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ABSTRACT Exit-level assessment at the end of schooling determines access to higher education, or employment,
or other life chances. This case study compares the demands of the 2004 Biology examination papers in Kenya,
Zambia, Ghana and South Africa. The 2004 South African exit-level examinations were differentiated into Higher
Grade and Standard Grade. Other countries’ examinations were compared with both grades. A major curriculum
reform in South Africa in 2008 marked the end of the differentiated system. Post-reform examinations of 2010
were included in this study. Question papers were analysed in terms of a number of factors that contribute to the
demands of an examination. Revised Bloom’s taxonomy was used to analyse cognitive demand.  All of the papers
were heavily weighted in the cognitive skills of remembering, understanding and applying, and in factual and
conceptual knowledge.  Only South Africa examined just the final year of schooling, and omitted a practical
examination. The South African examinations were much longer than those of the other countries. Kenyan
examinations provided a fair and valid assessment of theory and practical aspects of the subject. This article
reveals that the demands of Biology examinations are comparable among the four countries; this comparability is
crucial for international recognition of qualifications.
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INTRODUCTION

Public examinations conducted in the final
year of schooling are used for a number of dif-
ferent purposes in most education systems:
 They set the standards to be achieved by

teachers throughout a country by a cen-
tral specification of the objectives and
curriculum to be assessed. Such a docu-
ment becomes public knowledge, and per-
mits comparability across countries.

 The results are used to select students for
further education, or for entry into the
workforce. This role plays a crucial part in
future careers and life chances for school-
leavers.

 Examinations provide certification of
achievement at the end of schooling. Job
opportunities often depend on possession
of the certificate confirming successful
completion of schooling.

 Examination results are released very pub-
licly, and may be used to ensure account-
ability of schools and the educational sys-
tem. In some countries, pass rates in the
final examinations are powerful political
tools.

 Examinations can be used to modify and
control curriculum and methods of teach-
ing in positive and negative ways. Curric-
ulum is designed so that it is “examinable”,
and teaching in the final years of school-
ing may be examination-dominated (Eck-
stein and Noah 1989; Atkin and Black 2003;
Kellaghan and Greaney 2004; Harlen 2007).

The comparability role of school-leaving as-
sessment, either through public examinations or
school-based assessment, influences the mobil-
ity of students between countries. Articulation
and portability of qualifications has been the
subject of the Bologna Process (started in 1999),
which set out to promote recognition of qualifi-
cations between member states of the European
Union. The ideal is that all countries within the
European Union should develop their national
frameworks to be compatible with an overarch-
ing framework of qualifications. Progress has
been slower than anticipated. Two broad cul-
tures have emerged: countries that wish to pro-
tect their own qualifications, and are overly con-
cerned that ‘foreign’ qualifications should match
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and exceed the requirements of their own equiv-
alent qualifications, and countries that are more
concerned to recognise potential to succeed,
and tend to recognise qualifications that are
clearly below the level of the equivalent qualifi-
cation in their own country (Bergan 2010).

In Africa, successive World Bank Reports
(Kellaghan and Greaney 2004; World Bank 2008)
have pointed to the challenges still facing edu-
cation in sub-Saharan Africa, and the failure of
most countries to achieve the goals of the Jom-
tien Declaration of 1990 or the Dakar Declara-
tion of 2000. Both Reports comment on the dom-
inance of public examinations in the education
systems of most sub-Saharan African countries.
It is argued that examination dominance has in-
creased motivation of both pupils and teachers
and accountability of schools. Educational suc-
cess is measured in terms of pass rates in the
national examinations, and this applies from the
national education ministry to individual schools
and teachers. The backwash effect of examina-
tion dominance is that ‘teaching for examina-
tions’ is widespread, and encourages extrinsic
motivation in students. Any part of the curricu-
lum that cannot be examined formally is likely to
be left out of the taught curriculum. On the other
hand, well-constructed examinations can be a
constructive force in education, particularly if
they encourage higher-order thinking skills in-
stead of rote-learning and memorisation of facts
(World Bank 2008).

Black and Wiliam (2006) have questioned the
reliability and validity of public examinations,
yet they enjoy the confidence of policy-makers,
those responsible for access to higher educa-
tion, and the general public. Black and Wiliam
(2006) illustrate some problems of reliability of
examination results between years, and from one
day to another for individual examination candi-
dates. From their research, they estimate that
there is a 20-30% chance that a candidate’s re-
sult is wrong by one assessment level in En-
gland. Standardised tests such as those used in
international studies have higher reliability than
commercially produced educational tests, which
have higher reliability than school-produced
tests. Assessment experts are better able to meet
the requirements of fairness, validity and reli-
ability than generalist teachers. The overall in-
tention of Black and Wiliam’s paper is to raise
awareness of the unreliability of tests and exam-
inations, but they inadvertently provide an ar-

gument in favour of external, large-scale exami-
nations rather than school-based tests.

Despite the unreliability of public examina-
tions pointed out by Black and Wiliam (2006), it
is highly unlikely that high-stakes examinations
will be discontinued in African countries for
many years to come (World Bank 2008). They
play a highly significant role in the life chances
of children. Access to secondary education and
thereafter tertiary education is determined by
the results of public examinations, and hence
they are a powerful motivating force in educa-
tion. These examinations are used to determine
recognition of qualifications for access to high-
er education in countries other than the home
country. Thus comparability of examination re-
sults and qualifications is still an important is-
sue for mobility of students between African
countries and between Africa and other parts of
the world.

The British Office of Qualifications and Ex-
aminations Regulation (Ofqual) claims that com-
parisons of qualifications between years and
between examining systems are often conduct-
ed by qualification evaluators, but they are rare-
ly quantitative or systematic (Ofqual 2011). The
National Recognition Information Centre (NAR-
IC) for the United Kingdom (UK) and European
Network of Information Centres in the European
Region (ENIC) accredit qualifications from oth-
er countries for the purposes of employment and
access to higher education in the UK and Eu-
rope. They use a comprehensive set of criteria
applied to the whole qualification. The result is
a qualitative judgement of the comparability of
the whole qualification, rather than of individual
subjects (ENIC-NARIC 2010).

Eckstein and Noah (1989) compared school-
leaving examinations in eight northern hemi-
sphere countries, and provided an overall de-
scription of the examination systems and meth-
ods of examination, with a subjective evaluation
of the level of difficulty inherent in a whole qual-
ification. Kellaghan and Greaney (2004) and the
World Bank (2008) provide comparative descrip-
tions of overall assessment and examination
practices in sub-Saharan Africa, with details of
pass rates in some countries, but did not evalu-
ate the qualifications against each other or
against an external benchmark. The purpose of
the two World Bank studies was to provide rec-
ommendations for improving assessment in the
countries studied.
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Detailed and comparative analyses of exam-
ined curriculum and examination papers have
been conducted in South Africa, covering the
three years before and one year after the intro-
duction of the new curriculum in 2008 (Umalusi
2009). A similar detailed study conducted jointly
by Higher Education South Africa and Umalusi1

compared selected international and Namibian
qualifications with those of South Africa (Grus-
sendorff et al. 2010). The studies of 2009 and
2010 used an analytical instrument developed
by Umalusi to make judgements about compara-
tive demand and difficulty of the qualifications.

Ofqual (2011) has embarked on an interna-
tional comparison of assessment in senior sec-
ondary schooling, including 11 examining au-
thorities in countries outside Britain, three inter-
national qualifications, and two types of qualifi-
cations available in Britain. No African coun-
tries are included in their study. The focus of
their analysis is the extent to which each qualifi-
cation prepares students appropriately for en-
try into an honours degree level course at a UK
university. The study investigates three main
foci: contextual factors, such as the purpose of
the qualification, take-up rates and pass rates;
the nature of subject matter prescribed for the
qualification, breadth and depth of subject cov-
erage; and an analysis of the assessment instru-
ments to make judgements about demand and
difficulty (Ofqual 2011).

The breadth and depth of curriculum cover-
age were also considered in a comparison of
international qualifications with those of Namibia
and South Africa (Grussendorff et al. 2010). Find-
ings for the subject of Biology were that the
subject matter examined in South Africa had less
breadth than in other examining bodies, except
for Cambridge AS Level, which is the first year
of the two-year A-Level curriculum. The depth
of subject matter was judged to be similar to the
Cambridge AS Level, but lower than the Interna-
tional Baccalaureate Higher Level and Cambridge
A Level.

The cognitive demands and level of difficul-
ty of examined curriculum and examinations are
separate factors to be evaluated in comparabili-
ty studies (Pollitt et al. 2007). Many factors im-
pact on examination demand, including the
amount of time assigned to writing examinations,
number of questions to be answered, amount of
reading and writing to be done, level of reading
difficulty, amount of choice given in the paper,

and demand on long-term memory. However,
demand also includes the cognitive processes
that a candidate must activate in order to an-
swer a question.  Pollitt et al. (2007) define ‘de-
mand’ as the “cognitive mental processes that a
typical student is assumed to have to carry out
in order to complete the task set by a question”
and ‘difficulty’ as “an empirical measure of how
successful a group of students were on a ques-
tion” (p. 169).

Demand requires that examiners and evalua-
tors of examinations identify what happens in
the students’ mind as they make sense of a ques-
tion and construct a response to it. Difficulty
derives from the ability of the student and the
level of difficulty of an assessment task, esti-
mated by analysis of students’ scores on an ex-
amination or test. Put simply, marks are lower for
difficult questions than for easier questions. This
analysis can only be conducted after the exami-
nation process, since many unexpected factors
intervene when students actually respond to
questions (Pollitt et al. 2007).

The level of difficulty of General Certificate
of Secondary Education (GCSE) examinations in
different subjects in the UK has been compared
by applying the Rasch model (Coe 2008). This
study showed that examinations in foreign lan-
guages were experienced by students as more
difficult than subjects like Drama, Media Stud-
ies and English. Coe (2008) points out that ex-
amination results are used as an indicator of a
linking construct (general ability), and as such
subject choice could have a significant effect
on life chances if the level of difficulty of the
examinations in different subjects is ignored. This
is illustrated when one considers that a B grade
in a foreign language is equivalent to an A grade
in English or Drama and a C in Latin, given the
differences in levels of difficulty.  The chances
of being awarded a scholarship may be affected
by subject choice if all subjects are treated as
equally difficult.

Demand and difficulty overlap, in the sense
that tasks that require complex mental proce-
dures are more difficult than those requiring sim-
ple mental procedures (Crisp and Novakovic
2009). However, the presentation of a question
may obscure the mental procedure required to
solve it, so that a question requiring a simple
mental procedure may become difficult because
of its presentation. Visual literacy, defined as
the ability to interpret and make meaning of im-
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ages, may affect the ability of a candidate to
make sense of a question. The performance re-
quired by the student to answer a question is a
further factor affecting the level of difficulty (Pol-
litt et al. 2007). Students writing an examination
in a language other than their home language
experience difficulty in answering free-response
questions, even where the mental procedure is
simple. Constructing an extended written re-
sponse is the most difficult task for such stu-
dents (Howie 2001; Reddy 2006).

Most examining authorities specify a weight-
ing for different types of cognitive demand in
exit-level examinations. The descriptions of cog-
nitive demand can be matched to Bloom’s tax-
onomy, with ordered levels of cognitive demand
(from least demanding to most demanding) as
knowledge, comprehension, application, analy-
sis, synthesis and evaluation. Examining author-
ities frequently collapse the six levels of cogni-
tive demand into three or four levels. As stu-
dents progress through the schooling system,
the weighting on higher-order cognitive de-
mands increases.

This study compares examinations in four
African countries, Ghana, Kenya, Zambia and
South Africa. The vast majority of students in
these countries have selected English as the
medium of instruction and assessment, although
most do not speak English as their home lan-
guage. All four countries have their own exami-
nation boards or belong to a regional grouping
of countries with a common examining body.
South Africa’s education system has undergone
extensive reorganisation, from 19 departments
of education catering for different ethnic groups
prior to 1994, to a single national department
overseeing nine provincial departments. South
Africa implemented a major curriculum change
in 2006, which was examined at exit level for the
first time in 2008.

In Ghana, Kenya and Zambia less than half
of the primary school-leavers proceed to sec-
ondary school (World Bank 2008). The period of
compulsory schooling ends at about 13 years of
age in these countries. South Africa differs in
that most students proceed from primary school
to secondary school. The low levels of partici-
pation by African students in tertiary level stud-
ies in sciences, technology, and mathematics-
related fields has been a cause for concern in all
African countries, given that economic devel-
opment depends partially on production of sci-

entists, engineers and technologists (World
Bank 2008). Entry to tertiary level study depends
on the results of the school-leaving assessments
written at the end of the senior secondary phase
of schooling (Kellaghan and Greaney 2004;
World Bank 2008).

The duration of senior secondary schooling
differs in the four countries. In Ghana, Zambia
and South Africa, senior secondary schooling
is of three years’ duration, with exit-level exami-
nations taking place at the end of the third year.
In Kenya, senior secondary schooling is of four
years’ duration.  Until 2008 the South African
senior secondary system offered differentiated
courses, with a Higher Grade (HG) and a Stan-
dard Grade (SG) examination offered in each sub-
ject. This differentiated system was phased out
in 2008 with introduction of the National Senior
Certificate based on the National Curriculum
Statement (Umalusi 2009).

Sub-Saharan African countries have rarely
participated in the Trends in International Math-
ematics and Science Studies (TIMSS), but in
2003 three countries (Botswana, Ghana and South
Africa) did so. They occupied the lowest three
positions on the table of results in both Mathe-
matics and Sciences, with South Africa the worst
performer of all participating countries. Ghana’s
position was higher than that of South Africa in
both Mathematics and Sciences (Reddy 2006).
Kenya, Zambia and South Africa have partici-
pated in Southern and Eastern Africa Consor-
tium for Monitoring Educational Quality (SAC-
MEQ) studies of literacy and numeracy at Grade
6 level. Kenyan Grade 6 children have consis-
tently outperformed South African children, who
have outscored Zambian children. The Kenyan
average score is above the average of all partic-
ipating countries, while South Africa and Zam-
bia both score below the average (Hungi et al.
2010).

The present study investigates whether
school-leaving Biology examinations in Ghana,
Kenya, Zambia and South Africa are compara-
ble. Since Biology has a large enrolment in all
four countries, it provides an indicator of com-
parative demands of the school-leaving exami-
nations in the four countries. The research is
concerned with investigating a particular prob-
lem, and therefore falls within the pragmatic par-
adigm (Cresswell 2009). As such, it uses all ap-
proaches available to understand the problem.
It is a case study of the school-leaving examina-
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tions in Biology of four countries in the year
2004, since relevant information was available
for that year. The post-reform South African cur-
riculum and examinations of 2010 were included
in the analysis, to investigate changes in exam-
ination demand between 2004 and 2010, and to
compare the 2010 examinations with Ghana, Ken-
ya and Zambia.

The breadth and depth of examined subject
coverage were investigated. The examinations
were analysed qualitatively and quantitatively,
and judgements were made about comparability
of the demand of each examination. Students’
marks were not available, and so analysis of lev-
els of difficulty - as distinct from demand - was
not conducted.

METHODOLOGY

This study collected qualitative and quanti-
tative data about the examined curriculum and
examinations in the four African countries,
through an analysis of relevant documents.
Analysing the demands of examination papers
permits defensible judgements about the com-
parability of qualifications. Eckstein (1994) made
a subjective judgement about examination pa-
pers from a number of different countries, rating
them as “difficult”, “very difficult” and “easy”.
Pollitt et al. (2007) reviewed various approaches
to analysing the demand of examination papers,
and proposed that a consistent system for do-
ing so would help various stakeholders, such as
examiners and independent researchers trying
to make judgements about comparability of ex-
aminations between years, between qualifica-
tions, and between different subjects. They
turned to cognitive psychology and theories of
learning and thinking before arriving at a scale
of demands that provided a qualitative descrip-
tion of the demand of an examination paper. The
analytical scale of demand that they proposed
was successfully trialled (Crisp and Novakovic
2009), after which some modifications were made.
It has subsequently been applied in a number of
comparative research projects conducted in the
UK by the Qualifications and Curriculum Au-
thority (QCA) and its successor, Ofqual (for ex-
ample, QCA 2008a, 2008b; Ofqual 2011). The scale
of demand is known by the acronym CRAS, and
rates assessment items on each of four factors:
 Complexity of each component operation

or idea and the links between them;

 Resources: the use of data and informa-
tion  provided or generated by the stu-
dent;

 Abstractness: the extent to which the stu-
dent deals with ideas rather than concrete
objects or phenomena;

 Strategy: the extent to which the student
devises (or selects) and maintains a strat-
egy for tackling and answering the ques-
tion (Ofqal 2011:17).

Each question is assigned a level on each
factor, using a set of descriptors for each level.
For example, a project comparing senior second-
ary assessment in 18 examining authorities used
a scale of 1-4, from lowest demand to highest
demand. On the factor “abstractness”, the de-
scriptor for 1 was “deals with concrete objects,
avoids the use of technical terms”, while 4 was
described as “highly abstract, requires use of
technical terms” (Ofqual 2011:17). This analyti-
cal instrument provides a quantitative descrip-
tion of examination papers, enabling calculation
of a single index of demand for each examina-
tion. However, Pollitt et al. (2007) are clear that
the results of a CRAS analysis do not necessar-
ily translate into a scale of difficulty, although
demand is often related to difficulty (Crisp and
Novakovic 2009).

Moseley et al. (2005) reviewed 35 taxono-
mies of cognitive skills, and found potential in
the revised Bloom’s taxonomy (Anderson and
Krathwohl 2001), but eventually rejected it. They
constructed a three-level taxonomy which con-
tained common elements of almost all the taxon-
omies they reviewed. No literature was found
that showed the three-level taxonomy in use for
curriculum analysis or analysis of the demand in
examination papers.

Pollitt et al. (2007) cite the revised Bloom’s
taxonomy (Anderson and Krathwohl 2001) as a
possible instrument for analysing examinations,
but say that it had not been used for this pur-
pose before. It was designed as a taxonomy of
educational objectives, with application to
teachers’ classroom activities and assessment
tasks (Anderson and Krathwohl 2001). The
present study used the revised Bloom’s taxono-
my to analyse examination papers from the four
African countries.  This instrument provides a
detailed and nuanced analysis of demand ex-
pressed in educational objectives, instruction
and assessment, by using a two-dimensional
array. The columns on the array represent six
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cognitive skills, which are arranged hierarchi-
cally. These are remember, understand, apply,
analyse, evaluate and create. The rows repre-
sent four types of knowledge that students en-
gage with: factual, conceptual, procedural and
metacognitive knowledge. Each task can be al-
located to a cell corresponding to the cognitive
skill (usually indicated by the verb used) and
the type of knowledge required to carry out the
task. Thus, there are 24 possible categories into
which an assessment item can be placed (Ander-
son and Krathwohl 2001).

Curricula and examination papers from the
four countries for 2004 were obtained directly
from the various examining bodies. Documents
consulted are listed in Table 1.

The intended curriculum was extracted from
the documentation provided. The examined cur-
riculum was extracted from the intended curricu-
lum by calculating the proportion of examina-
tion marks awarded to each section of the cur-
riculum.  Where choice was available within an

examination paper, the weighting was calculat-
ed on the total number of marks, including all
options available to students. The answered
curriculum would have varied for different stu-
dents, and would have been narrower than is
presented here, since students were able to make
choices. The analysis permitted an estimate of
the breadth of the examined curriculum in each
case.

Two analysts studied the format of the ex-
amination papers, including number of pages,
number of individual questions, number of dia-
grams, and types of questions asked. Each ques-
tion was analysed using the revised Bloom’s
taxonomy as described by Anderson and Krath-
wohl (2001) and Anderson (2005). The analysts
debated questions at length before deciding on
a cognitive and a knowledge category for each
question. The number of marks allocated to each
question, and its categorisation in terms of the
revised Bloom’s taxonomy, was entered on a
spreadsheet. The marks were totalled for each

Table 1: Documents consulted for this study

Country Documents consulted      Source

Ghana Teaching Syllabus for Biology (Senior Secondary School), Ministry of Education,
September 2003 Ghana
Senior Secondary School Certificate Examination Biology 1 and West African
Biology 2, July 2004 Final marking scheme Biology 1 and Examinations Council,
Biology 2, July 2004 Ghana

Kenya Biology Syllabus undated Kenya Institute of
Education

Kenya Certificate of Secondary Education Biology Paper 1 The Kenya National
and Paper 2, Oct/Nov 2004 Marking Scheme Paper 1 Updated Examinations Council
Final Marking scheme Paper 2, Oct./Nov. 2004 Curriculum

Zambia Biology High School Syllabus Grades 10-12 undated Development Centre,
Lusaka

Joint Examination for the School Certificate and General Examinations Council of
Certificate of Education Ordinary Level Biology: Paper 1 Zambia
Multiple Choice; Paper 2 Theory; Paper 3 Practical, Nov. 2004
Marking Scheme Paper 2, Paper 3, Nov. 2004

South Africa Interim Core Syllabus and Provincialised Guide for Biology Grades Originally KwaZulu-
10-12 Higher Grade and Standard Grade (undated) Natal Department of
National Curriculum Statement  FET Life Sciences 2003 Education and Culture
Examination Guidelines FET Life Sciences 2009 (1996); adopted as the

national curriculum
from 2003 Department
of Education, Republic
of South Africa

Senior Certificate Examination Biology HG Paper 1 and Department of
Paper 2; SG Paper 1 and Paper 2, Nov. 2004 Final Version – Education, Republic of
Memo Biology HG Paper 1 and Paper 2; SG Paper 1 and South Africa National
Paper 2 National Senior Certificate 2010 Life Sciences Department of
Paper 1 and Paper 2 Final Version Memo Life Sciences Education, Republic
Paper 1 and Paper 2 of South Africa

FET =  Further Education and Training
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category in the revised Bloom’s taxonomy table,
and converted to a percentage, since the total
number of marks for each country differed sub-
stantially.

RESULTS

In Ghana and Kenya candidates wrote a the-
ory examination and a separate practical exami-
nation. In Zambia candidates wrote a theory ex-
amination and either a multiple- choice examina-
tion or a practical examination. South African
candidates wrote two theory examinations in
both 2004 and 2010.

Examined Curriculum

The examined curriculum addresses the
scope of content examined in the 2004 examina-
tions for each country, and the 2010 examination
papers for South Africa. Only theory papers were
included in this analysis, since the practical ex-
aminations were limited to a few specific topics
due to time constraints. Table 2 shows the
breadth of the examined curriculum in each coun-
try, and the weighting per generic content area.
The generic content areas were cell biology,2

form and function in plants,3 form and function
in animals,4 diversity,5 ecology,6 heredity and
evolution,7 and social applications of biology.8

Social applications of biology include hu-
man health and disease, environmental issues,
biotechnology, and indigenous knowledge sys-
tems.

Ghana, Kenya and Zambia examined all years
of Senior Secondary school. The proportion of
marks per year of study increased between the
first and third years of study, with the fourth
year in Kenya contributing a smaller proportion
of marks. In South Africa only the final year was
examined. Ghana, Kenya and Zambia included
questions on all of the generic topics, with the
exception of social applications of Biology in
Kenya. South Africa did not examine diversity
and heredity and evolution in 2004, and the 2010
examinations omitted cell biology, ecology and
had a very small weighting on diversity. The
examined curriculum in South Africa 2010 was
much narrower than in other examinations. In all
countries the highest weighting was on the form
and function of animals, except the South Afri-
can 2010 examination, where heredity and evo-
lution was most heavily weighted. Form and
function in animals included variable numbers
of life processes in the different countries. In
South Africa reproduction was the only life pro-
cess in plants and animals that was included in
the 2010 examined curriculum. All other exami-
nations included almost all the life processes,
with the exception of support and locomotion.
The South African 2010 examinations included
questions on DNA structure and functioning,
which were omitted in other examinations. There
was a marked difference between countries in
the proportion of marks for social applications
of Biology. This topic included mostly current
environmental and human health issues. The
South African curriculum examined in 2010 had

Table 2: Breadth of examined curriculum as indicated by number of years of study examined, and
weighting per generic content topic (expressed as a percentage of total marks allocated to each year
and content topic)

 Ghana Kenya Zambia South South
Africa Africa
HG and  2010
SG 2004

Weighting per year 1   24.0 10.8 16.1
   of SSC 2 32.0 27.5 32.2

3 44.0 44.2 51.7 100 100
4 17.5

Weighting per generic Cell Biology 12.0 13.2 3.5 15.5 0.0
    subject area Form and function in plants 25.5 24.0 13.9 17.2 2.7

Form and function in animals 28.5 28.9 22.9 54.5 10.0
Diversity 2.0 1.7 0.7 0.0 0.3
Ecology 4.0 16.5 13.2 6.8 0.0
Heredity and evolution 22.0 15.7 17.3 0.0 51.7
Social applications 6.0 0.0 28.5 6.0 35.3

SSC = Senior Secondary Certificate
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a strong applied Biology focus, but Zambia also
included many questions related to environmen-
tal and health issues. Diversity of life received a
small proportion of marks in all countries, or was
not examined, as was the case in South Africa in
2004. Some questions were difficult to allocate
to any topic, since they were designed to as-
sess skills such as drawing a graph from given
data, describing precautions to be taken when
setting up an experiment, and interpreting infor-
mation given in tables of data or graphs. The
context may have been biological, but the cog-
nitive skills required were generic to all scienc-
es. These questions were allocated to the clos-
est generic topic indicated by the context of the
question.

Structure, Layout and Format of Examination
Papers

The examination papers varied with regard
to length, types of questions, and use of dia-
grams, which are factors that could affect the
demand of examinations. Table 3 compares the
structure, layout and format of the examination
papers in the four countries.

Types of Questions Asked in Examination
Papers

In Ghana the questions were text only, with
no diagrams, tables or graphs. No experiments
or data sets were included in the questions. Sec-

Table 3: Comparison of examination papers

  Ghana  Kenya    Zambia      South Africa      South Africa
            2004            2010

Papers Theory and Theory and Theory and Two theory Two theory
Practical Practical either MCQ papers papers

or Practical
Total Examination
  Time 5 h 4.75 h 2.6 h (MCQ HG: 4 h 5 h

option)3 h SG: 4 h
(practical
option)

Number of Pages 11 in theory 14 for theory 8 for theory HG: 36 SG: 32 23 Answers
paper. Answers paper, including paper, including  Answers written in
written in space to write space to  written in separate
separate answers write answers separate booklet booklet
booklet

Total Marks Per Theory: 140 Theory: 100 Theory: 120 HG: 200 x 2 150 x 2
  Paper Practical: 60 Practical: 60 Practical or SG: 150 x 2

MCQ: 40
Average Marks .9 2.3 1.8 HG: 3.2 2.4
  Per  Question SG: 2.7
  Answered
Structure of Section A: 60 Section A: short Section A: Five Each paper: Each paper:
  Theory Paper MCQ (60); answers (20) questions, short Section A: Section A:

Section B: 4 Section B:  5 answers (Total: 84) Short answers short
‘essay’ ques- questions, 8 Section B: Extended (HG: 60, answers (50)
tions out of marks each. response; choice SG: 50) Section B:
possible 7 (80) Section C: Data of 3 out of 5 Section B: Mostly short

response question questions (12 Mostly short answers
(20), choice of marks each). answers (60)
two essays (20). (HG: 104, Section C:

SG: 100) Data res-
Section C ponse (22);
(HG only): mini-essay
Data response (18)
(17), mini-essay
(18)

Weighting of 30% Not included Not included 25% 25%
  School-based
  Assessment
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tion A contained 40 multiple- choice questions,
each worth one mark. “Essay” questions were
subdivided into two to six sub-questions. The
practical exam contained three questions, each
divided into sub-questions, and no choice was
allowed. Students had to draw and interpret
graphs from information in tabular form, inter-
pret data in a table, identify specimens, and draw
and label specimens. In the Kenyan theory pa-
per, students were required to answer short ques-
tions, construct written answers to questions,
draw and interpret graphs, interpret data in a
table, label a diagram, explain/interpret a diagram,
and write an essay. The question paper con-
tained two diagrams and one table of data. The
practical examination consisted of three ques-
tions, which required students to identify spec-
imens, draw and label specimens, carry out an
experimental procedure, and record procedures
and observations in a table.The Zambian op-
tional multiple-choice questions (MCQs) paper
consisted of 14 A4 pages, with each question
worth one mark. Students had 50 minutes to com-
plete the paper. Among the questions there were
nine diagrams, nine tables and nine graphs. The
compulsory theory paper required students to
answer questions related to a diagram (three
questions), or an experimental set-up (two ques-
tions). There were five diagrams and one table
of data in the paper. Section B consisted of five
short two-part free-response questions, from
which students could choose three. The option-

al practical paper contained two questions, one
of which required students to carry out an ex-
perimental procedure and complete two tables
of observations. The second question required
students to identify, draw, label and answer ques-
tions about specimens.The South African exam-
inations were divided into two papers, each ques-
tioning different topics. Examination guidelines
specified that the two papers should not be writ-
ten on the same day. The same format was fol-
lowed for HG and SG, with short questions, free
response, data analysis and, for HG, a mini-es-
say. The two HG papers together contained eight
tables of data, four graphs, 18 diagrams and 12
experiments. The two SG papers contained six
tables of data, four graphs, 17 diagrams, and
five experiments.  The South African National
Senior Certificate examination of 2010 followed
a similar format to that of the 2004 examination
paper. Most questions contained introductory
material in the form of a diagram, data table, de-
scription of an experiment, or an extract of text,
followed by a number of questions, some relat-
ed to the introductory material and some not.
Section C contained one question, divided into
many sub-questions. The questions required
interpretation of diagrams and tables of data,
and answers to questions related to an every-
day issue. A mini-essay, worth 18 marks, was the
last question on each paper. The two papers
together contained five tables of data, five
graphs, nine diagrams, and one described ex-
periment.

Table 4: Percentage of marks allocated to each category in knowledge and cognitive dimensions

Cognitive process Knowledge type Ghana Kenya Zambia  SA HG  SA SG   NSC

Remember Factual 52.3 42.8 41.1 31.8 46.5 39.3
Conceptual 2.7 5.0 0 0 0.7 1.7
Procedural 6.9 0 0.6 1.3 2.3 0

Understand Factual 1.5 7.2 20.0 19.8 13.6 5.3
Conceptual 23.5 25.6 11.7 25.0 19.9 26.3
Procedural 1.2 0 2.2 6.5 4.3 9.3

Apply Factual 2.3 0 0.6 0 0 0.3
Conceptual 0.8 0 2.8 0 0 0
Procedural 8.1 17.2 14.4 11.3 4.0 15.3

Analyse Factual 0 1.1 0 0 0 0
Conceptual 0 1.1 2.8 1.8 6.0 0
Procedural 0 0 0 0.5 0.7 1.3

Evaluate Factual 0 0 0 1.3 0 0
Conceptual 0.8 0 0 0 1.3 0
Procedural 0 0 0 0 0.7 1.0

Create Factual 0 0 0 0 0 0
Conceptual 0 0 3.9 0 0 0
Procedural 0 0 0 1.0 0 0
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Comparison of Examination Papers

The South African examinations stood out
as being worth the greatest number of marks of
all the countries, with a similar time for examina-
tions as in the other countries. However, the
examination time in Ghana and Kenya included
a generous allocation for the practical exam. Zam-
bia had the shortest overall examination time.
The South African examinations were the most
demanding in terms of marks per time allowed.
However, the 2010 exams were less demanding
than the 2004 exams in that more time was al-
lowed for the same number of marks as in the
2004 SG papers.  All examination papers were
characterised by a low average number of marks
per question. The implication is that the candi-
dates were required to read and answer a large
number of individual questions in the Biology
examinations. The reading and visual literacy
demand was particularly high in the South Afri-
can exams of 2004, but less so in the 2010 pa-
pers. The volume of the examination papers in
terms of number of pages was much greater in
the South African examinations than in other
countries, but again, this was reduced in the
2010 examinations. The South African examina-
tions were the most demanding in terms of read-
ing demand and visual literacy. Comparing the
types of questions asked, Zambia appears to
have the lowest demand in terms of output re-
quired, since there are no questions requiring
an extended response in the form of an essay.
Ghana has a section called “Essay”, but all ques-
tions in that section were subdivided, limiting
the requirement for construction of an extended
piece of writing. The Kenyan and South African
examination papers included an essay worth 20%
of the total theory marks in Kenya, 12% of the
total marks in the South African 2010 examina-
tions, and 10% of the 2004 papers.  The Kenyan
exams were the most demanding on this factor.
The practical examinations conducted in Ghana,
Kenya and Zambia were authentic tests of skills
required for conducting practical investigations
in Biology. Skills of data analysis and interpreta-
tion were incorporated into the South African
theory examination papers, but ability to physi-
cally conduct investigations was not assessed.
Overall, the South African examination papers
were the most demanding but the least authen-
tic, since they did not assess the ability to con-
duct practical investigations. The Zambian ex-

aminations were the least demanding of all four
countries. Kenya achieved a good balance of
curriculum coverage, variety of question types
and authentic assessment of practical skills. The
South African 2010 papers were less demanding
than 2004’s HG and SG papers, in that they were
shorter, required less visual literacy and read-
ing, and had a more generous time allocation.  A
substantial proportion of marks in the 2010 pa-
pers could be obtained without specialist knowl-
edge of the subject; an example is a nine-mark
question requiring candidates to construct a pie
chart from a given table of data.

Cognitive Demand of Examinations

All questions in all examination papers, in-
cluding the practical examinations, were analy-
sed using the revised Bloom’s Taxonomy. Meta-
cognitive knowledge was not identified in any
question paper, and was omitted from the analy-
sis.

One aspect needs to be mentioned in con-
nection with the analysis: Anderson (2005) clear-
ly indicates that questions that learners have
experienced previously would be placed in the
Factual Recall cell of the taxonomy table, rather
than in higher-level categories. This knowledge
was not available to the analysts, although we
are aware that examination questions are recy-
cled in most examining systems, and from per-
sonal experience we know that students are fre-
quently coached for the final exams by working
through previous exam papers. Since the ana-
lysts did not know which questions had been
used previously, and how much coaching takes
place in the selected countries, we attempted to
grade questions as if the candidates were en-
countering the questions for the first time. Re-
sults are shown in Table 4.

Marks for all examinations were concentrat-
ed in four cognitive process-knowledge type
combinations. These were Remember and Fac-
tual Knowledge, Understand and Factual Knowl-
edge, Understand and Conceptual Knowledge,
and Apply and Procedural Knowledge. A small
percentage of marks were allocated to Analyse
and Conceptual Knowledge and other higher-
order questions. The proportion of marks allo-
cated to the various cognitive process-knowl-
edge combinations was compared using the Pear-
son chi-squared test, and the result was highly
significant (P<0.001). The weighting of different
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cognitive process-knowledge combinations was
thus significantly different in the different exam-
ining bodies.

Examples of each of these types of ques-
tions are given below.

Remember and Factual Knowledge: Name
the main components of a DNA molecule (Gha-
na Paper 1).

Understand and Factual Knowledge: Ex-
plain why glucose must be present in the fluid
surrounding the thin-walled plastic tubes in the
kidney machine (Zambia Paper 2).

Understand and Conceptual Knowledge:
What is the difference between Darwinian and
Lamarckian theories of evolution? (Kenya Pa-
per 1).  Apply and Procedural Knowledge: Draw
a pie chart to show the proportion of CO

2
 emis-

sions from the different countries, as shown in
the table above. Show ALL calculations (Na-
tional Senior Certificate 2010, paper 2).

Take the test tube labelled T3 and carry out
the test for non-reducing sugar (Zambia Practi-
cal Test 2004).

Comparison Between Countries

Kenya’s examination papers stand out as
requiring higher levels of understanding con-

ceptual knowledge and applying procedural
knowledge than other countries. Ghana, on the
other hand, had the highest levels of remember-
ing factual knowledge, and lower levels of un-
derstanding conceptual and applying procedural
knowledge. The analysis of Zambian examina-
tion papers included the compulsory theory pa-
per and the two optional papers, the MCQ paper
and the practical examinations. The profile of
cognitive demand would be substantially differ-
ent for different candidates, since the practical
paper was heavily weighted in procedural knowl-
edge, whereas the MCQ paper was more heavily
weighted in other cognitive-knowledge combi-
nations.  The MCQ paper contained several high-
er-order questions requiring more than two steps
of reasoning, yet the mark allocation was the
same throughout, and only 50 minutes was allo-
cated for the examination. A candidate electing
to do the practical examination rather than the
MCQ exam was at an advantage.

South African HG and SG papers were
weighted differently, with the SG paper having a
higher proportion of marks in remembering fac-
tual knowledge than the HG paper. The 2010
paper was intermediate between the HG and SG
in terms of remembering factual knowledge, but
had a higher weighting on applying procedural

Fig. 1. Percentage of marks allocated to the four most common types of cognitive demand. 1=
Remember Factual Knowledge; 2 = Understand Factual Knowledge; 3 = Understand Conceptual
Knowledge; 4 = Apply Procedural Knowledge
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knowledge than either of the previous HG and
SG papers, although the procedures to be ap-
plied were rather simple.

Figure 1 supports the opinions of the World
Bank (2008), that “Examinations allow for a limit-
ed measure of certain skills and knowledge only”
(p. 64). There were very few questions in any
country’s examinations that required analysing,
evaluating and creating. Although continuous
assessment contributes to the final mark in Gha-
na and South Africa, it is not guaranteed to as-
sess the skills intended, such as authentic prac-
tical skills in Biology.

The practical examinations of Ghana, Kenya
and Zambia ensure that certain skills are indeed
assessed, but this is not the case in South Afri-
ca. The two South African papers for 2004 con-
tained many questions relating to standard lab-
oratory experiments which were prescribed in
the syllabus, but which were only rarely con-
ducted in schools (Mkholo 2010). Such ques-
tions have doubtful validity, given that most
candidates would never have seen the appara-
tus or conducted the experiments. These ques-
tions have disappeared from the 2010 examina-
tion papers.  Although practical investigations
are prescribed in the formal continuous assess-
ment tasks for the 2010 curriculum, they are most
often assessed as paper-and-pencil tests (Mkho-
lo 2010). The effect is that students perform very
little or no practical work in Biology classrooms
in South Africa.

DISCUSSION

Pollitt et al. (2007) identified several features
of examinations that would affect demand. These
included the breadth of syllabus content exam-
ined, duration of examination time, number of
questions in the examination paper, amount of
reading and writing to be done to answer an
examination paper, amount of question choice
allowed, and the demand on long-term memory.

This study shows that the examined sylla-
bus of Ghana, Kenya and Zambia is much broad-
er than the examined syllabus of South Africa.
Within South Africa, the examined syllabus was
broader in 2004 than in 2010. In respect of
breadth of content examined, the examinations
of Ghana, Kenya and Zambia were more demand-
ing than those of South Africa. In South Africa
the examined syllabus of 2010 was less demand-
ing than that of 2004.

The duration of examination time has a com-
plex effect on demand. For example, if a lot of
time is given because there are many questions
or complex answers to be provided, then more
time is equivalent to higher demand. If more time
is given for the same number of questions, the
demand is decreased (Pollitt et al. 2007). The
number of marks in relation to total examination
time is an indicator of this particular demand.
Here the 2004 papers of South Africa were more
demanding than those of the other countries,
since there were many more marks to be gained
in a shorter examination time. South Africa’s 2010
examination papers increased the amount of time
available by 1 hour, but kept the same total num-
ber of marks as the 2004 SG papers. On this mea-
sure, the 2010 papers were less demanding than
the 2004 papers, at both HG and SG. A direct
comparison between the South African exams
and those of other countries is only valid if prac-
tical exams are excluded. Here the South African
exams were much more demanding than other
countries, and the narrower examined curricu-
lum was assessed in much greater depth.

The total number of questions to be an-
swered in a given time is a measure of the amount
of work to be done to answer the examination
paper. This factor is difficult to assess when dif-
ferent types of questions are asked, as was the
case in Biology examinations. In this study the
average number of marks per question was sim-
ilar in all countries. However, it was noticed that
MCQs in all countries except South Africa were
awarded one mark each, whereas in South Afri-
ca they were awarded two marks. The MCQ pa-
per of Zambia was distinctive in that a short time
was allowed to answer the paper and questions
requiring several steps of reasoning were includ-
ed. It was considered more demanding than any
other MCQ section.

Only Kenya and South Africa included au-
thentic essay-type questions (a single question
that required an extended piece of writing), which
were worth a substantial number of marks. This
may increase the demand of these examination
papers, especially given the large number of can-
didates writing in their second language, or it
may reduce memory demand because students
are able to avoid facts that they don’t remember
accurately (Pollit et al. 2007). South Africa’s ex-
perience is that second-language students have
difficulty writing extended responses in English
(Howie 2001; Reddy 2006). Thus, any questions
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that require extended responses increase the de-
mand of examinations in African countries. In
this respect Zambian examinations are easier than
Ghana’s, which are easier than in Kenya and
South Africa. In the South African 2010 papers
the essay was much reduced in its cognitive
demand. Kenya’s theory exam, with 20% of the
marks from an essay, was more demanding than
any other.

In terms of amount of reading and writing to
be done, the South African examinations were
substantially more demanding than other papers,
given their sheer length. The 2010 papers were
less demanding than the 2004 papers. The de-
mand in terms of visual literacy and interpreta-
tion of data was also much greater than in other
countries. The level of reading difficulty was
not assessed in this study.

Question choice decreases demand when it
allows candidates to avoid questions that they
do not remember well, but may increase demand
when candidates spend time reading all the pos-
sible questions and selecting which to answer
(Pollitt et al. 2007). The South African examina-
tions allowed no choice, while all other coun-
tries allowed some choice. The choice was sig-
nificant in the Ghanaian long questions. Choice
may have increased demand in Ghana, but not
in Kenya and Zambia, and the lack of choice
may have increased demand in South Africa.

The demand on long-term memory is reduced
when examinations are “open-book”, as well as
when information is provided on the examina-
tion paper (Pollit et al. 2007). None of the exami-
nations in this study was “open-book”, but the
2010 South African paper was distinctive in that
many questions required candidates to use in-
formation provided on the examination paper.
Some questions required basic numeracy or lit-
eracy skills for their answers. Candidates for the
2010 examination obtained an average mark of
41.6%, compared to an average mark of about
35% in the two previous years. The 2010 Biolo-
gy marks were adjusted downwards during the
standardisation process, from a raw mean of
41.6% to a final average of 38% (Umalusi 2011).
In this respect the South African 2010 paper was
less demanding than the 2004 paper, and less
demanding than those of other countries.

The South African 2010 examinations reflect
a deliberate attempt to move away from reliance
on rote-learning to use of provided information
to answer questions.  In the CRAS analysis of

cognitive demand, such questions would score
1 for Resources (the use of data and informa-
tion), since almost all the data/information need-
ed is given (Ofqual 2011). In order to score a 4
for Resources, a candidate must generate all the
necessary data or information. In the CRAS scale
of demand, recalling complex information is more
demanding than using provided information to
construct an answer.  Moseley et al. (2005) iden-
tified “Information-gathering” as their lowest-
order cognitive skill, including comprehending
messages and recorded information, in addition
to remembering information.  Thus, the new-style
Biology examinations in South Africa have not
achieved the intentions of encouraging higher-
order thinking skills, because the questions are
of low demand.

The lower cognitive demand of the new cur-
riculum examinations compared with the 2004
examination is supported by a comparison of
Mathematics and Physical Science marks in 2007
and 2008. Grade inflation had occurred between
the 2007 Senior Certificate and the 2008 National
Senior Certificate, to the extent of one grade dif-
ference at the top end of the scale in Mathemat-
ics (Centre for Development and Enterprise
2010).

CONCLUSION

This study provides a qualitative and quan-
titative description of the examined syllabus,
structure and cognitive demand of examination
papers in four countries. While there are some
similarities between the countries, each has its
own distinctive characteristics. Three countries
examine a very broad curriculum in a relatively
short period of examination time, while South
Africa examines a narrow curriculum in a long
period of examination time. More depth is evi-
dent in the South African examined curriculum
of 2010 than in 2004, but this is offset by provi-
sion of much of the information on the examina-
tion papers. Consequently, the demand of the
examination  declined from 2004 to 2010.

Of all the examinations included in this com-
parative study, Kenya’s stand out as providing
a balance between theory and practical, breadth
of examined curriculum, and  variety of types of
questions on relatively short examination pa-
pers. A range of cognitive demands is required
to answer questions, and a range of types of
answers is required, including a substantial com-
ponent of structured answers.
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In terms of recognition for entry into tertiary
education, the South African HG examined cur-
riculum and examinations of 2004 were more de-
manding on many factors than those of other
countries. The 2010 examined curriculum and ex-
aminations were less demanding than in 2004,
and substantially different from those of other
countries. The emphasis on social applications
within such a narrow examined curriculum de-
tracts from preparation for further study, and is
exacerbated by the lack of an authentic practical
examination. On the positive side, the depth of
examination in the limited range of topics is laud-
able.

One of the aims of this study was to provide
an estimate of comparability of the demands of
exit-level Biology examinations in South Africa,
Ghana, Kenya and Zambia. Taking into account
all factors that affect demand, the 2004 examina-
tions of all four countries should be regarded as
equivalent. The South African 2010 examination
is somewhat different, with its narrower curricu-
lum and less demanding examination papers.
This will change in 2011, with examination for
the first time of a broader, more demanding cur-
riculum.

Other subjects need to be considered before
a final decision about comparability of qualifica-
tions is made. In this regard, Mathematics was a
compulsory subject in Ghana, Kenya and Zam-
bia, whereas in South Africa it was optional until
2008. Thereafter, Mathematical Literacy or Math-
ematics became compulsory. Mathematics ex-
aminations in 2004 were considered to be of a
comparable standard in the four countries.

Physics and Chemistry are taught as sepa-
rate subjects, except in South Africa, where they
are combined into one subject, Physical Science.
Ghana and Zambia offer an integrated Science
course, which in Ghana is a compulsory subject,
and in Zambia a very popular elective. Ghanaian
students may elect to study Physics or Chemis-
try in addition to the integrated Science course.
Zambian students may elect to replace the inte-
grated Science with Physics or Chemistry, but
few candidates do so.

Kenya prescribes that candidates must offer
two science courses out of Physics, Chemistry
and Biology. The most popular combination is
Physics and Biology. The various permutations
available make it very difficult to compare the
science subjects. However, Kenyan, Ghanaian
and Zambian school-leavers who have elected

to study Physics or Chemistry are likely have a
greater depth of knowledge than South African
candidates who studied Physical Science. The
2004 examination papers of South Africa and
Kenya were considered to be comparable in terms
of level of difficulty, while those of Ghana and
Zambia were less demanding. A practical exami-
nation was included in all countries except South
Africa.

The findings for Physical Sciences and
Mathematics thus support those for Biology -
that the subjects are broadly comparable in the
four African countries.

RECOMMENDATIONS

The recommendation of this study is that
the Biology examinations of all four countries
should be recognised as equivalent to each oth-
er.

Kenya provides an example of good practice
in the balance of questions across the examined
curriculum, the importance placed on practical
work, a manageable amount of reading and vi-
sual literacy required to answer the examination
paper, and the range of cognitive demands as-
sessed.

 LIMITATIONS OF THIS STUDY

Examinations vary in terms of demand and
difficulty from year to year, so this case study is
limited by the fact that it compared examinations
from only 2004 in three countries, and one year
of the new curriculum in South Africa. It used
the revised Bloom’s taxonomy as the instrument
of analysis of examination papers. This complex
instrument was effective when the analysts
worked together, but it was noticeable that when
we worked separately our analyses diverged. It
was particularly difficult to distinguish between
factual and conceptual knowledge, in keeping
with the finding of Crisp and Novakovic (2009),
who found that analysts had difficulty using
the category “Abstractness” in the CRAS anal-
ysis scheme.

A further limitation to the study was a lack of
knowledge about the preparation of candidates
for examinations. Past papers with model an-
swers are freely available in South Africa and
probably in other countries, and are used exten-
sively to coach candidates for the exams. The
predictability of the exam format and recurrence
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of questions are factors that would reduce de-
mand in remembering factual knowledge.
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NOTES

1. Umalusi is the Council for Quality Assurance in
General and Further Education and Training in
South Africa. It is tasked with monitoring the
standards of all pre-tertiary qualifications offered
in South Africa.

2. Cell Biology includes the structure and function-
ing of cells. Cell ultrastructure, photosynthesis
and cellular respiration are included in this topic.

3. Form and function in plants includes all whole-
plant structure and function. It includes plant-
water relations and plant responses to the envi-
ronment.

4. Form and function in animals includes all whole-
animal structure and function. It includes human
anatomy and physiology.

5. Diversity includes the classification system, where
the emphasis is on raising awareness of the diver-
sity of life.

6. Ecology includes the biosphere, biomes, ecosys-
tems, community and population ecology.  Con-
servation is included in ecology.

7. Heredity and evolution includes the structure and
function of DNA, genetics, and evolution by nat-
ural selection. Evidence supporting evolution is
included in this topic.

8. Social applications of biology include human health
and disease, environmental issues, biotechnology,
and indigenous knowledge systems.
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