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Course assessment structure
Component 1 — portfolio
Component 2 — question paper
Total marks

160 marks
60 marks
220 marks

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Art and Design Course. Course assessment will involve sampling the skills,
knowledge and understanding. This list of skills, knowledge and understanding also
provides the basis for the assessment of Units of the Course.
Portfolio
producing analytical drawings, related investigative studies and market research in
response to stimuli
the ability to demonstrate a considered response to their expressive theme/stimuli
and design brief
using visual and design elements creatively and for expressive effect
skills in identifying further creative development potential in their work
creative use of a range of art and design materials, techniques and/or technology
when developing, refining and realising their ideas in 2D and/or 3D formats
use of complex problem solving, planning and self-evaluation skills within the
creative process
the ability to develop and progress expressive and design lines of enquiry in
response to an expressive theme/stimuli and a design brief
Question paper
knowledge of the work of a variety of significant artists and designers in a minimum
of two art and two design areas (historical and contemporary*)
the ability to describe how artists and designers use materials, techniques and/or
technology in their work, using descriptive art and design vocabulary
knowledge and understanding of the visual and design elements
understanding of the social, cultural and/or other factors and their influence on
artists’ and designers’ work and practice
*‘contemporary’ defined as within the last 25 years
The external factors that influence artists’ and designers’ work and practice are wideranging. The term ‘social and cultural’ factors may be interpreted as widely as possible,
and would include (but is not limited to):
living conditions, including economic conditions
social/cultural expectations
influence of family and community
influence of other artists/art movements
exposure to different cultures
physical environment/geography
new and emerging technology
politics
gender
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religion/belief
national/world events
developments in other fields, eg science, literature
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Higher Biology Course
Assessment Specification (C707
76)

Valid from August 2014

This edition: April 2015, version 2.1
This specification may be reproduced in whole or in part for educational purposes provided that
no profit is derived from reproduction and that, if reproduced in part, the source is acknowledged.
Additional copies of this Course Assessment Specification can be downloaded from SQA’s
website: www.sqa.org.uk.
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Course assessment structure
Component 1 — question paper
Component 2 — assignment
Total marks

100 marks
20 marks
120 marks

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the Higher
Biology Course. Course assessment will involve sampling the skills, knowledge and
understanding. This list of skills, knowledge and understanding also provides the basis for the
assessment of Units of the Course.
The following gives details of the skills:
demonstrating knowledge and understanding of biology by making statements, describing
information, providing explanations and integrating knowledge
applying biology knowledge to new situations, analysing information and solving problems
planning and designing experiments/practical investigations to test given hypotheses or to
illustrate particular effects
carrying out experiments/practical investigations safely, recording detailed observations and
collecting data
selecting information from a variety of sources
presenting information appropriately in a variety of forms
processing information (using calculations and units, where appropriate)
making predictions and generalisations from evidence/information
drawing valid conclusions and giving explanations supported by evidence/justification
evaluating experiments/practical investigations and suggesting improvements
communicating findings/information effectively
These skills will be assessed, across the Course, in the context of the mandatory knowledge.
The following table specifies the mandatory knowledge for the Higher Biology Course.
DNA and the Genome
1 The structure of DNA
(a) Structure of DNA —nucleotides (deoxyribose sugar, phosphate and base), sugar– phosphate
backbone, base pairing (adenine - thymine and guanine - cytosine), by hydrogen bonds and
double stranded antiparallel structure, with deoxyribose and phosphate at 3' and 5' ends of each
strand respectively, forming a double helix. (b) Organisation of DNA — circular chromosomal
DNA and plasmids in prokaryotes. Circular plasmids in yeast. Circular chromosome in
mitochondria and chloroplasts of eukaryotes. DNA in the linear chromosomes of the nucleus of
eukaryotes is tightly coiled and packaged with associated proteins.
2 Replication of DNA
(a) Replication of DNA by DNA polymerase and primer. Directionality of replication on both
template strands. DNA polymerase adds complementary nucleotides to the deoxyribose (3') end
of a DNA strand. Fragments of DNA are joined together by ligase.
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(b)Polymerase chain reaction (PCR) amplification of DNA using complementary primers for
specific target sequences. DNA heated to separate strands then cooled for primer binding. Heat
tolerant DNA polymerase then replicates the region of DNA. Repeated cycles of heating and
cooling amplify this region of DNA. Positive and negative controls. Practical applications of PCR.
3 Control of gene expression
(a) The phenotype is determined by the proteins produced as the result of gene expression,
influenced by intra- and extra-cellular environmental factors. Only a fraction of the genes in a cell
are expressed.
Gene expression is controlled by the regulation of transcription and translation.
(b) Structure and functions of RNA. Single strand, replacement of thymine with uracil and
deoxyribose with ribose compared to DNA. mRNA (messenger) carries a copy of the DNA code
from the nucleus to the ribosome. rRNA (ribosomal) and proteins form the ribosome. Each tRNA
(transfer) carries a specific amino acid.
(c)Transcription of DNA into primary and mature RNA transcripts to include the role of RNA
polymerase and complementary base pairing. The introns of the primary transcript of mRNA are
non-coding and are removed in RNA splicing. The exons are coding regions and are joined
together to form mature transcript. This process is called RNA splicing.
(d)Translation of mRNA into a polypeptide by tRNA at the ribosome.
tRNA folds due to base pairing to form a triplet anticodon site and an attachment site for a
specific amino acid. Triplet codons on mRNA and anticodons translate the genetic code into a
sequence of amino acids. Start and stop codons exist. Codon recognition of incoming tRNA,
peptide bond formation and exit of tRNA from the ribosome as polypeptide is formed.
(e)Different proteins can be expressed from one gene as a result of alternative RNA splicing and
post-translational modification. Different mRNA molecules are produced from the same primary
transcript depending on which exons are included in the mature RNA transcript.
Post translation protein structure modification by cutting and combining polypeptide chains or by
adding phosphate or carbohydrate groups to the protein. (f) Proteins are held in a threedimensional shape — peptide bonds, folded polypeptide chains, hydrogen bonds, interactions
between individual amino acids.
4 Cellular differentiation
(a) Cellular differentiation is the process by which a cell develops more specialised functions by
expressing the genes characteristic for that type of cell.
Differentiation into specialised cells from meristems in plants; embryonic and tissue (adult) stem
cells in animals.
(b) Embryonic and tissue (adult) stem cells. Research and therapeutic uses of stem cells by
reference to the repair of damaged or diseased organs or tissues. Stem cell research
provides information on how cell processes such as cell growth, differentiation and gene
regulation work. Stem cells can be used as model cells to study how diseases develop or for
drug testing. The ethical issues of stem cell use and the regulation of their use.
5 The structure of the genome
The genome of an organism is its hereditary information encoded in DNA. DNA sequences that
code for protein are genes.
The structure of the genome — coding and non-coding sequences. A genome is made up of
genes and other DNA sequences that do not code for proteins. Noncoding sequences include
those that regulate transcription and those that are transcribed to RNA but are never translated.
Some non-coding sequences have no known function.
6 Mutations
(a)
Mutations are random changes in the genome that can result in no protein or an altered
protein being expressed.
(b)
Single gene mutations involve the alteration of a DNA nucleotide sequence as a result of
the substitution, insertion or deletion of nucleotides. Single-nucleotide substitutions include:
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missense, nonsense and splice-site mutations. Nucleotide insertions or deletions result in frameshift mutations or an expansion of a nucleotide sequence repeat.
(c)
Chromosome structure mutations — duplication, deletion, inversion and translocation.
(d)
The importance of mutations and gene duplication in evolution
(e)
Polyploidy — errors during the separation of chromosomes during cell division
(nondisjunction) can result in cells with whole genome duplications. Importance of polyploidy in
evolution and human food crops.
7 Evolution
(a)
Evolution — the changes in organisms over generations as a result of genomic variations.
(b)
Gene transfer. Vertical (inheritance) — from parent to offspring as a result of sexual or
asexual reproduction. Prokaryotes can exchange genetic material horizontally, resulting in rapid
evolutionary change. Prokaryotes and viruses can transfer sequences horizontally into the
genomes of eukaryotes.
(c)
Selection. Natural selection is the non-random increase in frequency of DNA sequences
that increase survival and the non-random reduction in deleterious sequences. Sexual selection
is the non-random increase in frequency of DNA sequences that increase reproduction. The
differences in outcome as a result of stabilising, directional and disruptive selection.
(d)
Genetic drift. The random increase and decrease in frequency of sequences, particularly
in small populations, as a result of neutral mutations and founder effects. (e) Speciation is the
generation of new biological species by evolution as a result of isolation, mutation and selection.
The importance of geographical barriers in allopatric speciation. The importance of behavioural or
ecological barriers in sympatric speciation. Hybrid zones.
8 Genomic sequencing
(a)
Genomic sequencing — the sequence of nucleotide bases can be determined for
individual genes and entire genomes. To compare sequence data, computer and statistical
analyses (bioinformatics) are required.
(b)
Evidence from phylogenetics and molecular clocks to determine the main sequence of
events in evolution: last universal ancestor, prokaryotes, photosynthesis, eukaryotes, multicellular
organisms. The sequence of events can be determined using sequence data and fossil evidence.
Comparison of sequences provides evidence of the three domains (bacteria, archaea and
eukaryotes).
(c)
Comparison of genomes from different species. Comparison of genomes reveals that
many genes are highly conserved across different organisms.
(d)
Personal genomics and health. Pharmacogenetics. Analysis of an individual’s genome
may lead to personalised medicine through knowledge of the genetic component of risk of
disease and likelihood of success of a particular treatment. Difficulties with personalised
medicine.
Metabolism and Survival
1 Metabolism pathways and their control
(a) Introduction to metabolic pathways — integrated and controlled pathways of enzymecatalysed reactions within a cell.
(i)
Anabolic (energy requiring) and catabolic (energy releasing) pathways — can have
reversible and irreversible steps and alternative routes.
(ii)
Membranes form surfaces and compartments for metabolic pathways. The high surface
area to volume ratio of small compartments allows high concentrations and reaction rates.
Protein pores, pumps and enzymes embedded in phospholipid membranes.
(b) Control of metabolic pathways (presence or absence of particular enzymes and the regulation
of the rate of reaction of key enzymes within the pathway).
(i)
Induced fit and the role of the active site of enzymes including shape and substrate affinity
and orientation of reactants. Products have a low affinity for the active site. Activation energy.
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The effects of substrate and end product concentration on the direction and rate of enzyme
reactions. Enzymes often act in groups or as multienzyme complexes.
(ii) Control of metabolic pathways through competitive, non-competitive and feedback inhibition of
enzymes.
2 Cellular respiration
(a) Glucose is broken down, hydrogen ions and electrons are removed by dehydrogenase
enzymes and ATP is released.
(b) The role of ATP in the transfer of energy and the phosphorylation of molecules by ATP.
(c) Metabolic pathways of cellular respiration. The breakdown of glucose to pyruvate in the
cytoplasm in glycolysis. The phosphorylation of intermediates in glycolysis in an energy
investment phase leading to the direct generation of more ATP in an energy pay-off stage giving
a net gain of ATP. Pyruvate is broken down to an acetyl group that combines with coenzyme A to
be transferred to the citric acid cycle as acetyl coenzyme A. Acetyl group from Acetyl coenzyme
A combines with oxaloacetate to form citrate followed by the enzyme mediated steps of the cycle.
This cycle results in the generation of ATP, release of CO2, and the regeneration of oxaloacetate
in the matrix of the mitochondria. In the absence of oxygen, pyruvate undergoes fermentation to
lactate or ethanol and carbon dioxide.
Dehydrogenase enzymes remove H ions and electrons, which are passed to coenzymes NAD or
FAD (forming NADH or FADH2) in glycolysis and citric acid pathways. The H ions and high
energy electrons are passed to the electron transport chain on the inner mitochondrial membrane
and results in the synthesis of ATP. (d) ATP synthesis - high energy electrons are used to pump
H ions across a membrane and the flow of these ions synthesises ATP by the membrane protein
ATP synthase. Oxygen is the final electron acceptor, which combines with H ions and electrons,
forming water.
(e) Substrates for respiration -starch and glycogen are broken down to glucose; other sugars are
converted to glucose or glycolysis intermediates; fats and proteins can be converted to
intermediates of glycolysis and the citric acid cycle.
3 Metabolic rate
(a) Measurement of oxygen consumption, carbon dioxide and heat production to compare
metabolic rates.
(b) High metabolic rates require efficient delivery of oxygen to cells. Comparative anatomy and
physiology of heart chambers, circulation and lung arrangement in amphibians, reptiles,
mammals and birds, and heart and circulation in fish.
(c) Physiological adaptations of animals for low oxygen niches.
(d) The use of maximum oxygen uptake as a measure of fitness in humans.
4 Metabolism in conformers and regulators
(a)The ability of an organism to maintain its metabolic rate is affected by external abiotic factors.
(b) Conformers internal environment is dependent upon external environment.
Conformers may have low metabolic costs and a narrow ecological niche. Behavioural responses
to maintain optimum metabolic rate.
(c) Regulators use metabolism to control their internal environment, which increases the range of
possible ecological niches. Regulation requires energy to achieve homeostasis.
(d) Negative feedback control and thermoregulation in mammals including the role of the
hypothalamus, nerves, effectors and skin.
(e) Importance of regulating temperature for optimal enzyme controlled reaction rates and
diffusion rates to maintain metabolism.
5 Metabolism and adverse conditions
(a) Surviving adverse conditions. Metabolic rate is reduced. Dormancy is part of some organisms’
lifecycle and may be predictive or consequential. Examples of dormancy include hibernation and
aestivation. Hibernation is often defined in terms of mammals. Aestivation allows survival in
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periods of high temperature or drought. Daily torpor as a period of reduced activity in organisms
with high metabolic rates.
(b)
Avoiding adverse conditions by migration. Migration avoids metabolic adversity by
expending energy to relocate to a more suitable environment. Long-distance migration studies.
Innate and learned influences on migratory behaviour.
(c)
Extremophiles. Some species have enzymes that are extremely tolerant and allow them
to thrive in environments that would be lethal to almost all other species. Examples of
extremophiles include thermophilic bacteria living in hot springs or seabed vents which may
generate ATP by removing high energy electrons from inorganic molecules.
6 Environmental control of metabolism
Microorganisms to include archaea, bacteria and some species of eukaryota.
(a) Variations in growth media and control of environmental factors.
Microorganisms require an energy source (chemical or light) and simple chemical compounds for
biosynthesis. Many microorganisms can produce all the complex molecules required, including
amino acids required for protein synthesis. Other microorganisms require more complex
compounds to be added to the growth media, including vitamins and fatty acids. Culture
conditions include sterility to eliminate any effects of contaminating microorganisms, control of
temperature, control of oxygen levels by aeration and control of pH by buffers or the addition of
acid or alkali. (b) Phases of growth and doubling or generation time of exponential growth and
changes in culture conditions. Phases to include lag (enzymes induced), log/exponential,
stationary (culture depleted and secondary metabolites produced) and death (lack of substrate
and toxic accumulation of metabolites). Viable and total cell count.
(c) Control of metabolism through the addition of metabolic precursors, inducers or inhibitors to
give a required product. Secondary metabolism can confer an ecological advantage by producing
substances not associated with growth.
7 Genetic control of metabolism
(a)
Wild strains of microorganisms can be improved by mutagenesis, selective breeding and
culture or recombinant DNA. Some bacteria can transfer plasmids or chromosomal DNA to each
other or take up DNA from the environment to produce new strains. Fungi such as yeast can
produce new phenotypes by sexual reproduction.
(b)
Recombinant DNA technology, plasmids and artificial chromosomes. Restriction
endonucleases, marker genes, restriction sites, origin of replication, selective markers and
regulatory sequences. Use of ligase in recombinant DNA. Genes can be introduced that remove
inhibitory controls or amplify specific metabolic steps in a pathway to increase yield. As a safety
mechanism, genes are often introduced that prevent the survival of the microorganism in an
external environment. Control of gene expression in recombinant plasmids and artificial
chromosomes. Use of recombinant yeast cells to avoid polypeptides being folded incorrectly or
lacking post translational modifications.
8 Ethical considerations in the use of microorganisms, hazards and control of risks
Sustainability and Interdependence
1 Food supply, plant growth and productivity
(a) Food supply.
(i)
Food security and sustainable food production.
Increase in human population and concern for food security leads to a demand for increased food
production. Food production must be sustainable and not degrade the natural resources on which
agriculture depends.
(ii)
Agricultural production depends on factors that control photosynthesis and plant growth.
The area to grow crops is limited. Increased food production will depend on factors that control
plant growth: breeding of higher yielding cultivars, use of fertiliser, protecting crops from pests,
diseases, competition. Livestock produce less food per unit area than plant crops due to loss of
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energy between trophic levels. Livestock production is often possible in habitats unsuitable for
growing crops.
(b) Plant growth and productivity.
(i)
Photosynthesis. Energy capture by photosynthetic pigments to generate ATP and for
photolysis. Transmission and reflection of light that is not absorbed by pigments. Absorption
spectra of chlorophyll a and b and carotenoids compared to the action spectra for
photosynthesis. Carotenoids extend the range of wavelengths absorbed by photosynthesis and
pass the energy to chlorophyll.
Absorbed energy excites electrons in the pigment molecule. Transfer of these highenergy
electrons through electron transport chains releases energy to generate ATP by ATP synthase.
Energy is also used for photolysis, in which water is split into oxygen, which is evolved, and
hydrogen, which is transferred to the coenzyme NADP. The enzyme RuBisCO fixes carbon
dioxide by attaching it to ribulose bisphosphate
(RuBP) in the Calvin cycle. The 3-phosphoglycerate produced is phosphorylated by
ATP and combined with hydrogen from NADPH to form glyceraldehyde-3-phosphate (G3P). G3P
is used to regenerate RuBP and for the synthesis of glucose, which may be used as a respiratory
substrate, synthesised into starch or cellulose or pass to other biosynthetic pathways to form a
variety of metabolites.
(ii)
Plant productivity. Net assimilation is the increase in mass due to photosynthesis minus
the loss due to respiration and can be measured by the increase in dry mass per unit leaf area.
Productivity is the rate of generation of new biomass per unit area per unit of time. Biological
yield of a crop is the total plant biomass. Economic yield is the mass of desired product. The
harvest index is calculated by dividing the dry mass of economic yield by the dry mass of
biological yield.
2 Plant and animal breeding
(a) Plant and animal breeding by manipulation of heredity: for improved plant crops, improved
animal stock, to support sustainable food production. Breeders develop improved crops and
animals with higher food yields, higher nutritional values, pest and disease resistance and the
ability to thrive in particular environmental conditions.
(b)
Plant field trials are carried out in a range of environments to compare the performance of
different cultivars or treatments and to evaluate GM crops. In designing field trials account has to
be taken of: the selection of treatments, the number of replicates and the randomisation of
treatments.
(c)
Selecting and breeding. Animals and cross pollinating plants are naturally outbreeding. In
inbreeding, selected plants or animals are bred for several
generations until the population breeds true to the desired type due to the elimination of
heterozygotes. Inbreeding depression is the accumulation of recessive, deleterious homozygous
alleles. Self-pollinating plants are naturally inbreeding and less susceptible to inbreeding
depression due to the elimination of deleterious alleles by natural selection. In outbreeding
species inbreeding depression is avoided by selecting for the desired characteristic while
maintaining an otherwise genetically diverse population.
(d)
Cross breeding and F1 hybrids. In animals, individuals from different breeds may produce
a new crossbreed population with improved characteristics. As an F2 population will have a wide
variety of genotypes a process of selection and backcrossing is required to maintain the new
breed. Alternatively the two parent breeds can be maintained to produce crossbred animals for
production.
(e)
In plants F1 hybrids, produced by the crossing of two different inbred lines, creates a
relatively uniform heterozygous crop. F1 hybrids often have increased vigour and yield. The F2
generation is genetically variable and of little use for further production although it can provide a
source of new varieties. Test crosses can be used to identify unwanted individuals with
heterozygous recessive alleles. (f) Genetic technology. As a result of genome sequencing,
organisms with desirable genes can be identified and then used in breeding programmes. Using
genetic transformation techniques a single gene can be inserted into a genome which can then
be used in breeding programmes.
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3 Crop protection
(a)
Weeds compete with crop plants, while pests and diseases damage them all, reducing
productivity. Properties of annual weeds include rapid growth, short life cycle, high seed output,
long-term seed viability. Properties of perennial weeds with competitive adaptations — storage
organs and vegetative reproduction.
Most of the pests of crop plants are invertebrate animals such as insects, nematode worms and
molluscs. Plant diseases can be caused by fungi, bacteria or viruses, which are often carried by
invertebrates.
(b)
Control of weeds, pests and diseases by cultural means.
The advantages of plant protection chemicals which are selective or systemic. Protective
applications of fungicide based on disease forecasts are often more effective than treating a
diseased crop.
(c)
Problems with plant protection chemicals may include toxicity to animal species,
persistence in the environment, can accumulate or be magnified in food chains, produce resistant
populations.
(d)
Biological control and integrated pest management. Risks with biological control.
4 Animal welfare (a) The costs, benefits and ethics of providing different levels of animal welfare
in livestock production. Behavioural indicators include stereotypy, misdirected behaviour, failure
in sexual or parental behaviour, altered levels of activity.
(b) Observing behaviour (ethology). The observed behaviours of domesticated animals in natural
or semi-natural settings. Information from these studies can be used to improve the environment
for domesticated animals. The use of preference tests and measurements of motivation in animal
welfare studies.
5 Symbiosis
Symbiosis — co-evolved intimate relationships between members of two different species.
(a)
Parasitic relationships and transmission — a parasite benefits in terms of energy or
nutrients, whereas its host is harmed by the loss of these resources.
Transmission of parasites to new hosts using direct contact, resistant stages and vectors. Some
parasitic lifecycles involve secondary hosts. Parasites often have limited metabolism and cannot
survive out of contact with a host.
(b)
Mutualism including evolution of mitochondria and chloroplasts. Both mutualistic partner
species benefit in an interdependent relationship.
6 Social behaviour
(a)
Many animals live in social groups and have behaviours that are adapted to group living
such as social hierarchy, cooperative hunting and social defence.
(b)
Altruism and kin selection and its influence on survival. An altruistic behaviour harms the
donor individual but benefits the recipient. Behaviour that appears to be altruistic can be common
between a donor and a recipient if they are related (kin). The donor will benefit in terms of the
increased chances of survival of shared genes in the recipient’s offspring or future offspring.
(c)
Social insects, the structure of their society and their ecological importance — evolution of
the societies of insects such as bees, wasps, ants and termites, in which only some individuals
(queens and drones) contribute reproductively. Most members of the colony are sterile workers
who cooperate with close relatives to raise relatives. Ecological importance — social insects are
often keystone species within their ecosystems. Some species are of economic importance to
humans providing ecosystem services such as pollination and pest control.
(d)
Primate behaviour (long period of parental care allows learning of complex social
behaviour). Complex behaviours that support social structure to reduce conflict (ritualistic display
and appeasement behaviour), group behaviour (alliances to increase social status), the influence
of external factors such as the complexity of social structure include ecological niche, resource
distribution and taxonomic group.
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7 Mass extinction and biodiversity
(a)
Mass extinction and the regaining of biodiversity. Fossil evidence indicates that there
have been several mass extinction events in the past. Following each mass extinction event,
biodiversity has been regained slowly due to speciation of survivors. The difficulties in estimating
past and current species extinction rates. The extinction of mega fauna correlated with the
spread of humans. The escalating rate of ecosystem degradation caused by humans is causing
the rate of species extinction to be much higher than the natural background rate.
(b)
Measuring biodiversity. Measurable components of biodiversity include genetic diversity,
species diversity and ecosystem diversity.
(i)
The number and frequency of alleles in a population as a measure of genetic diversity.
Genetic diversity comprises the genetic variation represented by the number and frequency of all
the alleles in a population.
(ii)
Species diversity comprises the number of different species in an ecosystem (the species
richness) and the proportion of each species in the ecosystem (the relative abundance). Effect of
dominant species on species diversity. The effects of degree of isolation and size of habitat
islands on their species diversity.
(iii)
Ecosystem diversity refers to the number of distinct ecosystems within a defined area.
8 Threats to biodiversity
(a)
Exploitation and recovery of populations and the impact on their genetic diversity. Small
populations may lose the genetic variation necessary to enable evolutionary responses to
environmental change (the bottleneck effect); inbreeding in small populations resulting in poor
reproductive rates.
(b)
Habitat loss, habitat fragments and their impact on species richness.
Habitat fragments suffer from degradation at their edges and this may further reduce their size;
species adapted to the habitat edges (edge species) may invade the habitat at the expense of
interior species. To remedy widespread habitat fragmentation, isolated fragments can be linked
with habitat corridors allowing species to move between habitat fragments and feed, mate and
recolonise habitats after local extinctions.
(c)
Introduced, naturalised and invasive species and their impact on indigenous
populations. Introduced (non-native) species are those that humans have moved either
intentionally or accidentally to new geographic locations. Those that become established within
wild communities are termed naturalised species. Invasive species are naturalised species that
spread rapidly and eliminate native species. Invasive species may well be free of the predators,
parasites, pathogens and competitors that limit their population in their native habitat. They may
prey on native species, outcompete them for resources or hybridise with them.
(d) Climate change and its impact on biodiversity.
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Course assessment structure
Component 1 — question paper

70 marks

Component 2 — assignment

30 marks

Total marks

100 marks

Further mandatory information on Course coverage
The following gives details of the mandatory skills, knowledge and understanding for
the Higher Business Management Course. Course assessment will involve sampling
the skills, knowledge and understanding. This list of skills, knowledge and
understanding also provides the basis for the assessment of the Units of the Course.

The Course assessment (question paper and assignment) will require learners to draw
on and apply knowledge and understanding of any of the topics listed below. This table
should be read in conjunction with the descriptions of the question paper and the
assignment.
Understanding Business
Role of business in
Sectors of industry; sectors of the economy
society
Types of organisations

Public sector organisations and agencies; private limited
companies; public limited companies; franchising;
multinationals; third sector organisations

Objectives

Corporate social responsibility; methods of growth;
satisficing; managerial objectives

External factors

Impact of external factors; economic policy; competition
policy

Internal factors

Corporate culture; availability of finance; staffing; technology

Stakeholders

Conflict of interest and interdependence

Structures

Features, characteristics, benefits and drawbacks of different
organisational structures

Decision making

Types of decisions; quality decisions; SWOT analysis; Role
of a Manager

Management of People and Finance
Recruitment and
Workforce planning; internal vs. external; methods of testing
selection
Training and
development

Staff development; training schemes; work-based
qualifications

Motivation and
leadership

Theories of motivation and leadership styles
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Employee relations

Institutions involved; processes; appraisal

Legislation

Impact of current employment legislation

Sources of finance

Appropriate for larger organisations

Cash budgeting

Analysis, cash flow issues and solutions

Financial Statements

Interpreting income statements, statements of financial
position, (trading, profit and loss, balance sheet,) cash budget
(not preparation)

Ratios

Profitability, liquidity and efficiency

Technology

Role of technology in human resources and finance

Management of Marketing and Operations
Customers
Market-led vs. product-led, consumer behaviour
Market research

Market research methods, including justification for use,
sampling

Marketing mix

Product; price; promotion; place; people; process; physical
evidence

Product

Product life cycle, and profitability at each stage, extension
strategies, product portfolio

Price

Pricing strategies

Place

Channels of distribution, the role of wholesaler and retailer,
types of retailers

Promotion

Into and out of the pipeline; public relations

People

Customer satisfaction; level of after sales service

Process

Systems in place to ensure customer satisfaction

Physical evidence

Evidence that organisations use to verify that it keep its
promises to customers

Inventory (Stock)
management

Inventory (Stock) management systems; just in time; storage,
warehousing and logistics

Methods of production

Production methods

Quality

Quality management; quality standards and symbols;
benchmarking; quality circles; mystery shopping

Ethical and environmental Technology
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Course assessment structure
Component 1 — question paper
Component 2 — assignment
Total marks

100 marks
20 marks
120 marks

.

Further mandatory information on Course coverage
The following table provides further detail of the mandatory knowledge for the Higher Chemistry
Course.

Chemical Changes and Structure
Controlling the rate
Importance of controlling reaction rate.
Collision theory can be used to explain the effects of concentration, pressure, surface area,
temperature and collision geometry on reaction rates.
Calculations involving relative rate.
Reaction profiles can be shown using potential energy diagrams.
Interpretation of and calculations from potential energy diagrams for both forward and reverse
reactions.
Enthalpy changes for exothermic and endothermic reactions.
Activation energy and activated complexes.
A catalyst provides an alternative reaction pathway with a lower activation energy. A potential
energy diagram can be used to show the effect of a catalyst on activation energy.
Temperature is a measure of the average kinetic energy of the particles of a substance.
The activation energy is the minimum kinetic energy required by colliding particles before a
reaction may occur.
Energy distribution diagrams can be used to explain the effect of changing temperature on the
kinetic energy of particles and reaction rate.
Periodicity
The first 20 elements in the Periodic Table are categorised according to bonding and structure.
The trends in covalent radius across periods and down groups.
The trends in ionisation energies across periods and down groups. The trends in
electronegativity across periods and down groups.
Structure and bonding Covalent bonding.
Polar covalent bonding. The bonding
continuum.
The larger the difference in electronegativities between bonded atoms, the more polar the bond will
be.
The evidence for attractive forces between the molecules or discrete atoms. Intermolecular forces
acting between molecules are known as van der Waals’ forces and there are several different types
of these.
London dispersion forces are forces of attraction that can operate between all atoms and
molecules.
The strength of London dispersion forces is related to the number of electrons within an atom or
molecule.
A molecule is described as polar if it has a permanent dipole.
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Permanent dipole-permanent dipole interactions are additional electrostatic forces of attraction
between polar molecules.
Hydrogen bonding.
Physical properties can be rationalised in terms of the nature and strength of the intermolecular
forces which exist between molecules.
Solubility of ionic compounds, polar molecules and non-polar molecules.

Nature’s Chemistry
Esters, fats and oils
An ester can be identified from the ester group and by the name containing the ‘–yl–oate’
endings. Naming esters.
Structural formulae for esters.
Characteristics and uses of esters.
Making esters by condensation reactions.
Hydrolysis of esters.
Fats and oils are esters formed glycerol and three carboxylic acid molecules.
The melting points of fats and oils.
Oils can be converted to fats by hydrogenation. The importance of
fats and oils.
Proteins
Proteins are the major structural materials of animal tissue and are also involved in the maintenance
and regulation of life processes.
The formation of proteins from amino acids.
The link which forms between two amino acids can be recognised as a peptide link (CONH) also
known as an amide link.
Essential amino acids.
Enzyme hydrolysis of dietary proteins to produce amino acids. Enzymes are proteins
which act as biological catalysts.
Chemistry of cooking
Shapes of protein molecules.
Denaturing of proteins.
Many flavour and aroma molecules are aldehydes.
Aldehydes and ketones both contain the carbonyl functional group.
Aldehydes and ketones can be identified from the ‘-al’ and ‘-one’ name endings respectively.
Naming and formulae for straight-chain and branched-chain aldehydes and ketones, with no more
than eight carbon atoms in their longest chain.
Isomers of straight and branch chain aldehydes and ketones.
Tests to differentiate between an aldehyde and a ketone.
Explain the influence of functional groups on physical properties.
Oxidation of food
Naming and formulae for branched-chain alcohols, with no more than eight carbon atoms in their
longest chain.
Alcohols can be classified as primary, secondary or tertiary.
Structural formulae and names of isomeric alcohols.
Hydrogen bonding can be used to explain the properties of alcohols.
Structure and properties of diols and triols.
Oxidation of alcohols.
Naming and formulae for branched-chain carboxylic acids, with no more than eight carbon atoms in
their longest chain.
Reactions of carboxylic acids.
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Antioxidants in foods.
From an ion-electron equation recognise that a substance is acting as an antioxidant.
Soaps, detergents and emulsions Production of soaps.
Structure of soap ions.
How soaps work.
How detergents work.
Detergents are particularly useful in hard water areas because they do not form scum.
An emulsion contains small droplets of one liquid dispersed in another liquid. Structure and use of
emulsifiers.
Fragrances
Essential oils are concentrated extracts from plants, and are mixtures of organic compounds.
Terpenes are key components in most essential oils.
Terpenes are unsaturated compounds formed by joining together isoprene (2-methylbuta-1,3-diene)
units.
Skin care
The damaging effect of ultraviolet radiation (UV) in sunlight on skin and the action of sun-block.
Free radical formation, structure and chain reactions.
Free radical scavengers.
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Chemistry in Society
Getting the most from reactants
The factors influencing industrial process design.
Environmental factors influencing industrial process design.
Balanced equations show the mole ratio(s) of reactants and products. The molar volume
is the same for all gases at the same temperature and pressure. Calculations involving
molar volume.
Determination of quantities of reactants and/or products using balanced equations and moles.
The efficiency with which reactants are converted into the desired product is measured in terms of
the percentage yield and atom economy.
Calculations involving percentage yield.
The atom economy measures the proportion of the total mass of all starting materials successfully
converted into the desired product.
Calculations involving atom economy.
By considering a balanced equation, the limiting reactant and the reactant(s) in excess can be
identified by calculation.
The need for an economic/environmental balance in industrial processes.
Equilibria
In a closed system, reversible reactions attain a state of dynamic equilibrium when the rates of
forward and reverse reactions are equal.
Changes in concentration, pressure and temperature can alter the position of equilibrium.
A catalyst increases the rate of attainment of equilibrium but does not affect the position of
equilibrium.
The effect of changing conditions can be explained using changes in rates of forward and reverse
reactions and the position of the equilibrium.
Chemical energies
Chemical energy is also known as enthalpy.
Enthalpy calculations for industrial processes including the reasons they are necessary.
Calculate the enthalpy change for a reaction using Eh = cm∆T. The quantities c, m and ∆T can
be calculated given relevant data. Enthalpy of combustion.
Hess’s law.
Calculation of enthalpy changes by application of Hess’s law. Molar bond
enthalpy.
Mean molar bond enthalpy.
Enthalpy changes for gas phase reactions can be calculated using bond enthalpies.
Oxidising or reducing agents
Oxidising and reducing agents can be identified in redox reactions.
The strongest reducing agents are found in group 1 whilst the strongest oxidising agents come from
group 7.
Compounds, group ions and molecules can also act as oxidising or reducing agents.
The electrochemical series can be used to indicate the effectiveness of oxidising
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and reducing agents.
Oxidation and reduction reactions can be represented by ion-electron equations, including those
involving molecules or group ions.
Ion-electron equations can be combined to produce redox equations. Uses of oxidising
agents.
Chemical analysis
In chromatography, differences in the polarity and/or size of molecules are exploited to separate
the components present within a mixture.
Interpretation of the results of chromatography.
Volumetric analysis.
A solution of accurately known concentration is known as a standard solution.
Titrations including redox titrations.
The concentration of a substance can be calculated from experimental results by use of a
balanced equation.
Researching Unit
Candidates should have knowledge of the following pieces of general laboratory apparatus:
Conical flask
Beaker
Measuring cylinder
Delivery tubes
Dropper
Test tubes/Boiling tubes
Evaporating basin
Pipette with safety filler
Burette
Volumetric flask
Funnel
Thermometer
Candidates should be familiar with the following techniques: Filtration
Distillation
Use of a balance
Titration
Methods for the collection of a gas: over water, using a gas syringe
Safe Methods for heating: Bunsen burners, water baths or heating mantles
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Course assessment structure
Component 1 — Question Paper

90 marks

Component 2 — Assignment

60 marks

Total marks

150 marks

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Computing Science Course. Course assessment will involve sampling the skills,
knowledge and understanding. This list of skills, knowledge and understanding also
provides the basis for the assessment of the Units of the Course.
The Course assessment (question paper and assignment) will require learners to draw
on and apply knowledge of any of the topics listed below. This table should be read in
conjunction with the descriptions of the question paper and the assignment.
Component 1 — question paper
The purpose of the question paper is to assess breadth of knowledge from across the
Course, depth of understanding, and application of this knowledge and understanding
to answer appropriately challenging questions.
The question paper Component of Course assessment will require learners to draw
on and apply knowledge and understanding of a sample of all the topics listed in all of
the tables below.
Software Design and Development
Languages and
environments

Computational
constructs

Description of the key characteristics of the following language
types:
low-level
high-level
procedural
declarative
object-oriented
parameter passing (value and reference, formal and actual)
scope, local and global variables
sub-programs/routines, defined by their name and
arguments (inputs and outputs), including
functions
procedures
methods
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Data types and
structures

Testing and
documenting
solutions
Algorithm
specification

Low-level
operations and
computer
architecture

string
numeric (integer and real) variables
Boolean variables
1-D arrays and records (including arrays of records)
sequential files (open, create, read, write, close)
constructing a test plan
comprehensive testing
syntax, execution and logic errors
dry runs, trace tables /tools, breakpoints
Analysis, exemplification and implementation of algorithms
including:
input validation
linear search
find minimum and maximum
count occurrences
Analysis of other algorithms of similar complexity
virtual machines emulators
mobile devices
Use of binary to represent and store:
integers and real numbers
characters
instructions (machine code)
graphics (bit-mapped and vector)
sound
video
Computer architecture (trends and implications):

processor (registers, ALU, control unit), cache, memory,
buses (data and address), interfaces
Software and Information System Design and Development
The following mandatory generic concepts and vocabulary may be applied to both
software design and development and information system design and development.
Design notations

structure diagram
entity relationship diagram
data dictionary
pseudocode
wire-framing
other contemporary design notations
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Development
methodologies

Iterative phases of development process: analysis, design,
implementation, testing, documentation, evaluation,
maintenance.
Development methodologies:

Contemporary
developments

User interface

rapid application development
top-down/step-wise refinement
Agile methodologies
Exemplification of trends in the development of:
software development languages
software development environments
intelligent systems
online systems
usability
accessibility

Information System Design and Development
The following mandatory generic concepts and vocabulary may be applicable to a
range of information systems types and concepts
Structures and
links (database)

Structures and
links (web-based)

Media types

Coding

database structures: relational
primary keys, including compound keys
relationships (one-to-one, one-to-many, many-to-many)
complex database operations (including queries, forms,
reports, calculating)
site structure: multi-level
page structure, including head, title, body
cascading style sheets
meta tags
dynamic web pages, database-driven website
interactive web page
Compression:
lossy and lossless compression techniques applied to:
sound
graphic
video
Exemplification and implementation of coding to create and
modify information systems including the use of:
scripting (database/web pages)
client-side scripting
server-side scripting
optimisation (web search (crawlers) and efficiency of
coding)
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Testing

Purpose,
functionality, users

Technical
Implementation
(hardware
requirements)
Technical
Implementation
(software
requirements)

Beta testing
Usability
Compatibility issues (including memory and storage
requirements, OS compatibility)
detailed descriptions of purpose
interaction of information systems with:
human users: expert, novice, age-range
other software: search engines
input and output devices
processor type, number and speed (Hz)
memory (RAM, ROM, cache)
device type (including desktop, laptop, tablet, smartphone)
operating systems
licensing
proprietary v open source
portability
Description and exemplification of current trends in operating
system design

Technical
implementation
(storage)

distributed and offline storage
backup systems and strategy
capacity (in appropriate units)
rewritable, read-only
interface type
data transfer speed
Storage devices:
built-in, external
magnetic, optical
solid state

Technical
implementation
(networking/
connectivity)

Security risks

Description and exemplification of current trends in storage
systems.
Cloud systems and server provision:
public, private, hybrid
cloud-based services
web hosting
Description and exemplification of current trends in networking
and connectivity.
spyware, phishing, keylogging
online fraud, identity theft
DOS (Denial of Service) attacks
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Security
precautions

Legal implications

Environmental
implications
Economic and
social impact

encryption
digital certificates and signatures
server-side validation of online form data
biometrics in industry
Detailed descriptions and implications of :
Computer Misuse Act
Data Protection Act
Copyright Designs and Patents Act (plagiarism)
Communication Acts
Regulation of Investigatory Powers Act
lifetime carbon footprint (manufacture, use, disposal)
environmental benefits
economic: competitive advantage, global marketplace,
business costs, maintainability, scalability
social: censorship and freedom of speech, privacy and
encryption, global citizenship, online communities

Component 2 — Assignment
The purpose of the assignment is to assess practical application of knowledge and
skills from across the Course to develop a solution to an appropriately challenging
computing science problem. It will assess learners’ skills in analysing a problem,
designing, implementing (developing) and testing a solution to the problem, and
reporting on that solution.
The assignment Component of the Course assessment will require learners to apply
knowledge and understanding of a sample of the topics listed in all of the tables
above.
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Course assessment structure
Component 1 — question paper — Reading for Understanding, Analysis and Evaluation
30 marks
Component 2 — question paper — Critical Reading

40 marks

Component 3 — portfolio: writing

30 marks

Total marks

100 marks

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the Higher
English Course. Course assessment will involve sampling the skills, knowledge and
understanding. This list of skills, knowledge and understanding also provides the basis for the
assessment of the reading and writing Unit outcomes of the Course.
Knowledge of:
♦ the distinction between connotative and denotative uses of language.
♦ the conventions of written language.
♦ a critical terminology for discussing a wide range of texts.
♦ literary genres
♦ Scottish literature drawn from a specified list
Command of:
♦ skills of understanding, analysis and evaluation
♦ skills of inference making and summarising
♦ skills required for discursive and creative writing
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Course outline
Course assessment structure
Component 1 — question paper

60 marks

Component 2 — assignment

30 marks

Total marks

90 marks

Further mandatory information on Course coverage
Course assessment will involve sampling from the following geographical skills, knowledge
and understanding. The skills of describing, explaining, evaluating and analysing complex
geographical issues, using knowledge and understanding which is factual and theoretical, of
the physical and human processes and interactions at work within geographical contexts on
a local, regional and global scale will be assessed through the Course Assessment.
Geographical skills (Higher)
The following skills will be assessed in the Course assessment in contexts drawn from
across the Course:
Mapping skills:
interpretation and analysis
using maps, which may include Ordnance Survey maps where appropriate, in
association with photographs, field sketches, cross sections/transects
Research skills including fieldwork skills:
gathering
processing
interpreting
evaluating
The use of numerical and graphical information which may be presented in the
following ways:
statistical
graphical
tabular

Geography: Physical Environments
Learners will develop and apply geographical skills and knowledge and understanding of physical
environments. Learners will develop and apply knowledge and understanding of the processes and
interactions at work within physical environments on a local, regional and global scale.

Atmosphere

global heat budget
redistribution of energy by atmospheric and oceanic circulation
cause, characteristics and impact of the Intertropical Convergence Zone
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Hydrosphere

hydrological cycle within a drainage basin
interpretation of hydrographs
Lithosphere
formation of erosion and depositional features in glaciated and coastal
landscapes
rural land use conflicts and their management related to glaciated and coastal
landscapes
Biosphere
properties and formation processes of podzol, brown earth and gley soils
Geography: Human Environments
Learners will develop and apply geographical skills and knowledge and understanding of human
environments. Learners will develop and apply knowledge and understanding of the processes
and interactions at work within urban and rural environments in developed and developing
countries.
Population

Rural
Urban

methods and problems of data collection
consequences of population structure
causes and impacts of forced and voluntary migration
the impact and management of rural land degradation related to a rainforest or
semi-arid area
the need for management of recent urban change (housing and transport) in a
developed and in a developing world city
the management strategies employed
the impact of the management strategies

Geography: Global Issues
Learners will develop and apply geographical skills and knowledge and understanding of
global geographical issues. Learners will develop and apply knowledge and understanding
of significant global geographical issues which demonstrate the interaction of physical and
human factors and evaluate strategies adopted in the management of these issues. An
appreciation of sustainable development should permeate the global issues studied.
Learners should study two out of the five global issues.
River basin
management

Development
and health

physical characteristics of a selected river basin
need for water management
selection and development of sites
consequences of water control projects
validity of development indicators
differences in levels of development between developing countries
a water-related disease: causes, impact, management primary
healthcare strategies

Global
climate
change

physical and human causes
local and global effects
management strategies and their limitations

Trade, aid
and
geopolitics

world trade patterns
causes of inequalities in trade
impact of world trade patterns
aid and other strategies to reduce trade inequalities and their impact
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Energy

global distribution of energy resources
reasons for increase in demand for energy in both developed and
developing countries
effectiveness of renewable and non-renewable approaches to meeting
energy demands and their suitability within different countries
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Course assessment structure
Component 1 — question paper

70 marks

Component 2 — assignment

70 marks

Total marks

140 marks

This Course includes 6 SCQF credit points to allow additional time for preparation for
Course assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Graphic Communication Course. Course assessment will involve sampling the
skills, knowledge and understanding. This list of skills, knowledge and understanding
also provides the basis for the assessment of the Units of the Course.
The following gives details of the skills, knowledge and understanding.
Component 1 — question paper
The question paper Component will require learners to draw on and apply knowledge
and understanding (when responding to and interpreting given graphics or images
and in theoretical situations or scenarios) of a sample from the topic areas listed
below.
Topic area
Graphic types

Knowledge and understanding of the role of preliminary,
production and promotional graphics in graphic communication
activities.

Manual
techniques

Knowledge and understanding of the use and role of manual
graphic communication techniques and processes and their
relative merits compared to electronic methods. Knowledge and
understanding of a range of common manual graphics media.

Computer-aided
techniques

Knowledge and understanding of computer-aided techniques,
computer-aided design, desktop publishing, digital capture/input
and output techniques and devices.

Skills in applying
drawing
standards,
protocols and
conventions

Knowledge and understanding of recognised drawing standards,
protocols and conventions through application, identification and
recognition in given contexts, views and items.
Line types (including dimension lines, centre line, hidden detail,
cutting planes, fold lines), dimensioning (linear, radial, angular,
diameter and tolerance), and symbols for sections, hatching,
building construction, and third angle projection system.
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Geometric shapes
and forms

Knowledge, understanding and skills in spatial awareness when
interpreting geometric shapes and forms and/or those used in
the communication of products, components, assemblies and
other items.
Interpenetration and intersections of right prisms and cylinders,
true shapes, ellipses, common geometric forms and partial cuts
of those forms, components built from various simple
combinations of forms.

Views and
techniques

Knowledge and understanding of the role, benefits and use of a
variety of views and techniques in 2D, and 3D and pictorial
formats, in communicating geometric shapes and forms, objects,
components, assemblies and other items including: third angle
orthographic projection, tangency (internal and external radii
location), true length and true shape, surface development, a
range of sectional views (full, part and stepped), assembly
drawings(minimum three parts), auxiliary views where required,
exploded views (full and sectioned) cut-aways, oblique,
isometric, planometric views, including use of appropriate
scales.

Illustration
techniques

Knowledge and understanding of the use of illustration
techniques used to support effective graphic communications –
the use, role and common techniques for representations of
light, shadow, reflection, tone layout, material and texture.
Knowledge of visual enhancement techniques, for instance,
mediated reality.

Techniques used
for producing
effective
promotional
documents and
publications

Knowledge, understanding, recognition and interpretation of the
application of techniques used in the production of promotional
documents including: colour (warm, cool, contrast, harmony,
accent, advancing and receding), line, shape, texture, value,
mass/weight, alignment, balance, contrast, depth, dominance,
emphasis, proportion, rhythm, unity/proximity, white space and
grid structure.
3D rendering techniques including: light source, materials,
reflection, shade and sited environment.

Using technology
in graphic
communication

Knowledge and understanding of ranges, features and uses of
graphic hardware and software computer systems and
networks, file management, cloud computing, cloud storage and
digital rights management; digital input and output devices and
the advantages and limitations of computer-aided design.
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Computer-aided
design

Knowledge, understanding and recognition of the generic
techniques, customs and practices used across a range of
packages:
Drawing Tools: line, circle, rectangle, ellipse, trim, array (linear,
box and radial), offset, mirror, project edge, extend
Modelling Features: extrude, revolve, loft, helix/helices, path
(extrude/sweep along a path)
Modelling Edits: shell, fillet ( regular/consistent), chamfer
(regular/consistent), fillet (irregular), chamfer (irregular), mirror,
array( linear, box and radial), add, subtract, intersect

Constraints: linear, radius, diameter, perpendicular, parallel,
fixed, tangent, concentric
Terminology: component, assembly, sub-assembly,
workplane/plane, axis, feature, profile, sketch, face, edge,
datum, suppress
Assembly: mate, align, centre axis, orientate, offset, tangent,
stock/library components
Views: solid model, wire frame
Modelling Concepts: top down modelling, bottom up
modelling, vertices, edges and faces, modelling tree/hierarchy,
modelling plan
File Types: dxf, 3ds, step/iges
CAD libraries: the use and function of CAD libraries and stock
models.
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Desktop
publishing

Knowledge, understanding, recognition and interpretation of
generic desktop publishing terms and techniques including:
copy/paste, text box, handles, colour fill, colour picking, textured
fills, gradient fill, margin, single and multi-page format, title,
extended text, alignment, page size, orientation, drop caps,
linespacing,, heading, cropping (square and full cropping), text
wrap, flow text along a path, bleed, pull quote, transparency,
drop shadow, rotate, justification, paper sizing, reverse, column,
gutter, caption, header and footer and folio.
Planning strategies, thumbnails, visuals and annotation, proofs
(pre-press), register marks, crop marks, run off.
Bleed ,grid, guides, snap, master page layers, serif and sans
serif, font styles, column rule/rule, indent, hanging indent,
dropped capital, running headline, reverse, import/export.
Knowledge and understanding of file types: Raster (tiff, jpg, png,
bmp), vector (svg, dxf), including their advantages and
disadvantages.

Graphic
communication
technology and
society

Knowledge and understanding of the impact and influence of
computer-aided design systems and graphic communication
technologies on industry and society — for example: the
paperless office, use of recycled materials, computer-aided
design as it supports manufacturing and other industries, DTP in
marketing and promotional activities, remote working,
communication crossing international boundaries.

Component 2 — assignment
The purpose of the assignment is to assess the ability to draw on, extend and apply
the knowledge and skills acquired during the Course. It will assess learners’ skills in
planning, developing, producing or supporting the production of a response to a
graphic communication situation, problem and/or brief.
The assignment will require learners to demonstrate application of knowledge and
skills, using both 2D Graphic Communication and 3D and Pictorial Graphic
Communication, as defined in the table below.
Topic areas — the learner will draw upon these areas as required, or limited by
the given graphic communication brief.
Graphic types

Skills in the production of effective preliminary, production and
promotional graphics.

Manual
techniques/
computer-aided
techniques

Skills in the selection and application of manual and/or
computer-aided and desktop publishing graphic techniques
and processes (as required) using graphic communication
applications and a range of common graphic media,
equipment and/or devices, in the production of effective and
informative graphic communications.
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Skills in applying
drawing
standards,
protocols and
conventions

Application of recognised drawing standards, protocols and
conventions in engineering and construction, symbols and
standards. Line types (including dimension lines, centre line,
hidden detail, cutting planes, fold lines), dimensioning (linear,
radial, angular, diameter and tolerance), and symbols for
sections, hatching, building construction, and third angle
projection system - and as required, or limited by, a graphic
communication problem, situation and/or brief.

Geometric shapes
and forms

Skills in the production of graphics representing products,
components, assembly and other items in supporting the
production of the production of graphic communications.
This will include interpenetration, intersections of right prisms
and cylinders, true shapes, ellipses, common geometric forms
and partial cuts of those forms, components built from various
simple combinations of forms — as required or limited by, a
graphic communication problem, situation and/or brief.

Views and
techniques

Skills in the appropriate selection and use of 2D, and 3D and
pictorial views and techniques, in the production of graphic
communications.
Including (as required, specified or limited by, a graphic
communication problem, situation and/or brief) third angle
orthographic projection, tangency (internal and external radii
location), true length and true shape, surface development, a
range of sectional views (full, part, revolved and stepped),
assembly drawings (minimum three parts), auxiliary views
where required, exploded views (full and sectioned) cut-aways,
oblique, isometric, planometric views, including use of
appropriate scales.

Skills and
techniques in
sketching (use of
paper-based
and/or electronic
slates or similar
devices)
Skills in
illustration
techniques using
manual and/or
computer-aided
formats

Skills in applying electronic and/or manual sketching
techniques (as required, specified or limited by, a graphic
communication problem, situation and/or brief) including:
proportion, line quality, vanishing points, line sketching using
related orthographic views, single and two-point perspective,
oblique and isometric forms.
Skills in using illustration techniques whilst creating effective
and informative graphic communications including:
representations of light, shadow, reflection, tone layout,
material and texture. Visual enhancement techniques, for
instance, mediated reality.
Skills in the creation of scenes that place 3D models in
relevant contexts.
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Skills and
creativity in
producing
effective
promotional
documents

Skills in the application of creative and effective techniques for
research and investigation and in preliminary work, and in the
production of effective promotional graphics and responses
and/or solutions to, and as required, or limited by, a graphic, a
communication problem, situation and/or brief.
Considerations including (as required): colour (warm, cool,
contrast, harmony, accent, advancing and receding), line,
shape, texture, value, mass/weight , alignment, balance,
contrast, depth, dominance, emphasis, proportion, rhythm,
unity/proximity and white space, grid structure.
Techniques used (as required) in the creation of promotional
graphic displays with some complex features.
Skills in the presentation of research/investigation and
generating ideas for work to support a graphic communication
proposal.

Computer-aided
design

Skills in the application of techniques, customs and practices
generically used across a range of 2D and 3D CAD packages
as required:
Drawing Tools:
line, circle, rectangle, ellipse, trim, array (linear, box and radial),
offset, mirror, project edge, extend
Modelling Features:
extrude, revolve, loft, helix/helices, paths
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Modelling Edits:
shell, fillet (regular/consistent), chamfer (regular/consistent),
fillet (irregular), chamfer (irregular), mirror, array (linear, box
and radial), add, subtract, intersect
Constraints:
linear, radius, diameter, perpendicular, parallel, fixed, tangent,
concentric
Terminology:
component, assembly, sub-assembly, work-plane/plane, axis,
feature, profile, sketch, face, edge, datum, suppress
Assembly:
mate, align, centre axis/centre align, orientate, offset, tangent,
stock/library components
Views:
solid model, wire frame
Modelling Concepts:
top down modelling, bottom up modelling, vertices, edges and
faces, modelling tree/hierarchy, modelling plan
File Types:
dxf, 3ds , step/iges
CAD libraries — the use and function of CAD libraries and
stock models.
Desktop
publishing

Skills in the application and use of desktop publishing
techniques in planning and producing promotional graphics.

Safe working

The safe working practices and systems which support graphic
communication activities in studios and other such working
environments.
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Course assessment structure
Component 1 — question paper

60 marks

Component 2 — assignment

30 marks

Total marks

90 marks

This Course includes six SCQF credit points to allow additional time for preparation for
Course assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
Course assessment will involve sampling the following knowledge and understanding.

Component 1: question paper
Options exist in each Section to allow opportunities for personalisation and choice.
The question paper will have three Sections covering a range of topics in Scottish,
British, and European and world history. Candidates will answer one topic from each
Section.
Section 1 — Historical Study: Scottish
Part A: The Wars of Independence, 1249–1328
Alexander III, the succession problem and the Great Cause
John Balliol and Edward I
William Wallace and Scottish resistance
The rise and triumph of Robert Bruce
Part B: The Age of the Reformation, 1542–1603
The Reformation of 1560
The reign of Mary, 1561–1567
James VI and the relationship between monarch and Kirk
The impact of the Reformation on Scotland, to 1603
Part C: The Treaty of Union, 1689–1740
Worsening relations with England
Arguments for and against union with England
The passing of the Act of Union
The effects of the Union, to 1740
Part D: Migration and Empire, 1830–1939
The migration of Scots
The experience of immigrants in Scotland
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The impact of Scots emigrants on the Empire
The effects of migration and empire on Scotland, to 1939
Part E: The Impact of the Great War, 1914–1928
Scots on the Western Front
Domestic impact of war: society and culture
Domestic impact of war: industry and economy
Domestic impact of war: politics
Section 2 — Historical Study: British
Part A: Church, State and Feudal Society, 1066-1406
An evaluation of the nature of feudal society
An evaluation of the role of the church in medieval society
An assessment of the extent of the increase of central royal power in the reign of
David I in Scotland
An evaluation of the reasons for the increase of central royal power in the reign of
Henry II in England
An assessment of the attempts to increase royal authority by King John of England
An evaluation of the reasons for the decline of feudal society
Part B: The Century of Revolutions, 1603–1702
An evaluation of the reasons for the problems faced by King James after the Union
of the Crowns in 1603
An assessment of the policies of Charles I in Scotland
An evaluation of the reasons for the outbreak of civil war in England
An evaluation of the reasons for the failure to find an alternative form of
government, 1649–1658
An evaluation of the reasons for the Revolution Settlement of 1688–89
An assessment of the significance of changes brought about by the Revolution
Settlement, 1688–1702
Part C: The Atlantic Slave Trade
An evaluation of the reasons for the development of the slave trade
An assessment of the importance of the slave trade to the British economy
An evaluation of the factors governing relations between slaves and their owners
An assessment of the implications of the trade for African societies
An evaluation of the obstacles to abolition
An evaluation for the reasons for the success of the abolitionist campaign in 1807
Part D: The Making of Modern Britain, 1851–1951
An evaluation of the reasons why Britain became more democratic, 1851–1928
An assessment of how democratic Britain became, 1867–1928
An evaluation of the reasons why women won greater political equality by 1928
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An evaluation of the reasons why the Liberals introduced social welfare reforms,
1906–1914
An assessment of the effectiveness of the Liberal social welfare reforms
An assessment of the effectiveness of the Labour social welfare reforms, 1945–
1951
Part E: Britain and Ireland, 1900–1985
An evaluation of the reasons for the growth of tension in Ireland to 1914
An assessment of the impact of World War I on Ireland
An evaluation of the obstacles to peace, up to the Anglo-Irish Treaty, 1918–1921
An evaluation of the reasons for the outbreak of the Irish Civil War
An evaluation of the reasons for the developing crisis in Northern Ireland by 1968
An evaluation of the obstacles to peace, 1968–1985
Section 3 — Historical Study: European and World
Part A: The Crusades, 1071–1204
An evaluation of the reasons for the calling of the First Crusade
An evaluation of the motives of Christians from different classes to take the cross
An evaluation of the reasons for the success of the First Crusade
An evaluation of the reasons for the fall of Jerusalem in 1187
An assessment of the roles of Richard and Saladin during the Third Crusade
An assessment of the extent of the decline of the Crusading Ideal, up to the Fourth
Crusade, 1204
Part B: The American Revolution, 1763–1787
An evaluation of the reasons for colonial resentment towards Britain by 1763
An evaluation of the reasons for the colonists’ moves towards independence
An assessment of British opinion towards the conflict in the colonies
An assessment of the nature of the war
An evaluation of the reasons for the colonists’ victory
An assessment of the political impact of the American Revolution
Part C: The French Revolution to 1799
An evaluation of the threats to the security of the Ancien Régime before 1789
An evaluation of the reasons for the outbreak of the French Revolution in 1789
An evaluation of the reasons for the failure of constitutional monarchy, 1789–92
An evaluation of the reasons for the Terror, 1792–95
An evaluation of the reasons for the establishment of the Consulate
An assessment of the impact of the Revolution
Part D: Germany, 1815–1939
An evaluation of the reasons for the growth of nationalism in Germany, 1815–1850
An assessment of the degree of growth of nationalism in Germany, up to 1850
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An evaluation of the obstacles to German unification, 1815–1850
An evaluation of the reasons why unification was achieved in Germany, by 1871
An evaluation of the reasons why the Nazis achieved power, in 1933
An evaluation of the reasons why the Nazis were able to stay in power, 1933–1939

Part E: Italy, 1815–1939
An evaluation of the reasons for the growth of nationalism in Italy, 1815–1850
An assessment of the extent of the growth of nationalism in Italy, up to 1850
An evaluation of the obstacles to Italian unification, 1815–1850
An evaluation of the reasons why unification was achieved in Italy, by 1870
An evaluation of the reasons why the Fascists achieved power in Italy, 1919–25
An evaluation of the reasons why the Fascists were able to stay in power, 1922–39
Part F: Russia 1881–1921
An assessment of the security of the Tsarist State before 1905
An evaluation of the causes of the 1905 revolution
An assessment of the attempts to strengthen Tsarism, 1905–14
An evaluation of the reasons for the February Revolution, 1917
An evaluation of the reasons for the success of October Revolution, 1917
An evaluation of the reasons for the victory of the Reds in the Civil War
Part G: USA, 1918–68
An evaluation of the reasons for changing attitudes towards immigration in the
1920s
An evaluation of the obstacles to the achievement of civil rights for black people up
to 1941
An evaluation of the reasons for the economic crisis of 1929–33
An assessment of the effectiveness of the New Deal
An evaluation of the reasons for the development of the Civil Rights campaign,
after 1945
An assessment of the effectiveness of the Civil Rights movement in meeting the
needs of black Americans, up to 1968
Part H: Appeasement and the Road to War, to 1939
An evaluation of the reasons for the aggressive nature of the foreign policies of
Germany and Italy in the 1930s
An evaluation of the methods used by Germany and Italy to pursue their foreign
policies from 1933
An evaluation of the reasons for the British policy of appeasement, 1936–1938
An assessment of the success of British foreign policy in containing fascist
aggression, 1935–March 1938
An assessment of the Munich agreement
An evaluation of the reasons for the decision to abandon the policy of appeasement
and for the outbreak of war in 1939
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Part I: The Cold War, 1945–1989
An evaluation of the reasons for the emergence of the Cold War, up to 1955
An assessment of the effectiveness of Soviet policy in controlling Eastern Europe,
up to 1961
An evaluation of the reasons for the Cuban Crisis of 1962
An evaluation of the reasons why the USA lost the war in Vietnam
An evaluation of the reasons why the Superpowers attempted to manage the Cold
War, 1962–85
An evaluation of the reasons for the end of the Cold War

Component 2: assignment
Candidates have an open choice of historical issue. Their choice is not constrained by
the mandatory content of Component 1: question paper.

47

Higher Mathematics Course
Assessment Specification (C747
76)

Valid from August 2014

© Scottish Qualifications Authority 2014

48

Course assessment structure
Component 1 — question paper: Paper 1 (Non-Calculator)

60 marks

Component 2 — question paper: Paper 2

70 marks

This Course includes six SCQF credit points to allow additional time for preparation for
Course assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Mathematics Course. Course assessment will involve sampling the skills,
knowledge and understanding.

Algebraic and trigonometric skills
The learner will use algebraic and trigonometric skills and apply them in context
Manipulating algebraic expressions

Manipulating trigonometric
expressions

Factorising a cubic or quartic polynomial
expression
Simplifying a numerical expression using
the laws of logarithms and exponents
Application of:
the addition or double angle formulae
trigonometric identities
Convert acosx +bsin x to kcos(x±α) or

ksin(x±α), k>0
Identifying and sketching related
functions

Identifying or sketching a function after a
transformation of the form kf (x ), f (kx),

f (x)+k , f (x + k) or a combination of
these
Sketch y = f ‘(x )given the graph of

y = f (x )
Sketching the inverse of a logarithmic or an
exponential function
Completing the square in a quadratic
expression where the coefficient of x2 is
non-unitary
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Determining composite and inverse
functions

Determining a composite function given
f (x )and g (x), where f (x), g (x )can be
trigonometric, logarithmic, exponential or
algebraic functions - knowledge and use of
the terms domain and range is expected
Determining f -1( x) of functions

Solving algebraic equations

Solving a cubic or quartic polynomial
equation
Given the nature of the roots of an
equation, use the discriminant to find an
unknown
Solve quadratic inequalities,
ax2 +bx+c≥0 (or ≤0)
Solving logarithmic and exponential
equations
Using the laws of logarithms and
exponents
Solve for a and b equations of the
following forms, given two pairs of
corresponding values of x and y:
log y = blogx + loga, y =axb and,

log y = xlogb+loga , y =abx

Use a straight line graph to confirm
relationships of the form y = axb, y = abx.
Model mathematically situations involving
the logarithmic or exponential function
Finding the coordinates of the point(s) of
the intersection of a straight line and a
curve or of two curves
Solving trigonometric equations

Solving trigonometric equations in degrees
or radians including those involving the
wave function or trigonometric formulae or
identities, in a given interval
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Geometric skills
The learner will use geometric skills and apply them in context
Determining vector connections

Determining the resultant of vector
pathways in three dimensions
Working with collinearity
Determining the coordinates of an internal
division point of a line

Working with vectors

Evaluate a scalar product given suitable
information and determine the angle
between 2 vectors
Apply properties of the scalar product
Using unit vectors i, j, k as a basis

Calculus skills
The learner will use calculus skills and apply them in context
Differentiating functions
Differentiating an algebraic function which
is, or can be simplified to, an expression in
powers of x
Differentiating ksin x , k cosx

Using differentiation to investigate
the nature and properties of
functions

Differentiating a composite function using
the chain rule
Determining the equation of a tangent to a
curve at a given point by differentiation
Determining where a function is strictly
increasing/decreasing
Sketching the graph of an algebraic
function by determining stationary points
and their nature as well as intersections
with the axes and behaviour of f (x) for
large positive and negative values of x
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Integrating functions

Integrating an algebraic function which is,
or can be, simplified to an expression of
powers of x
Integrating functions of the form
f ( x) = (x+ q)n n not equal to -1
Integrating functions of the form
f ( x) = pcosx and f ( x) = psin x
Integrating functions of the form
f (x ) =(px+q)n n not equal to -1
Integrating functions of the form
f ( x) = pcos(qx+r) and psin(qx+r)
Solving differential equations of the form

dy
= f ( x)
dx
Using integration to calculate
definite integrals
Applying differential calculus

Calculating definite integrals of functions
with limits which are integers, radians,
surds or fractions
Determining the optimal solution for a
given problem
Solving problems using rate of change

Applying integral calculus

Finding the area between a curve and the
x-axis
Finding the area between a straight line
and a curve or two curves
Determine and use a function from a given
rate of change and initial conditions
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Algebraic and geometric skills
The learner will use algebraic and geometric skills and apply them in context
Applying algebraic skills to
Finding the equation of a line parallel to
rectilinear shapes
and a line perpendicular to a given line
Using m= tan⍬ to calculate a gradient or
angle
Using properties of medians, altitudes and
perpendicular bisectors in problems
involving the equation of a line and
intersection of lines

Applying algebraic skills to circles
and graphs

Determine whether or not two lines are
perpendicular
Determining and using the equation of a
circle

Using properties of tangency in the
solution of a problem
Determining the intersection of circles or a
line and a circle
Modelling situations using
sequences

Determining a recurrence relation from
given information and using it to calculate
a required term
Finding and interpreting the limit of a
sequence, where it exists

Reasoning skills
The learner will use mathematical reasoning skills (these can be used in
combination or separately)
Interpreting a situation where
Can be attached to any operational skills
mathematics can be used and
to require analysis of a situation
identifying a strategy
Explaining a solution and, where Can be attached to any operational skills
appropriate, relating it to context
to require explanation of the solution given
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Additional Information
Symbols, terms and sets:
the symbols: ∈, ∉, { }
the terms: set, subset, empty set, member,
element the conventions for representing sets,
namely: , the set of natural numbers, {1, 2, 3, ...}
W, the set of whole numbers, {0, 1, 2, 3, ...}
, the set of integers
, the set of rational numbers
, the set of real numbers
The content listed above is not examinable but candidates are expected to be
able to understand its use.
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Course assessment structure
Component 1 — question paper 1: Reading and Directed Writing

40 marks

Component 2 — question paper 2: Listening and Writing

30 marks

Component 3 — performance: Talking

30 marks

Total marks

100 marks

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Modern Languages Course. Course assessment will involve sampling the skills,
knowledge and understanding. This list of skills, knowledge and understanding also
provides the basis for the assessment of Units of the Course.
Assessors should refer to the grammar grid in Appendix A which illustrates the
knowledge and understanding of language expected at Higher level where appropriate
to the modern language.
Components 1 and 2: Reading and Directed Writing; Listening and Writing
Candidates will be assessed on all four contexts: society, learning, employability, and
culture.
Component 3: performance: Talking
Candidates will be assessed on at least two of the following four contexts: society,
learning, employability, and culture.
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Course assessment structure
Component 1 — question paper

60 marks

Component 2 — assignment

30 marks

Total marks

90 marks

This Course includes six SCQF credit points to allow additional time for preparation for
Course assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the Higher
Modern Studies Course. Course assessment will involve sampling the knowledge and
understanding.
Component 1: question paper
In the question paper, candidates will demonstrate skills of giving detailed explanations,
analysis and evaluation of complex issues as well as the specific Modern Studies skills
of:
detecting and explaining the degree of objectivity using a range of sources of
information
drawing and supporting conclusions using a range of sources of information
Options exist in each Section to allow opportunities for personalisation and choice. The
information on mandatory skills, knowledge and understanding below should not be seen as
a recommended teaching order, nor as a guide to teaching and learning approaches. The
question paper will sample from the knowledge and understanding below but this should not
be seen as a guide to the format of the question paper.

Democracy in Scotland and the United Kingdom
Learners will study aspects of the democratic political system in the United Kingdom
(UK) including the place of Scotland within this. Relevant case studies should be used
from either Scotland or the UK or both Scotland and the UK.
The UK constitutional arrangement:
— the role and powers of government
— changes to the role and powers of the Scottish/UK parliaments
— the ongoing debate over European Union membership
The study of representative democracy: — the role of political representatives
— pressures on political representatives
— the relationship(s) between the three branches of government (legislature, executive
and judiciary)
Electoral systems and voting behaviour:
— the impact of electoral systems on election results
— strengths and weaknesses of different electoral systems
— factors which affect voting behaviour: social class, media, age, gender, ethnicity
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The ways in which citizens are informed about, participate in, and influence the
political process:
— the role and influence of pressure groups
— the role and influence of the media

Social issues in the United Kingdom
Learners have a choice of social issue: contexts for study will focus on either Social
Inequality or Crime and the Law. In the social inequality context, learners will focus on
the impact of social inequality on any relevant group. In the crime and the law context,
learners will focus on relevant and contemporary aspects of crime, criminology and the
law. In both Social Issues contexts appropriate references should be made to Scotland,
the UK or both Scotland and the UK.

Social inequality:
The nature of social inequality in the United Kingdom in relation to:
— income/wealth
— health
— education
The impact of these aspects of social inequality on any relevant group or groups in
society.
Explanations/theories of inequality:
— sociological explanations/theories
— individualist explanations/theories
Attempts to tackle inequalities and their effectiveness:
— state provision of services: benefits, housing, health, education
— third sector
— individualistic approaches

Crime and the law:
The role of law in society:
— legal rights and responsibilities
— civil and criminal aspects of the legal system
Theories and causes of crime:
— social explanations/theories
— individualistic explanations/theories
The impact of crime on society:
— the impact on victims and offenders and the families of victims and offenders —
the social, economic and political impact on the wider community
Methods of tackling crime and their effectiveness:
— punitive solutions
— rehabilitative solutions
— socio/economic solutions
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International issues
Learners have a choice of international issue: contexts for study will focus on either a
political and socio-economic study of a major world power or the study of a significant
contemporary world issue. World powers may be chosen from members of the G20
group of countries, including the European Union but excluding the United Kingdom.
The study of a world issue will focus on any significant recent issue or conflict which
extends beyond the boundaries of any single country and has an impact which may be
regional or global.
A political and socio-economic study of a major world power:
Political system and processes:
— constitutional arrangements and institutions
— opportunities for participation
— the extent of democratic influence and control
Recent socio-economic issues:
— nature and extent of a significant socio-economic issue
— impact of the socio-economic issue on a specific group in society
— effectiveness of government responses to a socio- economic issue
The international influence of the world power:
— involvement in international organisations
— relationship with other countries

A study of a significant world issue:
Causes of the issue:
— nature and extent of the world issue
— political, social and economic factors that give rise to the international issue
Effects of the issue on:
— individuals
— countries and their governments
— the international community
Attempts to resolve the issue:
— role and effectiveness of individual countries
— role and effectiveness of international organisations
Component 2: assignment
Candidates have an open choice of Modern Studies issue. Their choice is not
constrained by the mandatory content of Component 1: question paper. The specific
Modern Studies skill assessed in this Component is:
Making decisions with justification about issues using a range of sources of
information.
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Course assessment structure
Component 1 — performance

60 marks

Component 2 — question paper

40 marks

Total marks

100 marks

This Course includes six SCQF credit points to allow additional time for preparation for
Course assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Music Course. Course assessment will involve sampling the skills, knowledge
and understanding from the Course. This list of skills, knowledge and understanding
also provides the basis for the assessment of Units of the Course.
Performance
In the performance, learners will consolidate, develop and refine the skills developed in
the Music: Performing Skills (Higher) Unit. The list of approved instruments and
combinations of instruments is provided in Appendix 1. Learners in centres, opting to
play and perform on two music instruments, should refer to this list.
Learners will select an appropriate programme of music in consultation with their
teacher/lecturer. At Higher level, it is expected that the learners would be more
involved in selecting suitable pieces of music, with the teacher/lecturer acting as
facilitator. Music should be of an appropriate level of challenge in terms of complexity
of demand. The music programme must be designed to allow the learner to
demonstrate a sufficient level of technical and musical skills.
Question paper
All learners will draw on skills in discriminatory aural awareness, knowledge and
understanding of level-specific music concepts and music literacy and analysis of
music. These skills will have been developed throughout the Course.
Details of these mandatory styles and the expected level of music literacy and music
concepts are provided in the music concept list for the Higher Course (Appendix 2).
The mandatory concepts in the Music (Higher) Course build on previous knowledge
and understanding of music concepts in Music Courses at lower SQCF levels. Learners
are expected to have a secure understanding of the mandatory concepts at National 3,
National 4 and National 5 level, in addition to knowledge and understanding of the
level-specific Higher music concept
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Course assessment structure
Component 1 — performance

60 marks

Component 2 — question paper

40 marks

Total marks

100 marks

This Course includes six SCQF credit points to allow additional time for preparation
for Course assessment. The Course assessment covers the added value of the
Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Physical Education Course. Course assessment will involve sampling the
skills, knowledge and understanding. This list of skills, knowledge and understanding
also provides the basis for the assessment of Units of the Course.

Mandatory skills, knowledge and understanding
Component 1: performance
Planning and preparation
identifying factors impacting on performance: mental, emotional, social and
physical factors — the physical factor includes fitness, skills, tactics/composition
understanding the potential impact on performance for each of the following four
factors: mental, emotional, social and physical — the impact of these factors
could be positive or negative
explaining challenges faced by a performer
planning and preparation for a performance
implementing a performance development plan
Performance
Learners must demonstrate:
a repertoire of complex movement and performance skills (physical activity
specific)
control and fluency of complex movement and performance skills
decision-making and problem solving
rules, regulations and etiquette for physical activities
controlling emotions
working with others
Evaluation of performance
reviewing performance
evaluating performance in terms of strengths and areas for development
identifying future development needs for each of the following factors impacting
on performance: mental, emotional, social and physical

April 2015, version 3.0

64

Component 2: question paper
Methods of collecting information to analyse factors impacting on performance
reliability, validity, practicability
application of recognised tests or analytical tools for collecting information
appropriateness of methods for collecting information
— organisational issues of collection methods
use of model performances
interpretation of qualitative, quantitative, objective and subjective information
— receiving/accepting/giving/timing of feedback
identification of strengths and areas for development
Approaches to performance development
purpose of performance development planning
prioritising of development needs for four factors impacting on performance:
mental, emotional, social and physical
potential impacts of mental, emotional, social and physical factors on
performance development
performance development goals
approaches to meet performance development goals
— specificity in the performance development process
Recording, monitoring and evaluating performance development
purpose and value of recording, monitoring and evaluating performance
development
key planning information
recording methods or tools
production of performance development plans
implementation of performance development plans
monitoring methods, tests or tools
adapting performance development plans
future performance development planning
Physical activity choice — guidance and advice
Physical activities that are suitable for assessment will normally be chosen from those
covered within the Higher Physical Education Course at the centre. The Higher
Physical Education Course Support Notes contain a table of popular activities.
It is the centre’s responsibility to ensure that sufficient assessor expertise exists to
manage the assessment process and assess learner evidence. Before agreeing to
assess an activity, the assessor should consider the following:
the practicality of assessing activities outwith the usual learning environment
health and safety and child protection issues
available resources
the time management involved in assessing the activity
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the suitability of the performance context: ensuring the context is challenging
enough to provide the learner with the opportunity to generate the evidence that
will meet the requirements of the Course
the collation, assessment and recording of appropriate assessment evidence
Further advice on managing performance contexts is provided in the Higher Physical
Education Course Support Notes.

April 2015, version 3.0

66

Higher Physics Course
Assessment Specification (C757
76)

Valid from August 2014

© Scottish Qualifications Authority 2015

April 2015, version 3.0

67

Course assessment structure
Component 1 — question paper (scaled from 130 marks)
Component 2 — assignment
Total marks

100 marks
20 marks
120 marks

This Course includes six SCQF credit points to allow additional time for preparation for Course
assessment. The Course assessment covers the added value of the Course.

Further mandatory information on Course coverage
The following gives details of mandatory skills, knowledge and understanding for the
Higher Physics Course. Course assessment will involve sampling the skills, knowledge
and understanding. This list of skills, knowledge and understanding also provides the
basis for the assessment of Units of the Course.
The following gives details of the skills:
demonstrating knowledge and understanding of physics by making statements, describing
information, providing explanations and integrating knowledge
applying physics knowledge to new situations, interpreting information and solving
problems
planning and designing experiments/practical investigations to test given hypothesis or to
illustrate particular effects including safety measures
carrying out /experiments/practical investigations safely, recording detailed observations
and collecting data
selecting information and presenting information appropriately in a variety of forms
processing information using calculations, significant figures and units, where appropriate
making predictions from evidence/information
drawing valid conclusions and giving explanations supported by evidence/justification
evaluating experimental procedures, identifying sources of error and suggesting
improvements
communicating findings/information effectively
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These skills will be assessed, across the Course, in the context of the mandatory knowledge
The following table specifies the mandatory knowledge for the Higher Physics Course.

Our Dynamic Universe
Motion — equations and graphs
Use of appropriate relationships to solve problems involving displacement, velocity and
acceleration for objects moving with constant acceleration in a straight line.
Interpretation and drawing of motion-time graphs for motion with constant acceleration in a
straight line, including graphs for bouncing objects and objects thrown vertically upwards.
Awareness of the interrelationship of displacement, velocity and acceleration-time graphs.
Calculation of displacement, velocity and acceleration from appropriate graphs. All graphs
restricted to constant acceleration in one dimension, inclusive of change of direction.
Forces, energy and power
Use of appropriate relationships to solve problems involving balanced and unbalanced forces,
mass, acceleration, and gravitational field strength.
Awareness of the effects of friction on a moving object (no reference to static and dynamic
friction).
Explanation, in terms of forces, of an object moving with terminal velocity.
Interpretation of velocity-time graphs for a falling object when air resistance is
taken into account.
Use on Newton’s first and second laws to explain the motion of an object.
Use of free body diagrams and appropriate relationships to solve problems involving friction and
tension (as a pulling force exerted by a string or cable).
Resolution of a force into two perpendicular components, including the resolution of the weight of
an object on a slope into component forces parallel and normal to the surface of the slope.
Use of the principle of conservation of energy and appropriate relationships to solve problems
involving work done, potential energy, kinetic energy and power.
Collisions, explosions and impulse
Use of the principle of conservation of momentum and an appropriate relationship to solve
problems involving the momentum, mass and velocity of objects interacting in one dimension.
Knowledge of energy interactions involving the total kinetic energy of systems of objects
undergoing inelastic collisions, elastic collisions and explosions.
Use of appropriate relationships to solve problems involving the total kinetic energy of systems of
interacting objects.
Use of Newton’s third law to explain the motion of objects involved in interactions. Interpretation
of force-time graphs during contact of interacting objects.
Knowledge that the impulse of a force is equal to the area under a force-time graph and is equal
to the change in momentum of an object involved in the interaction.
Use data from a force-time graph to solve problems involving the impulse of a force, the average
force and its duration.
Use of an appropriate relationship to solve problems involving the mass, change in velocity,
average acting force and the duration of the force for an object involved in an interaction.
Gravitation
Knowledge that satellites are in free fall around a planet/star.
Resolution of the initial velocity of a projectile into horizontal and vertical components and their
use in calculations.
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Use of appropriate relationships to solve problems involving projectiles. Knowledge that the
horizontal motion and vertical motion of a projectile are independent of each other.
Use of Newton’s Universal law of Gravitation to solve problems involving, force, masses and their
separation.
Special relativity
Knowledge that the speed of light in a vacuum is the same for all observers.
Knowledge that measurements of space and time for a moving observer are changed relative to
those for a stationary observer, giving rise to time dilation.
Use of appropriate relationships to solve problems involving length contraction, time dilation and
speed.
The Expanding Universe
Knowledge that the Doppler effect causes shifts in wavelengths of sound and light. Use of an
appropriate relationship to solve problems involving the observed frequency, source frequency,
source speed and wave speed.
Knowledge that the light from objects moving away from us is shifted to longer (more red)
wavelengths.
Knowledge that the redshift of a galaxy is the change in wavelength divided by the emitted
wavelength. For slowly moving galaxies, redshift is the ratio of the velocity of the galaxy to the
velocity of light.
Use of an appropriate relationship to solve problems involving the Hubble constant, the recession
velocity of a galaxy and its distance from us.
Knowledge that Hubble’s law allows us to estimate the age of the Universe.
Awareness of evidence supporting the expanding Universe theory.
Knowledge that the mass of a galaxy can be estimated by the orbital speed of stars within it.
Knowledge that evidence supporting the existence of dark matter comes from estimations of the
mass of galaxies.
Knowledge that evidence supporting the existence of dark energy comes from the accelerating
rate of expansion of the Universe.
Knowledge that the temperature of stellar objects is related to the distribution of emitted radiation
over a wide range of wavelengths.
Knowledge that the wavelength of the peak wavelength of this distribution is shorter for hotter
objects than for cooler objects.
Awareness of the qualitative relationship between radiation emitted per unit surface area per unit
time and the temperature of a star.
Awareness of evidence supporting the big bang theory and subsequent expansion of the
universe, for example cosmic microwave background radiation, the abundance of the elements
hydrogen and helium, the darkness of the sky (Olbers’ paradox) and the large number of galaxies
showing redshift, rather than blueshift.
Particles and Waves
The Standard Model
Use of orders of magnitude and awareness of the range of orders of magnitude of length from the
very small (sub-nuclear) to the very large (distance to furthest known celestial objects).
Knowledge of the standard model of fundamental particles and interactions. Awareness of
evidence supporting the existence of sub-nuclear particles and the existence of antimatter.
Knowledge that fermions, the matter particles, consist of quarks (six types) and leptons (electron,
muon and tau, together with their neutrinos).
Knowledge that hadrons are composite particles made of quarks that baryons are made of three
quarks, and that mesons are made of quark-antiquark pairs.
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Knowledge that the force-mediating particles are bosons (photons, W- and Z-bosons, and
gluons).
Description of beta decay as the first evidence for the neutrino.
Forces on charged particles
Awareness that charged particles experience a force in an electric field.
Knowledge that fields exist around charged particles and between charged parallel plates.
Sketch of electric field patterns for single-point charges, systems of two-point charges and
between two charged parallel plates.
Knowledge of the direction of movement of charged particles in an electric field. Knowledge that
the relationship between potential difference, work and charge gives the definition of the volt.
Use of appropriate relationships to solve problems involving the charge, mass, speed and energy
of a charges particle in an electric field and the potential difference through which it moves.
Knowledge that a moving charge produces a magnetic field.
Determination of the direction of the force on a charged particle moving in a magnetic field for
negative and positive charges (for example, by using the right-hand rule for negative charges).
Awareness of the basic operation of particle accelerators in terms of acceleration, deflection and
collision of charged particles.
Nuclear reactions
Use of nuclear equations to describe radioactive decay, fission and fusion reactions with
reference to mass and energy equivalence.
Use of an appropriate relationship to solve problems involving the mass loss and the energy
released by a nuclear reaction.
Awareness of coolant and containment issues in nuclear fusion reactors.
Wave particle duality
Awareness of the photoelectric effect as evidence supporting the particulate model of light.
Knowledge that photons of sufficient energy can eject electrons from the surface of materials.
Use of an appropriate relationship to solve problems involving the frequency and energy of a
photon.
Knowledge that the threshold frequency is the minimum frequency of a photon required for
photoemission.
Knowledge that the work function of a material is the minimum energy required to cause
photoemission.
Use of an appropriate relationship to solve problems involving the maximum kinetic energy of
photoelectrons, the threshold frequency of the material and the frequency of the photon.
Interference and diffraction
Knowledge that coherent waves have a constant phase relationship and have the same
frequency, wavelength and velocity.
Description of the conditions for constructive and destructive interference in terms of the phase
difference between two waves.
Knowledge that maxima and minima are produced when the path difference between waves is a
whole number of wavelengths or an odd number of half-wavelengths respectively.
Use of an appropriate relationship to solve problems involving the path difference between
waves, wavelength and order number.
Use of an appropriate relationship to solve problems involving grating spacing, wavelength, order
number and angle to the maximum.
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Refraction of light
Definition of absolute refractive index of a medium as the ratio of the speed of light in a vacuum
to the speed of light in the medium.
Use of an appropriate relationship to solve problems involving absolute refractive index, the angle
of incidence and the angle of refraction.
Use of an appropriate relationship to solve problems involving the angles of incidence and
refraction, the wavelength of radiation in each medium and the speed of the radiation in each
medium (including situations where light is travelling from a more dense to a less dense
medium).
Awareness of the variation of refractive index with frequency.
Knowledge of critical angle and of total internal reflection.
Use of an appropriate relationship to solve problems involving critical angle and refractive index.
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Spectra
Knowledge that irradiance is the power per unit area incident on a surface.
Use of an appropriate relationship to solve problems involving irradiance, the power of
radiation incident on a surface and the area of the surface.
Knowledge that irradiance is inversely proportional to the square of the distance from a
point source.
Use of an appropriate relationship to solve problems involving irradiance and distance
from a point light source.
Knowledge of the Bohr model of the atom.
Awareness of the terms ground state, energy levels, ionisation and zero potential energy
in relation to the Bohr model of the atom.
Knowledge of the mechanism of production of line emission spectra, continuous
emission spectra and absorption spectra in terms of electron energy level transitions.
Use of appropriate relationships to solve problems involving energy levels and the
frequency of the radiation emitted/absorbed.
Awareness that the absorption lines in the spectrum of sunlight provide evidence for the
composition of the Sun’s upper atmosphere.

Electricity
Monitoring and measuring a.c.
Knowledge that a.c. is a current which changes direction and instantaneous value with
time.
Use of appropriate relationships to solve problems involving peak and r.m.s. values.
Determination of frequency, peak voltage and r.m.s. values from graphical data.
Current, potential difference, power and resistance
Use of appropriate relationships to solve problems involving potential difference, current,
resistance and power. Solutions may involve several steps.
Use of appropriate relationships to solve problems involving potential divider circuits.
Electrical sources and internal resistance
Knowledge of the terms electromotive force (e.m.f.), internal resistance and terminal
potential difference (t.p.d.), ideal supplies, short circuit and open circuit.
Use of an appropriate relationship to solve problems involving e.m.f., t.p.d., current and
internal resistance.
Determination of internal resistance and e.m.f. using graphical analysis.
Capacitors
Definition of capacitance.
Use of an appropriate relationship to solve problems involving capacitance, charge and
potential difference.
Knowledge that the total energy stored in a charged capacitor is the area under the
charge against potential difference graph.
Use of data from a charge against potential difference graph.
Use of appropriate relationships to solve problems involving energy, charge,
capacitance and potential difference.
Awareness of the variation of current and potential difference with time for both charging
and discharging cycles of a capacitor in a CR circuit (charging and discharging curves).
Awareness of the effect of resistance and capacitance on charging and discharging
curves in a CR circuit.
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Conductors, semiconductors and insulators
Knowledge that solids can be categorised into conductors, semiconductors or insulators by their
ability to conduct electricity.
Awareness of the terms conduction band and valance band.
Qualitative explanation of the electrical properties of conductors, insulators and semiconductors
using the electron population of the conduction and valance bands and the energy difference
between the conduction and valance bands.
p-n junctions
Awareness that, during manufacture, the conductivity of semiconductors can be controlled,
resulting in two types: p-type and n-type.
Knowledge that, when p-type and n-type materials are joined, a layer is formed at the junction.
The electrical properties of this layer are used in a number of devices.
Awareness of the terms forward bias and reverse bias.
Knowledge that solar cells are p-n junctions designed so that a potential difference is produced
when photons enter the layer. (This is known as the photovoltaic effect.) Knowledge that LEDs
are forward biased p-n junction diodes that emit photons when electrons ‘fall’ from the conduction
band into the valence band of the p-type semiconductor.
Throughout the Course, appropriate attention should be given to:
units, prefixes and scientific notation
uncertainties
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2.0

Description of change
The number of marks awarded for the
assignment has changed.

Authorised
by

Date

Qualifications
Development
Manager

April 2014

Qualifications
Manager

April 2015

The descriptions of the skills to be assessed
have been rewritten to better explain what is
required.
Conducting the assessment: this has been
rewritten to clarify how stages will be
assessed. Suggested timings for each stage
have been removed.
The details of the skills to be assessed have
been rewritten for clarity.

3.0

Further mandatory knowledge: these tables
have been revised to aid understanding.
Significant changes to clarify mandatory
knowledge — table revised in ‘Further
mandatory information on Course coverage’
section.
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