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PREFACE

The National Senior Certificate (NSC) examinations are set and moderated in
part using tools which specify the types of cognitive demand and the content
deemed appropriate for Agricultural Management Practices at Grade 12
level. Until recently, the level of cognitive demand made by a question was
considered to be the main determinant of the overall level of cognitive

challenge of an examination question.

However, during various examination evaluation projects conducted by
Umalusi from 2008-2012, evaluators found the need to develop more complex
tools to distinguish between questions which were categorised at the same
cognitive demand level, but which were not of comparable degrees of
difficulty. For many subjects, for each type of cognitive demand a three-level
degree of difficulty designation, easy, moderate and difficult was developed.
Evaluators first decided on the type of cognitive process required to answer a
particular examination question, and then decided on the degree of difficulty,

as an aftribute of the type of cognitive demand, of that examination question.

Whilst this practice offered wider options in terms of easy, moderate and
difficult levels of difficulty for each type of cognitive demand overcame some
limitations of a one-dimensional cognitive demand taxonomy, other
constraints emerged. Bloom's Taxonomy of Educational Objectives (BTEO)
(Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956) and the Revised Bloom'’s
Taxonomy are based on the assumption that a cumulative hierarchy exists
between the different categories of cognitive demand (Bloom et al., 1956;
Bloom, Hastings & Madaus, 1971). The practice of ‘levels of difficulty’ did not
necessarily correspond to a hierarchical model of increasing complexity of
cognitive demand. A key problem with using the level of difficulty as an
attribute of the type of cognitive demand of examination questions is that,
questions recognised at a higher level of cognitive demand are not necessarily
categorised as more difficult than other questions categorised at lower levels

of cognitive demand. For example, during analyses a basic recognition or



recall question could be considered more difficult than an easy evaluation

question.

Research further revealed that evaluators often struggled to agree on the
classification of questions at so many different levels. The finer categorization
for each level of cognitive demand and the process of trying to match
questions to pre-set definitions of levels of difficulty made the process of
making judgments about cognitive challenge overly procedural. The complex
two-dimensional multi-level model also made findings about the cognitive
challenge of an examination very difficult for Umalusi Assessment Standards

Committee (ASC) to interpret.

In an Umalusi Report, Developing a Framework for Assessing and Comparing
the Cognitive Challenge of Home Language Examinations (Umalusi, 2012), it
was recommended that the type and level of cognitive demand of a question
and the level of a question’s difficulty should be analysed separately. Further,
it was argued that the ability to assess cognitive challenge lay in experts’
abilities to recognise subtle interactions and make complicated connections
that involved the use of multiple criteria simultaneously. However, the tacit
nature of such judgments can make it difficult to generate a common
understanding of what constitutes criteria for evaluating the cognitive
challenge of examination questions, despite descriptions given in the policy

documents of each subject.

The report also suggested that the Umalusi external moderators and evaluators
be provided with a framework for thinking about question difficulty which
would help them identify where the main sources of difficulty or ease in
questions might reside. Such a framework should provide a common language
for evaluators and moderators to discuss and justify decisions about question
difficulty. It should also be used for building the capacity of novice or less
experienced moderators and evaluators to exercise the necessary expert
judgments by making them more aware of key aspects to consider in making

such judgments.



The revised Umalusi examination moderation and evaluation instruments for
each subject draw on research and literature reviews, together with the
knowledge gained through the subject workshops. At these workshops, the
proposed revisions were discussed with different subject specialists to attain a
common understanding of the concepts, tools and framework used; and to
test whether the framework developed for thinking about question difficulty
‘works’ for different content subjects. Using the same framework to think about
question difficulty across subjects will allow for greater comparability of

standards across subjects and projects.

An important change that has been made to the revised examination
evaluation instrument is that the analysis of the type of cognitive demand of a
question and analysis of the level of difficulty of each question are now treated
as two separate judgments involving two different processes. Accordingly, the
revised examination evaluation instrument now includes assessment of

difficulty as well as cognitive demand.
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1 INTRODUCTION

The rules of assessment are essentially the same for all types of learning
because, to learn is to acquire knowledge or skills, while to assess is to identify
the level of knowledge or skill that has been acquired (Fiddler, Marienau &
Whitaker, 2006). Nevertheless, the field of assessment in South Africa and
elsewhere in the world is fraught with contestation. A review of the research
literature on assessment indicates difficulties, misunderstanding and confusion
in how terms describing educational measurement concepts, and the

relationships between them, are used (Frisbie, 2005).

Umalusi believes that if all role players involved in examination processes can
achieve a common understanding of key terms, concepts and processes
involved in setting, moderating and evaluating examination papers, much
unhappiness can be avoided. This exemplar book presents a particular set of
gquidelines for both novice and experienced Agricultural Management
Practices national examiners, internal and external moderators, and
evaluators to use in the setting, moderation and evaluation of examinations at

the National Senior Certificate (NSC) level.

The remainder of the exemplar book is organised as follows: First, the context
in which the exemplar book was developed is described (Part 2), followed by
a statement of its purpose (Part 3). Brief summaries of the roles of moderation
and evaluation (Part 4) and cognitive demand (Part 5) an assessment.
Examination questions selected from the NSC Agricultural Management
Practices examinations of assessment bodies, the Department of Basic
Education (DBE), and/or the Independent Examinations Board (IEB) are used
to illustrate how to identify different levels of cognitive demand as required by
the Curriculum and Assessment Policy Statement (CAPS) Agricultural
Management Practices document (Part 6). Part 7 explains the protocols for

identifying different levels of difficulty within a question paper. Application of



the Umalusi framework for determining difficulty described in Part 7 is illustrated,
with reasons, by another set of questions from a range of Agricultural
Management Practices examinations (Part 8). Concluding remarks complete

the exemplar book (Part 9).

2 CONTEXT

Umalusi has the responsibility to quality assure qualifications, curricula and
assessments of National Qualification Framework (NQF) Levels 1 - 5. This is a
legal mandate assigned by the General and Further Education and Training
Act (Act 58 of 2001) and the National Qualification Framework Act (Act 67 of
2008). To operationalize its mandate, Umalusi, amongst other things, conducts
research and uses the findings of this research to enhance the quality and

standards of curricula and assessments.

Since 2003, Umalusi has conducted several research studies that have
investigated examination standards. For example, Umalusi conducted
research on the NSC examinations, commonly known as ‘Matriculation’ or
Grade 12, in order to gain an understanding of the standards of the new
examinations (first introduced in 2008) relative to those of the previous NATED
550 Senior Cerfificate examinations (Umalusi, 2009a, 2009b). Research
undertaken by Umalusi has assisted the organisation to arrive at a more
informed understanding of what is meant by assessing the cognitive challenge
of the examinations and of the processes necessary for determining whether
the degree of cognitive challenge of examinations is comparable within a

subject, across subjects and between years.

Research undertaken by Umalusi has revealed that different groups of
examiners, moderators and evaluators do not always interpret cognitive

demand in the same way, posing difficulties when comparisons of cognitive



challenge were required. The research across all subjects also showed that
using the type and level of cognitive demand of a question only as measure
for judging the cognitive challenge of a question is problematic because
cognitive demand levels on their own do not necessarily distinguish between

degrees of difficulty of questions.

The new Umalusi framework for thinking about question difficulty described in
this exemplar book is intended to support all key role players in making
complex decisions about what makes a particular question challenging for

Grade 12 examination candidates.

3. THE PURPOSE OF THE EXEMPLAR BOOK

The overall goal of this exemplar book is to ensure the consistency of standards
of examinations across the years in the Further Education and Training (FET)
sub-sector and Grade 12, in particular. The specific purpose is to build a shared
understanding among teachers, examiners, moderators, evaluators, and other
stakeholders, of methods used for determining the type and level of cognitive

demand as well as the level of difficulty of examination questions.

Ultimately, the common understanding that this exemplar book seeks to foster
is based on the premise that the process of determining the type and level of
cognitive demand of questions and that of determining the level of difficulty
of examination questions are two separate judgements involving two different
processes, both necessary for evaluating the cognitive challenge of
examinations. This distinction between cognitive demand and difficulty posed
by questions needs to be made in the setfting, moderation, evaluation and

comparison of Agricultural Management Practices examination papers.

The exemplar book includes an explanation of the new Umalusi framework

which is infended to provide all role-players in the setting of Agricultural
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Management Practices examinations with a common language for thinking
and talking about question difficulty. The reader of the exemplar book is taken
through the process of evaluating examination questions; first in relation to
determining the type and level of cognitive demand made by a question, and
then in terms of assessing the level of difficulty of a question. This is done by
providing examples of a range of questions which make different types of
cognitive demands on candidates, and examples of questions at different

levels of difficulty.

Each question is accompanied by an explanation of the reasoning behind
why it was judged as being of a particular level of cognitive demand or
difficulty, and the reasoning behind the judgements made is explained. The
examples of examination questions provided were sourced by Agricultural
Management Practices evaluators from previous DBE and the IEB Agricultural
Management Practices question papers, pre- and post- the implementation

of CAPS during various Umalusi workshops.

This exemplar book is an official document. The process of revising the Umalusi
examination evaluation instrument and of developing a framework for thinking
about question difficulty for both moderation and evaluation purposes has
been a consultative one, with the DBE and the IEB assessment bodies. The new
framework for thinking about question difficulty is to be used by Umalusi in the
moderation and evaluation of Grade 12 Agricultural Management Practices
examinations, and by all the assessment bodies in the setting of the question

papers, in conjunction with the CAPS documents.

4. MODERATION AND EVALUATION OF ASSESSMENT

A fundamental requirement, ethically and legally, is that assessments are fair,

reliable and valid (American Educational Research Association [AERA],



American Psychological Association [APA] and National Council on
Measurement in Education [NCME], 1999). Moderation is one of several quality
assurance assessment processes aimed at ensuring that an assessment is fair,
reliable and valid (Downing & Haladyna, 2006). Ideally, moderation should be
done at all levels of an education system, including the school, district,

provincial and national level in all subjects.

The task of Umalusi examination moderators is to ensure that the quality and
standards of a particular examination are maintained each year. Part of this
task is for moderators to alert examiners to details of questions, material and/or
any technical aspects in examination question papers that are deemed to be
inadequate or problematic and that therefore, challenge the validity of that
examination. In order to do this, moderators need to pay attention to a number
of issues as they moderate a question paper — these are briefly described

below.

Moderation of the technical aspects of examination papers includes checking
correct question and/or section numbering, and ensuring that visual texts
and/or resource material included in the papers are clear and legible. The
clarity of instructions given to candidates, the wording of questions, the
appropriateness of the level of language used, and the correct use of
terminology need to be interrogated. Moderators are expected to detect
question predictability, for example, when the same questions regularly
appear in different examinations, and bias in examination papers. The
adequacy and accuracy of the marking memorandum (marking guidelines)
need to be checked to ensure that they reflect and correspond with the
requirements of each question asked in the examination paper being

moderated.

In addition, the task of moderators is to check that papers adhere to the overall
examination requirements as set out by the relevant assessment body with
regard to the format and structure (including the length, type of texts or

reading selections prescribed) of the examination. This includes assessing



compliance with assessment requirements with regard to ensuring that the
content is examined at an appropriate level and in the relative proportions

(weightings) of content and/or skills areas required by the assessment body.

The role of Umalusi examination evaluators is to perform analysis of
examination papers after they have been set and moderated and approved
by the Umalusi moderators. This type of analysis entails applying additional
expert judgments to evaluate the quality and standard of finalised
examination papers before they are written by candidates in a specific year.
However, the overall aim of this evaluation is to judge the comparability of an
examination against the previous years’ examination papers to ensure that

consistent standards are being maintained over the years.

The results of the evaluators’ analyses, and moderators’ experiences provide
the Umalusi Assessment Standards Committee (ASC) with valuable information
which is used in the process of statistical moderation of each year's
examination results. Therefore, this information forms an important component
of essential qualitative data informing the ASC's final decisions in the

standardisation of the examinations.

In order for the standardisation process to work effectively, efficiently and fairly,
it is important that examiners, moderators and evaluators have a shared
understanding of how the standard of an examination paper is assessed, and

of the frameworks and main instruments that are used in this process.

5. COGNITIVE DEMANDS IN ASSESSMENT

The Standards for educational and psychological testing (AERA, APA, & NCME,
1999) require evidence to support interpretations of test scores with respect to
cognitive processes. Therefore, valid, fair and reliable examinations require

that the levels of cognitive demand required by examination questions are
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appropriate and varied (Downing & Haladyna, 2006). Examination papers
should not be dominated by questions that require reproduction of basic
information, or replication of basic procedures, and under-represent questions

invoking higher level cognitive demands.

Accordingly, the Grade 12 CAPS NSC subject examination specifications state
that examination papers should be set in such a way that they reflect
proportions of marks for questions at various level of cognitive demand. NSC
examination papers are expected to comply with the specified cognitive
demand levels and weightings. NSC examiners have to set and NSC internal
moderators have to moderate examination papers as reflecting the
proportions of marks for questions at different levels of cognitive demand as
specified in the documents. Umalusi’'s external moderators and evaluators are
similarly tasked with confirming compliance of the examinations with the CAPS
cognitive demand levels and weightings, and Umalusi’s revised examination

evaluation instruments continue to reflect this requirement.

Despite that, subject experts, examiners, moderators and evaluators are
familiar with the levels and explanations of the types of cognitive demand
shown in the CAPS documents, Umalusi researchers have noted that
individuals do not always interpret and classify the categories of cognitive
demand provided in the CAPS the same way. In order to facilitate a common
interpretation and classification of the cognitive demands made by questions,
the next section of this exemplar book provides a clarification of each
cognitive demand level for Agricultural Management Practices followed by
illustrative examples of examination questions that have been classified at that

level of cognitive demand.



6. EXPLANATIONS AND EXAMPLES OF QUESTIONS ASSESSED AT THE DIFFERENT
COGNITIVE DEMAND LEVELS IN THE AGRICULTURAL MANAGEMENT
PRACTICES TAXONOMY ACCORDING TO CAPS

The taxonomies of cognitive demand for each school subject in the CAPS
documents are mostly based on the Revised Bloom’'s Taxonomy (Anderson and
Krathwohl, 2001) but resemble the original Bloom's taxonomy in that categories
of cognitive demand are arranged along a single continuum. Bloom's
Taxonomy of Educational Objectives (BTEO) (Bloom, Engelhart, Furst, Hill, &
Krathwohl, 1956) and the Revised Bloom's Taxonomy imply that each more
advanced or successive category of cognitive demand subsumes all
categories below it. The CAPS Taxonomies of Cognitive Demand make a

similar assumption (Crowe, 2012).

Note:

In classifying the type and level of cognitive demand, each question is classified at
the highest level of cognitive process involved. Thus, although a particular question
involves recall of knowledge, as well as comprehension and application, the question
is classified as an ‘analysis’ question if that is the highest level of cognitive process
involved. If evaluating’ is the highest level of cognitive process involved, the question
as a whole should be classified as an ‘evaluation’ question. On the other hand, if one
of more sub-sections of the question and the marks allocated for each sub-section
can stand independently, then the level of cognitive demand for each sub-section
of the question should be analysed separately.

The CAPS documents for many subjects also give examples of descriptive verbs
that can be associated with each of the levels of cognitive demand. However,
it is important to note that such ‘action verbs' can be associated with more

than one cognitive level depending on the context of a question.

The Agricultural Management Practices CAPS document states that Grade 12
NSC Agricultural Management Practices examination papers should examine

three levels of cognitive demand (Table 1).




TABLE1: LEVELS AND TYPES OF COGNITIVE DEMAND FOR AGRICULTURAL
MANAGEMENT PRACTICES ACCORDING TO THE CAPS DOCUMENT

COGNITIVE LEVEL 1 LEVEL 2 LEVEL 3
LEVELS
Cognitive skill Knowledge | Comprehension | Analysis, Synthesis and
assessed & Application Evaluation

SOURCE: CAPS AGRICULTURAL MANAGEMENT PRACTICES FET (2011) P. (39)

To facilitate reading of this section, each of the above cognitive demand
levels in the Agricultural Management Practice Taxonomy are explained, and
the explanation is followed by at least three examples of questions from
previous Agricultural Management Practices NSC examinations classified at
each of the levels of cognitive demand shown in Table 1 above. These
examples were selected to represent the best and clearest examples of each
level of cognitive demand that the Agricultural Management Practice experts
could find. The discussion below each example question explains the
reasoning processes behind the classification of the question at that particular

type of cognitive demand (Table 2 to Table 4).

Note:

Be mindful that analyses of the level of cognitive process of a question and the
level of difficulty of each question are to be treated as two separate judgments
involving two different processes. Therefore, whether the question is easy or
difficult should not influence the categorisation of the question in terms of the
type and level of cognitive demand. Questions should NOT be categorised as
higher order evaluation/synthesis questions because they are difficult
questions. Some questions involving the cognitive process of recall or
recognition may be more difficult than other recall or recognition questions.
Not all comprehension questions are easier than questions involving analysis or
synthesis. Some comprehension questions may be very difficult, for example
explanation of complex scientific processes. For these reasons, you need to
categorise the level of difficulty of questions separately from identifying the
type of cognitive process involved.




TABLE 2: EXAMPLES OF QUESTIONS AT LEVEL 1: KNOWLEDGE

Example 1:

Question (4.5, 2010, November):

The farmer can sell produce in the free market system.
a) Briefly describe TWO main aspects that characterise the free market system.

(2)
b) State TWO advantages of the free market system to a farmer. (2)
c) State TWO disadvantages of the free market system to a farmer. (2)
Discussion:

The verbs ‘describe’ and ‘state’ indicate that all three questions involve low order
cognitive processes. Indeed, the questions require simple factual recall of
knowledge regarding the free market system. To answer the questions Grade 12
candidates need to recall basic information of what they have learnt in class on the
free market system.

Memorandum/Marking guidelines

(a) TWO main aspects that characterise the free market system.

e Produce sell to whoever. v

e Aftanytime.v

e At anegotiated price. v’

e Atftanyplace.v (Any 2) (2)

(b) TWO advantages of the free market system

¢ Money immediately available. / Payments made in cash/cheque/ bank
deposit/ internet. v/

e Results in higher quality products as a result of competition. v/

e Minimal marketing cost. v/

e Larger profits. v

e Sell directly to the consumer/no middleman. v (Any 2) (2)

(c) TWO disadvantages of the free market system

e Results in forming of monopolies/conglomerates. v/

e Low bargaining power. v

e Farmer needs tfraining/time to market products. v/

¢ No coordination between producers that leads to a surplus. v/

e Farmer can be exposed to a high level of competition. v/ (Any 2) (2)

Example 2

Question (2.4, 2012, November):

Farm labourers work in harsh weather conditions. Most of the time it is difficult to find
labourers that are willing to work on a farm. The labourers have difficulty doing their
fasks because of a lack of experience. The secondary industries often offer the




workers better salaries. The amount of work on a farm fluctuates from season to
season and therefore farmers tend not to recruit many labourers.

The farmer ensures good quality meals and provides protective clothing for the
workers. The farmer acquires new and modern equipment for the workers to work
more efficiently. Better remuneration of the workers will be implemented and even
certificates of appreciation for excellent work will be handed out to the workers.

a) Name FOUR general problems related to labour as a production factor as it

is contained in the scenario above. (4)
b) Identify FOUR ways in the scenario in which the farmer improved the
working conditions of the farm workers. (4)
Discussion:

The action verbs ‘name’ and ‘identify’ can be classified as low order questions. Both
questions require candidates to recognise, locate and retrieve explicitly stated
information from the simple text provided. Candidates can exiract the correct
responses directly from the case study provided. All Grade 12 candidates should, in
any case, be familiar with and know about the problems faced by farm workers in
South Africa as they are commonly covered in newspaper and television reports
(for example, the farm workers strike of De Dooring in the Western Cape was well
covered on television). Candidates taking this subject also come into regular
contact with farm workers and such experiences make it possible for them to know
first-hand about the conditions which farmer workers face on a daily basis.

Memorandum/Marking guidelines

(@ FOUR general problems related to labour as a production factor

e Lack of experienced/untrained labourers. v

e Difficult to find labourers/Scarcity of labourers. v/

e Recruiting potential of workers for a farming enterprise is low. v

e Harsh weather conditions/Conditions under which workers are working in
the farm, e.g. unattractive. v

e Secondary industries offer better salaries/Competition between city
lives/mines/industries and farm lives. v/

e Seasonal fluctuation of workload in most of the farms /seasonal labours. v/

(Any 4) (4)
(b) FOUR ways to improve the working conditions of the farm workers
Beftter clothing. v/
Correct equipment. v/
Safe working conditions. v/
Good quality meals/ Balanced diet/nutritious mealsv’
Remuneration. v’

Certificates of appreciation/Acknowledgement of good labour practices.
v

(Any 4) (4)




Example 3:

Question (4.2, 2010, March):

Producer groups play a key role in shaping the future of agriculture and rural
development. Crop and livestock producers in many countries participate in
marketing assessment programmes. That allows them to benefit from various types
of value-added activities by capturing or retaining more of the profits from their
product.

Name FIVE advantages that a producer group could offer to benefit their members.

()

Discussion:

The action verb ‘name’ suggests that this is a low order question. Indeed, this is a
basic recall question. Grade 12 candidates should have learnt about producer or
commodity groups and their advantages. All they have to do here is remember
what they have learnt in class. The source material also provides clues as to what
the advantages are.

Memorandum/Marking guidelines

Advantages of producer groups:

e To address arange of constraints on agricultural production and marketing.
v

e Provide better access to sources of production equipment, supplies and
technology. v

Promotion/ advancement of agricultural products. v/

Assist farmers in obtaining financing for production. v/

Research in aspects that would enhance production. v/

Bargain for better prices on behalf of the farmers. v (5)

TABLE 3: EXAMPLES OF QUESTIONS AT LEVEL 2: COMPREHENSION AND
APPLICATION

Example 1:

Question (2.8, 2013, March):

Mechanisation is the use of machines instead of people to do the work. The
photograph below shows mechanised farm equipment used on a farm.
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a) ldentify the self -propelled farm machine shown in the photograph above.

(2)
b) Briefly explain the main benefits of using equipment such as illustrated in the
photograph above. (5)
Discussion:

The mechanisation in the photograph provided as source material is commonly
used in commercial farming as well as in those schools which offer this particular
subject. Thus, the type of machinery should be recognizable, and not new to Grade
12 candidates. Question a) is classified as a ‘remembering’ and ‘recognition’
question. However, question b) makes medium level cognitive demands on
candidates; it requires them to ‘explain’ the benefits of using the combined
harvester or the equipment shown in the photograph. Question b) requires
candidates to show their understanding of such equipment by expressing ideas in
their own words.

Memorandum/Marking guidelines

(a) Identification of the farm implement
e Itis a combine harvester/ harvester. v'v’ (2)

(b) Main benefits

Harvesting in bulk especially larger areas. v’

Saving on time/ faster method of harvesting. v/

Saving on labour. v’

Not a large capital investment because the farmer makes use of a
contractor. v’

Can be more cost effective. v/

Make use of skilled workers/ labourers to handle equipment. v' (Any 5)

()

Example 2:

Question (4.7, 2011, March):

The following marketing channel s exist in the formal and non-formal agricultural
sectors for products:




MARKETING CHANNELS
Farmer as producer of agricultural products
Retailers
Cooperatives
Vendors/Hawkers
Fresh produce markets
Farm stalls
Export markets
Spaza shops
Flea markets
Consumers

a) Draw a schematic representation of a marketing chain for an agricultural

product, representing FOUR channels. (4)
b) Differentiate between formal and informal marketing channels by giving
ONE example of each. (2)
Discussion:

The action verbs ‘draw’ and ‘differentiate’ suggest that both these questions are
middle order questions. Both questions assess candidates’ understanding and
application of the formal and informal marketing channels. Part a) is not merely a
recall question since candidates are required to process the channels and make a
schematic drawing to show their understanding of the concept. Differentiating
between the two marketing channels (part b) requires a clear understanding of the
operational side of the two marketing channels. However, part b) provides
candidates with a clue on the market channels to concentrate on so that deviation
from the asked question is minimized. Therefore, both questions may be classified as
middle order rather than higher order questions due to pointer given in answering.

Memorandum/Marking guidelines

(a) Schematic representation of a market chain
e Farmer/producerv’ — any TWO applicable channelsv'v'— consumerv’”  (4)

(b) ONE example of formal and informal marketing channels
Formal

e Retailers. v

e Cooperatives. v

e Fresh produce markets. v/

e Export markefs. v’ (Any 1) (1)
Informal

e Vendors/hawkers. v/

e Farmstalls. v

e Spazashops. v

e Flea marketsv’ (Any 1) (1)

Example 3:

Question (4.5, 2012, November):

The following table represents the marketing of farm products.




PRICE OF THE QUANTITY QUANTITY
PRODUCT DEMANDED PER SUPPLIED PER
(RAND) WEEK (kg) WEEK (kg)
1 6 0
2 5 1
3 4 2
4 3 3
5 2 4
a) Draw a line graph indicating the supply, demand and the point of market
equilibrium. (4)
b) Explain how the price of a product in the market will affect the marketing
strategy for your product. (2)

Discussion:

To answer these questions, candidates need to interpret and understand the data
provided and use the data in a new situation. In question a) they have to construct
a graph; they have to be able to plot the graph on non-graph paper which is more
cognitively demanding for them. Plotting the graph requires candidates to indicate
the point of market equilibrium and have the correct x and y-axis for the data or
information provided. This task is thus an example of applying a complex procedure.
For question b) candidates have to devise a marketing strategy based on their
interpretation of the data on the graph. They have to show their understanding of
the data provided on the table in order for them to design and explain the best
marketing strategy which is in line with their interpretation of the information on the

graph.

Memorandum/Marking guidelines

(a)
THE GRAPH INDICATING SUPPLY, DEMAND AND
THE MARKET EQUILIBRIUM
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RUBRIC
e Correct demand graph. v
e Correct supply graph. v’
e Labelling of graphs. v
e Market equilibrium label. v/ (4)

(b) Effect of price on marketing strategy
e The higher the price the more product one will want to sell. v/
e The lower the price the less product one wants to sell. v/
e Lower price will tend to keep product on farm/from market to sell when
price is higher. v/
e |Low price leads to search for different markets/opportunities. v (Any 2) (2)

TABLE4: EXAMPLES OF HIGHER ORDER QUESTIONS: LEVEL 3 — ANALYSIS,
SYNTHESIS AND EVALUATION

Example 1:

Question (2.7, 2011, March):

The map below represents a farm that has recently been surveyed to determine
the potential of the soil in the camps and field.

High potential

- (
Medium potential _
Low potential L | t:’j
-

This farmer intends to use the above data to differentiate between the culfivation
strategies on the different fields on the farm.

(a) Identify the process that was used to determine the different potential levels

of the soils on this farm. (1)
(b) This farm is mainly divided into part A and part B, as indicated on the map
above.

Identify a section that will be utilised for EACH of the following types of
agricultural production and give a reason for your answer:
i. Fodder production (2)
i. Crop production (2)




Discussion:

The two questions require candidates to comprehend, apply, analyse and
synthesize the data provided in order to respond correctly. In part a) candidates
have to identify the process that was used to determine the different potential
levels of the soils. Doing this entails interpreting and analysing the diagram provided
and synthesising the information provided in order to respond appropriately to the
question since it is not just a mere recall type of question even though the verb may
be classified as for a low order question, but the question demand is higher. In part
b). candidates are also expected to evaluate the information provided for proper
utilization of the land. They need to evaluate the information given on the map for
sustainable usage of the land for agricultural purposes. Part b) involves reviewing
all the evidence and then making appropriate statements and judgments about
the value of the land and identifying appropriate methods to use for particular
purposes. Candidates have to combine separate ideas to form a new but coherent
whole which requires innovativeness and creativity. Note that, although
candidates have to work at several cognitive levels to answer these questions,
including understanding and applying, both questions are classified as higher order
questions as analysing, synthesizing and evaluating are the highest level of the
cognitive demand.

Memorandum/Marking guidelines

(a) The process to determine the potential of soil
e Soil surveying. v (1)

(b) Identify a section utilised for types of farming and give a reason

i.  AY-mostly/dominantly low-potential land. v/ (2)
i. BY-mostly/dominantly high-potential land. v/ (2)
Example 2:

Question (2.3, 2009, November):

The graph below represents the different climatic factors on the farm.

"Klipheuwel" in the winter rainfall area of the country. The graph indicates the
average climatic values taken during week-long periods.




THE AVERAGE VALUES OF VARIOUS CLIMATIC
FACTORS INFLUENCING PRODUCTION

H1I}I1

% 80

E 60 l_ —| 2 Temperature (“C)
£ 40 BWind speed (km/h}
5'; | D Humidity (%)
2% 1] il

]

g ﬂ i T J |r' T |I_h T T 1

1 2 3 4 5 b6 T
Period (Weeks)

a) ldentify the week from the data supplied in the graph above that would be

the most stressful to animals. Give a reason to support your answer. (2)
b) Compare the possible effect of humidity combined with other climatic
factors on the animals during week 4 and week 7. (4)

c) Explain a measure that a farmer can apply to reduce the adverse effect of
the following climatic conditions:
i. Very high temperatures.
ii. Very high wind speed.

ii. Verylow temperatures. (3)
d) Deduce a possible reason for using more units of energy during week 4
compared to the other weeks indicated on the graph above. (2)

Discussion:

The action verbs ‘compare’, ‘explain’, and ‘deduce’ all indicate that questions b -
d belong to higher order questions. However, all four of the questions require
interpretation and analysis of the complex graph with more than one variable to
respond correctly. Candidates need to understand all the variables on the graph
to make the correct comparisons for temperature, humidity and wind. They have
to make appropriate deductions and provide reasons based on units of energy
utilized during week 4. In analysing the data, candidates are also required to
evaluate the data which involves reviewing or synthesizing all the evidence, facts,
and ideas, and then making appropriate statements and judgments in relation to
a specific week.

Memorandum/Marking guidelines

(a)

e Week 4 v - cold temperature v/, high humidity v/, sfrong wind. v/

e Week 7 ¥ - high temperature v/, high humidity. v/ (2)
(b)

e Week 4 -raining (wet animals) ¥/, wind (cool animals down) v/, low

temperature (cool animals down). v (Any 2)
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e Week 7 —raining (wet animals) v/, low wind speed (animals less affected) v/
higher temperature (animals not so cold). v (Any 2) (4)

(c)
i. (a) Shelter v, shade trees/shade netting v'/ adapted breeds v'/cooling
facilities like ventilation fans v and mist sprayers v/ (Any 1) (1)
ii. Bring the animals indoors to avoid the effect of the wind. v Erect a
windbreak to reduce the effect of the wind. v (Any 1) (1)
ii. Heating facilities v/, Housing (shelter) v, effective feeding v/, adapted
breeds. v/ (Any 1) (1)

(d)

Lower temperature v — requires more heating, thus more units v of electricity is
used. Animals need to be provided with more food to create their own energy to
keep warm. (2)

Example 3:

Question (3.7, 2012, March):

The profit or loss of the farming enterprise is called the gross margin. To calculate
the gross margin of a farming enterprise, the total expenses are subtracted from
the total income of that enterprise. Knowing the gross margin helps the farmer to
make decisions on the profitability of the farming enterprise.

A farmer has the following income values for both the crop and livestock
enterprises:

e Crop enterprise = R10 500,34
e livestock enterprise = R12 300,15

The tables below reflect the expenses incurred by the farmer.

EXPENSES OF RUNNING A LIVESTOCK ENTERPRISE
Date Expenses Amount
(R)
12/03/11 | Purchase of 8 x 50 kg starter 400.00
pellets at R50.00 a bag
25/03/11 | Purchase of dip 2 x 5 lifres at 240.00
R120.00 each
26/06/11 | Purchase of deworming 145.00
medicines
10/07/11 | Purchase of licks 300.00
22/08/11 | Purchase of vaccines 250.00
22/08/11 | Purchase of 8 x 50 kg grower 452.00
pellets at R56.50 a bag
17/10/11 | Purchase of 50 kg feed 2 300.00
supplements
23/12/11 | Purchase of Lucerne hay 3 940.00
TOTAL 8 027.00

EXPENSES OF GROWING 3 ha OF CROPS |




Date Expenses Amount
(R)
08/09/11 | Ploughing of land at R210.00 a 630.00
hectare
12/09/11 | Harrowing of land at R180.00 a 540.00
hectare
15/09/11 | Fertilising of land at R100.00 a 300.00
hectare
15/09/11 | Purchase of 15 x 50 kg mixed 1 200.00
fertilizers at R80.00 a bag
16/09/11 | Runners for planting 15 x 50 kg 750.00
bags of runners at R50.00 a bag
19/09/11 | Food for the planting workers 200.00
15/10/11 ] 12 x50 kg LAN at R95.00 a bag 1.140.00
15/11/11 ] 12 x50 kg at R95.00 a bag 1 140.00
TOTAL 5 900.00
a) Calculate the gross margin of both enterprises using the information in the
tables above. (4)
b) Deduce the most profitable enterprise. Substantiate your answer by giving a
reqson. (3)

Discussion:

The two questions are classified as high order cognitive demands since they require
analysis and synthesis. To answer the questions, candidates have to understand
and analyse both the data provided on the two tables for crops and livestock
production and the two production enterprises. The two questions are closely
linked, in that, if a candidate does the calculation wrong in a), s/he will also forfeit
marks on the follow-up question b). To perform calculations on gross margin for the
production enterprises (question a) and arrive at the correct answer requires deep
understanding and analysis and synthesis of income and expenditures of the
production enterprise or commodity. After calculating the gross margin in a), in b)
candidates are required to evaluate or make a judgment about the results so that
they are able to determine the production enterprise which is the most profitable
and provide a good reason for their response.

Memorandum/Marking guidelines

(a) Calculate gross margin of enterprises
Crop enterprise's gross margin is:
e R10500,34-R5 900,00 v = R4 600,34 v
Livestock enterprise 's gross margin is:
e RI12300,15-R8027,00 v =R4273,15v (4)

(b) Deduce most profitable enterprise with reason
e The crop production enterprisev’
e Because ifs expenses were less than the income v and the crop
e enterprise's expenses were more than the incomev’ (3)

20




To accomplish the goal of discriminating between high achievers, those
performing very poorly, and all candidates in between, examiners need to vary
the challenge of examination questions. Unfil recently, the assumption has
been that ‘alignment’ with the allocated percentage of marks for questions at
the required cognitive demand levels meant that sufficient examination
questions were relatively easy; moderately challenging; and difficult for

candidates fo answer.

However, research and candidate performance both indicate that a range of
factors other than type of cognitive demand contribute to the cognifive
challenge of a question. Such factors include the level of content knowledge
required, the language used in the question, and the complexity or number of
concepts tested. In other words, cognitive demand levels on their own do not

necessarily distinguish between degrees of difficulty of questions.

This research helps, to some extent, explain why, despite that some NSC
examination papers have complied with the specified cognitive demand
weightings stipulated in the policy, they have not adequately distinguished
between candidates with a range of academic abilities in particular between
higher ability candidates. As a result, examiners, moderators and evaluators
are now required to assess the difficulty level of each examination question in

addition to judging its cognitive demand.

Section 7 below explains the new protocol introduced by Umalusi for analysing

examination question difficulty.

7 ANALYSING THE LEVEL OF DIFFICULTY OF EXAMINATION QUESTIONS

When analysing the level of difficulty of each examination question, there are

six important protocols to note. These are:



1. Question difficulty is assessed independently of the type and level of
cognitive demand.

2. Question difficulty is assessed against four levels of difficulty.

3. Question difficulty is determined against the assumed capabilities of the
ideal ‘envisaged’ Grade 12 Agricultural Management Practice NSC
examination candidate.

4. Question difficulty is determined using a common framework for thinking
about question difficulty.

5. Question difficulty entails distinguishing unintended sources of difficulty
or ease from intended sources of difficulty or ease.

6. Question difficulty entails identifying differences in levels of difficulty
within a single question.

Each of the above protocols is individually explained and discussed below.

7.1  Question difficulty is assessed independently of the type and level of

cognitive demand

As emphasised earlier in this exemplar book, the revised Umalusi NSC
examination evaluation instruments separate the analysis of the type of cognitive
demand of a question from the analysis of the level of difficulty of each
examinatfion question. Cognitive demand describes the type of cognitive
process that is required to answer a question, and this does not necessarily
equate or align with the level of difficulty of other aspects of a question, such
as the difficulty of the content knowledge that is being assessed. For example,
a recall question can ask a candidate to recall very complex and abstract
scientific content. The question would be categorised as Level 1 in terms of the
cognitive demand taxonomy but may be rated as ‘difficult’ (Level 3 Table 5

below).

Note:

Cognitive demand is just one of the features of a question that can influence your
comparative judgments of question difficulty. The type and level of cognitive
process involved in answering a question does not necessarily determine how
difficult the question would be for candidates. Not all evaluation/synthesis/analysis
questions are more difficult than questions involving lower-order processes such as
comprehension or application.
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7.2 Question difficulty is assessed at four levels of difficulty

The revised Umalusi NSC examination evaluation instfruments require evaluators
to exercise expert judgments about whether each examination question is
‘Easy’, ‘Moderately challenging’, ‘Difficult’ or ‘Very difficult’ for the envisaged
Grade 12 learner to answer. Descriptions of these categories of difficulty are

shown in Table 5.

TABLE S5 LEVELS OF DIFFICULTY OF EXAMINATION QUESTIONS

1 2 3 4
Easy for the Moderately Difficult for the | Very difficult for the
envisaged challenging for | envisaged envisaged Grade 12
Grade 12 the envisaged Grade 12 student to answer.
student to Grade 12 student to )
answer. student to answer. The skills and knowledge

required to answer the
question allow for the top
students (extremely high-
achieving/ability students)
to be discriminated from
other high achieving/ability
students).

answer.

Note:

The forth level, ‘very difficult’ has been included in the levels of difficulty of
examination questions to ensure that there are sufficient questions that discriminate
well amongst higher ability candidates.
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7.3 Question difficulty is determined against the assumed capabilities of the
ideal ‘envisaged’ Grade 12 Agricultural Management Practice NSC

examination candidate

The revised Umalusi NSC examination evaluation instruments require evaluators
to exercise expert judgments about whether each examination question is
‘Easy’, ‘Moderately challenging’, ‘Difficult’ or ‘Very difficult’ for the ‘envisaged’
Grade 12 learner to answer (Table 5). In other words, assessment of question
difficulty is linked to a particular target student within the population of NSC

candidates, that is, the Grade 12 candidate of average intelligence or ability.

The Grade 12 learners that you may have taught over the course of your career
cannot be used as a benchmark of the ‘envisaged’ candidate as we cannot
know whether their abilities fall too high, or too low on the entire spectrum of
all Grade 12 Agricultural Management Practice candidates in South Africa.
The revised Umalusi NSC examination evaluation instruments thus emphasise
that, when rating the level of difficulty of a particular question, your conception
of the ‘envisaged’ candidate needs to be representative of the entire
population of candidates for all schools in the country, in other words, of the

overall Grade 12 population.

Most importantly, the conception of this ‘envisaged’ candidate is a learner
who has been taught the whole curriculum adequately by a teacher who is
qualified to teach the subject, in a functioning school. There are many
disparities in the South African education system that can lead to very large
differences in the implementation of the curriculum. Thus this ‘envisaged’
learner is not a typical South African Grade 12 learner — it is an intellectual
construct (an imagined person) whom you need to imagine when judging the
level of difficulty of a question. This ideal ‘envisaged’ Grade 12 learner is an
aspirational ideal of where we would like all Agricultural Management Practice

learners in South Africa to be.
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Note:
The concept of the ideal envisaged Grade 12 candidate is that of an
imaginary learner who has the following features:

a. Is of average intelligence or ability

b. Has been taught by a competent teacher

c. Has been exposed to the entire examinable curriculum
This ideal learner represents an imaginary person who occupies the middle
ground of ability and approaches questions having had all the necessary
schooling.

7.4 Question difficulty is determined using a common framework for thinking

about question difficulty

Examiners, moderators and evaluators in all subjects are now provided with a

common framework for thinking about question difficulty to use when

identifying sources of difficulty or ease in each question, and to provide their

reasons for the level of difficulty they select for each examination question.

The framework described in detail below provides the main sources of difficulty

or ‘ease’ inherent in questions. The four sources of difficulty which must be

considered when thinking about the level of difficulty of examination questions

in this framework are as follows.

1. ‘Content difficulty’ refers to the difficulty inherent in the subject matter

and/or concept/s assessed.

2. ‘Stimulus difficulty’ refers to the difficulty that candidates confront when
they attempt to read and understand the question and its source
material. The demands of the reading required to answer a question thus

form an important element of ‘stimulus difficulty’.

3. ‘Task difficulty’ refers to the difficulty that candidates confront when
they try to formulate or produce an answer. The level of cognitive
demand of a question forms an element of ‘Task difficulty’, as does the
demand of the written text or representations that learners are required

to produce for their response.

4. ‘Expected response difficulty’ refers to difficulty imposed by examiners in
a marking guideline, scoring rubric or memorandum. For example, mark
allocations affect the amount and level of answers students are

expected to write.
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This framework derived from Leong (2006) was chosen because it allows the
person making judgments about question difficulty to grapple with nuances
and with making connections. The underlying assumption is that judgment of
question difficulty is influenced by the interaction and overlap of different
aspects of the four main sources of difficulty. Whilst one of the above four
sources of difficulty may be more pronounced in a specific question, the other
three sources may also be evident. Furthermore, not all four sources of difficulty

need to be present for a question to be rated as difficult.

The four-category conceptual framework is part of the required Umalusi
examination evaluation instruments. Each category or source of difficulty in this
framework is described and explained in detail below (Table 6). Please read

the entire table very carefully.

TABLE 6: FRAMEWORK FOR THINKING ABOUT QUESTION DIFFICULTY

CONTENT/CONCEPT DIFFICULTY

Content/concept difficulty indexes the difficulty in the subject matter, topic or
conceptual knowledge assessed or required. In this judgment of the
item/question, difficulty exists in the academic and conceptual demands that
questions make and/or the grade level boundaries of the various ‘elements’ of
domain/subject knowledge (topics, facts, concepts, principles and procedures
associated with the subject).

For example:

Questions that assess ‘advanced content’, that is, subject knowledge that is
considered to be in advance of the grade level curriculum, are likely to be
difficult or very difficult for most candidates. Questions that assess subject
knowledge which forms part of the core curriculum for the grade are likely to be
moderately difficult for most candidates. Questions that assess ‘basic content’ or
subject knowledge candidates would have learnt at lower grade levels, and
which would be familiar to them are unlikely to pose too much of a challenge to
most candidates.

Questions that require general everyday knowledge or knowledge of ‘real life’
experiences are offen easier than those that test more specialized school
knowledge. Questionsinvolving only concrete objects, phenomena, or processes
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are usually easier than those that involve more abstract constructs, ideas,
processes or modes.

Questions which test learners’ understanding of theoretical or de-contextualised
issues or topics, rather than their knowledge of specific examples or
contextualised topics or issues tend to be more difficult. Questions involving
familiar, contemporary/current contexts or events are usually easier than those
that are more abstract or involve ‘imagined’ events (e.g. past/future events) or
contexts that are distant from learners’ experiences.

Content difficulty may also be varied by changing the number of knowledge
elements or operations assessed. Generally, the difficulty of a question increases
with the number of knowledge elements or operations assessed. Questions that
assess learners on two or more knowledge elements or operations are usually (but
not always) more difficult than those that assess a single knowledge element or
operation.

Assessing learners on a combination of knowledge elements or operations that
are seldom combined usually increases the level of difficulty.

EXAMPLES OF INVALID OR UNINTENDED SOURCE OF CONTENT DIFFICULTY

e Testing obscure or unimportant concepts or facts that are not mentioned
in the curriculum, or which are unimportant to the curriculum learning
objectives.

e Testing very advanced concepts or operations that candidates are
extremely unlikely to have had opportunities to learn.

STIMULUS DIFFICULTY

Stimulus difficulty refers to the difficulty of the linguistic features of the question
(linguistic complexity) and the challenge that candidates face when they
aftempt to read, interpret and understand the words and phrases in the
question AND when they afttempt to read and understand the information or
‘text’ or source material (diagrams, tables and graphs, pictures, cartoons,
passages, etc.) that accompanies the question.

For example:

Questions that contain words and phrases that require only simple and
straightforward comprehension are usually easier than those that require the
candidate to understand subject specific phraseology and terminology (e.g.
idiomatic or grammatical language not usually encountered in everyday
language), or that require more technical comprehension and specialised
command of words and language (e.g. everyday words involving different
meanings within the context of the subject).

Questions that contain information that is ‘tailored’ to an expected response,
that is, questions that contain no irrelevant or distracting information, are
generally easier than those that require candidates to select relevant and
appropriate information or unpack a large amount of information for their
response. A question set in a very rich context can increase question difficulty.
For example, learners may find it difficult to select the correct operation when,
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for example, a mathematics or accountancy question is set in a context-rich
confext.

Although the level of difficulty in examinations is usually revealed most clearly
through the questions, text complexity or the degree of challenge or complexity
in written or graphic texts (such as a graph, table, picture, cartoon, etc.) that
learners are required to read and interpret in order to respond can increase the
level of difficulty. Questions that depend on reading and selecting content from
a text can be more challenging than questions that do not depend on actually
reading the accompanying text because they test reading comprehension skills
as well as subject knowledge. Questions that require candidates to read a lot
can be more challenging than those that require limited reading. Questions that
tell learners where in the text to look for relevant information are usually easier
than those where learners are not told where to look.

The level of difficulty may increase if texts set, and reading passages or other
source material used are challenging for the grade level, and make high reading
demands on learners at the grade level. Predictors of textual difficulty include:

¢ semantic content - for example, if vocabulary and words used are typically
outside the reading vocabulary of Grade 12 learners, 'texts’ (passage,
cartoon, diagram, table, etc.) are usually more difficult. ‘Texts’ are
generally easier if words or images are made accessible by using
semantic/context, syntactic/structural or graphophonic/visual cues.

¢ syntactic or organisational structure — for example, sentence structure and
length. For example, if learners are likely to be familiar with the structure of
the ‘text’ orresource, for example, from reading newspapers or magazines,
etc. 'texts’ are usually easier than when the structure is unfamiliar.

¢ literary techniques — for example, abstractness of ideas and imagery — and
background knowledge required, for example, to make sense of allusions.

¢ if the contextis unfamiliar or remote, orif candidates do not have or are not
provided with access to the context which informs a text (source material,
passage, diagram, table, etc.) they are expected to read, and which
informs the question they are supposed to answer and the answer they are
expected to write, then constructing a response is likely to be more difficult
than when the context is provided or familiar.

Questions which require learners to cross-reference different sources are usually
more difficult than those which deal with one source at a fime.

Another factor in stimulus difficulty is presentation and visual appearance. For
example, type face and size, use of headings, and other types of textual
organisers etc. can aid ‘readability’ and make it easier for learners to interpret
the meaning of a question.

EXAMPLES OF INVALID OR UNINTENDED SOURCES OF STIMULUS DIFFICULTY
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Meaning of words unclear or unknown.

Difficult or impossible to work out what the question is asking.

Questions which are ambiguous.

Grammatical errors in the question that could cause misunderstanding.
Inaccuracy or inconsistency of information or data given.

Insufficient information provided.

Unclear resource (badly drawn or printed diagram, inappropriate graph,
unconventional table).

e Dense presentation (tfoo many important points packed in a certain part of
the stimulus).

TASK DIFFICULTY

Task difficulty refers to the difficulty that candidates confront when they try to
formulate or produce an answer.

For example:

In most questions, to generate a response, candidates have to work through the
steps of a solution. Generally, questions that require more steps in a solution are
more difficult than those that require fewer steps. Questions involving only one or
two steps in the solution are generally easier than those where several operations
required for a solution.

Task difficulty may also be mediated by the amount of guidance present in the
question. Although question format is not necessarily a factor and difficult
questions can have a short or simple format, questions that provide guided steps
or cues (e.g. a clear and detailed framework for answering) are generally easier
than those that are more open ended and require candidates to form or tailor
their own response strategy or argument, work out the steps and maintain the
strategy for answering the question by themselves. A high degree of prompting
(a high degree of prompted recall, for example) tends to reduce difficulty level.

Questions that test specific knowledge are usually less difficult that multi-step,
multiple-concept or operation questions.

A question that requires the candidate to use a high level of appropriate subject
specific, scientific or specialised terminology in their response fends to be more
difficult than one which does not.

A question requiring candidates to create a complex abstract (symbolic or
graphic) representation is usually more challenging than a question requiring
candidates to create a concrete representation.

A question requiring writing a one-word answer, a phrase, or a simple sentence
is often easier to write than responses that require more complex sentences, a
paragraph or a full essay or composition.

Narrative or descriptive writing, for example where the focus is on recounting or
ordering a sequence of events chronologically, is usually easier than writing
discursively (argumentatively or analytically) where ideas need to be developed
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and ordered logically. Some questions reflect task difficulty simply by ‘creating
the space’ for A-grade candidates to demonstrate genuine insight, original
thought or good argumentation, and to write succinctly and coherently about
their knowledge.

Another element is the complexity in structure of the required response. When
simple connections between ideas or operations are expected in aresponse, the
question is generally easier to answer than a question in which the significance
of the relations between the parts and the whole is expected to be discussed in
a response. In other words, a question in which an unstructured response is
expected is generally easier than a question in which a relational response is
required. A response which involves combining or linking a number of complex
ideas or operations is usually more difficult than a response where there is no
need to combine or link ideas or operations.

On the other hand, questions which require continuous prose or extended writing
may also be easier to answer correctly or to get marks for than questions that
require no writing at all or single letter answer (such as multiple choice), or a brief
response of one or two words or short phrase/s because they test very specific
knowledge.

The cognitive demand or thinking processes required form an aspect of task
difficulty. Some questions test thinking ability, and learners’ capacity to deal with
ideas, etc. Questions that assess inferential comprehension or application of
knowledge, or that require learners to take ideas from one context and use it in
another, for example, tend to be more difficult than questions that assess
recognition or retrieval of basic information. On the other hand, questions
requiring recall of knowledge are usually more difficult than questions that require
simple recognition processes.

When the resources for answering the question are included in the examination
paper, then the task is usually easier than when candidates have to use and
select their own internal resources (for example, their own knowledge of the
subject) or transform information to answer the question.

Questions that require learners to take or transfer ideas, skills or knowledge from
one context/subject area and use them in another tend to be more difficult.

EXAMPLES OF INVALID OR UNINTENDED SOURCES OF TASK DIFFICULTY

e Level of detail required in an answer is unclear.

e Context is unrelated to or uncharacteristic of the task than candidates
have to do.

e Details of a context distract candidates from recalling or using the right

bits of their knowledge.

Question is unanswerable.

lllogical order or sequence of parts of the questions.

Interference from a previous question.

Insufficient space (or time) allocated for responding.

Question predictability or task familiarity. If the same question regularly

appears in examination papers or has been provided to schools as
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exemplars, learners are likely to have had prior exposure, and practised
and rehearsed answers in class (for example, when the same language
set works are prescribed each year).

¢ Questions which involve potential follow-on errors from answers to previous
questions.

EXPECTED RESPONSE DIFFICULTY

Expected response difficulty refers to difficulty imposed by examiners in a mark
scheme and memorandum. This location of difficulty is more applicable to
‘constructed’ response questions, as opposed to ‘selected’ response questions
(such as multiple choice, matching/true-false).

For example:

When examiners expect few or no details in a response, the question is generally
easier than one where the mark scheme implies that a lot of details are expected.

A further aspect of expected response difficulty is the clarity of the allocation of
marks. Questions are generally easier when the allocation of marks is explicit,
straight-forward or logical (i.e. 3 marks for listing 3 points) than when the mark
allocation is indeterminate or implicit (e.g. when candidates need all 3 points for
one full mark or 20 marks for a discussion of a concept, without any indication of
how much and what to write in a response). This aspect affects difficulty because
candidates who are unclear about the mark expectations in a response may not
produce sufficient amount of answers in their response that will earn the marks
that befit their ability.

Some questions are more difficult/easy to mark accurately than others. Questions
that are harder to mark and score objectively are generally more difficult for
candidates than questions that require simple marking or scoring strategies on
the part of markers. For example, recognition and recall questions are usually
easier to test and mark objectively because they usually require the use of
matching and/or simple scanning strategies on the part of markers. More
complex questions requiring analysis (breaking down a passage or material into
its component parts), evaluation (making judgments, for example, about the
worth of material or text, or about solutions to a problem), synthesis (bringing
together parts or elements to form a whole), and creativity (presenting own ideas
or original thoughts) are generally harder to mark/score objectively. The best way
to test for analysis, evaluation, synthesis and creativity is usually through extended
writing. Such extended writing generally requires the use of more cognitively
demanding marking strategies such as interpreting and evaluating the logic of
what the candidate has written.

Questions where a wide range of alternative answers or response/s is possible or
where the correct answer may be arrived at through different strategies fend to
be more difficult. On the other hand, questions may be so open-ended that
learners will get marks even if they engage with the task very superficially.




EXAMPLES OF INVALID OR UNINTENDED SOURCES OF EXPECTED RESPONSE
DIFFICULTY

e Mark allocation is unclear or illogical. The weighting of marks is important
in questions that comprise more than one component when components
vary in levels of difficulty. Learners may be able to get the same marks for
answering easy component/s of the item as other learners are awarded
for answering the more difficult components.

e Mark scheme and questions are incongruent. For example, there is no
clear correlation between the mark indicated on the question paper and
the mark allocation of the memorandum.

¢ Question asked is not the one that examiners want candidates to answer.
Memorandum spells out expectation to a slightly different question, not
the actual question.

e Impossible for candidate to work out from the question what the answer
to the question is (answer is indeterminable).

e Wrong answer provided in memorandum.

e Alternative correct answers from those provided or spelt out in the
memorandum are also plausible.

e The questionis ‘open’ but the memo has a closed response. Memo allows
no leeway for markers to interpret answers and give credit where due.

The framework described above does not provide you with explicit links
between the different sources of difficulty, or show relationships and overlaps
between the different categories and concepts in the framework. This is
because it isimpossible to set prescribed rules or pre-determined combinations
of categories and concepts used for making judgments about the source of

difficulty in a particular examination question.

The intention behind the framework is to allow you to exercise your sense of
judgment as an expert. The complexity of your judgment lies in your ability as
an expert to recognise subtle interactions and identify links between different
categories of a question’s difficulty or ease. For example, a question that tests
specific knowledge of your subject can actually be more difficult that a multi-
step question because it requires candidates to explain a highly abstract
concept, or very complex content. In other words, although questions that test
specific knowledge are usually less difficult than multiple-concept or operation

questions, the level of difficulty of the content knowledge required to answer
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a question can make the question more difficult than a multi-step or multi-

operation question.

Not all one-word response questions can automatically be assumed to be
easy. For example, multiple-choice questions are not automatically easy
because a choice of responses is provided — some can be difficult. As an
expertin your subject, you need to make these types of judgments about each

question.

Note:

Itis very important that you become extremely familiar with the framework explained
in Table 6, and with each category or source of difficulty provided (i.e. content
difficulty, task difficulty, stimulus difficulty, and expected response difficulty). You
need to understand the examples of questions which illustrate each of the four levels
(Table 7 to Table 10). This framework is intended to assist you in discussing and
justifying your decisions regarding the difficulty level ratings of questions. You are
expected to refer to all four categories or sources of difficulty in justifying your
decisions.

When considering question difficulty ask:

e How difficultis the knowledge (content, concepts or procedures) that is being
assessed for the envisaged Grade 12 candidate? (Content difficulty)

¢ How difficult is it for the envisaged | Grade 12 candidate to formulate the
answer to the question? In considering this source of difficulty, you should take
into account the type of cognitive demand made by the task. (Task difficulty)

e How difficult is it for the envisaged Grade 12 candidate to understand the
question and the source material that need fo be read to answer the
particular question? (Stimulus difficulty)

e What does the marking memorandum and mark scheme show about the
difficulty of the question2 (Expected response difficulty)

7.5 Question difficulty entails distinguishing unintended sources of difficulty

or ease from intended sources of difficulty or ease

Close inspection of the framework for thinking about question difficulty (Section
7.4, Table 6) above, shows that, for each general category or source of
difficulty, the framework makes a distinction between ‘valid’ or intended, and
‘invalid’ or unintended sources of question difficulty or ease. Therefore, defining

question difficulty entails identifying whether sources of difficulty or ease in a
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question were intended or unintended by examiners. Included in Table 6 are
examples of unintended sources of difficulty or ease for each of the four

categories.

Valid difficulty or ‘easiness’ in a question has its source in the requirements of
the question, and is intended by the examiner (Ahmed and Pollit, 1999). Invalid
sources of difficulty or ‘easiness’ refer to those features of question difficulty or
‘easiness’ that were not intended by the examiner. Such unintended ‘mistakes’
or omissions in questions can prevent the question from assessing what the
examiner intfended, and are likely to prevent candidates from demonstrating
their frue ability or competence, and can result in a question being easier or

more difficult than the examiner infended.

For example, grammatical errors in a question that could cause
misunderstanding for candidates are unintended sources of question difficulty
because the difficulty in answering the question could lie in the faulty
formulation of the question, rather than in the intrinsic difficulty of the question
itself (for example, because of stimulus difficulty). Candidates “may
misunderstand the question and therefore not be able to demonstrate what
they know” (Ahmed and Pollit, 1999, p.2). Another example is question
predictability (when the same questions regularly appear in examination
papers or textbooks) because familiarity can make a question which was

intended to be difficult, less challenging for examination candidates.

Detecting unintended sources of difficulty or ease in examinations is largely the
task of moderators. Nevertheless, evaluators also need to be vigilant about
detecting sources which could influence or alter the intended level of question

difficulty that moderators may have overlooked.
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Note:

When judging question difficulty, you should distinguish unintended sources of
question difficulty or ease from those sources that are infended, thus ensuring that
examinations have a range of levels of difficulty. The framework for thinking about
question difficulty allows you to systematically identify technical and other problems
in each question. Examples of problems might be: unclear instructions, poor phrasing
of questions, and the provision of inaccurate and insufficient information, unclear or
confusing visual sources or illustrations, incorrect use of terminology, inaccurate or
inadequate answers in the marking memorandum, and question predictability. You
should not rate a question as difficult/easy if the source of difficulty/ease lies in the
‘faultiness’ of the question or memorandum. Instead, as moderators and evaluators,
you need to alert examiners to unintended sources of difficulty/ease so that they can
improve questions and remedy errors or sources of confusion before candidates write
the examination.

7.6 Question difficulty entails identifying differences in levels of difficulty

within a single question

An examinatfion question can incorporate more than one level of difficulty if it
has subsections. It is important that the components of such questions are

‘broken down' into to their individual levels of difficulty.

Note:

Each subsection of a question should be analysed separately so that the percentage
of marks allocated at each level of difficulty and the weighting for each level of
difficulty can be ascertained as accurately as possible for that question.

8. EXAMPLES OF QUESTIONS AT DIFFERENT LEVELS OF DIFFICULTY

This section provides at least three examples of questions from previous
Agricultural Management Practice NSC examinations (Table 7 to Table 10)
categorised at each of the four levels of difficulty described in Section 7 (Table
5) above. These examples were selected to represent the best and clearest
examples of each level of difficulty that the Agricultural Management Practice
experts could find. The discussion below each example question tries to explain
the reasoning behind the judgments made about the categorisation of the

question at that particular level of difficulty.
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TABLE 7: EXAMPLES OF QUESTIONS AT DIFFICULTY LEVEL 1 - EASY

Example 1:

Question (2.8, 2011, March):

The following composition of moist soil was measured on a cropping farm:

e Inorganic particles: 35%

e Water: 25%

e Air: 30%

e Organic material: 10%
Draw a pie graph to represent the composition of the above soail. (4)
Discussion:

This question is classified as easy for the idea Grade 12 candidate because:

it assesses ‘basic content’ or subject knowledge that all Grade 12 Agricultural
Management Practice candidates should have learnt at lower grade levels.
Drawing a simple pie chart is a topic which is also covered in a number of
other school subjects, and the concept of a pie chart is often applied in
everyday sources such as newspaper reports. The concept should therefore
be very familiar to candidates (content).

the source material provides clear indication of soil composition in
percentages. It does not contain any superfluous or unnecessary detail
which could distract candidates from understanding what is required
(stimulus).

the question is very clear; it requires the candidates to make a drawing of a
pie chart indicating all the percentages provided. Candidates should have
been exposed to numerous similar tasks and questions from lower grades
(task).

the mark allocation is straightforward. The 4 marks are allocated for
completing the simple graph correctly. The 4 marks are allocated based on
correct heading of the chart, correct structure, correct % distribution and
correct labelling (expected response).

This question is easy with regard to all four sources of difficulty.
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Memorandum/Marking guidelines

COMPOSITION OF MOIST SOIL

OM = Organic matter

Marking rubric:

e Heading of the chart. v

e Correct structure. v

e Correct % distribution. v/

e Correctlabelling. v (4)

Example 2:

Question (4.8, 2010, March):

A group of farmers has decided to build a plant where different agricultural
products can be dehydrated or dried. The dried products will then be sent to special
markefts.

a) Explain the meaning of value-adding to an agricultural product. (2)

b) Dryingis a method of value-adding. Indicate the benefits of drying products

of animal and plant origin (4)
Discussion:

These questions are both classified as easy for the envisaged Grade 12 candidate
to answer because:
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e the topic of value adding of agricultural products is very familiar to Grade 12
candidates who should also have dealt with this issue practically. The topic
does not require specialized knowledge of the actual procedures and
principles of the methods of drying of agricultural products (content).

e candidates do not have toread alot of text, the photograph of meat drying
simply informs the questions they are supposed to answer and does not
require any interpretation (stimulus).

e candidates will explain by recalling information on value adding on
agricultural products and drying as a method of value-adding (task).

e two (2) marks are allocated for writing a simple explanation in a) and four (4)
marks are allocated in b) for writing down four benefits of drying. The answers
expected are easy to formulate and do not entail much writing (expected
response).

This question is easy with regard to all four sources of difficulty.

Memorandum/Marking guidelines

(a) Value-adding
e Taking a raw material and processing it or adding something. v/
e to it fo change it info a more saleable item that will be purchased by a
different group of customers. v’ (2)

(b) Benefits of drying agricultural products
¢ Increase the potential and value for a product. v
e Less weight thus easier to transport to the markets. v’
e Protection against organisms that causes product decay. v =
e Easier to package and store. v’ (4)

Example 3:

Question (3.1, 2012, November):

A progressive, privately owned, small stock-producing farm recorded and classified
its total cash sales for four periods as shown in the graph below.

CASH SALES 2010-2011
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a) Name FOUR kinds of business activities where the farmer needs to issue a

receipt (4)

b) Identify the TWO periods with the highest cash sales. (2)

c) Suggest THREE possible factors that have an influence on the demand for

products during the periods mentioned in QUESTION (b). (3)
Discussion:

All three of these questions are regarded as easy questions.

e The questions test specific knowledge. Cash sale, kinds of business and
demand for products are topics that are easy to understand for the
envisaged grade 12 candidate. Question (c) the response expected is easier
since livestock sales increases and also other materialistic items do usually
get bought more during festive seasons which is a common knowledge that
makes the question content asked to be easier (content).

e The graph provided is simple and easy to interpret as it only shows two
variables, namely value of sales and periods of sales. The data is very
accessible and it should be easy for Grade 12 candidates to find the correct
value of sales at different periods of sales. The three questions themselves are
all clear and unambiguous. They contain simple words and phrases rather
than specialized subject specific phraseology and terminology (stimulus).

e Question (a) requires candidates to name four kinds of business activities
where a farmer needs to issue a receipt. The question is simple,
straightforward and the graph channels candidates’ thinking around
agricultural business activities which does issue receipts when making
transactions. Question (b) requires the candidates to identify the periods
when sales are high. Question (c) requires candidates to suggest possible
factors that have an influence on the demand of the product during the
festive period (task).

e The mark allocation is straightforward. Four (4) marks are allocated for four
responses in question (a), two (2) marks for two responses in question (b) and
three (3) marks for three responses in question (c) (expected response).

This question is easy with regard to all four sources of difficulty.

Memorandum/Marking guidelines

(a) Kinds of business activity for receipt:
e When the farmer is receiving payment for sales/selling produce. v/

e When payment is received for services rendered by the farmer/farm. v’

¢ When payment from a debtoris received. v

e When conftributions or donations are received. v/

e Renting of equipment/tractor/harvester. v/

e Any fransaction whereby money/goods are received. v’ (Any 4) (4)

(b) Two periods and reasons for high cash sales:
e October to December. v
e Aprilto June. v (2)

(c) Factors influencing demand:
e Price of the product /price expectation of the product. v
e Buying power of the consumer /income of consumers/bonuses. v/
e Price of competitive/related/ substitute products. v/
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Consumer preferences/taste /fashion preferences. v’

Variety of products available. v

Festive periods/holidays/festive season. v/

Breeding season/weaning season. v’

Complimented products. v/

Size of the market/number of consumersv’ (Any 3) (3)

TABLE 8: EXAMPLES OF QUESTIONS AT DIFFICULTY LEVEL 2 - MODERATE

Example 1:

Question (2.3, 2012, November):

Veld or pasture management is the key to healthy and productive pastures. It is
recommended that a farmer treats a specific veld according to its nature. Veld of
the same grazing potential and plant palatability should be fenced together to
utilize it optimally.

LI ‘ L

Explain FOUR factors to consider when dividing pasture into camp system:s.

(4)

Discussion:
This question is regarded as moderate in terms of level of difficulty because:

e it tests very specific knowledge. The topic ‘veld or pasture management’
and the concepts of ‘productive pastures’, grazing potential’, ‘plant
palatability’ ‘grazing systems’ and ‘camp systems’ are moderately difficult
content for the envisaged Grade 12 candidate (content).

e the leading statement and a picture will assist candidates in making an
appropriate response. Although the diagram does not elaborate on veld
division into camp systems through the use of labels etc., the leading
statement (text) makes up for this deficiency and contains information
tailored towards the expected response. The question is not ‘long or
convoluted and the language used is relatively simple. The illustration does
not require much interpretation but mainly serves as an ‘aide memoire’ for
candidates (stimulus).

e candidates are expected to explain the four factors and not just to mention
them. The response is not one word but a thorough explanation of the factors
(task).

e four (4) marks are allocated for question. Furthermore, candidates are
expected to give a full explanation of the four factors using their own words
(expected response).

This question is moderate with regard to all four sources of difficulty.
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Memorandum/Marking guidelines

Criteria for camps:

e Biotic composition/botanical composition — vegetation in a specific area
may differ due to various factors which will ultimately influence the camp
divisions. v/

e Grazing volumes/number of animals in a herd — The camp size will also be
influenced by the herd size. v/

e Grazing capacity/ Grazing value — The size of camps differs based on the
region. v/

e Regrowth potential of grasses — Grass regrowth does influence the grazing
system to be used. v’

¢ Nutrient value — Grasses differs in respect to their nutrient status and hence
does play a role in camp divisions. v/

e Palatability/veld type — sweet grasses are separated from sour grasses based
on their palatability in camp divisions. v

e Similar soil types — vegetation differs from one soil type to another. v/

e Topography/slope — vegetation on southern slopes differs from the one on
the northern slopes. v’

e Type of animal — caftle and sheep prefer grasses (grazers) and goats prefer
shrubs/trees (browsers). v

e Badly eroded(erosion)/overgrazed areas — an eroded land has to be
separated from other pieces of land. v/

e Unwanted/poisonous plant species — areas dominated by poisonous plants
has to be camped off. v (Any 4) (4)

Example 2:

Question (2.9, 2012, March):

A small-scale crop producer with 350 ha of land in the Limpopo Province has been
recording crop yields obtained from a field for the past six years. Different quantities
of fertilizer were applied to the cropping land and the yield increased gradually on
an annual basis, but sometimes remained constant.

The table below represents the yields obtained from the cropping field with the
respective levels of fertilizers that were applied.

Cropping Quantity of Yield (tons/ha)
season (Year) | fertilizer applied
(kg/ha)
] 20 20
2 50 55
3 80 100
4 110 150
5 140 165
6 170 165

Plot a line graph using the above data to show the relationship between the crop
yield and fertilizer application on this cropping field. (6)




Discussion:

This question is regarded as moderate in terms of levels of difficulty because:

Grade 12 candidates should all be familiar with line graphs and know how
to draw them. Candidates need to understand the importance of the
dependent and independent variable in plotting the graph. The envisaged
Grade 12 candidate finds this concept moderately difficult to grasp
(content).

the source material comprises a short text and a table providing data that
must be used to answer the question. The source material has terminology
such as ‘crop yields increase’ ‘fertilizers’ which are less complex concepts
known to the envisaged Grade 12 candidate (stimulus).

It requires candidates to plot a line graph using two or more variables. The
candidates have to plot the correct x-axis and y-axis and show proper points
using the supplied data on fertilizers. Candidates also have to draw the
graph to scale without the use of non-graph paper which adds to the
challenge. The question moderately difficult for the envisaged Grade 12
candidate (task).

it is deemed moderately difficult o mark accurately because a rubric has to
be used in order to allocate the six (6) marks correctly since candidates
plotting of the graph will always differ. Rubric for marking of the graph will
focus on allocating marks on candidates’ indication of the heading of the
graph, correct labelling of the x-axis and y-axis, use of correct units and lastly
the overall correctness of the graph (expected response).

This question is moderate with regard to all four sources of difficulty.
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Memorandum/Marking guidelines

Yeild (fons/ ha)

Plot line graph

THE RELATIONSHIP BETWEEN CROP YIELD
AND FERTILISER APPLICATION ON A PIECE
OF LAND
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Rubric for marking:

e Applicable heading of the graph. v

e X-axis naming ¥ and correct units. v’

e Y-axis naming v'and correct units. v’

e Correctness of the graph. v’ (6)
Example 3:

Question (3.2, 2010, March):

Using the table below, explain the characteristics of the different types of capital,
in other words long-term, medium-term and short-term capital.

TYPE SOURCE USE PERIOD TERMS OF
PAYING THE
LOAN/SECURITY
Long term | (a) e Buy land, fences, (b) (c)
capital buildings, irrigation
schemes
e Orchards
Medium (d) (e) Periods of 1 | (f)
term year up to
capital 5 years
Shortterm | (g) (h) (i) (i)
capital
(10 marks)
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Discussion:
This question is classified as moderately difficult because:

e candidate requires a good understanding of the types of capital used in the
agricultural sector as dealt with in agricultural management practices.
Candidates have to know about all the aspects related to capital. The
question assesses a number of knowledge elements, for example sources,
use, periods and terms of payment for the loans/credit. This concept is
moderately difficult for the envisaged Grade 12 candidate (content).

e some of the subject specific terminology used in the source material, namely
‘period’ and ‘term’ may be confusing for the envisaged candidate as s/he
may find it difficult to distinguish between them. However, the table does
provide a degree of guidance as to how to respond appropriately which
makes the question moderately difficult rather than difficult (stimulus).

e candidates are required to explain the different types of capital and that will
need them to have a clear understanding of how to apply such types of
capital. Candidates are required to have knowledge on differentiating the
types of capital based on ‘sources’, ‘use’, ‘period’, ‘terms of paying the loan’
and period of payment’. All of the later concept items can be regarded as
moderately difficult fo the envisaged Grade 12 candidate (task).

e the ten (10) marks is allocated for a brief explanation on the items of each
and every type of capital. Sources, use, periods and terms of payments
needed on types of capital should be clearly stated as to avoid mixing of
responses. It demands alertness from the candidates for responding
appropriately to the asked questions and deviations can lead to candidates
losing marks. It also requires markers to be attentive/alert in the marking of
such questions (expected response).

The question is moderately difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

Types of capital
TYPE SOURCE USE PERIOD TERMS OF
PAYING THE
LOAN/SECURITY
Long term (a) e Buyland, fences, (b) (c)
capital land bank v/ buildings, 10-35yrs v Mortgagev’
commercial irigation
banks e.q. schemes
ABSA, FNB, e Orchards
Nedbank,
Standard
bank efc v
(Any 1)
Medium (d) (e) Periods of 1 (f)
term land bankv’ machinery, yearup to | higher
capital commercial | livestock for 5 years purchase and
bankv” (Any | breeding, instalmentsv’
1) equipment etcv’

44




Short term (9) (h) (i) (i)
capital commercial to buy perishable 1 season or | instalments
banksv” or items e.g. seeds, Tyrv’ after selling the
personal fertilizers, fuel producev’
bank
accountv’

TABLE 9: EXAMPLES OF QUESTIONS AT DIFFICULTY LEVEL 3 - DIFFICULT

Example 1:

Question (2.5, 2009, November):

The following schematic representation shows the interaction of different aspects
in a specialised farming enterprise:

Prescription maps

(a) Explain briefly the working of various devices (tools) utilized in the type of
specialised farming system illustrated in the diagram. (5)
(b) Discuss the benefits of this type of farming system shown above. (4)
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Discussion:

Both parts a) and b) of this question are categorized as difficult for the envisaged
Grade 12 candidate because:

candidates need to have a clear understanding of how satellite images
work in precision farming set up. Precision farming is not an easy concept for
candidates to make sense of. Candidates require a deep understanding of
how the system works. The procedures and principles governing precision
farming are difficult to explain and understand. Furthermore, few
commercial farmers in South Africa practice precision farming, so the
envisaged Grade 12 candidate is unlikely to have had any practical
exposure to the system. Essentially these questions assess subject matter that
is in advance of the Grade 12 level curriculum (content).

the source material comprising a schematic representation of the notion of
‘interaction’ of different aspects in a specialised farming enterprise is fairly
complex and abstract to interpret. Candidates are required to interpret and
comprehend the diagrams used in the picture so that they can be able to
respond to the question appropriately. Although the diagram assists
candidates by indicating the key factors regarding the precision farming
concept and the photographs used are clear, quite a lot of information has
to be unpacked and interpreted. The source material also contains a
number of specialized technical terms such as ‘scouting’, and ‘yield
topography’ and makes high conceptual demands on the envisaged
Grade 12 candidate (stimulus).

Question a) requires candidates to explain briefly the working of various
devices illustrated in the diagram. This task requires them to interpret and
comprehend a fairly complex diagram and distinguish the type of farming
system through an analysis of the interactions of different aspects
represented through satellite images. They then have to show a good
understanding of the tools shown in the diagram for the particular farming
system and of the working and relevance of these tools to the system. For
the latter task, they have to apply their knowledge of the devices to explain
their workings with reference to a particular type of specialized farming
system. Question b) requires candidates to write a sustained argument
showing the benefits of the particular farming system. All these processes are
very challenging (task).

six (6) marks are allocated for question a) for writing an explanation on the
working of various technological devices. Four (4) marks are allocated for
question b) for writing the benefits of the farming system (precision farming).
A lot of detail is required in the responses but candidates have to condense
the information into short paragraphs. To successfully answer the second
part of question a) and the whole of question b) candidates have to first
have correctly identified the type of farming system in question a). This
aspect adds to the difficulty of this question (expected response).

The question is difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

a) Devices used on precision farming equipment’s
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e Equipment for locating a position within a field via the Global Positioning
System (GPS). v/

e Yield monitors are crop yield measuring devices installed on harvesting
equipment. The yield data from the monitor is recorded and stored at regular
intervals along with positional data received from the GPS unit. GIS software
takes the yield data and produces yield maps. v/

e Variable rate technology ("VRT') consists of farm field equipment with the
ability to precisely control the rate of application of crop inputs and fillage
operations. v’

e Remote sensing image data from the soil and crops is processed and then
added to the GIS database. v

e A computer to store and manipulate spatial data using some form of
Geographic Information System (GIS) software. v/ (5)

(b) Benefits of precision farming
e Reducing cost of producing the product in the area. v
e Reducing risk of contaminating the environment by means of injudicious
application of agro-chemicals. v/

e More accurate crop vield estimation. v/
e Increased profit. v/
e Saving of time and labour. v
¢ Information collected may lead to more accurate production inputs like
plant density, fertilisation, and other inputs. v/
e Optimal and protective use of natural resourcesv’ (Any 4) (4)
Example 2:

Question (2.8, 2010, November):

1. The graph below illustrates the effect of temperature on crop growth in a
greenhouse.

EFFECT OF TEMPERATURE ON CROP GROWTH
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(a) Determine the following from the graph above:
e Plant growth rate at a temperature of 14 °C (1)
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o The temperatures where the plant will grow at a rate of 40mm/day. (2)
(b) The maximum temperature indicated on the graph seems to be too high for
the plant growth. Recommend THREE ways to control such high
temperatures (3)

Discussion:
Both parts a) and b) of this question are classified as a difficult question because:

e candidates need to know how to read a plotted line graph drawn on non-
graph paper. They have to understand the concept of growth rate which is
relatively abstract. They also need to have a good understanding of how
temperature affects the growth rate of plants especially in a greenhouse.
Greenhouse plant growth does differ with plant growth in an open field crop
production set-up. Some candidates in certain areas have a challenge on
use of greenhouses for crop/vegetable production. This concept on growth
rate is conceptually challenging for the envisaged Grade 12 candidate
(content).

e the source material makes high reading demands on the envisaged Grade
12 candidate. The graph provided is drawn on non-graph paper which
makes it more difficult for candidates to read, for example, when
determining the appropriate level or rate of growth of the plant at a specific
temperature range (stimulus).

e candidates have to apply their knowledge of the effects of temperature on
the growth rate of plants and use inferential comprehension. The envisaged
Grade 12 candidate would find the task of reading and interpreting the
plotted line graph provided challenging. The task in Question a) entails
determining the appropriate level or rate of growth of the plant at a specific
temperature range and the task in also on identifying the 40mm/day growth
rate in the graph which also need the reading and interpretation of the data.
Question b) entails recommending the three best possible ways or practices
which farmers can apply in dealing with high temperatures so as to increase
their crop yields. In Question b) candidates have to integrate knowledge to
come up with creative solutions in providing recommendations to farmers.
They have to ‘think outside the box’ to identify three possible ways or
practices which farmers can apply to solve the problem. The task of coming
up with best solutions in temperature control in farming will require a
candidate to have done analysis of the data, synthesis, evaluation and be
creative in recommending best methods of dealing with high temperatures
which may affect plant growth (task difficulty).

e three (3) marks are awarded in question a) for determining plant growth rate
at various levels and three (3) marks are allocated in question b) for
recommending the best methods for confrolling high temperatures. For
question a) candidates have to write about the plant growth rate at a
temperature of 14 °C and also on identifying temperature when plant growth
rate is at 40 mm/day. The number of marks allocated for correctly answering
each bulleted point are specified. Candidates have to write extended text
to answer question b) making sure that their answer is well-structured and
contains at least three recommendations. According to the memorandum
different responses can be accepted for question b) as long as the
candidate is able to explain the relevance of their answer with regard to
dealing appropriately with high temperatures in a crop management

48




context. The alternative answers will also complicate the marking of this
question (expected response).
The question is difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

(a) From the graph:
e 15-25mm/day v (1)
e 18°C-22°CVv
e 25°C-28°CV (2)

(b) THREE ways to control high temperatures for optimal plant growth:

Mulching. v

Watering. v/

Ground dressing. v/

Covering (with plastic/organic matter or similar substance. v

Misting. v

Blowers/farm. v’

Air conditioners. v/

Painting the cover material. v (Any 3) (3)

Example 3:

Question (4.4, 2013, Nov):

A farmer has the option to market fresh produce at a municipality fresh produce
market or by a contract with one of the convenient supermarkets.

Tabulate your answer to distinguish between these two marketing channels — a
municipality fresh produce market and a contract with one of the convenient
supermarkets — from the farmer's point of view. (7)

Discussion:
This question is classified as difficult because:

e candidates require a good understanding of the various channels of
marketing in agricultural sector. They have to distinguish between the
advantages and disadvantages of different channels of marketing. They will
also have to understand evaluation and comparison of the marketing
channels. This question is conceptually challenging for the envisaged Grade
12 candidate (content).

e the subject specific terminology used such as marketing channel, marketing
systems, fresh produce and contact markets may be confusing for the
envisaged candidate as s/he may find it difficult to distinguish between
them. However, the question provides some guidance on how to respond
appropriately (stimulus).

e candidates are required to distinguish between municipal fresh produce
market and a contract marketing and will need them to have a clear
understanding and application of marketing systems. The candidate is
expected to differentiate the two-marketing system but putting her/himself
on the ‘shoes of the farmer'. The way the candidate explains the two
marketing systems has to be convincing on issues of pricing, product sold

49




and income stability items. Tabulating the response will be a challenging skill
to the envisaged grade 12 candidate. Therefore, this question can be
regarded as difficult fo the envisaged Grade 12 candidate (task).

e seven (7) marks are allocated for tabulation of responses based on the two
marketing channels indicated on the question. Candidates are expected to
show the similarities and differences but bearing in mind that it has to be
argued on the farmers’ point of view. The question may be confusing to the
envisaged candidate since there are many channels under which
agricultural products can be marketed. According to the memorandum
different responses can be accepted as long as the candidate is able to
explain the relevance of their answer with regard to the two channels of
marketing from the farmers’ point of view (expected response).

The question is difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

Differences between marketing channels:

Aspect

Fresh produce market

Contract marketing

Pricing v

Great fluctuation in
prices v

Smaller fluctuations in
prices v

e Productsold v

Not sure how many
products will be sold v/

Conftracted products will
be sold v

e Income stability v/

Income of farmer is

Income of farmer is more

instable v stable v/

e Packaging v Cheaper More expensive

e Quality control v/ Less strict quality control | More strict quality
v controls v/

(Any 3 aspects) (7)

TABLE 10: EXAMPLES OF QUESTIONS AT DIFFICULTY LEVEL 4 — VERY DIFFICULT

Note:

During the development of the exemplar book some subject specialist argued that
there is a faint line between a difficult and a very difficult question. It was also evident
that in some subjects question papers did not have questions that could be
categorised as very difficult. In order to cater for this category, subject specialists were
requested to adapt existing questions and make them very difficult or create their
own examples of very difficult question. However, it was noted that in some instances
attempts to create very difficult questions infroduced invalid sources of difficulty
which in turn rendered the questions invalid. Hence, Umalusi acknowledges that the
very difficult category may be problematic and therefore requires especially careful
scrutiny.
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Example 1: NEW QUESTION:

Question (Number, year, exam paper):

The table below shows data of the average number of layers that are laying eggs
(%) in a farming district and data from actual averages of a number of layers (%)
that are laying eggs at a specific farm.

%§§ 21122 | 23 | 25| 26 | 28 | 31 | 32|40 | 48 | 60 | 65 | 70
T O
aggga 2 10|18 |52 65|84 | 94 | 88 | 83 |77 73|70 |70
IRT53
T O
6% %%
%6“50:{66 O| 5 | 10|40 55|75 80 |82 |78 |72 | 68 | 65 | 60
<5wI53
a) Draw aline graph to reflect the values in the table above. (5)

b) Indicate whether the farming enterprise producing these eggs (actual

c)

average) is more effective than the average of producers from that district.
Give areason to support your answer. (2)
The actual farmer above has 10 000 layers. Calculate the difference in the
number of eggs produced per day by this farmer during the peak period at 32
weeks compared to the average for that district for the same number of layers.

(4)

Discussion:

All the set question on parts a), b) and c) are classified as very difficult questions
because:

drawing line graphs and doing calculations are always challenging for the
envisaged Grade 12 candidate. Candidates need to know how to plot line
graph showing actual average % and average % of layers on a plain paper
(not a graph paper). They should be able to draw the layer age in weeks on
the x-axis and the percentage of layers that are laying eggs on the y-axis. It will
be a difficult for the envisaged Grade 12 candidate to know which variable to
plot on the x and y-axis. This question is conceptually very challenging for the
envisaged Grade 12 candidate (content).

the source material is overloaded with information and makes high reading
demands on the envisaged Grade 12 candidate. The data provided need to
be clearly understood since it may be more difficult for candidates to
conceptualize the data (stimulus).

to all these questions candidates have to apply their knowledge on broiler
production record kept and use inferential comprehension. The envisaged
Grade 12 candidate would find the task of reading and interpreting the data
challenging in order to make sense of all the information supplied. The task in
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Question a) entails drawing of the graph as to reflect values indicate on the
table. Question b) entails drawing the conclusion as to whether the farming
enterprise is sustainable or rather making a profit and to provide substantial
reasons based on the judgment made. In Question c) candidates are
expected to calculate the difference in the number of eggs produced per day
by the farmer during the peak period at 32 weeks compared to the average
for that district for the same number of layers. The task of coming up with best
judgment on the farming enterprise profitability will require the candidate to
have done analysis of the data, synthesis, evaluation and be able to make a
good judgement. (task).

five (5) marks are awarded in question a) for drawing a graph and marks are
allocated based on ‘line graph drawn’ ‘correctness of the x and y-axis’
‘correct graph heading’ ‘Are both axes labelled’ and ‘correct plotting of
values' in question b) two (2) marks allocated for making the correct judgment
with substantial reasoning as to whether the production enterprise is profitable
or not. For question c) three (3) marks allocated and candidates are expected
to make a step by step calculations to arrive at the correct answer on making
an appropriate comparison between the district average and farmer
averages per day. Hence, it would be very difficult for an average candidate
to attain marks based on its complexity and phraseology. (expected
response).

The question is very difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

Egg layers productivity

551

75

65

55 K
Average %o
45 \,
=2 ':-: \
Actual average %

25

Average % of layers laying

15

5

5 15 25 35 45 55 65
Layer Age (weeks)

Marking rubric

Correct heading. v

Line graph used. v

Correct values. v

Labelled X-axes. v/

Labelled Y-axes. v/ (5)

b) Farming enterprise productivity
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e Nov
e The production of this farmer is constantly below the average for that district
v (2)
c) Number of eggs produced per day
e Farmer: 10 000 x 82/100

=8200 eggs v
e District: 10 000 x 88/100
=8800 eggs v
e Difference: 8 800 — 8 200
= 600 eggs per day v (3)

Example 2: NEW QUESTION

Game farming industry

The eco-tourism industry now accounts for at least R1 billion in value added to the
South African economy and its indirect multiplier effect is of a roughly similar size. The
total turnover in this market segment is about R2 billion. Therefore, not surprisingly, the
game ranching industry has been expanding at a rate of about 5% per annum in real
terms over the past decade — and measured in terms of turnover, it has grown at an
average rate of 20,3% per annum over the last 15 years.

a) Discuss briefly the eco-tourism activities that can be provided to tourists on a

game farm. (4)

b) In terms of economics, the value of game ranching rest on the four pillars.

Describe briefly the FOUR pillars of game ranching in South Africa. (8)
Discussion:

Parts a) and b) of this question are classified as very difficult questions because:

e candidates need to know the game farming systems and be able to
differentiate it from other farming systems. The concept is sfill new and also
gaining popularity in where most of the livestock commercial farms are
converting their farms into game (wildlife). It's new content which candidates
have not been exposed to in the previous grades. Therefore, the topic is
conceptually challenging for the envisaged Grade 12 candidate (content).

e the source material makes high reading demands on the envisaged Grade 12
candidate. The scenario provided does indicate the profitability on game
farming, especially on the eco-tourism side which makes it more difficult for
candidates to comprehend since the subject is more on agricultural practices.
Candidates subject linkages or pairing and ‘thinking outside the box’ are
critical at responding appropriately to the set questions, the stimulus material
also contains a number of specialized technical terms such as ‘indirect
multiplier effect’, ‘market segment’ and ‘game ranching’ and makes high
conceptual demands on the envisaged Grade 12 candidate (stimulus).

e candidates are required to discuss briefly the eco-tourism activities that can
be provided to tourists on a game farm. Candidates are further required to
describe the four pillars of game ranging. The procedures and principles
governing game farming are difficult fo explain and understand. Hence, the
envisaged grade 12 candidate will find the task very difficult and challenging
to discuss and explain (task).
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e four (4) marks are allocated for question a) for discussing eco-tourism activities
that can be provided to both local and international tourists on a game farm.
The candidate will have to show his/her understanding of tourist activities
common in game farms and provide example of such activities in order to
attain full marks and eight (8) marks for question b) for writing the FOUR pillars
of game ranching in South Africa. Quite a lot of detail is required in the
responses but candidates have to condense the information into short
paragraphs, making sure that their answers are well-structured and contain
only relevant information (expected response).

The question is very difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

a) Eco-tourism activities:
e Hiking ftrails, bird watching, photographic safaris, 4x4 trails, canoeing and

abseiling for more adventurous tourists. v/

e Conference facilities for various companies or state departments. v/

e Promotion of unusual attractions, like caves, bushmen paintings, waterfalls and
ruins of previous civilisations. v/

e Hot-air balloon ftrips, horse safaris, walking safaris, mountain bike trails and
donkey cart trips. v’

e Educational tours where the tourist can learn more about nature, which means
it does not have to include the big five. v/ (Any 4) (4)

b) FOUR pillars of game farming

e Breeding of scarce game species and live game sales. v/
Where the emphasis is more on the production of the scarce game species
with the aim of selling them again to other game farmersv’

e Hunting: v
Hunting of game animals for various aspects such as biltong and trophy
huntingv’

e Processed game products. v/
Excess game animals slaughtered for venison, skins etc. v/

e Ecofourism. v
Educating the communities about the importance of nature conservation. v/

(8)

Example 3: NEW QUESTION:

Rural farmers seed saving strategy

Stored grains and seeds must be completely dried for its vigour and viability. Farmers
check the moisture condition of grains by assessing the sound produced by biting on
the grains. A very sharp and resonate sound produced while cracking the grain
confirms that the seed is dry enough and safe to store. One of the common ways of
ensuring the dryness of grains, even in the rainy season is simply to hang the maize
cobs from the ceiling, above the cooking fire. These farmers do not need expensive
moisture testers and dryers. Modern technologies are promoting this expensive
equipment. They are not only costlier and more complicated, but also, they are
replacing the sustainable Indigenous Knowledge System (IKS) and technologies.
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Genetically modified organisms and terminator seed developed by advanced
technologies cannot be save by the farmers.

a) Explain the concept “indigenous knowledge system (IKS)" in your own words.

(2)

b) Discuss briefly the advantages of indigenous knowledge systems in agriculture.

(4)

Discussion:

Parts a) and b) of this question are categorized as very difficult questions for the
envisaged Grade 12 candidate because:

candidates will need to be familiar with the applications of indigenous
agricultural practices in agriculture which may differ from region to region,
since indigenous knowledge farming practices are localized (content). The
candidates need to have a clear understanding of how IKS is featured in
agriculture and various examples of IKS practices in their region. IKS is a difficult
concept for candidates to make sense of. A deeper understanding of how
the IKS works in agriculture especially with subsistence farmers in rural areas.
Furthermore, few farmers in South Africa practice IKS in farming, so the
envisaged Grade 12 candidate is unlikely to have had any practical exposure
to the IKS. Essentially these questions assess content that is very advanced for
the Grade 12 level curriculum (content).

the source material comprising of a brief scenario on IKS in rural farming setup
will require candidates to read and comprehend the scenario in order to
respond appropriately to the set questions. The scenario does assist
candidates to be able to grasp the key areas on IKS which they can use to
trigger their mind on IKS. The stimulus material also contains a number of
specialized technical terms such as ‘vigour and viability’, and ‘Genetically
modified organisms’ and makes high conceptual demands on the envisaged
Grade 12 candidate (stimulus).

question a) requires candidates to explain in their own words the meaning of
indigenous knowledge systems. This task requires candidates to interpret and
comprehend the scenario given in order to define the concept correctly in
their own words. They then have to show a good understanding of the
concept question b) on the advantages of the IKS in agriculture and providing
convincing relevant examples on IKS. For the latter task, they have to apply
their knowledge of the IKS in answering the set question. Answering questions
a) and b) involves candidates to have been exposed to the IKS practices
which has not been given the attention it deserves by our farming
communities. To answer question b), candidates have to write a sustained
argument showing the benefits of the particular IKS. IKS concept to the
envisaged grade 12 candidate is regarded as of high cognitive demand
(task).

two (2) marks are allocated to question a) for writing an explanation on the
IKS and specifically using their own words and Four (4) marks for question b)
for writing the benefits of the IKS which is a topic not being given the attention
it deserves in the farming sector in South Africa. Quite a lot of detail is required
in the responses but candidates have to condense the information into short
paragraphs and use appropriate examples. The way IKS is explained, and
examples on candidates’ responses will be much broader since candidates
will explain IKS based on their local knowledge practices. The memorandum
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will have alternative answers as to cover a large scope of responses from
candidates. This aspect adds to the very difficult of the expected response
(expected response).

The question is very difficult with regard to all four sources of difficulty.

Memorandum/Marking guidelines

a) The concept “indigenous knowledge system (IKS)”
e Indigenous Knowledge (IK) is the local knowledge. v/
e Knowledge thatis unique to a given culture or society. v/ (2)

b) Advantages of IKS

e [KS products are cheap and in most cases cost free in monetary terms. v/

e |t creates social harmony and cohesion. v/

e Itis easy to grasp the concepts and practices because knowledge can be
passed on orally using the local language. v

e They are available domestically e.g. urine, ash and hot pepper. v

e Not harmful to human health. v

e |t does not have side effects. v/

e |KS products are prepared and obtained on demand and problems
associated with expired products are not of much concern. v/

e Application of IKS products does not always demand specialist attention like
veterinary doctors or extension workers. v/ (Any 4) (4)

9. Concluding remarks

This exemplar book is infended to be used as a training tool and as a source of
reference to ensure that all role players are using a common set of principles,
concepts, tools and framework when assessing cognitive challenge when the

NSC examinations are set, moderated and evaluated.

We hope that the explanations given and the examples of examination
questions selected to demonstrate different types and levels of cognitive

demand and different levels of difficulty will help all to achieve this goal.

56



REFERENCES

Ahmed, A., and Poallitt, A. (1999). Curriculum demands and question difficulty.

Paper presented at IAEA Conference, Slovenia.

American Educational Research Association, American Psychological
Association, & National Council on Measurement in Education. (1999).

Standards for educational and psychological testing. Washington, DC: Author.

Bloom. B. S., Engelhart, M. D., Furst, R. J., Hill, W. H., & Krathwohl, D. R. (1956).
Taxonomy of educational objectives: The classification of educational goals.

Handbook 1: Cognitive domain. New York: David McKay.

Bloom, B. S., Hastings, J. T., & Madaus, G. F. (1971). Handbook on formative and
summative evaluation of student learning. New York: McGraw-Hill Book

Company.

Crowe, A.A. (2012). Standards of South African Senior Certificate Biology
Examinations: 1994 to 2007. Doctoral dissertation, University of Cape Town,

Cape Town, South Africa.

Department of Basic Education (DBE): (2008) Agricultural Management

Practice November Examination Paper 1; V1, DBE, 2012.

Department of Basic Education (DBE): (2008) Agricultural Management

Practice November Examination Paper 2; V1.

Department of Basic Education (DBE): (2009) Agricultural Management

Practice November Examination Paper 2; V1.

Department of Basic Education (DBE): (2010) Agricultural Management

Practice November Examination Paper 2; V1.

Department of Basic Education (DBE): (2010) Agricultural Management

Practice November Examination Paper 1; V1.

57



Department of Basic Education (DBE): (2011) Agricultural

Practice November Examination Paper 1; V1.

Department of Basic Education (DBE): (2011) Agricultural

Practice November Examination Paper 2; V1.

Department of Basic Education (DBE): (2012) Agricultural

Practice November Examination Paper 1; V1.

Department of Basic Education (DBE): (2012) Agricultural

Practice November Examinations Paper 2; V1.

Independent Examination Board (IEB): (2012) Agricultural

Practice November Examinations Paper 1.

Independent Examination Board (IEB): (2012) Agricultural

Practice November Examinations Paper 2.

58

Management

Management

Management

Management

Management

Management



