translating certain difficult words into Xhosa and keeping open ended questions to a 

minimum will improve consistency in assessment since too much subjectivity could 

lead to the test becoming unreliable (Whitford & Jones, 2000). In this manner 

teachers will be kept involved. 

Some problems related to the implementation of the CT A, the timing and attitude 

towards the CTA should change. To overcome some of these problems, it should be 

given earlier in the year to teachers and should be taught alongside the classroom 

assessment. Although the curriculum content has not been specified in the United 

Kingdom our history and context are different. The Grade 9 syllabus should be more 

specific in outlining content. If these kinds of testing are to be controlled by the state. 

then the state should be fair to teachers and learners and not test Grade 11 or Grade 12 

work at Grade 9 level. Although it is the skills that will be assessed in the CT A 

Section B, it is very difficult to divorce content from skills, as revealed by the 

responses of the teachers, and also supported by Ongunniyi (1999). Furthennore. 

feedback should be supplied to learners immediately before writing Section B. 

otherwise the purposes of the CT A - as a tool to improve learning and for setting a 

common standard - will not be accomplished. In other words, there will be a 
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mismatch between the intended and implemented curriculum on the one hand and the 

perceived and achieved curriculum on the other hand. 

5.19 Concluding remarks and final thoughts 

I thoroughly enjoyed working on this dissertation. I hope that my work will be read 

by principals, teachers and curriculum planners. It was interesting doing an in-depth 

study of learners' responses to CTAs from different schools. 

The findings of this study have revealed that CT As do have a potential place in 

education, if implemented correctly. If one of the main purposes of the CTA is to 

maintain a common standard, then further investigations, like the present one, could 

be performed on a regular basis in order to monitor the perfonnance levels among 

schools. Although there are problems rclated to this, as mentioned earlier, teachers 

arc invited to use CT As in the interest of education, where and when applicable. 

This study has also made me aware of the importance of the design and layout of test 

questions with regard to the quality of a CT A, taking into account gender differences 

and language barriers. The classification of questions according to process skills, 

Learning Outcomes and Assessment Standards has provided me, as a teacher, with a 

better idea of how to set well balanced tests. 

The fact is, when we say' All students can learn', we should mean it and measure it. 

-- Lisa Keegan (2006), Superintendent of Public Instruction. State of Arizona 

The implementation of the CTA has revealed clear differences in learners' 

performances which differed from school to school. Further conversations with 

teachers this year have highlighted the idea of 'accountability', where responsible 

teachers have been questioned about the standard of their work and certain marks 

given for their tasks. In the past, this form of assessment has been used only in Grade 

12. Perhaps teachers will become accustomed to this form of assessment in middle 

high school and will be kept alert, as mentioned by Tell (1998:66). 

Implementation problems that arose with regard to the 2004 Natural Science CT As 

were: some marks were too high and needed to be lowered; and work was not 
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properly taught. One of the reasons gIven for the inadequate standard of work 

revealed by some of the portfolios was that some teachers were not qualified to teach 

Natural Science. The introduction of the eTAs in schools may get teachers, heads of 

departments and principals more involved as teams, instead of working in isolation -

which could easily have happened if this form of systemic assessment had not been 

introduced into schools in recent years. 
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DEPARTMENT OF EDUCATION 

NATURAL SCIENCES 

(NS) 

Common Tasks for Assessment (CTA) 
d Grade 9 

2004 

LEARNER'S BOOK 

SECTION A 

(CD Time: 5 hrs) 

(./ Marks: 120) 

~' (Ill No. of Pages: 2~ 
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THE COMMON TASKS FOR ASSESSMENT (eTA) 

Note to the learner: 

This eTA consists of a Section A and a Section B. This is section A. 

Section A: 

o This section must be completed within 5 hours, which may be spread over a number 
of days. 

o Answer Section A in your own exercise book or in the way you and your teacher 
agree upon. 

o You will do some of the activities as an individual and others as a member of a group or pai 
You may consult or ask for help. In the end, you must be able to justify all your answers. 

o It is important to show all your calculations because then your teacher will be able to see ~c 
you have reasoned and which skills and knowledge you have applied. 

o Section A also prepares you to answer Section B. Therefore, ensure that you have masten3( 
the knowledge and skills you applied in Section A so that you can attempt and complete 
Section B succe~5fully. . 

Section B: 

o You will have 2 hours to complete this section. 

o You will complete Section B on your own . 

. 0 You may use a calculator where necessary. 

! ;~.~.~~ .. ~.~~~.~ .. -......................... -............................ --................................................................................... -.. _- ........................ ,,; 

TASK· 
This indicates that a new task has begun . 

.. ill)' Activity I 
"-::,/ This indicates that a new activity 

of your task has begun. 

NS GRADE 9 erA 2004: LEARNER'S BOOK SECTION A 
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Introduction ........................................................................................................................ Pg 4 

Assessment Record ........................................................................................................... Pg 5 

Task 1: To build a dam or not ............................................................................................ Pg 7 

Activity 1: lighting up ............................................................................................... Pg 7 

Activity 1.1: Calculating electric power ...................................................................... Pg 8 

Activity 1.2: Connecting in series and parallel .......................................................... .Pg 9 

Activity 1.3: Choosing connections for lighting a home ........................................... Pg 10 

Task 2: Burning up ........................................................................................................... Pg 12 

Activity 2.1: Representing chemical substances using chemical symbols 
and sketches ........................................................................................ Pg 12 

Activity 2.2: Representing chemical reactions using symbols and 
chemical equation .............. ,' ................................................................. Pg 13 

Activity 2.3: Burning wood for cooking and heating ................................................. Pg 15 

Activity 2.4: Comparing energy sources .................................................................. Pg 16 

Task 3: Destroying the wetland ........................................................................................ Pg 17 

Activity 3.1: Understanding concepts related to wetlands ....................................... Pg 20 

Activity 3.2: The wetland and culture ....................................................................... Pg 21 

Activity 3.3: Identifying and describing an investigation .......................................... Pg 22 

Activity 3.4: Studying the wetland ............................................................................ Pg 23 
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Introduction 

The CTA consists of two components: Section A and Section B. 

~ Section A is a preparatory component, and is made up of three tasks. The time and mark 
allocation is indicated for all activities. Section A is given 120 marks. Complete all the 
activities for Section A, as these will prepare you for answering the questions in Section B. 

~ Section B is an activity that you complete individually under controlled conditions. There 
are five questions, which test the application of what you learnt in Section A. You will not 
be allowed to take Section A into the room in which you write Section B 

The task in Section A requires that you prepare a presentation for a public meeting. 

~ In order to prepare your presentation, and prepare your argument, you will have to go 
through a number of preparatory activities in which you 

carry out an investigation, 
gather data, 
do calculations, 
answer questions, and 
learn concepts. 

~ Certain people propose to build a dam near Gariepville which will cover a *wetland area 
near an urban area. You must prepare a presentation in writing that you can present at 
the public meeting. You need to comment on the scientific aspects of the claims and 
counter claims different interest groups are making about the issues. Your presentation 
needs to make the case for a particular course of action. 

~ You must pretend to be one of the #stakeholders in Gariepville, a small town with the 
wetland which is under threat. Read more about Gariepville later. The data and 
information you get from doing the activities will help you to prepare a good, interesting 
and scientifically-informed presentation. 

* wetland - a place where land is regularly under water for long periods during a year. 

# stakeholder - a person who is a member of one of the groups directly affected by any 
decisions 
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SECTION A: Details of Assessment Tasks 

Page 
Activity SOs Description of the task 

Form of assessment I Who 
Marks Time Number Product Assesses? 

1.1. Demonstrate knowledge and understanding of formulae 
Calculations and Peer 25 [30 min) 

8 expanded 2 Application of formulae not expanded 
opportunity Estimations and making assumptions 

application Educator recorded opportunity 

1,2, Formulate the hypothesis, describe the test and investigate, predict Correct prediction, Educator 
9 1.2 the result hypothesis, testing, 15 30 min 

3 Estimate calculation estimating Peer 

1,2, Conduct experiment I Demonstrate Demonstration 
10 1.3 Communicate results I State conclusion Educator 15 60 min 

2 Scientific knowledge, concepts and principles used. Present diagrams 

12 2.1 2 Represent chemical substances using chemical symbol and sketches Chemical diagram Educator 10 15 min 

13 . 2.2 2 Represent chemical substances using symbol and chemical equation 
Balanced chemical Educator 15 30 min 

equations 

Complete table homework 
15116 2.3 and 2.4 2 Interpretation of the graph 8+7 10min 

Translation Activity 30 min 

Expanded opportunity [20 min) 
16 2.5 

Brainstorm advantages and disadvantages of hydro-electric power 
Make a list Self I peer - expanded 

opportunity 

20 3.1 2 Identifying concept on wetlands Concept map 
Educator 10- Not 

20 min 
Peer recorded 

21 3.2 2,3,4 Showing links between wetlands and cultural issues Poster or radio advert Educator 7 15 min 

1,2, Formulate and investigation 

22 3.3 4,6, Identify the variables Investigation EdUcator 8 30 min 
7,8 Investigate efficacy of medicinal plant 

Classification of plants and animals 
Understanding of 

23 3.4 2, 5 Adaptations to habitat Educator 15 30 min 
Food relations 

concepts 

24 4 
1,2, Preparing for final presentation Written presentation 

Educator 20 30 min 
5,6,9 COMPLETE FINAL PRESENTATION AT HOME Making notes 

[120) marks 
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Appendices 247 

Let's get started 

Read the following introduction on Gariepville and then complete the activities. Do them well 
and have fun! 

(Remember: these activities also prepare you for doing well in Section 8) 
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Appendices 

TASK· To build a dam or not 

248 

(CD Time: 40 min) 

(.1 Marks: 84 ) 

A strong flowing river falls over a waterfall into a wide deep valley. There is a small village in the 
valley where a group of people have lived and buried their ancestors for hundreds of years. The 
wetland that covers the floor of the valley supports a wide diversity of plants and animals. The 
local community also exploits the riches the wetland provides. The small town of Gariepville, with 
a population of about 2000 people, is situated on the banks of the river, a few kilometres down 
river from the valley. Still further down the river farmers irrigate their land using river water. They 
grow fruit. The farmers provide employment to hundreds of people from the local community that 
lives in and around the town. An international mining company has found a large valuable 
mineral deposit nearby. The company is proposing to the government that the government dams 
the river by building a wall at the bottom of the valley. The govemment wants to use the water to 
generate electricity. The mining company wants to use the water in the mining process. 

You and your group of friends attend school in the town. You are aware of the tension and 
confusion that this issue is causing amongst the people. 

The government with its ongoing policy of consultation has agreed to a meeting in the town 
hall at which the various interested parties can argue for or against the proposal to build the 
dam. The following are the representatives of the interested parties. 

Stakeholders 

o Maria van Jaarsveldt, head of Fruit Farmers Association 
o Andries Koopman, head of the Fruit Farm Workers' Union 
o Mr Thomas Harrison, the manager of the international mining company 

. 0 Johannes Kok, the community leader of 'the valley people' who lives where it is proposed 
that the dam should be built 

o You, yourself, a learner from the local high school in the town, elected to represent your 
fellow learners, being a future adult of Gariepville. 

Activities 

You will work in groups of 4 or 5 learners for most activities. However, you will often have to 
submit your own written work at the end of the group activity. For the last activity each 
member of the group must select to pretend to be one of the persons from the list of 
interested parties. Your teacher may give members of the same interest groups (expert 
groups) time to get together to help develop their presentations. 

./:~:;;:: . • . lJ) Activity I: Lighting up 
(CD Time: 90 min) 

(./ Marks: 30) 
We can generate electricity using the water we store in dams. This is because this water has 
energy because of its height above the bottom of the dam (potential energy). lostead of letting 
all the water run over the dam wall ,we let some run down large pipes. The water speeds up, 
changing its potential energy into kinetic energy (energy of motion). This drives generators 
and transfers the kinetic energy of the water into electricity that can do work like run motors or 
provide heat. 
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Appendices 249 

We can use the information we provide in Activity 1.1 to estimate that this dam can generate 
15 MW of electric power. In Activity 1.1, which is an optional expanded opportunity, learners 
can carry out this estimation. 

:~}) Activity 1.1 EXPANDED OPPORTUNITY (marks not recorded*) 
:=V:: . Calculating electric power 

"::::;f 

The river is 25 m wide with an average depth of 10m with a flow rate of 0.2 m/s where the 
river flows over the waterfall. The height of the wall of the proposed dam is greater than 30 m. 

a) Answer the following questions 

1 What is the mass of a litre of water? 

2 How many litres in a cubic meter? 

3 What is the weight of 1 kilogram of water? 

4 How much work must we do to lift a kilogram of water 30 m? 

5 How much energy can be transferred to an electric generator by a !itre of water 
falling 30 m? 

b) Use this information to estimate the electrical power that can be generated using this dam. 

c) Give any assumptions you make and show how you calculated your answer. 

(25)* 
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Table 1 

My prediction My pred iction My prediction 

Bulb lights up? Bulb Lights up? Bulb Lights up? 

YES / NO Bulb YES / NO YES/NO 

A F K 

B G L 

C H M 

D I N(1) 

E J N(2) 

b) Write a hypothesis that gives the general rule that you have used to decide which 

light bulbs light up. You should be able to test your rule with an experiment. (8) 

c) Describe how you can test your rule. (You can use a labelled sketch and a 
circuit diagram together with a written explanation that refers to your diagram.) (7) 

d) We can now estimate the number of households the power from this hydro-electric 
scheme can supply if all the households draw their maximum power supply at the same 
time. We will assume each household is allowed to draw 30 A at 200 V. 

Power for one household: P = IV = 30 A x 200 V = 6 000 W = 6 kW 

Power from hydro-electric plant = 15 MW = 15 000 kW 

Number of households = 15 0000 kW = 2 500 
6 OOO,kW 

{1 
This is more than enough power to supply the small town of Gariepville. 

~} Activity 1.3 ~;:::~~~ ~~r::::ctions for 
(CD Time: 60 mi~) 

(.I Marks: I S) 

You are supplied with three 3.8 V torch bulbs, copper connecting wires and two 1.5 V torch cells. 

Work in a group. 

a) Each member of the group should produce their own report in which they: 

o give a sketch to show how to make a torch bulb light up. 

o represent their sketch using a circuit diagram. 

Each member of the group should carry out their plan to test their rule for making a torch 
bulb light up. 

o Demonstrate to your peers how to make a single torch bulb light up using this 

equipment and explain why your connection works. (5) 

o Assess the other members of your group, Your teacher will give you the 
sketch and the circuit and help you with the allocation of marks. 
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Appendices 251 

>~~ \0. Activity 1.1 Conn~ctin~ .in series and parallel 
::"Jill r (Do this activity at home) 

(CD Time: 30 min) 

(./ Marks: 1 5) 
In order to understand the extent to which this dam can contribute to the electrical needs of 
the country we will explore the electrical needs of Gariepville. 

Look at the sketches of light bulbs, connectors and batteries labelled A to N(2) shown below. 

a) Predict which of the following bulbs will light up. Work on your own at home. Give your 
prediction on Table 1 below the diagrams. Write down 'YES' or 'NO' to indicate which 
bulbs will light up. 

Figure 1 

A B c 

o 

G 

Ii 

J 

N 

11)~_G~12) 

Reference: Adapted from: M. Stanton, Student's alternative conceptions of the DC circuit - 3; 
Spectrum October 1990, Volume 28 Number 4, p32. 
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Appendices 252 

b) Each group demonstrates to their teacher the advantages and disadvantages of 
connecting bulbs in parallel and in series for the lighting system of a house. 

Each group member provides his / her own 

o Table of the results of the group demonstration. 

o States the group's decision as to the way to connect lights in a house . 

... 0 Draws a circuit diagram for the lights of a house with four rooms. 

c) EXPANDED OPPORTUNITY 

Each group member provides his / her own calculations to show the effect of series and 
parallel connections on 

o the current that flows through the battery 

o the voltage of the battery required and 

o the length of time a battery will last. 

(5) 

(5) 

(For the purpose of these calculations work with 4 torch bulbs and assume they have a 
fixed hot temperature resistance of 10 ohms and operate correctly with a voltage of 4.5 V 
and a torch cell that can supply a charge of 4 Amp-hr.) 
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Appendices 

TASK· . Activity 2: Burning up 

253 

(CD Time: 85 min) 

(./ Marks: 40) 

The community in the valley burns candles for light and uses wood to cook and for heating. 

Oxygen in the air is needed to burn any substance. When we use candles the substance that 
burns is candle wax. We call candle wax and oxygen the reactants. The new substances that 
form during the reaction are carbon dioxide and water vapour. We call these substances the 
products of the reaction. There is a transfer of energy as light and heat during the reaction. 

::=1'.:~:~~1.l~: \.. Activity 2.1 Representing chemical sUbstancesCCD Time: IS -min) 
•••.. ':J y using chemical symbols and sketches G / ~ 
\: . :. " Marks:! 0 
" .. ::::;::-< 

We use symbols to represent the chemical formulae of molecules and compounds. For 
example, using the key in Table 2 below, the sketch labelled 'a', represents an oxygen 
molecule with the chemical formula '02'; and the sketch labelled 'b' represents three molecules 
of methane with the chemical formula 'CH/ We write this as '3CH4" 
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Table 2 

Key: • =Carbon atom - C 0 = Hydrogen atom - H 

o = Sulphur atom - S 0 =Oxygen atom - a 

f 

gQ 

J 

a) Give tne cllerrical formula for the representations labelled 'g to 'j' 
(c to f optional) 

b) Using the key in Table 2, represent the following <;:herr,leal form~lae using 
sketcnes sim'jar to tnose above 

a, H, c. 3CO, 

,5< 

(51 

lSi 

/'"' 
,~,» Ac1:ivi1:y 2.2: Representing chemical reactions 
'\V/ Ilsing symbols and chemical equations 
'if 

(CD Tlme~ 1~ 111:~ .v 
(.I Marks: IS) 

Methane is like the gas we find in gas ~Iinde rs We can bum methane to 00011. Methane has 
the iorrr,ula CH., 

Methane burns to produce carbon d;oxk\e and water. 

~.;?; can represent tnlS react'lOn in three different ways. using. 

o a word equation. 

Methane + oxygen 'water + carbon dioxide 

o sketches, I,.'S'lrlg the same key as in Table 2: 

'--1 ~-,-, gp----'I 
• 
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~) Bulatle {lighter fuel) also burns, 

We can represent this reaction using sketches snd the same key as in Tab le 2, as follnws' 

1 What is the formula for butane? 

2 Copy and complete Table 3 for th is reactinn, 

Table 3 

R~ oct"nt' 

Name of No, of aloms No. af Name af 
Svbst.-.oce rr.:oIeaM:" &Jb,t"nce 

0 0 , 

ProdlJCiS 

" of atams 
No. of 

m<,lecules 

0 C , 

-1 
TOTAL TOTAL 

3 Use the cnpy of Table 3 you ~.ave completed tn help you write a balanced 
equatio~ for this reactio~' 

b) Represent each of the following cheri cal reactions using 

o words, 

o sketches. (For sketches, use the KEY provided in Tsble 2): and 

o a balanced chemical equatioo 

1 Sulphur burns in oxygen to form sulphur dlO~ide. 

2 Carbon bums in a limited s~ppty of oxygen to 'orm carbon mnooxide {Optional) 

3 Propane (C>H.) trJms t1 air to forrl carbon dlo~ide and water (Optio~al) 

i 

11 ) 

(5) 

141 

(5) 

~\~9a< /00<, lEAR"" ', """"'\E~' 
I 

/ 
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.. '''' 
~"" ... Activity 1.]: Burning wood for cooking and 
',VI r heating (Do this activity at home) 
'/ 

C(D Time: 10 min) 

CLMarks: 8 ) 

TM valley peop;" dQ not have acce55 to electricity. They meet most of thei r energy 
requirements by burning wood. This can be dangerol.<s if t ~e fire ~as an inadequate supply 0' 
oxygen as can ilappen iflhe ~re is indoor$, In t~ese cirClimstan~es j'ne fire prodJces the 
poisonous gas carbon mooo~k!e whicn is ollen responsible for suffocating people dJring cold 
winter nig~ls, People wh<J blirn wood may also clitdown trees to obtsin theJr fuel. 

Coal is a major SOJrce of Olir energy in SoolhAfrica. We burn cosl in oxygen rich flirna~es to 
produce electricity in power stations tn.s\ are mostly in Mpumalanga. The coal we bum 
coolain5 JP to 5% 5ulphur an<! 10% asn. Ash is Ihe major part of wnat w~ call smoke_ Born 
smoke and sulphur O;!ioxide are very bad for our health_ 

Use the four graphs below IMt g:v~ information abolo-I burn;ng coal and wood, tnen copy and 
complete Table 4 

Table 4 

Fu . 1 Ene'.y Mas; u,. d Mao; of SO, ~."" of " , h C"T~ 

p'c.duced (kg) prc.duced ~g) produced (kg) ""''''''ide 

Co~1 in pow. r 1 kWh Yeslno 
,tat"", 

Wood in ,,~ Yeslno 
OP<l~ r"e 

~-

(8) 

Mass Of ash Y~rsuS Mass off UBI I(I!ISuS 

~ 
~ 

< • ~ , • 0 
0 • • • • • > > 
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Mass of 
Cost of tll'\8fgy using 

differen1lucls 

257 

"-9J(kWh 

~ 

~~ ~) Activity 1 . 4: Comparing energy sources 

v 

Cilliime: 30 min) 

({Marks: 7 ) 

1'113gine yourself in the position of the valley people <lIld d,,,,,,, up a table 1MB! compares the 
oovantages ~n:j disadvantages f~ these peO!)le of using differBl'1\ energy soorces s~ci1 as 
bUfI\ir.g coal,"""'OO or gas, or using electricity Use the iniof'llalion in tile graphs and any 

other relevant Informallon . You will be given crl!dit for the inforll\1lion you Indoor , ~s 
r/tleva~ee how d is arrangeod, Ihe nead,ngs and any units you use. 

A 
\ I~ ... 'U,) Activity 1.S (EXPANDED OPPORTUNITy) 

'<;0-

Work in groups and brainstorm tha positives and negatives of usn g hydro-el ectri~ ~el in 

South Nrica as opposed 10 gen8railng alactr'tcity by burning coal, Each mEl'T1 De! of the 9'~uP 
shoukJ make tlle;r own li st of tns oI,Jlco'11es 0' the;, bra,nstot"Tl_ 
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Activity 3: 
Destroying the wetland 

@iime:95 min) 

(7 M arks: ] O ) 

Read "The stOl'y of the threatened wetlands" we give below, Read about the meeti~g of the 

people IMng in the valley and about the wetlands that suoport their ifestyle, 

The story of th'" threateJled w",tlands. 

Too commu~ity lead"'r called his pt!ople to a meeting o~e evening He told them of plans an 
'lnternal'onal mi ~ing compa ~y had to build a dam that WOJ:d DOssi bly flood their valley, their 

vl lage and probably destroy their wetland, He became really co~cerned when he heard that 
the gover~ment liked th", idea because they could use the dam to geMrate hydro-electric 
pow""" He stood up ane started the meet;"g by t",lling them a story 

Traditional h",aler 

co, 
me t~n you about a commoJ1 ty that was 

almost destroyed by the floods 'n MozambKj ue in 2000. 
They lived on the bankS of a rIVer below a "",,w dam, As tMe dam 

filled the water kwd level in the rMJr dropped, YVhen the comrmnty 
complained, Ihey were told that there was a drought and when the ",'ns came th~ 

river would flaw strorlQly ag<;n . They watched M the wetland cried up and lIle fish died. 
Th ~ reeds Ihey depended On were di~appearn g, Ev~ntua~y the raj; came artd everyone 

w"~ very h~ppy. The dam ~tarted to I II up ~nd the a~-thor'ies promISed to open the sl!.ices of 
the d~m The the rrver would :lOan run won!<ly again. They dreamt that their \'roUand, would 

recover and that the fish, reeds and the hire, would rel ll"n, But ~he plants ;n the we~lands had died 
and the mud hae dried and baked hard, The trce~ h.c becom~ m~re st;CKS n th~ ground. A~ ( 
contlnuee to ra n the water rushed over wher~ the "",tIMes us~e to be, The raj; continued. The 

w"ter ros~ up to the ir homes and the people were scared but sti i the rain did no~ stop. Crops 
Wf!lre washed aw~y Home~ w~re flooded . A~imat~ drowned. People w~re stmndcd, There wa, 

no fOM and people became sick from dr"'Kng the pollulee water, Where th ~ road had been, 
there was only rushin~ brown wate r w;th it, hurden of fly ing st()!le~, tree, and dc"c 
animals, Hunger, thi"t anc ~ic,ne"s drove SOO1e P"<l\lie to try to oross the riYer but 

they too were swept aWay by the rush"'g water and drowned. Th e Joods in 
Mozamhique in 2000 mace head ln~s acroS~ the worod. 
Enyironmenlajisls darned the dcms and the resultlrlQ 

cestruclion 01 th ~ wetlands were at least f'artly 
to bI~me for th ~ tragedy, 
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Elder 

Elder 

Young Woman 

MN to rcmcm~r how!lOOd ,,"' valley 
and j~ we~and ha' he"n 10 om ancestors over 

259 

hundreds of yea" , We benefit to this day because 01 the 
re'jJo,,"ible arid sustainable way ()tJr anr.e,tors have pre,erved Ihc 
valley and its ridles. We have neve, "x~r\enccd flooding the way t 

happened In Mozamb,""c . The wetland hold. bad waler d\J'"ing floo d, and 
releases it aur n g dry perioM. Our CfOpS hMe never b""n wa~hed away. 

Our people h~v" nO! been SicK feem <Ii n~" ng!he water that OO f 
wetland plI"ifics '" poI lu tm l., induding the heavy metal5 frDm 

the mineral proce~sing plant ~p ' iver am a"ea,e­
caus ing bacia,,,, and virus""_ 

--~ Will the ~ 
. cdQe that we u ~e to rna~" ma~ , 

'ela6Tnd baskets also disappear if the 
wetlands d is"ppea~ - -

.---·~C;o·;"'::;b;'~";":o::w:;""'~.·-·-.·_. 
wetland provides food for us, We are no", 

planning ~ roew hhtrap that will trap my the 
large adu lt fi ,11 iind aRow the sma l jINenle /_-

fif-h to escape W~IlDUt harm. 

____ ~ Yo;, we ~rc ~-~---~ 

L harvcst ng the amadumb e plan! ',at gmw. 
~ in oor we~and . We are try'n g different way, to cook 
~ it. We are l oo~'Irl!l a recipe thar tOU"istll w'lI 

____________ enJOY 

Fisherman 

J 
<:'~8~r;,;,7.',",~~';C~';'''';;';'",~";;';';,",;;;<;'';.~':-----------------------------------------------------
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Fiery young man 

Be c~refo.J 
of tourISm. Tourists do brlTl9 rmney 

that can create jobs and contribute to'.vard tt.. 
up~ftroont of the comrm.nity, f-<owever, te.. l il.1 thing We 

ne,ed is ~ d~m, Ap~rt from nood ir.g our wetl~r d ~rd d'lSturtiT>:J 
our bunal s'tcs, tM dam win b' rl 9 .p~~dboal' and skiers, The 

noise wlol drive _ay ary rem~ining ~ 'd s and am.~I., We ll'ed '0 
, -"----; ~ plan to encourage tourism \hat sustaIn . our wetlam . N'.,., "",',m IS tM , we need to manage it 

1 and b ~ds and 

wi l be dcstroy~d , 

I read in a 
newspaper that an 'or.temalton..1 ph~rmaGeut .:a l comp~ny 

'os to usc one 01 Ih~ medic'",.a l plaI'.ts 'he Sar people 
dIscovered. The San stand to mak~ a lort<..n~ . 

Old",r woman 

Middle aged man 

That's" gCl(:<j 
idea, but we must mak~ sure th~ bendil. re ma il", 

O~r com!",unity ~rd we are r,ot exploit~d, We mLsl a lso plan 
te.ts ard ke~p QOC>d records to show how effectl'le cur 

"",dd nes a,~ 

Wh~r~ ., 
tM w~tlarld can I fll'.d w~ for 

nc>:t wee k's anrL~ rr.,ed­
c~re mC<1Y? 

Young girl dreaming 

260 
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It was lale when Ihey went to bed that night The people were sure that they did not want to 
lose thei' wetlard, Vusi drifted 0"1' to sleep rerT'emberlng the story of the serpent with many 
heads, the guardian of the wetlands. All his life V~si had been taught to respect the wetlands 
as the meeting place of land and water. The wetl~nds are seen as an area that represents tr,e 
trans"tion between the mate,lal and the 5piritual world where one'5 anGe5tors h~ve a centr~: 
place. Vus', knew that his hea~h and well-being deperd on respect for one's ancestors who 
can cause oothgood and bad fortune, 

Words used: 

sedge: kind of grass_tike pJants lnal grow ill wellands 

Lefao: a screen matie of reeds 

Amadumbe: starchy corms with spinach like leaves, 

Interestinll facts 

Ml,lt~esgoed I>8<lge is able to keep homes cool in summer and warm in winter, In the hot dl)' 
~ather the culms (or starns) shrink.laaVlng gaps thaI allow alrto move through the house. 
In cold, wet weather.1he culms swell. cJosing the gaps, oIIering proleclioo from cold rain. 

Wetlands purIfY their water by acting as a natural fll!er. They trap pollutants, Including the 
heaY)' metals. 

Ol,li!ng an annual reed ceremony young girls walk past the king. In traditionat dress, C8rryH1g a 
reed with the Pl,lrpose of Pfomo~ng prida in virginity and respect !of young woman. 

This text has boorr adapted fram ti>c M<lnd< WctJalld5 ProjectlxJal<ietliiled Wetlands- wate!; lifc. and 

culture developed in partllership w.ith the Departmellt of Environment~1 affairs and Tourism: Water 

Affair< and Forestry and the National Department of Agricunure. Also from the article: Wetiands­

treasure trotes in Disgui.<e by MicheRe Ne!.) 

~) Activity 1 . 1: Undel'standing concepts . (CD Time: 20 m in) 

~ related to wetlandS (j'- M~rk5: IO_~O!_ re~Ord~ 

Dr~w a conGept map that shows yo~r understandng of the concept 'wetland, 

You will be given credit for: 

a) your a~lity to draw a concept map (This wl l be asse55ed by the number and nat~re of the 
concepts, the links between the concepts, the linking words you ~se to show the 
rel~tionship between tile concepts as we!1 as the direction of yo~r arrows linking 
cor.:::epts.) 

b) your ~nderstarding of the ooncept wetland' ~s used In this ~Gtlvity and revealed by your 
concept rT'ap 

~) your knowledge of the benefits of wetian<ls as revealed by your conGept map 

________________ ~J 
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l 

Actjvity 3.2 The wetland and culture 
~~I~~_~_:~l.;) 

(j-MarkS: iJ 
You tla~e ~Ire~dy identif,eti Impo.1ant cO'1cepts related to a wetlar.d, The way the people liv!! 
in the valley wlli i",~act On the wet land, ann .. mat happens in the welland will i~pact 011 the 
peopl!!, We are particularly interested in the jiM between the w!!tland and the CUlture of the 
pe~le in the valley, 

Show yew understandi~g Qf the link betweL'r1the "etland ar.d the c~a~r!! or th!! people i';vin<:J 
in the ~alley by dQ rl ~ only ONE of th!! followi~9: 

a) Oe5igning ~ poster 

O~Hlne tile des',gr. of a poster on an A4 page Ttl<! content, of the poster must show your 
undmst~ntilng of th!! lin~ between the wetland ano Ihe CUlture of the peo~l!! i'1~ing in the 
~alley, Yoo are l10t reqclirec to actually m~k!! the po:;ter The ciesign of you, post!!, will be 
asse,seci agains t the follw .. i~9 crit!!ria' 

Relevant content 

Ir.(l,catlng resources yo~ may want to use 

Planning th!! me5sage 
, 

1'laMing layout 

Sho"in~ ~ppropr;<lte link between cul ture anti wetl~oos 

OR , 

b) Wrlle a radio aci"eitlsement 
,"' 

Yoo <Ire 10 writ!! a ,aOlO advertisement thst will be a:red for tlalf a minute on YO'Jr local 
r~dio slat.on YOJ are not reqJired to present the ad~ertisement, Use Ihe followl~g criteri~ 
to nelp yoo write yo~r ~"vmts!!lTle~t' 

relevant concept, On weiland '(l d~Jdeo 

~,i!!f anci to the pOint ~le55~g!! 

not Ion~er thal1 half a minute of a" time 

h',ghifjlt import~nt ~ult~rallss~!!s and I:r""s 

,,:;ciling and Iflte'!!5t.ny to listenms 

(Yoo may want to present your adve.1isement to your peers outside of dass time, out you 
will onlY [.'e a,5e5,eci on th!! scnpt d the ~Qvertls""lent you s.lbmiL) 

(7) 
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·~t ;.. Activity J . ) : Ide ntifying ;and d llscrib ing 
VI "" Invcst'gaot lon 
J 

Identify a pOllml:a1 invesb!lal lon from The $lOlY 01 the th.e<llenl:<! "''''~ill'lll~ ard 

w'lIe dovun .he <;.Jel;lion the ~dlle ~ people ~hollid inves~g"l&: 

:.I gMllhe Y.lriJble they should c/'I~n.ge , 

3 gIVe at leas! two ~ ariab le~ they should con lroi ; and 

4 lha vMiab!e '[)"y ,r",Jlo nwasu.e In IheL, inve "tiy~tior. 

26] 
-~ , 

(8' 

, 
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(Q) Time: 2hl"S ) 
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THE COMMON TASKS FOR ASSESSMENT (CTA) 

PROGRAMME ORGANISER: Sustainable Living 

FOCUS: Understanding the impo'.ance and fuoc'Jons atwater. 

Note to the learner: 

This eTA consists of a Section A al1d a Section B. This IS section B. 

SECTION B: 

~ 
/t> 
!t 

What you should know: 

o You wid complete Section B or, yo:.r ov.r. 

What you need: 

o Yo~ may us!, a ca.culato, ,",,,ere necessary. 

Duration: 

o 2 hO'.Jrs 

Instructions: 

o F~low the Instructlons;or each question carefUllY. 

o Write your answers on a sep~'ate page. 

I ' 

265 
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Appendica 

" " Qu.estion I : ~:, Planning the electrification of a house 

266 

(.I Marks"4) 

Hans and his sisler Sally attend school in Gariepville. They live with their parents in the valley 
next 10 the we~ands. Their parents keep cattle and goats and grow vegetables to meet the 
needs of the family. They sell any eXIra vegetables if) the town. One day the children learn 

about electricity at school. They are excited 10 find out they can run a TV (12 V; 24 W) from a 
12 V car battery (with a capacity of 40 Amp-hour). When they arrive home, they try to 
persuade their parents that they need to electrify their house. They tell their parents thai they 

will be able to operate low energy fluorescent lighting (12 V; 12 W lubes) using a battery. 
They claim this will make it easier for them to study. They teil their father he could even watch 

soccer on a portable TV 

1.1 To convince their parents the two ch ildren draw a circuit diagram showing how they plan 
to electrify the house. Draw a labelled circu it diagram that the two children can use. 

In~tude the following in your diagram: switches, battery. 4 lights (bulbs) arid the TV. (4) 

1.2 Can the TV be connected in series with the light bulbs? Give two reasons for your 

answer. (3) 

1.3 Do you think the children can use the plug for the TV to boil water in a kettle 
rated at 220 V; 1.5 kW AC? Give a reason for your answer. (2) 

1.4 The children priced what they need to carry out their plans. 

TV (2nd hand) Rl00.00 Solar battery charger R200.00 

4 Flourescent bulbs R30.00 Switches; plug socket RSO.OO 

Battery R300.oo Connectors - scrap 0 

The chlkjren know thetr father has R 1000 whICh he keeps for emergenCies. 
Think of the circumstances in whiCh these chikjren nve. 

a.ln one senteflCe advise the children as to what you believe they should do. 
Should they, or should they not, buy these items? 

b.ln two or three sentences give the most important reason for your advice. (5) 
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~ Que,tion 2 An inve"i,.'ion (./ M."", 21) 

267 

To convince their parents thaI they know about electricity arid the investigative method, the 

children plan an irwestigation that they can use to show thelf krlOwiedge an::! skills. They 
decide to show their parerlts that 'pensil lead' is a conductor of electricity which has electrical 

resistance. This Irlcreases with an increase WI the length of the piece of perlcillead. 

They collect 6 new penClls_ 2 of the perlci ls have 'hard lead' (labelled 2H), 2 'soft lead' labelle(1 
HB and 2 very 'soft leaD' labelled 2B. They slit Ihe pencils lengthwise to get the 'lead ' out. 

They also have 2H HB aM 28 'pencil leac! ' for clutch pansils which afe 0.5 mm and 0.7 rnm 
thick. 

They borrow rNO electrical meters from the ir neighbour who works as arl electrician, The 

electrician sets t:le one meter to reao current in amps arld the other to read poterlbal 
difference (or voltage) i ~ yolts. 

They set up the Circuit as showrl in the sketCh am! record the results indicated irl the ta ble. 

pencil1eac 

Symbols for parts of a circuit: 

(g) light bulb I~ voltmeter ® ammet8r 

-1 f- resistor 1·1· battery 

Length of pencil Voltmeter Current Resistance = voltage 
current 

irl circuit (cmi Volts - (V) Amps (A) ohms (0.) 

1 2.5 0.42 0.28 1.5 

2 5.0 C.75 0.25 3.0 

3 7.5 0.99 0.22 4.5 

. . . •• 
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Appendice.\· 

2.1 Describe a variable that they should COrltrol (keep COrlstarlt) . 

22 Which variable do they change (independent variable)? 

2.3 Which variables do they measure using meters? 

2.4 Which variable do they ca,culate? 

2.5 Which variable is the deperldent variable irl their irlvestigation? 

2.6 Write down the matter they investigate. 

268 
(1) 

(1) 

(2) 

( 1) 

(1) 

(2) 

2.7 Describe, In writing, the meth:xj they follow to answer the problem they are investigating. 
Include a c,rcuit diagram (5) 

2.8 Draw a graph of resistance agairlst the length of the pencil lead induded in the circuit. 
Fully label the axes arid give your graph a heading. (3) 

2.9 Give the conclusion the childrerl reach using the graph oftheir results. 
(Give the condusiorl in words arid mathematical symbols.) (5) 

Univ
ers

ity
 of

 C
ap

e T
ow

n



~ Que,tion ) Wetland in trouble l V Mark5: 10) 

Far many people wenands ara always assoCIated WIth dampness and disease. To these 
people it IS an acvaotaga to dean up the wetland s alld use the water. With such attitudes in 

common, il ls 1'\01 surpriSIl'9 that our commurJilies do little to conserve wetlands. By 1996 it 
w as estimated thai more IMn half of South Afm:a"s weUands had diSappeilred. 

SlUdy the pid ure of ' A Wetland In TfO'.Jble". ihen read the opillions of ::;orne of the people with 
an inlerest In th:s wetland thaI follow. 

, 
- ':-" I, 

\\ 
1 , 
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Appendices 

Factory Owner 

Stop the pollution! 
Stop the farming' Move the shack dwellers out. 

Restore the wetlarld to its origirlal coooiUon. 

The clearl water will once 
again attract birds ;;md animalS. 

Promote eco-toLJrism 

Leave us alone. 
If arlY of the ideas these people suggest are triee, 

they will chase us away and 
we have no place to go. 

~i , \ rw/ I can use the wetland 10 

~
' )it _ extend my lands and the water to 

. ",-,-i,~c~g:'~"~m"y~,~,o=p~,~. ____ --
:-armer 

Community 
Leader 

, this smelly place, and 
us use my brother to build houses for the 

I living in these Shacks. 

,,;;;:c'" wetland is only smelly 
.... of the pollution. What we need is , 

270 

development. If we restore the wetland, we can use it 10 
generate income from farming, agriculture. bird watching and 

fishing. We can even preserve a precious water 
resource at the same time. department of 

Environment Affairs 

Our children are not safe near 
this wetland. They always seem to be ill. 

We tI1ink that the wetland should be 

drained. 

I propose that we drain the 
wetland and build a shopping mall. 

shopping and entertainment 
for young people. 

Mother 
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3.1 Give four reaSOrlS for preservirlg wetlands. The reasons you give should make 
clear your urlderslanding of whal a weIland is, (8) 

3.2 Or!e way we can describe the underlyirlg problem which makes people a threat 
to this wetlarlc is the need people nave for land, water and shelter. 

Give fo:x J:!l2.If! problems Ihreaterlirlg this wetland, 

3_3 Choose one of the urlderlyirlg problems that you gave In the arlswer 
to part 3.2 and list three (or more) steps that you believe should be taker! 
to solve the problem. 

3.4 There are 8 people takirlg part in the cOrlversatlon about the wetlar!d above. 
Read their opinions and deCide with which one of the people you agree most 
Iderltify that perSOr! (e.g. farmer, community leader, ... ) and then describe, 
irl about two or three sentences, why you agree wilh their argumeriL 

(4 ) 

(3) 

(5) 
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'j{ Question 4 Wood or gast (,f Marks: 19) 

" 

272 

Hans and Sal ly 21so set 001 to investigate the feasibility of using gas for heating and cooking 
instead of wood. 

Gas cylinders contain a mixture of gases including ethane and propane. 

4.1 One of the ways we can represent the chemical reaction thai occurs when ethane bums 
is using a d.agram. Look below for a diagram representing the reaction that occurs when 
ethane bums. 

reactants products 

Key: 0 a hydrogen atom - H 

• a carbon atom - C 

® :::: an oxygen atom - 0 

a. Study the following diagrams represerlting 3 different types and numbers of molecules 
(A, B and C). Use the key in the above diagram and give a formula for each. (4) 

Diagra'll of ~ G? ~ molecule <!' ~~ 
Formula A 8 C 

b. Use me key given with the diagram and write down a balancM equation for the 
reaction that occurs when ethane blJms. (4) 

c. Batance the following equation. (Hint: make your own sketches if that helps.) (2) 
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l-2 An adVertisement 10( a gas company contaJllS the Iollowlllg grop/l . 

-E 
j 

, 
Energy ( k.W~ ) 

a. Use the IriOllTlatlOn in the groph to draw up a table giving the InformatIOn 

conveyed by the graph. You will be given credit for the data you include and 

273 

ho.\· you arrange It, as well as for the neadings and any units you use. (~ ) 

b. Use the graph given above, as well as the foflov.ring two graphs and any oCher 
relevant information you have, and 

o List one advantage and one disadvantage for the children'S family of 
USing wood. (2) 

o List one acvantage and OM disadvantage for the dlildren's family of uSlIlg 
propane gas(2) 

o Lis: one more advantage or disadvantage for the family of using wood 

:. 
ii • 
1; 

• " " > 

or propane (1) (5) 

Mass of ash versus 
energy produced 

, 

~ go .• o 
j 

020 

~"'~ 

Cos! of energy to family 
using tile different fuels 

, 
.,., 
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Appendice,\ 

Question S Wetlands ( ./ Marks: 6 ) 

Study tile graphs giverl below. 

o Graph A gives the rainfall in the area of the wetland. 

" Graph B gives the concentratiorl (mgJcm'J of peisor! irl the water of the wetlarld. 

" Graph C gives a count of the total bird population in the area of the wetlam! 

GRAPH A: Rainfall Patterns 

OchJ3 No.-.03 Deo--03 Jan-03 

• Av ..... ge over p3$1 5 years 

W:fi Summer 2003l2OO4 

GRAPH B: ·Poison levels 

"r--c-----,--,--,-c 
'0C--c-----c--C-~-c I LOf--'-----+--+---' .-c. ~ 
'of--c----~_c~~_C 

i o.c,CC=-CCL-oC:-c":-~:-" 56p- Oct- Nov- Dec- Jan- Fet~ M~'-

03 03 03 03 04 04 04 

• Poiscn -- a 5ubstal1ce very damgerous to life and health 

Feb-03 Mar-03 
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GRAPH C: Total number of birds 

600 

J 
0 ,eo 

'- \ ~ 
~ 

" ,eo - . , 0 , 
3G'J 0 

" '-E 
200 0 

0 

0 '''I 0 

" 0 
S~ p· OC!- Nov- Dec- Jar- Ceo Mar-

OC m m m ~ M M 

The factory pumps out a large constant amount of poison contmuously into the weiland area. 

Explain the i:rflueroce of the low rainfall in 2003[2004 on the bird population in particular, 
and on the whole ecosystem in general. 

(61 
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Appendices 

ADDITIONAL BACKGROUND INFORMATION: 

Below we give more detail and further background information for teachers to be able to confidently 
explain all the issues even though it is not expected that many learners will give such answers. 

Possible supporting arguments include: 

The operating voltage is too low 

To work correctly the kettle requires 220 V to be applied across it. This is impractical but possible. 
This would require more than eighteen 12 V batteries connected in series (12 x 18 = 216 V). 

Issue of AC versus DC (1) (accept the answer: 'No the battery is DC.') 

Since the element of a kettle is a resistor. to connect to a source of direct current as opposed to 
alternating current will not cause a problem. 

Energy requirements 

Energy (W) used by a kettle to raise temperature of 2 twater from 20°C to 100 °c - by 80°C 
(teli learners it takes 4 200 J to raise the temperature of 1 kg water 1°C; this value is known 
as the specific heat of water): 

W = 4200 J x 80°C x 2kg = 672 000 J 
kg °c 

(This is the minimum energy to boil water in kettle once.) 

The total energy (W) in a 12 V. 40 Amp-h battery 
W = 40 Amp-h x 12 V: 

W = 40 ~ x h x 60min x 60s x 12V =>- 40 C x 60 x 60 x 12 ,J = 1728 000 J 
S h min C 

No. of " times the battery will boil water: No. = 1 728000 2.6 times 
672 000 

One 12 V. 40 Amp-h battery can only supply the energy required by the kettle to boil water twice 
before the battery needs to be recharged! 

Issues of time 

How long would it take a 12 V. 40 Amp-hr battery to boil 2 twater in a 1.5 kW 220 V kettle? 

Resistance of the kettle: 

from P = IV and I = y... => P = y"'
2 

and R= y"'
2 

= 220
2 

= 32 ohms 
R R P 1500 

Time to boil 2 _ water in this kettle: 

from W = IVt and I = y... => t = WR and t= 672 000 x 32 = 150 ODDs 
R V2 122 

277 

(1 ) 

(1 ) 

(1 ) 

or 2500 min = 42 h (The water would warm up so slowly that it would probably never reach boiling 
point.) 

NS GRADE 9 eTA 2004: MEMORANDUM 
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Appendices 278 

Issues of Current 

Current would not be a problem - a car battery can supply very large currents for a short time. 

Rubric for marking 1.2 and 1.3 

NSS05: Use their knowledge of electricity to decide whether a TV and bulb can be connected in series 
to a 12 V battery. Use their knowledge of electricity to decide whether a 1.5 kW; 220 V AC kettle can be 
effectively operated using a 12 V DC battery with a capacity of 40 Amp-hour. (AC 6 - Reasons for the 
decision are communicated.) 

MARK ACCORDING TO THE MEMORANDUM ABOVE. The rubric shows how the marks attempt to 
link to a rate of achievement of the outcome. 

% Description of rating 

1 <35 0-1 1 answer or 1 reason is correct. 

2 35-39 2 2 answers correct or 1 answer and 1 reason correct. 

3 40-69 3 2 answers correct and 1 reason is correct. 

4 >70 4-5 2 answers correct and between 2 and 3 reasons correct. 

1.4 The children priced what they need to carry out their plans. 

The children know their father has R 1000 saved which he keeps for emergencies. Think of the 
circumstances in which these children live. 

a. In one sentence advise the children as to what you believe they should do. 

Buy the battery, bulbs, TV, Do not buy the battery, bulbs, TV, 

b. In two or three sentences give the most important reason for your advice. 

Buy 

1 Allowing the children install and run this 
system will give them self confidence 

2 The children will have light with which to 
study 

3 It gives the children responsibility 

4 Parents show trust in the children 

5 Improvements in living standards will lead 
to a desire for more improvement and 
innovation and harder work 

6 Light means the day can be extended, 
productive study and work can be 
undertaken after dark - they can recoup 

- their father's R 1000 and make more 

7 TV means exposure to new ideas, new 
knowledge. 

Do not buy 

1 TV is a lUxury they cannot afford 

2 They cannot afford recharging and 
maintenance 

3 They have managed without light and TV 

4 TV is anti social, they will stop talking to 
friends 

5 They will have to work harder to make more 
money to maintain the new life style 

6 They will have no money for emergencies 

~------------------------------------.---------------------------~ 
NS GRADE 9 CTA 2004: MEMORANDUM 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Appendices 

MARK ACCORDING TO THE RUBRIC BELOW. 

Rubric for marking 1.4 

NSS09 Demonstrate an understanding of the interaction between the natural sciences and socio­
economic developments. (AC 2 - The way in which scientific and technological developments have 
changed the lives of people analysed.) 

% Description of rating 

1 <35 0-1 Decision given - to buy or not to buy 

2 35-39 2 Decision and reason given that do not necessarily correlate. 

3 40-69 3 Decision and 1 reason given that correlate. 

4 >70 4-5 Decision and 2 or 3 reasons given that correlate. 

Question l. An investigation 

279 

(5) 

[14] 

2.1 Describe a variable that they should control. (1) 
The tjJickness of the pencil lead. 
The type (hardness) of the pencil lead. 
Other. -

2.2 Which variable will they change? (1) 
The ~of the piece of pencil lead connected in the circu,it. 

2.3 Which variable(s) will they measure? (2) 
Voltage across the pencil lead and 
the current through the pencil lead. 

2.4 Which variable do they calculate? (1) 
The resistance. 

2.5 Which variable is the dependent variable? (1) 
The resistance. 

2.6 Write down the question they wish to investigate. (2) 
How is the resistance ./ of 'pencil lead' affected ./ by its length ./? 
One ,f correct answer gives 1 mark, for two marks the learner must get all three ,f. 

MARK ACCORDING TO THE MEMORANDUM ABOVE. The rubric shows how the marks attempt to 
link to a rate of achievement of the outcome. 

Rubric for marking 2.1 to 2.6 
NSS01 Process skills (AC 2 - Investigative question formulated and variables to be controlled identified.) 

% Description of rating 

1 <35 0-2 Identifies up to two variables of a particular type 

2 35-39 3 Identifies up to three variables of a particular type 

-~ 40-69 4-5 Identifies up to four variables of a particular type or formulates oJ 

the investigative question satisfactorily 

4 >70 6-8 Identifies up to four variables of a particular type and formulates 
the investigative question satisfactorily 

NS GRADE 9 CTA 2004: MEMORANDUM 
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Appendices 

2.7 Describe, in writing, the method they should follow to answer the question they are investigating. 
Include a circuit diagram. 

MARKING: 

MARK THE CIRCUIT DIAGRAM 
ACCORDING TO THE MEMO BELOW: 

...------1111------, 
Draw a circuit diagram 

There is a complete circuit. (1) 

The battery, ammeter and bulb are in series 
with the resistor. (1) 

The voltmeter is across and in parallel with 
the 'pencil lead' resistor. (1) 

One correct answer gives 1 mark; 
for two marks must get all three answers 
correct. (2) 

pencil lead I resistor 

NSS01 Process skills (AC 2 - A plan of action is formulated.) 

MARK THE DESCRIPTION OF THE METHOD ACCORDING TO THE MEMO BELOW 
(1 mark per point up to a maximum of 3): 

Method for the investigation. 

Vary the length of 'pencil lead' in the circuit (change input variable); (1) 

2 Control variables e.g. ensure the hardness and thickness of the pencil lead is 
always the same. (1) 

3 Take voltmeter and ammeter readings; i.e. Record! measure output variable 
(resistance is the ratio of V to I) (1) 

2.8 Draw a graph 

MEMO FOR MARKING GRAPH Resistance against length of 'pencillead' 

Correct labels give (1) mark, viz. at least two of * 10,0 
(Q) 

* Appropriate heading 8,0 

280 

(5) 

* Appropriate label on 'x-axis' and 'y-axis' 

* Appropriate unit on 'x-axis' and 'y- axis' 

Suitable scales on 'x-axis' and 'y- axis' 

<ll g 6,0 
,... 

(1 ) 

Points plotted correctly and draws straight 
line (1) 

2.9 _ State a conclusion 

'" to 
.~ 4,0 
a:: 

2,0 

o .".....-
/' 

o 

/ 
/' 

~ 
../ 

V 
!..¥ 

2.0 4.0 6.0 8.0 10.0 

length (em) 

(3) 

We do this by answering the question we were investigating, using the results we found from our 
experiment. 

1 The greater the length of the 'pencil lead', the greater the resistance of the 'pencil lead' (1 only) 

NS GRADE 9 CTA 2004: MEMORANDUM 
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Appendices 281 

2 Resistance of the 'pencil lead' is directly proportional to the length of the 'pencil lead'. 
Relationship in words (2 only) 

3 Resistance of the 'pencil lead' is directly proportional to the length of the 'pencil lead' provided 
the thickness, the type and the temperature are kept constant. Relationship in words plus 
conditions (3 only) 

4 R pencil lead a (length of pencil lead) (a relationship in symbols) (+1) 

5 R pencil lead :;; 0.6 (length of pencil lead) (an equation) (+ 2) 

This means a learner who gives 3 and 5 gets 5/5; 3 and 4 gets 4/5, See the rubric for more 
guidance. 

(5) 

MARK ACCORDING TO THE MEMORANDUM ABOVE. 
The rubric shows how the marks attempt to link to a rate of achievement of the outcome. 

% Description of rating 

1 <35 0-1 Describes a trend 

2 35-39 2 Gives the relationship in one way (words) 

3 40-69 3 Relationship in words and symbols, but no equation 

4 >70 4-5 Relationship in words, piUS conditions, plus equation (5) 

~ Question 3 Wetland in troublel 
, . 
. 3.1 Give reasons for preserving wetlands. The reasons you give should make clear your 

understanding of what a wetland is. 

NSS02: Acquired knowledge. What are wetlands and what are the reasons for preserving them? 
(AC 2 - Demonstrate an understanding of the concept 'wetland'.) 

MEMO FOR MARKING REASONS FOR PRESERVING WETLANDS (possible responses) 

Wetlands are water traps that help prevent flooding (1) and Nature's water filter (1) 

2 Places that maintain biodiversity (2); OR (1 for each - to a maximum of 2 for) preserve: plants 
(1), birds (1), fish (1), animals specific to the wetland environment (1) 

3 Provide unique types of recreational activities (2); OR (1 for each - to a maximum of 2 for); 
hiking (1), bird watching (1), fishing (1), boating (1), any other correct answer (1) ... 

4 A source of unique products - e.g. sedges (2); OR (1 for each - to a maximum of 2 for); 
(baskets (1), mats (1), house building material (1), any other correct answer (1 ) ... 

5 Economic activity (2); OR (1 for each - to a maximum of 2 for); mats (1), baskets (1), fishing 
(1), tourism (1), medicines (1), any other correct answer (1) ... 

6 Food source (2); OR (1 for each - to a maximum of 2 for); plants (1), animals (1), fish (1), any 
other correct answer (1) ... 

7 Culturally related activities(2); OR (1 for each - to a maximum of 2 for); reed dance (1), 
medicine (1), any other correct answer (1) ... 

2 marks for each of points 1 to 7 (or any other valid point) to a maximum of four points and 8 
marks. (8) 
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Appendices 282 

3.2 One way we can describe the underlying problem that makes people a threat to this wetland is 
the need people have for land, water and shelter. 

Give 4 problems threatening this wetland. (Four additional (to people's need for land, shelter and 
water) threats to this wetland.) 

MEMO FOR MARKING - GIVE ONE MARK FOR A CLEAR STATEMENT OF EACH PROBLEM 
IDENTIFIED 

Chemical pollution; economic development, industrial development leads to more factories and 
pollution from factories - industrial waste and chemical impurities; poisonous sUbstances 
dumped into the water 

2 Contamination with nitrogen rich fertilizers running off agricultural land causing growth of algae 

3 Contamination with pesticides running off agricultural land and poisoning the water 

4 Invasion by exotic plants which drain the wetland of water 

5 Invasion by animals, farm and domestic 

6 The draining of the wetland (drying up the wetland) The need for jobs and increasing industrial 
output also increases use of water by industry, which already uses more water than 
agriculture. This creates a threat to use the water. 

7 The draining of the wetland (drying up the wetland) The need for increased food production, a 
need for more farming, a need for more water and increased irrigation, creates a threat to 
drain the wetland of its water. 

8 Biological pollution, untreated sewage, dead animal and vegetable matter in quantities with 
which the wetland cannot cope 

9 Invasion by humans Increased need for diverse recreational opportunities - possibility that the 
wetland can be over run by fisherman, boatman, birdwatchers, hikers, ... 

10 Any other correct answer 

3.3 Choose one of the underlying problems that you gave in the answer to part 3.2 and list three 
(or more) steps that you believe should be taken to solve the problem. 

Three steps to solve the problem 

MEMO FOR MARKING - GIVE ONE MARK FOR A CLEAR STATEMENT OF EACH STEP TO 
SOLVING THE PROBLEM 

EXAMPLE: Underlying problem selected: Industrial pollution 

Three ways to solve the underlying problem; 

(4) 

Law: Ensure that there are laws in place to stop dumping of waste of any kind into wetland; this 
includes certain pesticides by farmers; 

2 Policing: Need for policing to enforce the laws 

3 Resources to police - a programme of ongoing water testing for chemical and biological 
contamination as well as water quality; on site inspections to ensure no dumping, 

4 Prevention: Need for chem.ical plants to remove chemical impurities and for biological 
purification plants to treat plant and animal waste so that they do not get into the water in the 
first place. 
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?~ ... Qllestion 4 Wood and Gas 
. ~fI' 

4. j Stuay !he folk,.",," . dl<;gram re p re3entt~g the reaction that occur. wh~~ ethJr1e burns 

a, '. ... ri te " ~rmula to repre3e~t the 8'e:dles of m~leLUI8" i ~ the j,,biB belo ..... , 
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reactants products 

Diagram of ~ .~ Illoiccuic 

v "'"' Formula (Al 0, 1(8) 3H, O 

.~ 

,( 
(C:l C2H~ 

• a c<lrbGrt <ltmTl - C 

fJ _. an oxygen atom · 0 

'" 

b "Nrite d""", a bal,ncd equation tha t occu rs when etMne j~r~, 

2C,H • • 70, • ,lCO, + 6f-',0 
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Appendices 

NSS01: Demonstrate the skill required to draw up a table from a graph. 

Appropriate columns used and headings are identified 

and 

Appropriate rows used and titles are identified (1) 

2 The correct units are used with headings (1) 

3 All three data points are correct (1) 

4 The table has an appropriate heading. (1) 

285 

(4) 

b. Use the graph given above, as well as the two graphs below and any other relevant information 
you have, to answer the following question. 

List the advantages and disadvantages for the children's family of using wood or propane gas 
for heating and cooking. 

NSS01: AC 5 Data are analysed, evaluated and interpreted 

MEMO - POSSIBLE ANSWERS 

The change - family from using wood to using gas (propane) 

Advantages Disadvantages 

Wood Propane gas Wood Propane gas 

1 Mass required Small large 

2 Cost nil Expensive 

3 Convenience Available Collection time 
-, 

4 Cleanliness No ash Ash 

5 Pollution No smoke Smoke 

6 Safety Safe Safe 

7 Equipment None Cylinder, cooker, 

8 Time of use Quick Slow 

9 Storage Little space Dry space 

10 Versatility Heat, light, 
refrigeration, Heat only 

11 Any other 

MARKING 

1 mark per advantage / disadvantage for wood or gas to a maximum of 5 
e.g. This answer is worth 5/5 

Disadvantages of propane are expense (1), need for extra equipment, cylinder, gas cooker, (1) 

_ Advantages of wood are cost (nil - collect in veld) (1), no extra equipment needed (1) 

Disadvantage of wood is the time to collect (1) 

(5) 
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Appendices 

Question 5: Wetlands 

Use the information given above to explain the link between the influence of the low rainfall in 
2003/2004 and the bird population, as well as its influence on the whole ecosystem. 

Possible answers 

Low rainfall causes less water in the wetland area. (1) 

Poisons will become more concentrated (1) with the continuous flow of waste 
(same quantity of poison) (1) from the factory into the wetland area. 

Higher concentrations of poison in the water will mean animals drinking the same quantity of water 
consume more poison. (1) 

More poison will lead to the death of small animals (1). 

Less food will be available in the food chain. (1) 

More poison will accumulate in secondary consumers (1). 

This leads to the decrease in numbers of secondary consumers like birds (They may die; (1) birds will 
be affected first and they might migrate (1).) 

The whole ecosystem will be disturbed (1). Algae might increase, using up more oxygen in the water, 
primary consumers will disappear leading to a complete collapse in the ecosystem. 

Man will also be affected negatively. 

MARK ACCORDING TO THE MEMORANDUM ABOVE. 1 mark per point to a maximum of 6. The 
rubric shows how the marks attempt to link to a rate of achievement of the outcome. 

286 

Rubric for question 5 (6) 

Level Marks Level descriptors 

1 <35 0-2 Able to read and interpret up to two of the graphs but makes no 
plausible links between the graphs. 

2 35-39 3 Able to read and interpret the 3 graphs but makes no plausible 
links between the graphs. Provides no supporting arguments. 
Unable to draw conclusions. 

3 40-69 4 Is able to read and interpret the graphs and make at least one 
relevant and plausible link between two of the graphs. 

4 >70 5-6 Is able to read, interpret graphs correctly. Provide a plausible 
explanation and can draw conclusions. Able to structure an 
argument to support his answer. 
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Appendices 

Table 3.1: Classification of the 25 eTA (2004) items according to process skills, 
outcomes and assessment standards. 

Item Learning RNCS RNCS 
Outcomes Process Skills Assessment Standards 

1.1 LOl • Communicating science 
inforn1ation, 
e.g. constructing a circuit by 
using infonnation given, i.e 

the switches, battery, four 
light bulbs and the T. V 

L02 • The learner recalls meaningful • The learner recalls previous 
inforn1ation (intellectual skill) knowledge, ego based on 

previous knowledge, the 
learner is able to connect 
bulbs in parallel and to draw 
a circuit (9.2.1). 

• Application, e.g. the learner 
uses knowledge of circuits to 
draw a labeled circuit diagram 
(unfamiliar problems) (9.2.4). 

1.2 L02 • Decision making • The learner recalls 
meaningful information, e.g. 
the learner recalls knowledge 

• Recall meaningful infonnation of parallel and series 
(intellectual skill) cOlllections learnt in class 

• 
(9·tf )· 
Ap lication of knowledge, 
e.g. the learner applies 
knowledge of electricity, 
i.e. series or parallel 
connection with light bulbs 
and TV (9.2.4). 

1 " L02 Decision making • The learner recalls . .) • 
• Recall meaningful il1fonnation meaningful infon113.tion, e.g. 

(intellectual skill) learner has to know 
something about voltage and 
alternating current (9.2.1). 

• Interpreting infonnation, e. g. 
learner has to interpret the 

,Passage that has been given 
on the different appliances 
and voltage used in order to 
make a decision (92.3). 

1.4 LOl • Interpreting infonnation • The learner evaluates data and 

• Observing and comparing 
conllmnicates findings, i.e. 
learner makes sense of the 
e)"'Penses to be made to 
purchase the appliances and 
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Appendices 289 

decides whether it is a good or 
bad thing in the interest of the 
family (9.12). 

• Education should help 
learners to become problem 
solvers. 

L03 • Decision making i.e. leamers 
have to decide whether to use 
the items or not, taking into 
accOlmt their father's financial 
position. 

2.1 LOI • Planning science investigations, • Planning science 
e.g. describing a variable that investigations, 

they should control,.i.e. i.e. learner effectively 
identifying variables. controls at least one 

• Classifying and sorting, i.e. variable during data 
learner sorts and classifies the collection (9.1.2). 
different variables used during • Plans a procedure to test 
the investigation. predictions or hypothesis, 

with control of an interfering 
L02 • Interpreting infornlation e.g.the variable (9.1.1). 

learner is able to make sense of 
the written paragraph by 
describing which variable 
needs to be controlled. 

2.2 LOI • Planning science • Conducts investigations i.e. 
investigations e.g. planning learner has to decide which 
how to change one variable variable they have to change 
and keep the other constant (9.1.2). 
(hypothesising il1ferrered) 

• Interpreting infonnation 

L02 e.g. to interpret infonnation 
• Interprets information by 

from the table to decide predict 
extrapolating from patterns in 

which variable will change. 
(hypothesising inferred) tables to predict how one 

variable ·will change (9.2.3). 

• Interpreting information 
e.g. to interpret information 

from the table in order to 
predict which variable will 
change. 

2.3 LOI • Planning science investigations • Plans investigations i.e. 
e.g. choosing the variables identifies the variables that 
that they have to measurei.e. they have to measure ( 9.1.1). 
identifying variables 
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Appendices 290 

L02 • Interpreting information e.g. • Interpreting information 
learner has to make sense of e.g. to interpret infonnation 
infonnation given in order to from the table in order to 

choose the variable that needs predict which variable needs 

to be measured to be measured (9.2.3). 

• (hypothesizing is inferred) 

2.4 LOI • Planning science investigations • Plans investigations i.e. 
e.g. deciding which variable identifies the variables that 

I 
I should be calculated they have to calculate ( 9.1.3). 

• Hypotesising is inferred 
• Interpreting information , 

e.g. to interpret infonnation 
from the table in order to 

L02 • Interpreting i.Iuonnation e.g. predict which variable needs 

learner has to make sense of to be calculated (9.2.3). 

i.Iuonnation given to choose 
which variable to calculate 

2.5 LOI • Planning science investigations • Plans investigations i.e. 
e.g deciding which variable is identifies the variables that 
the dependent variable they have to measure( 9.13). 
(resistance) 

• Interpreting infonnation e.g. 

L02 • Interpreting infonnation e.g. learner has to make sense of 
learner has to make sense of information given to identify 
infonnation given to identify the dependent variable (9.2.3). 
the dependent variable 
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2.6 L01 • Plamling science investigations • Planning science 
e.g. learner clarifies focus investigations e.g. learner 

question for investigation clarifies focus question for 
i.e. how is the resistance of the investigation (9.1.1). 
'pencil lead' affected by its 
length? 

L02 • Interpreting information • Interpreting information 
e.g. making sense of the 

e. g. learner has to interpret 
information to write down 

information given by the 
the matter to be 
investigated i.e raising 

investigation in order to give 
the aim of the investigation 

questions about a situation 
(9.2.3). 

• Raising questions about a 
situation e.g. how is the 
resistance of 'pencil lead' 

affected by its length? 

2.7 L01 • Plamring science investigations • Plamling science 
e.g. developing a method for investigations e.g. writing 
the investigation dovm thw method for the 

investigation (9.1.2). 

L02 • Interpreting information • Interpreting information e.g. 
e.g using the given information learner has to interpret 
to describe a method to be used information given by the 
i.e. Vary length of pencil lead; investigation in order to be 
control variables taking; able to write dovvn the method 
voltmeter and armneter (9.2.3). 
readings. 

• Communicating science 
infonnation e.g. constructing a 
circuit diagram in describing 
the method used in answering 
the problem they wish to 
investigate i.e. how is the 
resistance of 'pencil lead' 
affected by its length? 

2.8 L01 • Planning science investigations • Evaluates data and 
e.g. learner draws a graph of cormnunicates findings i.e. 
resistance against the length of learner presents data in 
the pencil lead to represent the suitable form to show trends 
data and patterns (9.1.3). 

L02 
Interpreting information i.e. Conmlunicating science • • 

information e.g. drawing a translates tables into line 

graph of resistance against graphs (9.2.3). 

the length of the pencil lead 

Recording infornlation 
e.g. learner uses a graph to 
represent the data given. 
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L03 • Applies lmowledge i.e. • Applies lmowledge applies 
leamer uses knowledge of plinciples and links relevant 
wetlands and applies it to concepts to generate solutions 

the particular question to somewhat unfamiliar 
problems 
( 9.2.-1-). 

• Problem sol\,ing i.e. learner has 
to identify four more problems • Understands the sustainable 
that is a threat to tile wetlands use of tile earth's resources 

i.e.learner responds 
appropriately to knowledge 
about tile use of resources and 
emironmental impacts 
(93.2) 

3 ') 

.J 

L02 • Applies knowledge i.e • Interprets infonl1ation 
learner uses knowledge i.e. generates own sentences 
of wetlands and applies it to (9.2.3). 
tile particular question 

• Understands tile sustainable 
L03 • Problem solving i.e learner has 

use of tile eartll' s resources i. e 
to decide on three steps that 

leamer responds appropriately 
should be taken to solve the 

to knowledge about the use of 
identified problem. 

resources and enviromnental 
impacts (9.32). 

(1 

.... 
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2.9 LOl • Communicating science • Evaluates data and 
infonnation e.g.1earners reports cOlmnunicates findings i.e. 
on tlle investigation by drawing seeks patterns and trends in 
a conclusion the data collected and 

generalisie in tenns of 
simple principles (9.1.3). 

• Application of a formula, i.e. 
proportionality. • Interprets infonnation i.e. 

by identifying relationships 
between variables from 

L02 
tables and graphs of data 
(9.2.3). 

• Interpreting infornlation 
e.g.making an inference from 
given infonnation from the 
experiment i.e. t11e graph of 
resistance against t11e lengili 
of tlle pencil lead and t11e table 
to draw a conclusion 

3.1 L02 • Recall meaningful 
Recall meaningful 

infonnation e.g. learner • 
information when it is needed 

has t11e opportunity to 
(9.2.1). 

recall infonnation on wetlands. 

• Interpreting infonnation e.g. 
learner has to explain in his • Interpreting infonnation 
or her own words reasons 
for preserving t11e wetland 

i.e. own sentences are 

• Sorting infonnation e.g. learner 
generated from te>..1: (9.2.3). 

has to sort out tl1e information 
given. 

L03 • Problem solving e.g. learner is 
able to give reasons for • Understands tl1e sustainable 
preserving tl1e wetlands use of the earth's 

I 
resources i.e.leamer 
responds appropriately to 
knowledge about tl1e use 
of resources and environmen 
impacts (9.3.2). 

3.2 L02 • Interpreting infonnation e.g. • Interpreting infonnation i.e. 
changing t11e form of learner generates own 
infonnation, from the picture sentences from te>..1: (9.2.3). 
given portraying tl1e problems 
tlrreatening tlle wetland into 
sentences 

Recall meaningful • Recall meaningful • infonnation when it is needed 
infomlation 

(9.2.1). 
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4.2a LOl • Sorting and classifying • Evaluates data and 

• Communicating science communicates findings i.e. 
information i.e. learner presents data in suitable forms 
translates the infonnation given in order to show trends and 
by the graph into a table. patterns (9.1.3). 

• Interpreting infonnation i.e. 
learner changes fonn of 
information to another fonn 
i.e from line graph to table form 

4.2bl LOl • Interpreting information. e.g. • Evaluates data and 
The learner makes an inference communicates [mdings 
by using the given infonnation 
i.e. listing one advantage and 
disadvantage for the children's 
family for using wood 

• Evaluates data i.e. learner has 
to evaluate the line graph in 
order to list the advantage or 
disadvantage for the children's 
family for using wood 

L02 • Interpreting information. e.g. • Interprets infonnation i.e. 
The learner makes an inference interprets information by 
by using the given infonnation translating line graphs into 
i.e. listing one advantage and text (9.2.3) 
disadvantage for the children's 

LOl 
family for using propane gas 

• Evaluates data and • Evaluates data i.e. learner has communicates finding (9.1.3) 
to evaluate the line graph in 
order to list the advantage or 
disadvantage for the children's 
fantily for using propane gas 

4.2b2 LOl • Interpreting infornlation. e.g. 
The learner makes an inference 
by using the given inforn1ation 
i.e. listing one more advantage 
or disadvantage for the 
children's fantily for using 
propane or wood. 

• Evaluates data i.e. learner has 
to evaluate the line graph in 
order to one more advantage or 
disadvantage for the children's 
family for using propane or 

L02 
wood 

• Interprets infonnation i.e. 
interprets infonnation by 
translating line graphs into 
te.\.1 (9.2.3) 

4.2b3 LOI • Interpreting infonnation e.g. 
The learner makes an inference 
by using the given il1fonnation 
i.e. listing one more advantage 
or disadvantage for the 
children's family for using 
propane or wood. 
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3.4 L02 • Interpreting infonllation i.e. • Interprets infonnation i.e. 
learner reads through the generates own sentences 
passage given and after his /her (9.2.3). 
interpretation of the passage, 
has to decide with which one • Applies knowledge i.e. apples 
he/she agrees most principlesw and links relevant 

concepts to generate solutions 
to somewhat unfamiliar 
problems (9.2.4). 

L03 
• Justifying an argument i.e. 

Understands science as a • learner has to choose the person 
human endeavour i.e. 

that he/she agrees with most 
recognizes differences in 

and has to justify their choice. 
explanations offered by the 
Natural Sciences Leaming 
Area and other systems of 
explanation i.e identifies 
sources and nature of 
authority in two differing 
explanations for an event 
(9.3.1). 

• Understands sustainable use 
of earth's resources: responds 
appropriately to use of 
resources and envirolUnental 
aspects (9.3.2). 

4.1a L02 • Interpreting information e.g the • Recalls meaningful 
leamer uses what has been information i.e at the 
given to him/her i.e. the rninimlll1, learner recalls 
diagrams with the atoms, the principles, processes and 
learner 'will be able to use the models (9.2.1). 
key to develop a formula for 

4.lb L02 each molecule. 

• Recalling meaningful 
infonnation e.g. learner • Recalls meaningful 
has to know what the ethane infonnation i.e at the 
formula is from section A minimmn, learner recalls 
and to understand what principles, processes and 
occurs when ethane bums models (9.2.1). 
i.e use oxygen. 

• Applies knowledge i.e learner 

uses the key given with the • Applies knowledge i.e applies 

diagram to write down a 
principles and links relevant 

4.1c L02 balanced equation for the 
concepts to generate solutions 

reaction that occurs when 
to somewhat unfamiliar 

ethane burns. 
problems (9.2.4). 

• Applies knowledge 
• Applies knowledge i.e applies 

principles and links relevant 
concepts to generate solutions 
to somewhat mrfamiliar I 

problems (9.2.4). 
, 
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1 • Evaluates data i.e. learner has 

I 
to evaluate the line graph in 

1 order to give one more 
I 

I 
advantage or disadvantage for 

I I the children's family for using 
I. 

propane or wood. 
; L02 • The learner interprets 
1 infonnation i.e. interprets 
I 

information by translating line 

I graphs into teA'! (9.2.3) 
1 

! 
! 

! 

I 

i 
5 , LOI • Interpreting information I.e. • Evaluates data and 

I. leamer makes an inference after commullicates fmding (9.1.3) 
1 evaluating the graphs. 

I 

1 

L02 
Communicating science • Interprets infonnation i.e. • information i.e. learners use the interprets information by 
line graphs to be able to list one translating line graphs into 
more advantage or text (9.2.3) 
di sadvantage for the children's 

• Applies lmowledge i.e. family for using propane or 
wood. learner applies principles and 

links relevant concepts to 
generate solutions to 
somewhat unfamiliar 
problems (9.2.4) 

• Understands sustainable use 
of the earth's resources (9.3.2) 

L03 • Interpreting information I.e. 
leamer makes an inference after 
evaluating the graphs. 
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APPENDIX 3 

GRADE <) LEARNERS' MEAN SCORES 

FOR EACH ITEM (PILOT STUDY) 
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Descriptive Statistics (PILOT STUDY 3 SCHOOLS) 

Variable Valid N Mean Minimum Maximum Std.Dev. 
01.1 511 1.37 0.00 4.00 1.45 
01.2 511 1.17 0.00 3.00 1.13 
01.3 511 1.21 0.00 2.00 0.87 
01.4 511 2.18 0.00 5.00 1.32 
02.1 511 0.20 0.00 1.00 0.40 
02.2 511 0.32 0.00 1.00 0.47 
02.3 511 0.61 0.00 2.00 0.86 
02.4 511 0.45 0.00 1.00 0.50 
02.5 511 0.21 0.00 1.00 0.41 
02.6 511 0.46 0.00 2.00 0.73 
02.7 511 0.80 0.00 4.00 1.02 
02.8 511 1.01 0.00 3.00 1.27 
02.9 511 1.61 0.00 5.00 2.13 
03.1 511 3.75 0.00 8.00 3.07 
03.2 511 1.77 0.00 4.00 1.37 
03.3 511 1.31 0.00 3.00 1.16 
03.4 511 2.04 0.00 5.00 1.44 
04.1a 511 1.62 0.00 4.00 1.35 
04.1b 511 0.98 0.00 4.00 1.61 
04.1c 511 0.45 0.00 2.00 0.80 
04.2a 511 1.43 0.00 4.00 1.49 
04.2b1 511 0.87 0.00 2.00 0.91 
04.2b2 511 0.76 0.00 2.00 0.92 
04.2b3 511 0.35 0.00 1.00 0.48 
05 511 1.83 0.00 6.00 1.91 
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SCHOOL AMEAN VALUES 
Item Valid N Mean Minimum Maximum Std.Dev. 
1.1 150 2.84 0.00 4.00 1.04 
1.2 150 1.95 0.00 3.00 1.06 
1.3 150 1.67 0.00 2.00 0.66 
1.4 150 3.62 0.00 5.00 1.10 
2.1 150 0.29 0.00 1.00 0.45 
2.2 150 0.57 0.00 1.00 0.50 
2.3 150 0.99 0.00 2.00 0.94 
2.4 150 0.63 0.00 1.00 0.49 
2.5 150 0.38 0.00 1.00 0.49 
2.6 150 0.94 0.00 2.00 0.80 
2.7 150 1.69 0.00 4.00 0.87 
2.8 150 2.41 0.00 3.00 0.91 
2.9 150 4.34 0.00 5.00 1.58 
3.1 150 6.60 0.00 8.00 1.51 
3.2 150 2.66 0.00 4.00 0.95 
3.3 150 2.40 0.00 3.00 0.74 
3.4 150 3.77 0.00 5.00 1.04 
4.1 (a) 150 2.54 0.00 4.00 1.22 
4.1(b) 150 2.31 0.00 4.00 1.72 
4.1(c) 150 1.09 0.00 2.00 0.93 
4.2(a) 150 2.78 0.00 4.00 0.90 
4.2(b)1 150 1.78 0.00 2.00 0.52 
4.2(b)2 150 1.77 0.00 2.00 0.58 
4.2(b)3 150 0.77 0.00 1.00 0.42 , 
5 150 3.58 0.00 6.00 1.57 
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SCHOOL B: MEAN VALUES 

Item Valid N Mean Minimum Maximum Std.Dev. 
1.1 121 1.52 0.00 4.00 1.35 
1.2 121 1.51 0.00 3.00 1.08 
1.3 121 1.45 0.00 2.00 0.77 
1.4 121 1.82 0.00 3.00 0.72 
2.1 121 0.22 0.00 1.00 0.42 
2.2 121 0.42 0.00 1.00 0.50 
2.3 121 0.89 0.00 2.00 0.94 
2.4 121 0.74 0.00 1.00 0.44 
2.5 121 0.31 0.00 1.00 0.47 
2.6 121 0.56 0.00 2.00 0.75 
2.7 121 1.08 0.00 4.00 1.01 
2.8 121 1.12 0.00 3.00 1.13 
2.9 121 1.32 0.00 4.00 1.29 
3.1 121 5.25 0.00 8.00 2.75 
3.2 121 2.35 0.00 4.00 1.31 
3.3 121 1.40 0.00 3.00 1.11 
3.4 121 1.87 0.00 4.00 0.80 
4.1(a) 121 1.98 0.00 4.00 1.24 
4.1(b) 121 1.22 0.00 4.00 1.75 
4.1 (c) 121 0.47 0.00 2.00 0.82 
4.2(a) 121 1.98 0.00 4.00 1.30 
4.2(b)1 121 0.98 0.00 2.00 0.88 
4.2(b)2 121 0.83 0.00 2.00 0.87 
4.2(c)3 121 0.48 0.00 1.00 0.50 
5 121 2.46 0.00 6.00 1.66 
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SCHOOL C: MEAN VALUES 

Item Valid N Mean Minimum Maximum Std.Dev. 
1.1 240 0.38 0.00 3.00 0.75 
1.2 240 0.52 0.00 2.00 0.73 
1.3 240 0.80 0.00 2.00 0.84 
1.4 240 1.47 0.00 4.00 0.90 
2.1 240 0.13 0.00 1.00 0.34 
2.2 240 0.11 0.00 1.00 0.31 
2.3 240 0.23 0.00 2.00 0.56 
2.4 240 0.19 0.00 1.00 0.39 
2.5 240 0.05 0.00 1.00 0.22 
2.6 240 0.10 0.00 2.00 0.43 
2.7 240 0.10 0.00 3.00 0.44 
2.8 240 0.07 0.00 3.00 0.41 
2.9 240 0.05 0.00 3.00 0.29 
3.1 240 1.21 0.00 8.00 1.51 
3.2 240 0.92 0.00 4.00 1.09 
3.3 240 0.58 0.00 3.00 0.79 
3.4 240 1.03 0.00 5.00 0.73 
4.1(a) 240 0.86 0.00 4.00 1.02 
4.1(b) 240 0.03 0.00 4.00 0.29 
4.1(c) 240 0.04 0.00 2.00 0.23 
4.2(a) 240 0.30 0.00 4.00 0.88 
4.2(b)1 240 0.25 0.00 2.00 0.57 
4.2(b)2 240 0.10 0.00 2.00 0.37 
4.2(b)3 240 0.02 0.00 1.00 0.13 
5 240 0.42 0.00 5.00 0.88 
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APPENDIX 5 

AN EXPLORATORY FACTOR ANALYSIS OF 

Ti lE RESPONSES TO THE 25 ITEMS TESTED 

AT THE THREE SCHOOLS A, BAND C 
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F actor Analysis of the 25 CT A items of the three pilot schools. 

Factor Factor Factor Factor 
Variable 1 2 3 4 
1.100000 0.469 0.176 0.295 0.389 
1.200000 0.180 0.037 0.580 0.106 
1.300000 0.102 -0.003 0.622 0.054 
1.400000 0.502 -0.144 0.484 -0.074 
2.100000 -0.005 0.688 -0.025 0.041 
2.200000 0.173 0.292 0.168 0.500 
2.300000 0.141 0.088 0.093 0.680 
2.400000 0.202 0.086 0.115 0.724 
2.500000 0.075 0.640 0.035 0.226 
2.600000 0.206 0.394 0.324 0.204 
2.700000 0.369 0.283 0.298 0.413 
2.800000 0.473 0.455 0.379 0.168 
2.900000 0.471 0.449 0.448 -0.053 
3.100000 0.561 0.255 0.397 0.143 
3.200000 0.659 0.206 -0.061 0.243 
3.300000 0.694 0.149 0.104 0.213 
3.400000 0.666 -0.079 0.239 0.151 
4.1(a) 0.310 -0.007 0.507 0.364 
4.1(b) 0.209 0.197 0.627 0.322 
4.1© 0.169 0.235 0.567 0.200 
4.2(a) 0.472 0.315 0.287 0.278 
4.2(b)1 0.699 0.081 0.226 0.224 
4.2(b)2 0.646 -0.005 0.372 0.238 
4.2(b)3 0.505 0.084 0.430 0.009 
5.000000 0.522 0.252 0.385 0.219 

NOTE I: This factor analysis was carried out because intact data was available from 

the three schools in the pilot study (phase 1). In phase 2 only incomplete data due to 

time constraints was available from all the 12 schools which were part of the stratified 

sampling procedure in phase 2 of the investigation. 

NOTE 2: A correlation coefficient ofr=0.61 (n=64) for a predictive validity estimate 

was obtained between two Grade 9 classes' CT A scores and their learners' marks on 

the June 2004 school science examination papers. This value was statistically 

significantly (p<O.01). 
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APPENOIX 6 

GRAPHICAL COMPARlSONS OF THE MALE 

AND FEMALE SCORES ON CERTA IN IT EMS, 

GROUP ED ACCORDIN G TO FOUR LEVELS 
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APPEN DI X 7 

GRAPHICAL PRESENTATION OF 

DIFF ERENT SES SCHOOLS 
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APPENDIX 8 

LETTER FROM Ti lE WCED GIV ING Til E 

RESEARCHER PERMISSION TO CONDUCT 

RESEAR CII [N THEI R SC IIOOLS 
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]11 

111_.l, -'JIO 
IS,be loMfundo loNl<hon. Knlonl 

'i ,,,,,,,,,,! 
R,f"""", R"" ,, ' 
I~~ "L" , ,, 

411312005 

PERMISSION TO CONDUCT RESEARCH 

Dear Colleague 

~ks Fenal Mullajee has sought permission from my office to conduct rese~ r ch ~t your schC>Ol She IS 
a sCI ~ r\ ce Masters's student at UCT She needs copies of the learners' Natural sCience a~swer 
oool<s ( Section B) 

We sUpp<Jrt her rfK1uest to collect d~ta on wndltlon that it meets with your approval as head of the 
Insti tuti on and does not needlessly disrupt the rest of the school 

We wish Mrs MullaJee every ~uccess in her studies ~~d trust that he' resea,ch \\1111 benefit ~II our 
teachers 

JJif\k",LJt 
Isign.:.d) Madie KI.:.inschrnidt 

ICHI EF CURRICULUM ADVISER 
CENTRAL EMDC) 
Dat .:., 13 April 2005 

" '_ lL' ,,,co. '" "c," ,'",r."o" "u-,",' " , , ~O""L>r"""."'" " I"lU" ~COTL OD'C""n " .... . , L' <lL ~Ok"£,ro'D'"cr .. 
~CLD , U. II , " """'"<>t,O 7" " ,L." "", .'''0 \ n,'K' ,,, . .. ,. '''~o 

(~M '" n~l "." , W" ' . ', "'"R_' ,OlL '",",STR",", ' RLV AA T>H '" H _ U,"', AI, ""," 
,," "w r [~'r" . , , ~" , ", lmVC H '''" ' , ,,, , '" ' " R • .., _ , ." ,n "'" ,or" ( ,n Tn"" ..... 
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APPEN[)!X 9 

LETTER ADDRESSED TO THE PRINCIPALS 
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11 March 2004 

The Principal 

!' ERM ISSION TO ('ON LJUCT RCSCAltCI I 

3\3 
rROVINS1,~1 I, I\II~ I I ~ I~ r RA~lt WI.S_)'" Vo l' 

On d t(",,, sll cpu r!emel! t 

l'J!OVJ'M.-lfll. _'IJ",IN1 URA nON 111['>1 t.Il" C _'I't 

Fodur:.!i"" Ot'IHlr!mtnt 

IStuc h'l\-1fundn 

Mr~ Ferial Mu llajcc ha~ sought permi ssio l1 from my ofTlce to conduct rescar.;h at your 
M: hoo1. She is a s.cience Master's student at U.C.T. She needs to cond uct an interview with 
b (jrade 10 leamer.. baseJ on Ihe Natural &:icnce e rAs that they 'Hole lasl year. 

'''t' .'iU PI,,,rt her req lIest 10 con due l I h('s(' ill 1 cn'it'ws on ('ontl i lion I ha I il 1II t-t- ts wi! h 

your appro":11 as head of the ins1i111 1ion a lld doe ... 1101 needle.~s l ~ dis rupt th t' u 'sl "f 

the "'l: hu"l. 

We wish I\l ~ Mullajee e~'e~' success alltl trlls llh al her research wi ll bt' ll eti t all Ollr 

teacher ... (I ud learne rs. 

Mackie KI&inschmidi 

Chief Curriculum Advisor (EM DC - Central) 

PLIJ!<I"rl 
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