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Introduction 

This syllabus is based on the curriculum principles outlined in The National Curriculum Framework for All 

(NCF) which was translated into law in 2012 and designed using the Learning Outcomes Framework that 

identify what students should know and be able to achieve by the end of their compulsory education. 

As a learning outcomes-based syllabus, it addresses the holistic development of all learners and advocates a 

quality education for all as part of a coherent strategy for lifelong learning. It ensures that all children can 

obtain the necessary skills and attitudes to be future active citizens and to succeed at work and in society 

irrespective of socio-economic, cultural, racial, ethnic, religious, gender and sexual status. This syllabus 

provides equitable opportunities for all learners to achieve educational outcomes at the end of their 

schooling which will enable them to participate in lifelong and adult learning, reduce the high incidence of 

early school leaving and ensure that all learners attain key twenty-first century competences. 

This programme also embeds learning outcomes related to cross-curricular themes, namely digital literacy; 

diversity; entrepreneurship creativity and innovation; sustainable development; learning to learn and 

cooperative learning and literacy. In this way students will be fully equipped with the skills, knowledge, 

attitudes and values needed to further learn, work, life and citizenship. 

Rationale 

Science is a way of analysing the world around us through questioning, disciplined observation and 

experiment. It incorporates several elements of various scientific disciplines and organises knowledge in the 

form of observations, verifiable explanations, and predictions about physical matters on the Earth and 

beyond. Science is part of our culture as it has developed as a process while influencing everyday life through 

its technological products. It involves scientific inquiry that is based on critical thinking, research evidence, 

and reasoning based on its understanding of natural phenomena.   

Science is constantly changing and new ideas are constantly evaluated and tested.  Scientific technologies 

are part of our everyday life in aspects like mobile phones, medicines, agriculture and aquaculture, air and 

water quality, travel, and sports. Science education can be empowering if it participates in the creation of 

citizens who are able to use knowledge based on research and experimentation to participate in debates 

about the world around us, the environment and the implications of new scientific discoveries.  An 

understanding of science is important for individuals, society and culture. 

SEAC Science focuses on themes which are related to or affect everyday life.  Whenever possible, learning 

should take place within a local or global context which focuses societal and environmental issues.  Although 

knowledge of and about science is important, ability to apply knowledge and skills should be prioritised.  

Planning of, conducting of, evaluation of, and drawing conclusions from experimentation are given a central 

role in this syllabus.  Other soft skills such as, ability to research, present findings and discuss are given 

importance.  To better achieve this, whenever possible, learning should take an inquiry-based (hands-on and 

minds-on) approach.  In inquiry-based learning, the students play an active role and within a supportive 

environment are encouraged to form, modify and voice opinions and take ownership over their own learning. 

SEAC Science aims towards an understanding of scientific theories and how they are developed and validated, 

and of how science interacts with technology, society and the environment. 
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The aspirational programme learning outcomes for SEAC Science are: 

At the end of the programme, I can:   

• Develop knowledge and conceptual understanding of science: 
o explain how scientific knowledge develops; 
o state and describe facts, definitions, concepts and theories; 
o explain scientific information using examples; 
o research and collate information about a problem;  
o make use of information in the form of diagrams, chemical equations, graphs, and equations. 

  

• Engage in investigative processes: 
o plan and conduct experiments (following instructions or individually); 
o identify and use the appropriate apparatus to carry out experiments; 
o record information; 
o drawing conclusions from data; 
o communicate their findings to other. 

  

• Develop positive attitudes and values towards science: 
o appreciate the constant evolution of science through collection of evidence and development of 

hypotheses and theories; 
o discuss the ethical implications of some scientific endeavours; 
o make responsible and informed choices in their everyday life as citizens. 

 

• Evaluate the interaction between science, technology and society: 
o discuss positive and negative effects of technology; 
o make informed decisions in their everyday life as local and global citizens. 

 

Note on Assessment Criteria 

The programme content is set out as a number of learning outcomes which are then assessed through specific 

assessment criteria.  Learning outcomes are relatively general statements of what a learner is expected to 

know, be able to do and understand at the end of the learning process. Assessment criteria describe the 

depth and complexity expected at each MQF level of study and outline the knowledge, skills and 

competences required to achieve an award at Level 1, 2 or 3 in SCIENCE. 

The MATSEC glossary of terms explains the specific verbs used in the SEAC Science syllabus.   
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List of Subject Foci 
 

1. Nature of Science 

Unit 1: Life on Earth 

2. The Earth 

3. Life on Earth 

4. Energy 

Unit 2: Health and Lifestyles 

1. Healthy Living 

2. Food Technology 

3. Keeping fit through sport and exercise 

4. Fighting off disease 

Unit 3: Science for Modern Living 

1. Electricity in the Home 

2. Using the Earth’s Resources 

3. Behaviour and Communication 

4. Scientific Discoveries 

 

List of Learning Outcomes 
At the end of the programme, I can: 

LO 1. Use scientific investigation skills. 

Unit 1 – Life on Earth   

At the end of the programme, I can: 

LO 2. Demonstrate an understanding of how the four interconnected spheres, the atmosphere, 

geosphere, biosphere and hydrosphere, work together to support life on Earth. 

LO 3. Demonstrate an understanding of the dynamic nature of ecosystems, ecological balance and the 

impact of human activity on ecosystems. 

LO 4. Demonstrate an understanding that energy cannot be created or destroyed but can be transferred 

between different stores.    

Unit 2 – Health and Lifestyles 

At the end of the programme, I can: 

LO 1. Demonstrate an understanding of how organ systems in the human body work together to carry out 

the processes that make life possible. 

LO 2. Demonstrate an understanding of the ways in which technology can be used in agriculture, 

aquaculture and the production of food and drink. 

LO 3. Use ideas from science to explain how sport and exercise can keep me fit and healthy. 

LO 4. Demonstrate an understanding of how the body fights disease. 

 



SEAC 13 SYLLABUS (2022): SCIENCE  

Page 6 of 165 

 

Unit 3 – Science for Modern Living 

At the end of the programme, I can: 

LO 1. Show an understanding of how electricity is used in our homes.  

LO 2. Show an understanding of different types of resources available on Earth. 

LO 3. Show an awareness of the basic principles of animal and human behaviour and communication.  

LO 4. Demonstrate an understanding of science as constantly evolving and changing over time.  

 

Programme Level Descriptors  
This syllabus sets out the content and assessment arrangements for the award of Secondary Education 

Applied Certificate in SCIENCE at MQF Level 1, 2 or 3. Level 3 is the highest level which can be obtained for 

this qualification. 

Table 1 overleaf refers to the qualification levels on the Malta Qualifications Framework (MQF) with minor 

modifications to reflect specific SCIENCE descriptors. These are generic statements that describe the depth 

and complexity of each MQF level of study and outline the knowledge, skills and competences required to 

achieve an award at Level 1, 2 or 3 in SCIENCE. 

Knowledge involves the acquisition of basic, factual and theoretical information. Skills involve the application 

of the acquired knowledge and understanding to different contexts. Competences indicate sufficiency of 

knowledge and skills that enable someone to act in a wide variety of situations, such as whether one is 

competent to exercise skills with or without supervision, autonomy or responsibility. 
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MQF Level 1 MQF Level 2 MQF Level 3 

Basic general Scientific knowledge 
1. Acquires basic general knowledge related to the 

immediate Scientific environment and expressed 

through a variety of simple tools and context as 

an entry point to lifelong learning; 

2. Knows and understands the steps needed to 

complete simple tasks and activities in a Scientific 

environment;  

3. Is aware and understands basic Science related 

tasks and instructions;  

4. Understands basic Scientific textbooks and 

instruction guides. 

Basic factual knowledge of the Scientific field of work or 
study. 
1. Possess good knowledge of the Scientific field of 

work or study;  

2. Is aware and interprets Science related information 

and ideas;  

3. Understands facts and procedures in the 

application of basic Science related tasks and 

instructions; 

4. Selects and uses relevant Scientific knowledge to 

accomplish specific actions for self and others. 

 
 
 

Knowledge of facts, principles, processes and general 
concepts in the Scientific field of work or study. 
1. Understands the relevancy of theoretical 

knowledge and information related to the 

Scientific field of work or study;  

2. Assesses, evaluates and interprets facts, 

establishing basic principles and concepts in the 

Scientific field of work or study;  

3. Understands facts and procedures in the 

application of more complex Science related tasks 

and instructions; 

4. Selects and uses relevant Scientific knowledge 

acquired on one’s own initiative to accomplish 

specific actions for self and others. 

Basic skills required to carry out simple Mathematics 
related tasks. 
1. Has the ability to apply basic Scientific knowledge 

and carry out a limited range of simple tasks;  

2. Has basic repetitive communication skills to 

complete well defined Science related routine 

tasks and identifies whether actions have been 

accomplished;  

3. Follows instructions and be aware of 

consequences of basic actions for self and others. 

Basic cognitive and practical skills required to use 
relevant Scientific information in order to carry out tasks 
and to solve Science related routine problems using 
simple rules and tools. 
1. Has the ability to demonstrate a range of skills by 

carrying out a range of complex Science related 

tasks within the Scientific field of work or study;  

2. Communicates basic Science related information;  

3. Ensures Science related tasks are carried out 

effectively. 

A range of cognitive and practical skills required to 
accomplish Science related tasks and solve Science 
related problems by selecting and applying basic 
methods, tools, materials and information. 
1. Demonstrates a range of developed Science related 

skills to carry out more than one complex Science 

related task effectively and in unfamiliar and 

unpredictable Scientific contexts;  

2. Communicates more complex Scientific information;  

3. Solves basic Scientific related problems by applying 

basic methods, tools, materials and information given in 

a restricted learning environment. 
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MQF Level 1 MQF Level 2 MQF Level 3 

Work out or study under Direct Supervision in a 
structured Scientific context. 
1. Applies basic Scientific knowledge and skills to do 

simple, repetitive and familiar tasks;  

2. Participates in and takes basic responsibility for 

the action of simple Scientific tasks;  

3. Activities are carried out under guidance and 

within simple defined timeframes;  

4. Acquires and applies basic Science related key 

competences at this level. 

Work or study under supervision with some autonomy. 
1. Applies factual Scientific knowledge and practical 

skills to do some structured tasks;  

2. Ensures one acts pro-actively;  

3. Carries out Science related activities under limited 

supervision and with limited responsibility in a 

quality controlled Scientific context; 

4. Acquires and applies basic Science related key 

competences at this level. 

 

Take responsibility for completion of Science related 
tasks in work or study and adapt own behaviour to 
circumstances in solving Science related problems. 
1. Applies Scientific knowledge and skills to do some 

Science related tasks systematically;  

2. Adapts own behaviour to circumstances in solving 

Mathematics related problems by participating 

pro-actively in structured Scientific learning 

environments;  

3. Uses own initiative with established responsibility 

and autonomy, but is supervised in quality 

controlled learning environments, normally in a 

Scientific environment;  

4. Acquires Science related key competences at this 

level as a basis for lifelong learning. 
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Learning Outcomes and Assessment Criteria 
 

Subject Focus 1: Nature of Science 

Learning Outcome 1: 
(Controlled and 

Coursework) 

At the end of the programme, I can use scientific investigation skills. 

I can:  
● plan and conduct experiments to make observations and test hypotheses; 
● record and analyse information to draw conclusions;  
● use evidence to develop a theory. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1a State that scientific knowledge changes with new 
evidence / observations / experiments. 

 

1.2a Distinguish between a fact, a hypothesis, and a 
theory. 

E.g. given a paragraph, students identify sentences 
referring to a fact, a hypothesis and a theory. 

1.3a Discuss briefly the meaning of science in terms of 
its healthy scepticism, aimed objectivity, and the value 
of physical (observable / measurable) evidence. 

E.g. creationists argue that evolution is not true 
because it is “just a theory”.   Discuss how this 
argument shows a lack of understanding of science; 

E.g. sometimes, definitions in science change, for 
instance some SI units.  Does this make scientific 
knowledge ‘weaker’/less reliable? 

1.1b Identify situations of fair testing. 1.2b List steps adopted for fair testing in an 
experiment. 

1.3b Evaluate an experiment/survey in terms of its 
objectivity. 

E.g. identify errors in an experimental procedure; 
suggest steps which could have been adopted for a 
fairer experiment; discuss steps which impacted the 
fairness of an experiment. 

1.1c Identify common laboratory equipment. 

E.g. beaker, microscope, Bunsen burner, clamp and 
stand, test tubes, measuring cylinder, Vernier caliper, 
ammeter, voltmeter. 

1.2c Make accurate measurements. 

E.g. length, volume, temperature, mass, time, current, 
voltage, pH. Including identifying precautions taken to 
make accurate measurements (e.g. parallax errors, 
repeated readings). 

1.3c Indicate the accuracy of measuring instruments. 

E.g. for an instrument used in an experiment; to 
compare the sensitivity of kitchen and laboratory 
balances. 

  



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 10 of 165 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1d Identify common laboratory equipment for a given 
task. 

E.g. choosing a stopwatch to measure time; an 
ammeter to measure current; a measuring cylinder to 
find the volume of a liquid. 

  

1.1e Label diagrams. 1.2e Set up apparatus according to a given diagram or 
instructions. 

E.g. heating water (Bunsen burner, tripod, gauze, 
beaker). 

1.3e Draw labelled diagrams of apparatus. 

1.1f Identify variables in an experiment. 1.2f Describe that a fair test is conducted when only 
one factor (variable) at a time is changed while keeping 
all other conditions the same. 

1.3f Identify dependent and independent variables. 

1.1g Follow given health and safety regulations. 1.2g List health and safety precautions for a given 
experiment. 

  

1.3g Evaluate an experiment in terms of health and 
safety. 

1.1h Name common material safety labels and 
symbols. 

Limited to corrosive, flammable, harmful, poison, 
explosive, biohazard, environmental hazard, 
radioactive, wearing eye protection, electrical hazard 
and/or oxidizing. 

1.2h Identify the best safety procedures when handling 
chemicals and/or materials. 

 

1.1i Conduct an experiment, following instructions and 
with guidance. 

1.2i Conduct an experiment, with limited guidance. 

E.g. given written instructions. 

1.3i Plan an experiment to solve a problem. 

Including determining which observations / 
measurements are to be measured for an experiment. 

1.1j Record measurements in a given table or template. 1.2j Calculate missing values in a table of results. 

E.g. averages of repeated readings, inverse values of 
readings.  

 

1.3j Design an appropriate table to store the 
measurements taken. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
 1.2k Record observations appropriately. 

E.g. describe properties of solids, liquids and gases re 
shape, colour, spreading out, compressibility, 
expansion; observations can take the form of diagrams. 

 

1.1l Draw guided conclusions from an experiment. 

E.g. fill in the blanks using words from a word bank. 

1.2l Draw conclusions from an experiment. 

Including drawing conclusions from given information 
such as experimental procedures and results. 

1.3l Explain conclusions using scientific theoretical 
models.  

Including additional research where possible. 

 1.2m Interpret graphical representations containing 
single series of data. 

E.g. state whether variables are directly/inversely 
proportional; describe how one variable changes as the 
other variable is changed; indicate constants; 
calculate/interpret gradients. 

1.3m Interpret multiple series of data plotted on the 
same axes. 

1.1n Plot bar charts, pie charts, and/or a single series of 
data on a given axis. 

The axis and scale are provided. 

1.2n Plot a single series of data. 

The axis and scale are not provided. 

1.3n Plot multiple series of data on the same axes. 

 1.2o Research to explain scientific terms in my own 
words. 

 

1.3o Use newly learned scientific terms to complete 
missing information. 

E.g. in a diagram, table, paragraph, etc. 

1.1p State the correct SI unit for a given measurement. 

Refer to appendix for list of SI units. 

1.2p Research the history of (up to modern-day 
resistance) the International System (SI) of units. 

1.3p Research the changing definition of one or more 
SI unit. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
  1.3q Explain the mole as the unit for amount of 

substance. 

E.g. the number of particles in one mole (Avogadro’s 
constant); number of particles of an element to have 
the mass indicated in the periodic table; the number 
needs to be very large as particles are very small. 

 1.2r Convert units using metric prefixes given a list of 
metric prefixes. 

Refer to Appendix for a list of metric prefixes.  

1.3r Convert quantities which are squared or cubed. 

E.g. from cm3 to m3. 
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Unit 1: Life on Earth 

Subject Focus 2: The Earth 

Learning Outcome 2: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of how the four interconnected spheres, the atmosphere, geosphere, 
biosphere and hydrosphere, work together to support life on Earth. 

With reference to the local context as much as possible, I can: 
● identify and describe the factors that support life on Earth; 
● investigate, through inquiry, the properties of the Earth’s resources, air quality and soil composition; 
● assess the impact of human activity on the Earth  in terms of pollution, global warming and acid rain. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1a State that the Earth is a system made up of the 
atmosphere (air); the hydrosphere (seas, lakes); the 
biosphere (plants, animals, mankind) and the 
geosphere (rocks and minerals). 

E.g. stand in an open outdoor space and identify 
components of each sphere. 

2.2a Explain how the atmosphere, hydrosphere and 
geosphere are all connected to make life on our planet 
sustainable. 

E.g.  use the school garden to explain how the different 
spheres are connected. 

2.3a Discuss the interconnections and interactions 
between the atmosphere, hydrosphere, geosphere and 
biosphere in a given scenario. 

E.g.  use the growing construction industry in Malta to 
discuss how it affects the different factors in the 
environment surrounding the school. 

2.1b State that the sun produces radiant energy (light) 
that travels through space to Earth. 

2.2b Explain how energy from the sun makes all life on 
Earth possible. 

E.g. producers make food using sunlight; producers act 
as food for consumers. 

2.3b Explain how energy from the sun influences 
physical processes on Earth. 

E.g. evaporation of water will eventually result in 
precipitation; differences in heat around the globe 
cause movement and weather changes; dissolved air 
leaving bodies of water due to heat. 

2.1c Identify factors which are important for life on 
Earth. 

E.g. water and gases in air. 

To include the importance of both oxygen and carbon 
dioxide. 

2.2c Explain how the conditions on Earth (sunlight, 
gases and water) make life on Earth possible. 

E.g. carbon dioxide and water used for photosynthesis; 
oxygen used for respiration; carbon dioxide causes the 
greenhouse effect without which the temperature on 
Earth would be too low; water needs to be liquid to act 
as a good solvent and medium for life. 

2.3c Discuss whether life on other planets is possible or 
not. 

E.g. such as Mars – referring to conditions such as 
temperature and/or lack or excess of greenhouse gases, 
water and oxygen. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1d Draw a diagram to show the water cycle. 2.2d Describe the water cycle using the terms 

evaporation (and transpiration), condensation and 
precipitation. 

2.3d Discuss the water cycle in terms of the local 
context. 

E.g. runoff of rainwater; percolation of water through 
limestone; collection of rainwater on non-porous clay (perched 
aquifer) or over sea water (mean sea level aquifer). 

2.1e Identify the main sources of fresh water in Malta. 

Including mean sea level aquifer, perched aquifer, 
reverse osmosis, and rainwater. 

  2.3e Discuss the sustainability of the different sources 
of freshwater in Malta. 

E.g. environmental costs of reverse osmosis, fragility of 
the aquifers. 

2.1f State that the air around a planet is known as its      
atmosphere. 

2.2f Explain that the force of gravity holds the 
atmosphere close to Earth. 

2.3f Relate the size of the force of gravity and planet’s 
atmosphere to the mass of the planet. 

E.g. why is the atmosphere on Mars/Moon much 
thinner than Earth’s?  

2.1g Name the gases that make up the air naturally and 
those that may be added by humans.  

E.g. nitrogen, oxygen, carbon dioxide, water vapour, 
noble gases, carbon monoxide, sulfur dioxide, nitrogen 
oxides. 

2.2g Match the approximate percentages of nitrogen, 
oxygen, and other gases (carbon dioxide and noble 
gases) in dry, unpolluted air. 

2.3g Explain why the percentage of nitrogen and 
oxygen in seawater is different than the percentage of 
nitrogen and oxygen in air. 

Referring to the different solubilities of nitrogen and 
oxygen in water. 

2.1h Use words elements, compounds and substances 
accurately. 

2.2h Distinguish between elements and compounds. 

Given enough information about the substances or a 
periodic table.  Particles of elements have one type of 
atom while particles of compounds consist of different 
atoms which are chemically joined (bonded) together. 

 

2.1i Draw a model of the arrangement of particles in a 
solid, liquid and/or gas. 

2.2i Explain physical properties of a solid, liquid and/or 
gas by referring to the arrangement and movement of 
particles in it. 

E.g. why do solids have a fixed shape and volume? why 
do liquids have a fixed volume but not a fixed shape? 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1j Complete information about change of state 
between the states of matter. 

E.g. complete a paragraph/diagram using words such 
as solid, liquid, gas, evaporation, freezing, melting, etc.  

2.2j Explain, in terms of the kinetic theory of matter, 
what happens when a substance is heated/cooled to 
expand/contract and/or change physical state. 

2.3j Explain change of state by referring to 
intramolecular forces (chemical bonding) and 
intermolecular forces between particles of a substance.  

E.g. chemical bonds are not broken when a change of state occurs.  
The particles gain enough energy to overcome intermolecular 
forces. The temperature stops rising when a change of state is 
occurring because this energy is used to break intermolecular forces 
rather than increase the speed of particles (temperature). 

2.1k Associate state symbols in a given chemical 
equation with the respective state. 

(g), (l), (s), (aq) 

E.g. from the given chemical equation, underline the 
substance which is a gas. 

  

2.1l Describe how a new compound can be formed. 

E.g. iron and oxygen to form rust; sodium and chlorine 
to form sodium chloride, decomposition of limestone to 
form carbon dioxide and quicklime. 

 

2.2l Explain that compounds are made through 

chemical reactions (chemical change) when the atoms 
of different elements are chemically bonded together. 

2.3l Plan an experiment to investigate the reactivity of 
metals (e.g. magnesium, zinc, and copper). 

E.g. magnesium, zinc, and copper with dilute non-
oxidising acids; sodium, calcium, magnesium, and iron 
with cold water. 

2.1m Differentiate between chemical change and 
physical change.   

A chemical change results in the formation of a new 
compound/s while a physical change does not. 

  

2.1n Give examples of energy absorbing (endothermic) 
and/or energy releasing (exothermic) chemical reactions. 

E.g. exothermic: all combustion reactions; endothermic: 
urea + water in instant ice packs, solvation of sodium 
chloride in water. 

Definitions of endothermic and exothermic reactions 
are not required. 

2.2n Predict whether a chemical reaction will result in 
a decrease/increase in temperature given the chemical 
equation with enthalpy change. 

2.3n Describe the overall heat change of a reaction as 
the difference in energy of products and energy of 
reactants. 

∆H = H(products) - H(reactants) 

∆H = E(bonds formed) - E(bonds broken) 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1o List examples of pollutant gases and/or the air 
pollution they contribute to. 

E.g. carbon dioxide, water vapour, and methane 
contribute to the greenhouse effect; sulfur dioxide and 
nitrogen oxides contribute to acid rain; CFCs contribute 
to ozone layer depletion. 

2.2o Describe the ozone layer as a thin layer of ozone 
gas which absorbs some of the UV radiation incident on 
Earth. 

2.3o Discuss the effectiveness of global policies to 
control pollution. 

E.g. ban on CFCs and resistance from some countries to 
such bans. 

 

2.1p Identify carbon dioxide as the gas produced when 
an acid is added to a carbonate. 

Carbonates are to be exemplified by limestone, but 
eggshells, bones and other materials can also be 
studied. 

2.2p Prepare carbon dioxide by the addition of acid to 
a carbonate by following a given procedure. 

The procedure must include means of collecting the gas. 

2.3p Plan how to prepare and collect carbon dioxide by 
the addition of acid to a carbonate.  

2.1q Describe the greenhouse effect. 

Limited to trapping of heat to increase the Earth’s 
temperature. 

2.2q Identify carbon dioxide. 

By bubbling it through limewater, given the result of 
such experiment, or given its properties. 

This includes being able to state the test for carbon 
dioxide and the expected result. 

2.3q Plan an experiment to show that carbon dioxide 
traps heat. 

2.1r Conduct an experiment, with guidance, to find the 
melting and/or boiling point of different substances. 

E.g. boiling points of ethanol, water, and sea water. 
Melting point of solutions of salt with different 
concentrations. 

2.2r Describe the effects of global warming. 

This includes the trapping of heat (Infra-Red) by 
greenhouse gases, such as CO2, and the various 
consequences such as melting of the ice caps and loss of 
biodiversity, raising the Earth’s temperature results in 
escape of CO2 from sea water and a further increase in 
temperature. 

2.3r Differentiate between ozone layer depletion and 
global warming. 

E.g. in terms of causes, effects, and solutions. 

2.1s State the industries which are the biggest 
contributors to atmospheric pollution. 

E.g. meat and dairy industry; heat and energy 
production; transportation; extraction/refining of 
resources. 

2.2s Conduct an experiment to investigate air quality. 2.3s Plan an experiment to investigate air quality. 

E.g. a comparison of visibility, rainwater pH, and 
particulate matter in an urban area compared to a rural 
area. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1t State that water is a very good solvent and, hence, 
the possibility of impurities in rain/water. 

2.2t Give examples of gases and the respective sources 
which contribute to acid rain. 

Should include SO2 and NO2. Knowledge that CO2 is not 
acidic enough to contribute to acid rain. 

2.3t Explain the effect of acid rain on the living and/or 
built environment. 

E.g. effect of acid on limestone (carbonates), lowering 
pH of small bodies of water. 

2.1u Classify substances as acids, alkalis or neutral 
given their pH or effect on litmus papers. 

2.2u Indicate the acid/base nature of a liquid. 

A weak/strong acid or alkali, using universal indicator 
solution, a variety of indicators, or a pH meter. 

2.3u Explain how to demonstrate whether a solid 
substance can act as an acid, base, or amphoteric. 

Acids must dissolve in water and have a pH; bases 
neutralise acids yet they may be insoluble; amphoteric 
substances neutralise both acids and alkalis. 

2.1v State that a substance needs to be dissolved in 
water to have a pH. 

  

2.1w State that the rocks which make up the earth’s 
crust (the geosphere) contain inorganic (non-living) 
minerals, metals, and non-metals e.g. silicon, carbon. 

2.2w Recognise salts/ionic compounds as the 
compounds formed between metals and non-metals or 
molecules/covalent compounds as compounds formed 
between non-metals only. 

 

2.1x Classify a selection of elements into metals and 
non-metals using a Periodic Table. 

2.2x Classify a selection of elements into metals and 
non-metals using their properties. 

E.g. malleability, conductivity, appearance. 

2.3x Explain chemical bonding in compounds. 

As molecules/covalent compounds involving the 
overlap of atoms or the attraction between oppositely 
charged atoms (ions) in salts/ionic compounds. 

2.1y State that rocks are broken down and the 
elements form minerals and soil. 

2.2y Explain how weathering enables the formation of 
soil. 

 

2.1z Conduct a soil profile (experiment) to show the 
different layers of rock particle in a soil. 

2.2z Compare the properties of different types of soil 
(clay, loam, sand). 

E.g. comparison of water drainage and soil composition 
through an experiment or given information.  

 

2.1aa Identify the main features needed to set up a 
bottle garden. 

2.2aa Explain the main features of a bottle garden that 
will enable it to sustain life. 

E.g. use of stones, sand, activated charcoal, soil, and 
water. 
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Unit 1: Life on Earth 

Subject Focus 3: Life on Earth 

Learning Outcome 3: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of the dynamic nature of ecosystems, ecological balance and the impact of 
human activity on ecosytems. 

Within the context of the school garden and/or an open outdoor natural environment, I can: 

● describe and identify the characteristics of living and non-living things and the ways in which living organisms are classified into major groups; 
● investigate through inquiry, the process of photosynthesis and its importance for life on Earth; 
● demonstrate an understanding of the adaptation of animals and plants to their habitat and their survival through the process of natural 

selection; 

● assess the impact of human activity such as use of pesticides, plastics, burning of fossil fuels and toxic chemicals on ecosystems. 
 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1a Identify examples of living and non-living features 
present in an outdoor natural environment. 

E.g. in a typical school garden. 

3.2a Describe how the living and non-living features 
present in outdoor natural environment support life. 

 

3.1b Describe how living organisms share common 
characteristics. 

Movement, respiration, sensitivity, growth, 
reproduction, excretion and nutrition. 

3.2b Distinguish between types of: 

- nutrition (carnivores, herbivores, omnivores and 
parasites);  
- respiration (aerobic and anaerobic); 
- reproduction (sexual and asexual). 

 

 

 

3.1c Distinguish between animal and plant cells from a 
drawing or description including presence/absence of 
chloroplasts, cell wall and large central vacuole.  

 

3.2c Draw a labelled diagram featuring the main 
structures in plant and/or animal cells as seen under 
the light microscope. 

Cell wall, cell membrane, cytoplasm, cell vacuole, 
nucleus and chloroplast. 

3.3c Explain the function of the cell structures.  

3.1d Use a previously set up light microscope to 
magnify a given prepared specimen.  

3.2d Calculate the magnification of a light microscope 
in a given situation. 

Simple calculations only - by multiplying the 
magnification of the objective lens by the magnification 
of the eyepiece lens. 

3.3d Set up a light microscope to observe a prepared 
specimen. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1e State that photosynthesis is the process by which 
plants use light to convert carbon dioxide and water to 
sugar and oxygen.   

3.2e Explain how the food in plants is a fuel that can be 
absorbed by consumers and used to release energy for 
the various activities. 

 

 3.1f Describe how life on Earth is dependent on energy 
from the sun and photosynthesis. 

3.2f Describe the link between the presence of oxygen 
in air and photosynthesis. 

Reference to the reactivity of oxygen - oxygen would not 
be present in a planet’s atmosphere in large amounts 
unless something is producing it. 

 

 3.2g Conduct an experiment to investigate 
photosynthesis.  

e.g. The rate of photosynthesis (Limited to the effect of 
varying light intensity and temperature on the rate of 
photosynthesis) and/or factors affecting photosynthesis 
(the need for chlorophyll, light and CO2.) 

3.3g Evaluate the experiment to investigate 
photosynthesis. 

E.g. By identifying the independent and dependent 
variables. 

3.1h Identify reactants and products in a given chemical 
equation. 

E.g. for respiration/photosynthesis.  

3.2h Explain the interdependence between plants and 
animals/humans re gaseous requirements. 

 

 3.2i Conduct an experiment, following instructions, to 
show if a sample of air contains carbon dioxide and 
water vapour. 

E.g. passing exhaled air over anhydrous copper(II) 
sulfate and through lime water. 

 

 3.2j Conduct an experiment to measure the percentage 
of oxygen in a sample of air. 

E.g. by passing air over heated copper. 

3.3j Discuss the need for ‘green space’ in relation to 
town planning. 

 3.2k Explain aerobic respiration. 

E.g. the food we eat is made up of glucose that reacts 
with oxygen to produce energy that we use for the 
different functions of our body. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1l Use terms food chain, food web, producer, 
consumer, herbivore, carnivore, predator, prey, 
decomposer, parasite and/or host. 

3.2l Interpret food chains and food webs in terms of the 
flow of energy from producers, consumers, predators, 
preys, herbivores and/or carnivores. 

3.3l Construct food chains from information about the 
flow of energy between living things. 

E.g.  Construct 2 food chains from a given food web. 

3.1m Give examples of bioaccumulation. 

E.g. accumulation of pesticides, metals such as 
mercury, toxic chemicals from car emissions. 

3.2m Explain the term bioaccumulation. 3.3m Discuss possible instances of bioaccumulation in 
humans and ways to mitigate them. 

E.g. accumulation of growth hormones in humans and 
the need of a varied diet; the effect of the use of 
pesticides on crops and the need to control use and 
allow time before harvesting.  

 3.2n Predict how changes in the energy flow through a 
food chain / web affects the ecosystem. 

3.3n Predict how the introduction of an alien species 
may affect the ecosystem. 

3.1o Describe how all materials in the living world are 
recycled to provide the building blocks for future 
organisms. 

Limited to describing carbon and /or oxygen cycle using 
a given diagram of the cycle. 

3.2o Explain the decaying process of dead animal and 
plant material by microorganisms.  

Carbon is returned to the atmosphere as carbon dioxide 
to be used by plants in photosynthesis. 

 

 3.2p Explain how animals and plants are adapted to live 
in different natural environments. 

Organisms should include local examples of animals 
and plants.  

3.3p Plan an experiment to investigate the choice of 
habitat by an organism. 

E.g. choice chamber with woodlice. 

3.1q Identify ways how living organisms compete with 
other organisms to survive.  

E.g. use an outdoor natural environment to show that: 
- plants compete for water, light, space to grow and 
minerals; 
- animals compete for water, food, territory and mate. 

3.2q Conduct an experiment to investigate a factor 
which may affect plant growth. 

 

 

3.3q Plan an experiment to investigate a factor which 
may affect plant growth.  

E.g. number of seeds in a space (competition); in 
different concentrations of a substance; in different 
substances; light intensity; humidity. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1r List examples of fresh water pollution. 

E.g.  use of pesticides, fuel/oil leaks from pumps. 

3.2r Explain how different forms of pollution can affect 
living things. 

E.g. effect of the release of sewage at Ras il-Hobz, use 
of pesticides, burning of fossil fuels. 

3.3r Explain how the carbon footprint can be reduced. 

E.g. change of lifestyle. 

3.1s List examples of land pollution. 

E.g. illegal dumping, overuse of pesticides and 
herbicides.  

  

3.1t List sources of pollution in sea water. 

E.g. plastics, heavy metals, release of untreated 
sewage, oil spills. 

3.2t Explain the effect of sea water pollution on marine 
life. 

E.g. the build-up of heavy metals up a food chain, the blocking 
of light by oil spills, the release of untreated sewage. 

 

3.1u Classify organisms.  

Limited to the five major groups (kingdoms): bacteria, 
protists, fungi, plants, animals. 
For animals: limited to invertebrates and vertebrates 
(fish, amphibians, reptiles, birds and mammals). 

3.2u Explain terms such as alien, endemic, endangered, 
extinct and biodiversity. 

3.3u Discuss factors which may affect the biodiversity 
in a particular habitat. 

3.1v Describe evolution as the process by which 
different kinds of living organisms developed over 
millions of years. 

 

3.2v Use evidence to support evolution. 

E.g. fossils; similarities in bone structures suggesting 
common ancestry; the formation of physical traits in 
embryos which are not continued (e.g. toes in hoofed 
animals). These suggest life has developed to meet 
different requirements called for by a changing Earth. 

3.3v Explain that as a result of natural selection, 
organisms with characteristics most suited to their 
environment are most likely to survive to breed 
successfully. 

3.1w Describe how an organism can be genetically 
engineered. 

In terms of changes in its DNA structure. 

3.2w Give advantages and disadvantages of genetic 
engineering. 

3.3w Discuss the benefits and risks of using genetic 
engineering. 

E.g.  discuss whether we should eat genetically modified 
tomatoes (or any other fruit), golden rice, compare 
genetic engineering with older forms of producing 
desired variants in organisms, such as selective 
breeding.  
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Unit 1: Life on Earth 

Subject Focus 4: Energy 

Learning Outcome 4: 
(Controlled and 

Coursework) 

Everything we do needs energy.  It can be stored in food, fuels or chemicals, in the movement of objects, when an object is raised above the 
ground, as heat, and when an object is stretched or squashed.  Energy can be transferred between the different stores.   
At the end of the programme, I can demonstrate an understanding that energy cannot be created or destroyed but can be transferred 
between stores. 
Within the context of the home, I can: 

● identify and describe different examples in which energy can be stored and transferred; 
● investigate through inquiry the transfer of energy by heating; 
● demonstrate an understanding of efficiency and the use of energy efficient light bulbs and appliances; 
● assess the social and environmental impact of the use of non-renewable and renewable sources of energy including the advantages 

of using renewable sources of energy such as solar heating and electricity. 
 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

4.1a Give examples of ways in which humans have 
learned to harness energy sources for uses that make 
their life better. 

E.g. use of energy from the sun to generate electricity 
that is used for televisions, washing machines, 
computers. 

4.2a Describe the use of energy by humans through the 
ages. 

E.g.  mastery of fire to cook and for heat; invention of 
the steam engine; generation of electricity; the use of 
renewable sources of energy. 

 

4.1b List examples of ways in which energy can be 
stored. 

E.g. food, batteries, a moving toy car, a book on a shelf, 
a hot cup of tea, a stretched spring. 

4.2b Describe how energy is stored in different 
examples in the home. 

E.g. chemical energy (food); kinetic energy (a moving 
toy car); gravitational potential energy (a book on a 
shelf); thermal energy (a hot cup of tea); elastic energy 
(a stretched spring). 

 

 

4.1c State that energy cannot be created or destroyed 
but is only transferred between states. 

4.2c Draw a simple energy transfer diagram. 

E.g. burning wood in a fireplace; heating a kettle; using 
a battery to light a torch. 

4.3c Explain everyday devices and situations, explaining 
the transfer of energy including their representation by 
Sankey diagrams. 

E.g.  a television; an electric oven; an air-conditioner; a 
smartphone. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1d Define efficiency as useful energy transfer by a 
system.  

4.2d Explain the efficiency of different light sources. 

E.g. a candle, a traditional light bulb, a halogen bulb, 
an LED and a fluorescent tube. 

4.3d Compare the efficiency of different light sources. 

E.g. a candle, a traditional light bulb, a halogen bulb, an 
LED and a fluorescent tube. 

4.1e Calculate a missing energy value in a given Sankey 
diagram of an appliance.  

4.2e Calculate the energy efficiency of an appliance 
using the equation: 
     Efficiency = useful output energy     X     100% 
                              total input energy 

E.g.  the efficiency of an electric fan, or an electric 
heater.  

4.3e Use the equation shown for MQF 2 requiring subject 
of the formula. 

 

 

4.1f Identify the useful and wasted energy transferred 
in common appliances. 

E.g. the useful heat and wasted sound energy 
transferred by a hairdryer. 

4.2f Explain how energy can be transferred in a useful 
way or dissipated into the surroundings. 

E.g. the energy transferred in a drill using friction as an 
example. 

4.3f Compare efficient with less efficient energy 
transfers. 

E.g. comparing the efficiency of CRT with LED televisions. 

4.1g Measure the quantity of electrical energy 
consumed in a week in a house. 

E.g. read the electric meter over a week. 

  

 

4.1h State that energy is used to heat or cool our 
houses. 

4.2h Describe how heat is lost from houses. 4.3h Explain features which make a Maltese 
townhouse/house of character and what makes them 
energy efficient. 

E.g. conduct research on features which make a Maltese 
townhouse/house of character efficient, such as the 
closed balcony, antiporta, double wall, high ceilings. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1i Use a thermometer to measure the temperature 
of different substances. 

E.g.  a cup of tea, boiling water, melting ice, body 
temperature, water in the bath. 

4.2i Explain that a change in temperature indicates a 
change in the quantity of thermal energy (heat) in a 
substance and that the higher the temperature, the 
more thermal energy. 

E.g.  measuring the temperature of water as it is 
heated up. 

4.3i Relate the difference in temperature between two 
bodies with the rate of heat transfer between the two. 

E.g. the larger the difference in temperature between 
two objects, the faster heat transfers between the two. 

4.1j Distinguish between thermal conductors and 
insulators. 

E.g. compare the materials that make up a pan (metal 
and plastic for the handles). 

4.2j Conduct an experiment to find out which materials 
are good and poor thermal conductors. 

E.g.  different metals. 

4.3j Plan an experiment to find out which materials are 
good and poor thermal conductors. 

E.g.  different metals. 

4.1k Classify materials as good or bad thermal 
conductors given values for their thermal conductivity 
or results/observations from experiments. 

4.2k Conduct an experiment to identify factors which 
influence the rate of cooling down of a liquid. 

E.g. thickness of insulating material 

4.3k Plan an investigation to identify factors which 
influence the rate of cooling down of a liquid. 

E.g.  the cooling of a hot cup of coffee or tea. 

4.1l Give examples of materials which are good thermal 
insulators and/or conductors. 

 4.3l Explain ways in which modern houses can be 
insulated to reduce the transfer of energy by heat. 

E.g.  insulation of walls, roofs, facade; choice of brick 
material; double glazing. 

4.1m State that most of the energy that we use comes 
from fossil fuels. 

4.2m Describe the energy in fossil fuels as energy from 
plants and algae captured from the Sun a long time 
ago. 

E.g. describe the formation of oil and whether we can 
find oil in Maltese territorial waters. 

4.3m Explain how electrical energy is provided in the 
Maltese Islands. 

Knowledge of energy transfers in power station in 
Delimara to produce electricity from fossil fuels; 
provision of electrical energy through the interconnector; 
production of energy from renewable sources and fed 
into the grid. 

4.1n List the six types of fire (A - solids; B - liquids, C - 
gases and volatile compounds, D - metals, E - electrical, 
F - fats/kitchen). 

4.2n Explain the fire triangle.  
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1o List the main ways of putting out a fire. 

Limited to the four types of fire extinguishers and the 
fire blanket. 

4.2o Choose the best way of putting out a fire. 

E.g. choice of the correct fire extinguisher or blanket. 

4.3o Justify the choice of putting out a fire in a given 
scenario. 

4.1p Identify oxygen as a reactive gas participating in 
chemical reactions for combustion, food spoilage, 
corrosion, and/or aerobic respiration. 

E.g. oxidation of wine to vinegar. 

4.2p Distinguish between complete and incomplete 
combustion of fossil fuels. 

Referring to the differences in formation of carbon 
dioxide, carbon monoxide, and soot and quantity of 
energy released. 

 

4.1q Give examples of fossil fuels in the different states 
of matter. 

  

4.1r State the production of combustion of fossil fuels. 4.2r Conduct an experiment to show the products of 
combustion of fossil fuels. 

E.g. burn a candle in a jar containing anhydrous 
copper(II) sulfate and lime water. 

4.3r Explain the difference in soot formation when 
burning different fossil fuels.  

E.g. referring to percentage carbon content, probability 
of incomplete combustion with excess fuel or lack of 
oxygen; burning a fixed mass of coal, candle, petrol, LPG. 

4.1s Identify methods for reducing emission of 
pollutants into the atmosphere.  

E.g. use of renewable sources of energy, desulfurization 
of fossil fuels.  

4.2s Describe the impact on the environment of 
burning fossil fuels. 

E.g.  - oxides of nitrogen and sulfur dioxide cause acid 
rain and problems for human health; 
         - carbon monoxide is toxic; 
         - solid particles can cause global dimming and 
problems for human health. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1t Identify examples of renewable and non-
renewable sources of energy. 

E.g. crude oil, solar, wind, nuclear, geothermal. 

4.2t Describe the advantages and disadvantages of 
different types of renewable and/or non-renewable 
sources of energy. 

E.g. non-renewable such as fossil fuels or renewable 
such as energy from the sun or wind. 

4.3t Compare the advantages and disadvantages of 
different forms of renewable and /or non-renewable 
energy. 

E.g. which are the best forms of renewable energy 
suitable for a Maltese context; compare coal, oil and gas 
in terms of availability, transportation/storage; 
efficiency and pollution. 

4.1u Identify the advantages of using solar energy in 
Maltese homes. 

4.2u Explain the advantages of using solar energy in 
Maltese homes. 

4.3u Evaluate the feasibility of installing solar 
panels/solar water heaters in your home. 

E.g. where to install the panels, area available, direction, 
availability of sunlight, average daily consumption of 
energy. 

4.1v Construct a solar cooker using instructions. 4.2v Explain the design of a solar cooker. 

Use of concave mirrors and magnifying glasses to focus 
waves; black surfaces to absorb heat radiation. 

 

4.1w Read the energy label of an appliance. 

E.g.  the labels on electric kettles, hairdryers, television. 

4.2w Explain why it is better to buy an appliance that is 
energy efficient. 

4.3w Discuss the cost-efficiency of purchasing a new 

energy-efficient appliance when a less efficient 

appliance is still in good working condition. 

The energy and pollution saved over a period of time vs 
those used to produce the product. 

4.1x Give examples of ways in which you can save 
energy in the house. 

4.2x Explain features which make a house more energy 
efficient. 

 

 

 

 

 

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 27 of 165 

 

 Unit 2: Health and Lifestyles 

Subject Focus 1: Healthy Living 

Learning Outcome 1: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of how organ systems in the human body work together to carry out 
the processes that make life possible. 
I can: 

● describe specialised cells and organs and discuss their function; 
● describe the main organ systems including the circulatory, the digestive and reproductive systems; 
● explain the development of cells into a tumour which may be cancerous. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1a State that the body is made up of cells, tissues, 
organs and organ systems. 

1.2a Identify cells, tissues, organs, and/or organ system 
from a given photograph, diagram or description. 

1.3a Explain how different types of cells are adapted to 
carry out a specific function. 

1.1b Name the main organs present in a given organ system. 

Limited to the circulatory system, the digestive system, 
excretory system, respiratory system, nervous system 
and/or the reproductive system. 

1.2b Identify the position of the major organs in the 
human body. 

E.g. brain, heart, liver, lungs, kidneys, liver, pancreas 
and reproductive organs. 

 

1.1c Name the main organ systems which the human 
body needs to work properly. 

Limited to the circulatory system, the digestive system, 
excretory system, respiratory system, nervous system 
and/or the reproductive system. 

1.2c Describe the function of the main organ systems in 
the human body. 

Limited to the circulatory system, the digestive system, 
excretory system, respiratory system, nervous system 
and/or the reproductive system. 

 

1.1d State that in order to stay alive we need to take 
care of our body and live a healthy lifestyle. 

1.2d Identify factors that enable us to maintain a healthy 
lifestyle: a healthy diet, keeping fit, and lifestyle choices. 

 

1.1e Conduct a survey to investigate lifestyle choices 
related to healthy living. 

The student is guided regarding methodology and how 
to collect, collate and present data (e.g. table, bar 
graph, pie chart). For graphical representations, the 
axes and scale should be provided. 

1.2e Plan a survey to investigate lifestyle choices 
related to healthy living. 

E.g. including writing questions, considering neutrality 
of questions, selecting sample size to make conclusions 
about the school population. This includes the graphical 
representation of numerical data. 

1.3e Critically analyse the conclusions of a survey.  

E.g. make recommendations for a specific context such as 
suggesting ways to increase physical exercise among school 
mates (is physical exercise low among peers? are there sections 
of the school which are less likely to partake in physical exercise? 
what factors might inhibit physical exercise according to 
literature? which of these factors are relevant to the school? 
what simple steps can be adopted to increase physical exercise?) 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1f State that one important factor in keeping healthy 
is eating a balanced diet. 

1.2f Discuss how our food choices influence our health 
and well-being. 

 

1.3f Discuss how our food choices affect the 
environment. 

E.g. compare a meat based diet with a plant based diet; 
compare buying local products with imported products. 

1.1g List the seven components for a balanced diet. 

Limited to carbohydrates (sugars), fibre, fats, protein, 
minerals (Ca and Fe), vitamins (C and D), water. 

1.2g Describe the dietary importance of the main 
nutrition groups of a balanced diet. 

Limited to carbohydrates (sugars), fibre, fats, protein, 
minerals (Ca and Fe), vitamins (C and D), water; the 
importance of the presence of all groups in a balanced 
diet. 

 

1.1h Name examples of foods which are good sources 
of carbohydrates (sugars), fibre, fats, protein, minerals 
(Ca and Fe), and/or vitamins (C). 

1.2h Test food samples for the presence of glucose, 
starch, protein and fat by following instructions. 

1.3h Describe how to confirm the presence of glucose, 
starch, protein and/or fat. 

Describing test and/or result. 

 1.2i Conduct, following instructions, an experiment to 
investigate the quantity of energy released by different 
foods.  

E.g. biscuits: normal, low fat, and high energy biscuits; 
nuts: peanuts, almonds, and brasil nuts. 

1.3i Compare the energy released when burning 
different foods. 

By calculating the energy released by the different 
foods per gram of food. 

 1.2j Calculate the energy released when burning a food. 

Given the required equation (Q=mc∆T).  No questions 
will be set on specific heat capacity. 

 

 1.2k Differentiate between types of fats. 

E.g. saturated, unsaturated, trans; in terms of health. 

1.3k Discuss the importance of varied sources of 
protein. 

Referring to essential amino acids and our body’s 
inability to synthesize them. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
  1.3l Compare and contrast different sources of 

nutrients. 

E.g. cow milk vs hemp milk; fish vs pork; broccoli vs 
potato; processed vs unprocessed meats; pork vs 
broccoli. 

The student is expected to do research and discuss, NOT 
remember nutritional values of different foods. 

1.1m Explain how age, gender and activity affect the 
dietary needs of humans. 

1.2m Relate malnutrition to starvation, constipation, 
coronary heart disease, obesity and/or scurvy. 

E.g. Lack of fibre and/or water as a cause of 
constipation. 

 

1.1n Name some of the problems caused by an 
unbalanced diet. 

E.g. obesity, lack of energy, tiredness, increased risk of 
heart disease, development of Type 2 diabetes. 

 1.3n Describe the health implications of diets which 
completely eliminate one of the food groups from the 
diet. 

E.g. Atkins diet, keto diet. 

1.1o Label components of a healthy diet using a word 
bank. 

E.g. label a healthy plate from a list. 

1.2o Design a balanced diet food plan using foods from 
a list. 

1.3o Analyse a given food plan to propose changes to 
make it healthier. 

1.1p Label (in a given diagram) the main regions of the 
alimentary canal and associated organs. 

I.e. mouth, teeth and salivary glands; gullet (or 
oesophagus); stomach; small intestine; pancreas; liver; 
gallbladder; large intestine and anus. 

1.2p Describe the role of enzymes in converting food 
into soluble substances that can be absorbed into the 
bloodstream. 

1.3p Describe the functions of different regions of the 
alimentary canal in relation to ingestion, digestion, 
absorption and/or egestion of food. 

Knowledge of specific enzymes is not required. 

 1.2q Conduct a neutralisation reaction. 

Use universal indicator, indicator or pH meter to show 
neutralisation.  

1.3q Explain the use of different bases to neutralise a 
stomach ache. 

E.g. different indigestion medicines and chemicals and 
their ability to neutralise acid and products of the 
reaction. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1r State the importance of water in the human body. 

E.g. digestion, removal of waste, temperature 
regulation. 

1.2r State that the kidneys require water to dissolve 
and filter waste from blood. 

 

1.1s State effects of insufficient water intake. 

E.g. dehydration, constipation. 

  

1.1t Identify water as a very good solvent. 

Including for minerals required for the human body. 

  

1.1u State what is hard water. 

Water that contains dissolved calcium or magnesium 

1.2u Conduct an experiment to distinguish between 
hard and soft water. 

Including the use of soap and evaporation to dryness. 

1.3u Plan an experiment to distinguish between hard 
and soft water. 

Including the use of soap and evaporation to dryness. 

1.1v List disadvantages and/or advantages of water 
hardness. 

E.g. disadvantages: kidney stones, furring of kettles, 
wastage of soap, blockage of pipes; advantages: source 
of calcium, taste. 

1.2v Justify the importance of having a balance of 
minerals in drinking water. 

E.g. minerals present in bottled water and their effects; 
water should not be too hard, but distilled water would 
lack important minerals required for the body. 

1.3v Compare different samples of water in terms of 
hardness. 

E.g. compare the impurities in tap water from different 
localities around Malta by treating with soap or 
evaporating to dryness. 

1.1w Label a diagram of the human tooth. 

Enamel, dentine, pulp, nerves and cement, gums. 

1.2w Describe the proper care of teeth in terms of diet 
and proper brushing. 

E.g. circular motion, avoiding over-brushing, avoiding 
acidic foods just before brushing 

 

1.1x State that enamel, eggshells, and bones are made 
up of (roughly) the same material (calcium carbonate). 

1.2x Conduct experiments showing the effects of 
toothpaste on enamel. 

E.g. experiments showing the abrasive nature of 
toothpaste, its ability to neutralise acid, and its ability 
to protect enamel from decay. 

1.3x Explain the science of toothpaste. 

E.g. the abrasive nature of toothpaste, its ability to 
neutralise acid, and its ability to protect enamel from 
decay. 

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 31 of 165 

 

Unit 2: Health and Lifestyles 

Subject Focus 2: Food Technology 

Learning Outcome 2: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of the ways in which technology can be used in agriculture, aquaculture 
and the production of food and drink. 
 
I can: 

● identify and describe technological applications in the context of agriculture and aquaculture; 
● produce substances that are useful to us such as soap; 
● demonstrate an understanding of the factors that are involved in making bread; 
● demonstrate an understanding of anaerobic fermentation; 
● assess the various measures adopted to avoid food spoilage.  

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1a State that without technology in agriculture, food 
surplus and life in cities would not be possible. 

2.2a Give examples of situations giving rise to advances 
in food technology. 

E.g. the famine  after world wars propelled advances in 
food technology and detergents as animal and plant 
sources of fats were scarce. 

 

2.1b Give examples of the use of science and 
technology in agriculture. 

E.g. use of pesticides, fertilizers, growth hormones in 
livestock, better breeds, etc. 

2.2b Describe technological applications in agriculture. 

E.g. use of pesticides to kill pests, fertilizers to grow 
plants rapidly, growth hormones to grow livestock 
rapidly, breeding to produce breeds with higher 
percentages of fats/meat, zero-grazing conditions to 
avoid loss of energy by livestock. 

2.3b Discuss the effects of technology on agriculture 
and our way of life. 

E.g. improvements in yield at the cost of ecological and 
environmental damage; animal welfare; antibiotic 
resistance; deforestation; depletion of the aquifers; loss 
of biodiversity. 

2.1c Give example of technology in aquaculture. 

E.g. selective breeding, caging of fish, antifoulants, fish 
feed. 

2.2c Explain technological applications in aquaculture. 

E.g. antifoulant chemicals are added to cages to 
prevent algae and animals; selective breeding to 
produce breeds which are more resistant to disease; fish 
food makes it cheaper to feed fish, however this is not 
possible for tuna which need live feed. 

2.3c Compare and contrast fishing and farming of tuna. 

In terms of sustainability, pollution by the fish, 
contamination by human activity, energy used, 
nutritional value.  The issue that tuna require live feed - 
15 kg of fished fish are used to fatten a tuna by 1 kg. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1d List products of animals (livestock/carcasses) as 
skin, bone, muscle and fat. 

2.2d List uses for parts of the carcass. 

E.g. muscle for meat cuts; skins for leather; bones for 
gelatin; bones, muscles, and fats for processed meats 
(including heads, digestive system and reproductive 
organs); fats to produce edible (cooking) and inedible 
(soap, candle, grease) fats. 

2.3d Explain why production of meat/fish is more taxing 
on our planet than production of other foods. 

I.e. In terms of use of land and water, effects on air 
quality, production of methane by the beef industry. 

2.1e Order steps for soap making at home using the 
cold process (fats + alkali). 

2.2e Explain individual steps, components, and/or 
precautions for home soap making using the cold 
process. 

2.3e Compare and contrast synthetic detergents with 
soap. 

Homemade soap has ‘character’; detergents do not 
form scum with hard water; detergents are made from 
petrochemicals while soaps are made from organic 
substances. 

2.1f Describe how a mixture of two immiscible liquids 
can be separated using decantation or a separating 
funnel. 

E.g. include wine from the must; iron/aluminium from 
remaining impurities following reduction of respective 
ores. 

 2.3f Describe how soap/emulsifiers work by having a 
water soluble and an oil soluble part on the same 
molecule. 

Recall of molecular formulae or structures of different 
chemicals is not expected. 

 

  2.3g Explain why substances dissolve in watery (polar) 
or oily (non-polar) solvents. 

If the molecule has parts which resemble oils, it will 
likely dissolve in oils.  If the molecular has parts which 
resemble water, it will likely dissolve in water.  Like 
dissolves like. 

2.1h Describe how mixtures of insoluble solid/liquid 
can be separated using a sieve or filter paper. 

E.g. use of filter paper in coffee machines; removing 
water from pasta 

2.2h Explain steps in a given industrial/food separation. 

E.g. why is sugar cane crushed, filtered, and the filtrate 
evaporated? explain the changes of state when making 
coffee using a moka pot given a diagram. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1i Describe how mixtures of soluble solid/solvent can 
be separated/concentrated through evaporation by 
salt pans, direct heat, or a water bath. 

E.g. use of salt pans around Malta; concentrating a fruit 
juice. 

2.2i Describe the correct separation technique to 
obtain a chemical from a given mixture. 

Limited to one separation technique per mixture. 

2.3i Describe an experiment to obtain a chemical from 
a mixture. 

The experiment must include the use of two separation 
techniques at this level. 

2.1j Describe an emulsion. 

E.g. contains a watery substance, an oily substance, and 
an emulsifier which dissolves both. 

 

 

2.2j Conduct an  experiment to compare the ability of 
different emulsifiers to make an oil dissolve in water 
and/or the ability of one emulsifier to dissolve different 
oils in water. 

2.3j Plan an experiment to compare the ability of 
different emulsifiers to make an oil dissolve in water 
and/or the ability of one emulsifier to dissolve different 
oils in water. 

E.g. the ability of soap, egg-yolks (lecithin), simple 
cellulose, mustard, flour etc. to dissolve olive oil in 
water and the stability of resulting emulsion.  The ability 
of a selected emulsifier to make sunflower oil, olive oil, 
custard oil, etc. dissolve in water. Stability of emulsion 
over time. 

2.1k Order the steps for making bread. 

I.e. mixing the ingredients, kneading, fermentation and 
baking. 

2.2k Explain how carbon dioxide for leavening can be 
obtained by using (i) yeast or (ii) baking soda (NaHCO3) 
and heat and/or acid. 

The construction of a chemical equation is not required, 
but from a given chemical equation students may 
explain whether the baking soda is being thermally 
decomposed or reacted with an acid. 

2.3k Explain what happens to the products of 
fermentation and/or yeast. 

E.g. the yeast dies with high temperatures or high 
alcohol content; water evaporates forming a gas; 
carbon dioxide and water vapour expand, raising the 
bread. 

2.1l Identify the products of anaerobic fermentation of 
sugar by yeast. 

Carbon dioxide and alcohol. 

2.2l Distinguish between aerobic and anaerobic 
respiration. 

Using yeast as an example. 

2.3l Compare and contrast the use of naturally 
occurring yeast and bacteria with the use of specifically 
bred cultures in bread making and/or wine making. 

E.g. bread: taste, speed, cost, ease, floor-space, 
hygiene. 

E.g. wine: reliability, speed and resilience to alcohol of 
commercial yeast; risks of spoilage with natural yeast; 
differences in taste with natural mixture of yeasts, etc. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1m Identify yeast as a microorganism. 2.2m Identify enzymes as catalysts. 

Alter the rate of a chemical reaction without being used 
up in the process. 

 

2.1n Identify Maltese bread as an example of 
sourdough bread (made using naturally occurring 
bacteria and yeast in wheat). 

2.2n Distinguish between white bread, brown, whole 
meal bread, and low GI bread. 

E.g. in terms of the parts of the grain used to make 
wheat. 

 

2.1o Order steps for wine making. 

I.e. check density of mixture; add fruit juice, yeast, and 
nutrient to open container; when fermentation slows 
down, transfer to container closed with airlock; check 
density of mixture. 

 

2.2o Explain the use of apparatus and/or chemicals for 
wine fermentation. 

E.g. the airlock allows carbon dioxide out but does not 
allow oxygen in which would oxidise alcohol to vinegar; 
yeast ‘eats’ the sugar to produce alcohol and carbon 
dioxide; hydrometer measures density along the 
process to indicate whether there is enough sugar at the 
start and the (approximate) level of alcohol at the end. 

 

2.1p Measure the density of a liquid using a 
hydrometer. 

  2.3p Relate the change in density of the must (wine) 
during fermentation with alcohol content. 

Clearly referring to the densities of water and alcohol 
and the (main) chemical reaction taking place in the 
must. 

  2.3q Plan an experiment to analyse how a variable 
affects the rate of fermentation. 

E.g. measuring the rate of gas production with varying 
a factor such as sugar level, pH, temperature, type of 
yeast, etc. 

2.1r Plot a single series of data using experimental 
results related to the rate of reaction on a given axis. 

2.2r Plot a single series of data using experimental 
results related to rate of reaction. 

2.3r Plot multiple series of data on the same axis using 
experimental results related to the rate of reaction. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
  2.2s Explain the shape of curves showing the rate of 

fermentation changes with time 

I.e. identify regions showing an increase in rate, a 
steady rate, or a decrease in rate by looking at the 
gradient of the curve. 

2.3s Explain the change in rate of fermentation with 
temperature in cases of bread, wine making, and 
oxidation of tea leaves. 

E.g. an understanding that temperature generally 
increases reaction rate but, in the cases of bread, wine 
making and oxidation of tea, too high temperatures will 
kill the bacteria/yeast or denature the enzymes. 

2.1t Identify spoilage of food as the result of oxidation 
or microorganisms.   

E.g.  oxidation of wine to vinegar, spoilage of bread by 
fungi. 

2.2t Conduct an experiment to investigate the 
antioxidant properties of sulfites and/or other 
substances. 

E.g. allowing a piece of apple to stand in various 
solutions.  Oxidation of the iron(II) content in apples will 
result in the brownish colouration of ripe apples. 

 

2.1u Give examples of measures to avoid food spoilage. 

E.g. addition of sulfites to wine, removal of air from 
packets, filling packets with nitrogen, salting, store in 
acids (e.g. vinegar) or high sugar solution (e.g. syrup), 
heating, freezing 

2.2u Explain measures adopted to avoid food spoilage. 

E.g. sulfites as antioxidants preventing oxidation and 
antimicrobial agents; removal of air/filling with 
nitrogen to avoid contact with oxygen; salt as a water 
absorbent not allowing bacteria to multiply; heating to 
kill microorganisms; freezing to prevent 
microorganisms from reproducing. 

 

2.1v Give examples of solutions where the solute is a 
gas. 

E.g. carbon dioxide in beer, fizzy drinks and sparkling 
wines; sulfur dioxide as an antioxidant; chlorine as a 
disinfectant; oxygen in sea water for marine life. 

2.2v Explain how pressure and temperature affect the 
solubility of a gas and/or solid. 

E.g. linked to making champagne, dissolving tea, 
increased solubility of nitrogen in a scuba diver’s blood. 

  

2.1w Recall that tea is made by drying tea leaves. 2.2w Explain how drying tea leaves is an oxidation 
process which is catalyzed by enzymes and only 
possible when cell walls break down (withering). 

Reference to the structure of a plant cell is expected. 

  



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 36 of 165 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1x State that psychoactive substances may have 
various effects (or side-effects) on the human body by 
referring to one example (selected by the student). 

E.g. caffeine, cocaine, paracetamol. 

2.2x Recall that oxidation of tea results in darker tea 
with less antioxidants (polyphenols) and less 
associated health benefits. 

 

2.1y Identify the process of pickling as a biochemical 
process. 

I.e. formation of new substances by means of 
organisms. 

  

2.1z Link the sour taste of pickled vegetables to lactic 
acid produced during pickling. 

2.2z Describe pickling as anaerobic respiration whereby 
microorganisms consume sugar to produce lactic acid. 

2.3z Explain the link between anaerobic respiration in 
pickling and in humans (cramps). 
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Unit 2: Health and Lifestyles 

Subject Focus 3: Keeping fit through sport and exercise 

Learning Outcome 3: 
(Controlled and 

Coursework) 

At the end of the programme, I can use ideas from science to explain how sport and exercise can keep me fit and healthy 
I can: 

● identify and describe some of the factors that are important during physical activity such as heart rate and breathing; 
● demonstrate an understanding of speed and velocity within the context of running; 
● identify and describe the importance of forces in sports such as basketball and Formula 1 racing; 
● investigate through inquiry how pressure changes with depth with reference to scuba diving; 
● assess the importance of physical activity and exercise for our physical and mental well-being. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

3.1a Give examples of how sports and physical exercise 
affects the human body. 

E.g. aids weight loss, strengthen muscles and bones. 

3.2a Explain some of the mental health benefits of 
physical activity. 

E.g. reduced stress and anxiety, feeling happier, 
calmness, increased self-esteem, increased social 
interaction. 

 

3.1b Describe what is meant by pulse rate. 3.2b Conduct an experiment to investigate the effect of 
exercise on pulse rate and/or breathing. 

Including calculation to measure pulse rate. 

3.3b Explain the effect of energy drinks on pulse rate. 

3.1c Recall the normal resting heart rate of an adult 
human. 

3.2c Classify a given heart rate for a given situation as 
normal or not. 

E.g. a heart rate of 120 b.p.m. after exercise is normal. 

3.3c Describe how de/oxygenated blood is pumped 
from the heart to the lungs and to the rest of the body. 

E.g. this may be achieved through a simple diagram; 
pumping of blood to lungs in order to oxygenate it, 
pumping of oxygenated blood back to the heart and the 
rest of the body. 

3.1d Describe the body features of a marathon runner, 
that enable them to run fast. 

E.g. muscles, lung capacity developed through training. 

 

3.2d Describe that the energy comes from food through 
the process of aerobic respiration. 

3.3d Describe that the process of aerobic respiration 
converts sugar (glucose) and oxygen into energy, water 
and carbon dioxide. 

E.g. this may be achieved through a simple diagram, 
word/chemical equation but chemical equation will not 
be asked for. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

3.1e Recall that asthma is a respiratory condition 
marked by attacks of spasm in (bronchi) the lungs. 

3.2e  State possible causes and effects of asthma.  

3.1f Measure time and/or distance by selecting the 
appropriate instrument. 

E.g. the distance and/or time an individual takes to run 
a track. 

3.2f Define distance, displacement, speed, velocity, 
and/or acceleration.  

Definition is to include the respective SI units.   

No reference to scalars and vectors is expected. 

3.3f Plan an experiment to investigate factors which 
affect average speed.  

E.g. slope, evenness of terrain. 

 

 

3.2g Calculate speed/velocity using the equation: 

speed (m/s) = distance (m) 
                                                       time (s) 

3.3g Use the equation shown for MQF 2 requiring 
subject of the formula. 

 3.2h Calculate average speed using the equation: 

average speed (m/s) = total distance (m) 
                                                          total time (s) 
E.g. the average speed of different runners in a class 
race. 

3.3h Use the equation shown for MQF 2 requiring 
subject of the formula. 

3.1i Identify parts of a given distance-time graph which 
indicate: 
(i) a state of rest and/or  
(ii) constant speed. 

3.2i Plot/sketch a distance-time graph. 

E.g. using information from the distance and time run 
by a runner in the Malta Marathon and/or information 
from a journey of a Formula 1 car. 

 

 3.2j Calculate acceleration using the equation: 

acceleration = change in velocity 
                                                           time 
Acceleration may be negative, indicating deceleration. 

3.3j Use the equation shown for MQF 2 requiring 
subject of the formula. 

3.1k Identify parts of a given speed-time graph which 
indicate: 
(i) a state of constant velocity and/or  
(ii) acceleration/deceleration 

3.2k Plot/sketch a speed-time graph. 

E.g. using information from the speed and time run by 
a runner in the Malta Marathon and/or a Formula 1 
race. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

3.1l Describe, through an example, how acceleration, 
mass, and force are related. 

E.g. why is it easier to accelerate a motorcycle rather 
than a car? 

3.2l Interpret the gradient of motion graphs. 

I.e. the gradient in a distance-time graph is the speed; 
the gradient in a velocity-time graph is the acceleration.  
Including calculating the value of the gradient. 

 

3.1m List features that make a vehicle faster. 

E.g. shape, spoiler, engine power, mass. 

3.2m Describe designs/features which affect the speed 
and/or acceleration of a moving body.   

3.3m Explain how features of a given vehicle make it 
faster. 

E.g. Formula 1 cars. 

3.1n Conduct an experiment to measure reaction time. 3.2n Explain why racing car drivers need to have very 
fast reaction times. 

3.3n Explain the main factors that can affect stopping 
distance (braking + thinking). 

E.g. related to the dangers of excessive speeding; mass; 
velocity; braking force; road conditions; tyre surface 
area, tyre material and condition, alcohol, tiredness, old 
age, etc.   

3.1o State that forces can be contact or non-contact. 3.2o Classify given forces as contact and non-contact.  

3.1p Identify the forces acting on an object in a given 
diagram. 

E.g. a soccer ball, a basketball, a trampoline, a Formula 
1 racing car.   
Limited to friction, tension, drag/air resistance, 
reaction, weight. 

3.2p Draw a diagram to show the forces acting on an 
object. 

E.g. when kicking the ball and when the ball is moving 
in the air towards the goal post and/or when jumping 
up and down on a trampoline. 

3.3p Determine the resultant force (magnitude and 
direction) in a given system. 

 3.2q Suggest ways to increase/reduce friction. 

E.g. explaining the difference between playing on grass, 
synthetic turf, and gravel; explaining the different kind 
of football shoes used on the different surfaces and/or 
the use of leather on tennis racket handles; tyre surface 
area and spoilers in cars.  

3.3q Plan an experiment to investigate factors affecting 
friction. 

E.g. measure the angle at which objects of different 
materials start to slide down different surfaces.   
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 3.2r Describe how new textiles can be used to reduce 
friction in sportswear and enhance athletic 
performance. 

E.g. the use of body suits in swimming and/or microfibre 
running gear. 

 

3.1s Describe the centre of gravity of a body as the 
point at which gravity appears to be acting on the body. 

3.2s Draw diagrams to illustrate how the centre of 
gravity can be changed to improve balance and 
stability. 

E.g. on a gymnast, on a runner, on someone doing 
martial arts, on a cyclist. 

3.3s Explain why the change/s suggested improve/s 
balance and stability.  
 

3.1t State the SI units of mass (kg) and weight (N). 3.2t Calculate the weight of an object using the 
equation: 

W = mg 
E.g. gym weights 

3.3t Use the equation shown for MQF 2 requiring 
subject of the formula. 

3.1u State that when a weight is lifted upwards and 
moves, energy is being transferred from the body to 
the weight and work is being done. 

3.2u Calculate the work done when lifting a weight 
using the equation: 

Work done (J) = Force (N) X distance moved in the           
direction of the force (m) 

3.3u Use the equation shown for MQF 2 requiring 
subject of the formula. 

 3.2v Define power as the rate of doing work in Watts. 3.3v Explain the difference between energy and power. 

E.g. the same energy is used to walk or run once around 
a track, but  the time taken is less when running, 
meaning the power is higher when running. 

 3.2w Define density as the mass per unit volume of an 
object in kg/m3 or g/cm3. 

 

 3.2x Conduct an experiment to find the density of a 
regular and irregular object using the equation: 

density = mass 
                                                   volume 

3.3x Plan an experiment to find the density of an object 
(regular and irregular solid, fluids). 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

3.1y Compare the density of a mix of liquids and solids. 

E.g. given that the density of water is 1000 kg/m3, what 
would be an acceptable value of the density of oil if it 
floats on water? 

3.2y Predict whether a fluid/solid will float on another 
fluid given both substances’ density. 

E.g. why doesn’t wood sink in water? why does oil float 
on water? 

3.3y Predict whether a fluid/solid will float on another 
fluid given information to work out the density of 
one/both materials. 

3.1z Name airspaces in the human body. 

I.e. sinus, intestines, lungs. 

3.2z Describe how volume of gas in a body affects 
density/buoyancy. 

E.g. airspaces in the human body (sinus, intestines but 
mostly lungs); why doesn’t a kayak or metal ship sink. 

3.3z Explain how changes in a body’s mass and/or 
volume affect its density and/or buoyancy. 

E.g. how a scuba diver uses weights and air in their vest 
(can be pumped in or out) to control density and 
buoyancy. 

3.1aa Describe heat as a flow of energy from hot 
objects to colder objects. 

3.2aa Explain how a given insulating technology 
prevents heat loss (given sufficient information about 
the technology). 

E.g.  insulating roofs with expanded polystyrene 
reduces heat losses because expanded polystyrene is an 
insulator of heat. 

 

3.3aa Compare the efficacy of different insulation 
technologies (given sufficient information about the 
technologies). 

E.g. wetsuit vs dry suit for diving: a wet suit allows water 
to enter and then traps this water.  The water in the 
wetsuit gets warm.  The dry suit does not allow water in, 
and a layer of air around the person serves as insulation, 
preventing heat loss between person and water.  The 
drysuit is non-porous, so the layer of warm air is trapped. 

  3.2ab Predict how one of volume, temperature, or 
pressure will change with a change in one of volume, 
temperature, or pressure. 

Qualitative treatment only. 

3.3ab Explain whether a chemical reaction will result in 
a decrease or increase in mass and/or pressure. 

Given a balanced chemical equation with state symbols. 

E.g. given the balanced chemical equation for the 
oxidation of iron, the student can explain why mass will 
increase and/or pressure decrease as the reaction 
proceeds. 

3.1ac Recall that atmospheric pressure is the pressure 
exerted by an air column. 

Knowledge of the normal atmospheric value is not 
expected. 

3.2ac Calculate the pressure at a given depth of fluid 
using the equation: p = ρgh. 

3.3ac Use the equation shown for MQF 2 requiring the 
subject of the formula. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

3.1 ad Identify that normal atmospheric pressure is 
measured at sea level. 

3.2 ad Calculate the total pressure at a point beneath 
sea level.  

Given the value of atmospheric pressure at sea level. 

3.3ad Explain the perils of lung over expansion injury 
with reference to the relationships between volume, 
pressure and depth. 

3.1ae Recall that pressure increases with increasing sea 
depth. 

3.2ae Explain how pressure and temperature affect the 
solubility of a gas and/or solid. 

I.e. linked to nitrogen decompression sickness and 
scuba diving; making carbonated drinks (e.g. 
carbonated wine). 

3.3ae Explain use of air with different composition of 
oxygen for different uses. 

E.g. mountaineers can use high percentage of oxygen 
because pressure up mountains is low; scuba divers 
generally do not use too high percentage of oxygen 
because of higher pressure under water (oxygen causes 
convulsions). 

 3.2af Conduct an experiment, following instructions, to 
show how fluid pressure varies with density or depth. 

3.3af Plan an experiment to investigate how fluid 
pressure changes with each of density and depth. 

3.1ag List examples of situations where an ultrasound 
can be used. 

3.2ag Explain how an ultrasound/sonar works in terms 
of reflection of waves. 
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Unit 2: Health and Lifestyles 

Subject Focus 4: Fighting of disease 

Learning Outcome 4: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of how the body fights disease. 
 
I can: 

● identify a number of infectious diseases caused by viruses and bacteria; 
● describe ways in which I can fight infectious diseases, for example by using antibiotics; 
● assess the impact of smoking, drinking and other substance abuse on my health; 
● investigate through inquiry the effects of cancer and cancer treatment. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1a State that infectious diseases in both animals and 
plants can either be viral, bacterial, or fungal. 

 4.3a Explain that the transmission of diseases can 
happen either through direct contact (e.g. through 
blood and body fluids) or indirectly (e.g. contaminated 
surfaces and food, from animals or air). 

4.1b Name some infections caused by viruses and/or 
bacteria. 

E.g. viruses: flu, AIDS, mumps, measles, chicken pox; 
bacteria: sore throat, food poisoning, meningitis. 

  

4.1c Name some common symptoms of disease. 

E.g. temperature, headache, rashes. 

  

4.1d Recall that a symptom is not necessarily caused by 
a pathogen. 

E.g. headache may be caused by tiredness, lack of fresh 
air, stress. 

  

4.1e List ways in which pathogens can be spread. 

E.g. air, direct contact, animals, food, water. 

4.2e Explain how pathogens can be spread through air, 
direct contact, animals, food and water. 

4.3e Explain various ways in which one can prevent the 
spread of disease. 

E.g. covering your mouth, washing hands, cooking food 
properly, using disinfectants.  
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1f State that the body can defend itself against 
bacteria and viruses. 

4.2f Explain how the body protects itself against 
bacteria and viruses. 

E.g. production of white blood cells, ingestion of 
pathogens, producing antibodies. 

 

4.1g List examples of vaccines. 4.2g Explain how a vaccine works. 4.3g Discuss the benefits of vaccination. 

E.g. discuss effects on the individual and wider society; 
travelling abroad; vaccinating pets.  One may refer to 
the rise and perils of the anti-vaccine movement/s. 

4.1h State that antibiotics (such as penicillin) can be 
used to cure diseases caused by bacteria but cannot be 
used to kill viruses. 

4.2h Describe an experiment investigating the effect of 
antibiotics on the growth of bacteria. 

4.3h Discuss implications of the over-use of antibiotics. 

E.g. the development of super-bugs, that is (a) 
antibiotics destroy bacteria that are not resistant; (b) 
resistant microbes survive and reproduce; and (c) 
population of resistant bacteria increases. 

4.1i Name an example of a drug and its source. 

E.g. penicillin derived from fungi; paracetamol made 
synthetically from crude oil. 

4.2i Describe what is meant by an effective drug. 

E.g. to include the main stages in testing new drugs. 

4.3i Evaluate the implications of animal-testing 
experimental drugs. 

E.g. ethical implications; would you use a drug which 
was not tested on animals? alternatives to animal 
testing. 

4.1j Identify examples of recreational drugs and their 
harmful effects. 

E.g. ecstasy, cannabis, cocaine, heroin, alcohol, 
caffeine. 

4.2j Explain the implications of using both medicinal 
and recreational drugs might have in the long term. 

E.g. addiction, dependency, withdrawal symptoms, 
change in behaviour and personality. 

 

4.1k List some health problems which can be caused by 
smoking. 

E.g. lung cancer, breathing problems, chronic 
bronchitis, heart disease. 

4.2k Explain some health problems which can be 
caused by smoking. 

Limited to lung cancer, breathing problems, chronic 
bronchitis, heart disease. 

E.g. chronic bronchitis as cilia is unable to filter air and 
mucus and dirt go into the lungs. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1l List some health problems which can be caused by 
alcohol. 

4.2l Explain some health problems that can be caused 
by excessive drinking of alcohol. 

 

 

4.1m List some general symptoms of cancer. 

E.g. bleeding, lumps, weight loss, unusual fatigue, 
changes in skin, unusual pain. 

4.2m Describe cancer as a condition which occurs when 
cells divide too quickly and cannot carry out their 
normal job in a tissue. 

 

4.1n State that radiation treatment can be used to treat 
malignant tumours. 

4.2n Describe how radiotherapy can be used to destroy 
cancer cells whilst keeping any damage to healthy cells 
at a minimum. 

4.3n Explain the use of radiotherapy in palliative care. 

4.1o Conduct a survey to investigate substance abuse 
by following instructions. 

The student is guided regarding methodology and how 
to collect, collate and present data. For graphical 
representations the axes and scale should be provided. 

4.2o Plan a survey to investigate substance abuse. 

E.g. the incidence of tobacco, alcohol, and caffeine 
abuse amongst school students; reasons to engage in 
substance abuse. This includes the graphical 
representation of numerical data. 

 

4.3o Critically analyse the conclusions of a survey.  

E.g. make recommendations for a specific context such 
as suggesting ways of reducing substance abuse 
amongst school students; compare the causes provided 
by participants with other studies/literature, the steps 
taken to reduce substance abuse and which of these are 
relevant to the context.  
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Unit 3: Science in Modern Living 

Subject Focus 1: Electricity in the home 

Learning Outcome 1: 
 

(Controlled and 
Coursework) 

At the end of the programme, I can show an understanding of how electricity and electromagnetism are used in our homes. 
 
I can: 

● relate current, voltage and resistance in simple circuits; 
● explain the function of various features found in home circuits;  
● relate electricity to electromagnetism as applied in a variety of  uses. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1a Make a list of items in the home that run on 
electricity. 

1.2a Describe examples of technologies that were made 
obsolete/much less common by electrical technologies. 

E.g. technologies for cooking, from use of fire (kenur), gas, 
to electricity; the candle, kerosene lamp, and light bulb; 
ironing clothes without electricity. 

 

1.1b Identify the ammeter as the instrument to 
measure current. 

1.2b Define electric current, I, as a flow of electric charge 
carriers past a point, measured in Amps, A. 

 

1.1c Identify the voltmeter as the instrument to 
measure voltage. 

1.2c Define that electric current is the effect of a potential 
difference p.d. (voltage, V) between two points, measured 
in Volts, V. 

 

 1.2d Define electrical resistance, R, as an opposition to the 
flow of charge or current and is measured in Ohms. 

 

 1.2e Conduct an experiment to investigate the 
relationship between current and voltage across a 
conductor provided the temperature remains constant. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
 1.3f Conduct an experiment to investigate the 

characteristics of a conductor. 

Limited to length and cross-sectional area.  

1.3f Plan an experiment to investigate the 
characteristics of a conductor. 

E.g. set up a circuit with a battery and leave a gap. 
Connect conductors of various lengths and cross-
sectional area and measure current across the 
conductor. 

1.1g Identify the correct wiring of ammeters and/or 
voltmeters in a circuit. 

1.2g Use a pre-set multimeter to read current, voltage, 
and/or resistance. 

E.g. the sensitivity of the meter is pre-set, and candidate 
connects it across/in series. 

1.3g Use a multimeter to read current, voltage, 
and/or resistance. 

Including connecting it across to measure voltage and 
resistance but in series to measure current; sensitivity 
of the meter; correct position of leads. 

1.1h Draw the standard electronic symbols of: a wire, 
a cell, a battery, an a.c. supply, a d.c. supply, a switch, 
a fixed resistor, a variable resistor, a fuse, earthing, a 
voltmeter, an ammeter and/or a lamp/bulb. 

1.2h Assemble a circuit that consists of components 
mentioned in MQF 1 according to a given a circuit diagram. 

E.g. a torch, a lampshade, a toaster. 

1.3h Design circuits that consist of components 
mentioned in MQF 1 including how to measure 
current and/or voltage through/across indicated 
components. 

1.1i Identify components which are in series or in 
parallel in a given circuit diagram. 

1.2i Assemble circuits which include components which 
are in series and/or in parallel. 

1.3i Explain the use of series and/or parallel circuits in 
home appliances. 

E.g. resistances in parallel in a toaster; components 
(pressure/flow switch and motor) in series in a well-
water pump. 

1.1j Identify the position of a switch to control 
different bulbs in a series circuit. 

 

1.2j Identify the position of a switch to control different 
bulbs in a parallel circuit. 

E.g. in the lighting circuit in the house. 

1.3j Explain how two-way switches work in the house. 

E.g. student can explain by using a diagram. 

1.1k Distinguish between electric conductors and 
insulators in terms of conductivity of electricity. 

E.g. copper, aluminium, iron, rubber, wood, glass, 
polyethene, polystyrene. 

1.2k Assemble a circuit that can be used to distinguish 
between electrical conductors and insulators. 

 

1.3k Discuss electrical conductors and insulators in 
terms of conductivity of electricity with respect to 
safety. 

E.g. use of safety shoes, wooden ladders, gloves, 
insulated tools (testers, pliers, cutters). 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1l Mention sources of a.c. and d.c. 

E.g. Power station; battery. 

1.2l Distinguish between the properties of direct and 
alternating current. 

E.g. a.c. fluctuates repeatedly from + to -, from high 
current/low voltage to low current/high voltage whereas 
d.c. relates to steady current/voltage from batteries and 
flows in one direction only. 

1.3l Explain how electrical energy is transmitted to 
the end user through the National Grid. 

- stepping up and stepping down of voltage; 
- high voltage cables; 
- low heat dissipation; 
- purpose of substations; 
- supply of electricity through overhead/underground 
cables. 
Knowledge of how a transformer works  not expected. 

1.1m Describe how to construct a simple battery. 

By inserting two pieces of metals in an electrolyte 
(which could be a lemon or other fruit/vegetable) and 
an LED between them. 

1.2m Conduct an experiment to investigate factors 
affecting the strength of the battery. 

1.3m Plan an experiment to investigate factors 
affecting the strength of the battery. 

E.g. acid pH, using different fruits/vegetables, 
changing one of the metals. 

1.1n State that the electrochemical cell converts 
chemical energy to electrical energy. 

   

1.1o Identify the live, neutral and earth wires given 
the colour of their insulation. 

1.2o Explain the function of the live, neutral and/or earth 
wires in domestic mains electricity. 

 

1.1p Identify the live, neutral and earth wires given 
their position in a standard three pin plug. 

 

1.2p Describe why fuses and switches are always linked to 
the live wire. 

1.3p Explain why touching the live wire can be 
dangerous. 

E.g. touching a live wire will cause a large p.d. and a 
flow of current through one’s body will cause an 
electric shock; a connection between live and earth 
causes a large flow of current which may cause fire.  

1.1q Distinguish between correctly and incorrectly 
wired three pin plugs. 

E.g.  including the proper wiring, use of cord grips, 
correct stripping of wires, and tightening of screws. 

1.2q Describe how to correctly and safely set a three-pin 
plug. 

E.g.  including the proper wiring, use of cord grips, correct 
stripping of wires, and tightening of screws. 

1.3q Explain why wrongly set three-pin plugs are 
unsafe. 

E.g. an explanation of each of proper wiring, use of cord 
grips, correct stripping of wires, and tightening of screws. 

1.1r State that earthing is the link to ground enabling 
dissipation of charge. 

1.2r Explain why double insulated appliances need a two-
pin plug.  
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1s Match typical power ratings of common 
domestic appliances. 

E.g. 1000 W is more likely to be the power of a kettle, 
vacuum cleaner; 2000 W is likely to be an electric 
heater; 6 W is typical of an LED light. 

1.2s Describe Power, P as the quantity of electrical energy, 
E transferred per unit time, t and is measured in Watts, W. 

 

 

 1.2t Calculate power using the equation:  

Power = Energy 
                                                        Time 

 Including for values of energy in kWh. 

1.3t Use the equation shown for MQF 2 requiring 
subject of the formula. 

1.1u State that energy efficiency refers to minimal 
use of energy possible to provide services or 
products. 

1.2u Explain briefly how appliances are classified 
according to the Energy Efficiency Labelling Scheme 
(EELS). 

 

1.1v Identify the values given in an appliance energy 
label. 

Limited to power, current, voltage, resistance. 

 

1.2v Calculate an electricity bill. 

Given information related to consumption and rates 
charged by the Electricity Company. 

1.3v Explain various energy saving strategies in 
response to different conditions.  

E.g. orientation, size of windows; skylights; energy 
saving appliances; daylight saving time; solar water 
heaters. 

1.1w Identify the consumer unit (or DB - distribution 
board) as a component of the electrical power system 
which contains main switches and circuit breakers.  

1.2w Describe the importance of the circuit breaker in an 
electrical power system. 

1.3w Explain the function of an MCB and an RCCB in 
a consumer unit. 

Technical specifications are not expected. 

MCB - miniature circuit breaker - when the current in 
the coil surpasses a threshold value, the induced 
magnetic field is strong enough to pull the switch and 
break the circuit. 

RCCB: Residual current circuit breaker - will 
automatically break the circuit if the current flowing 
out is much different in value than the current flowing 
into the system. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1x List the wires that go into the consumer unit.  

E.g. live and neutral wires. 

1.2x Describe how an electrical system consists of various 
circuits wired in parallel starting from the CU. 

1.3x Evaluate the characteristics of ring and radial 
power circuits.  

1.1y Describe how a fuse works. 1.2y Calculate the current to identify the appropriate fuse 
rating for different appliances using the equation: 

Current = Power 
                                                      Voltage 

1.3y Use the equation shown for MQF 2 requiring 
subject of the formula. 

1.1z Identify dangerous practices in the use of mains 
electricity. 

1.2z List safety measures taken in use of electricity round 
the house. 

1.3z Explain dangerous practices in the use of mains 
electricity. 

1.1aa Demonstrate the 3D nature of a magnetic field 
using some iron filings and a permanent magnet. 

1.2aa Describe a magnetic field as a 3D space around a 
magnet where another magnet or magnetic material 
experiences a force. 

Can include a diagram. 

1.3aa Draw the magnetic field patterns of two bar 
magnets in attraction and/or in repulsion. 

1.1ab Distinguish between magnetic and non-
magnetic materials using a bar magnet. 

1.2ab Describe some uses of permanent magnets. 

E.g. tight fitting of refrigerator doors. 

 

1.1ac State that permanent magnets are made of 
steel while temporary magnets are made of soft iron. 

1.2ac Describe how the two poles of a magnet can be 
identified using a plotting compass. 

1.3ac Explain how the alignment of dipoles leads to 
the formation of poles of a magnet. 

1.1ad State that a plotting compass has a floating 
magnet. 

1.2ad Explain how a plotting compass behaves in the 
Earth's magnetic field. 

1.3ad Differentiate between the geographical north 
pole and the magnetic north pole of Earth. 

1.1ae Create a magnet using the stroking method. or 
the direct current electrical method.  

1.2ae Describe how to create a permanent magnet using 
the stroking method or the direct current electrical 
method.  

1.3ae Explain why permanent magnets are created by 
the stroking method. and direct current electrical 
method. 

1.1af Identify practices that cause a demagnetizing 
effect.  

E.g. leaving credit card in sun in summer, banging 
fridge door, hammering, heating, alternating current. 

 

 

1.3af Explain why the practices identified in MQF 1 
cause a demagnetizing effect. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
1.1ag Demonstrate that like poles repel and unlike 
poles attract. 

1.2ag Deduce the magnetic pole of a magnet from the 
behaviour observed when near another known magnetic 
pole (bar magnet or compass). 

1.3ag Explain why magnetic repulsion is the only way 
to identify an unknown type of magnetic pole. 

1.1ah Describe how to produce an electromagnet 
using simple equipment. 

E.g. a length of wire wound round a wire and 
connected to a dc supply. 

1.2ah Describe how an electromagnet can be made 
stronger.  

E.g. number of turns; quantity of current flowing; thickness 
of wire; inserting an iron core. 

1.3ah Plan an experiment to investigate the factors 
which affect the strength of an electromagnet. 

1.1ai List common applications where 
electromagnets are used around the house.  

E.g. in an electric bell and circuit breaker, 
loudspeaker. 

1.2ai Draw a simple labelled diagram of the circuit used for 
the applications mentioned in MQF 1. 

1.3ai Explain applications of electromagnetism. 

E.g.  an electric bell and circuit breaker. 
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Unit 3:  Science in Modern Living 

Subject Focus 2: Using the Earth’s resources  

Learning Outcome 2: 
(Controlled and 

Coursework) 

At the end of the programme, I can show an understanding of different types of resources available on Earth. 
I can: 
● discuss ways of obtaining and using different resources, such as water, different metals, fossil fuels, plastics, and limestone; 
● appreciate the finite nature of different resources; 
● discuss the environmental impact when producing and using various resources; 
● discuss the societal impact of resources, such as their effect on culture and cause of conflict. 

 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

2.1a Classify substances as elements and compounds. 

E.g. known substances such as gases in air or by using a 
periodic table. 

2.2a Explain the difference between elements and 
compounds. 

E.g. elements are ‘pure’ substances made of one type of 
atom; compounds are made of different elements 
chemically combined together. 

 

2.1b Identify elements present in a compound given its 
name or formula. 

E.g. water as a compound made of the elements 
hydrogen and oxygen. 

2.2b Match formulae of simple compounds with their 
correct name or vice versa. 

Given a periodic table.  Including sulfates, hydroxides, 
and carbonates. 

2.3b Interpret the results of the electrolysis of simple 
compounds (made up of two elements). 

E.g. Including that elements join in a fixed ratio to form 
a compound. 

2.1c Recall that acids corrode most metals. 2.2c Conduct an experiment to investigate how 
different metals (e.g. magnesium, zinc, and copper) 
react with dilute non-oxidising acids. 

Includes identifying the gas produced as hydrogen and that a 
salt remains in solution after excess metal is filtered. 

2.3c Compare and contrast the physical properties of 
materials used in building and relate them to their use. 

Through given information, research and/or experiment 

E.g. density, malleable vs brittle, heat and electrical 
conductivity of limestone, concrete, wood, steel, copper 
and aluminium. Qualitative treatment only for 
malleability, brittleness, thermal conductivity. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1d Give the name of the gas produced when an acid 
is added to a metal. (i.e. hydrogen). 

2.2d Identify hydrogen from its test or properties. 

By burning it, given the result of such experiment or its 
reaction with oxygen, or given its properties. 

This includes being able to state the test for hydrogen 
and expected result. 

2.3d Predict with an explanation whether a metal will 
react with a dilute non oxidising acid. 

Given a reactivity series which includes the position of 
the metal, common metals such as magnesium, zinc 
and copper, and hydrogen. E.g. Copper does not react 
with hydrochloric acid because it lies below hydrogen in 
the reactivity series. 

 2.2e Prepare hydrogen by the addition of acid to a 
metal by following a written procedure. 

The preparation must include means of collecting the 
gas. 

2.3e Prepare hydrogen by the addition of acid to a 
metal by selecting and assembling appropriate 
apparatus.  

The procedure must include means of collecting and 
testing for the gas. 

2.1f List some unreactive metals, which are found free 
in nature. 

E.g. gold, silver, platinum 

 

 

2.3f Plan an experiment to compare the effect of 
concentrated acids (sulfuric, nitric, and hydrochloric) on 
copper. 

Sulfuric and nitric acids, being oxidising acids, react with 
copper, while hydrochloric acid does not.  Different 
substances released when sulfuric and nitric acids react 
with copper. 

2.1g List some reactive metals, which may only be 
obtained by electrolysis. 

E.g. sodium, calcium, magnesium, aluminium. 

2.2g Explain why certain metals may only be obtained 
from their ores by electricity. 

I.e. Very reactive metals tend to form very stable 
compounds which can only be separated with 
electricity. 

2.3g Differentiate between the electrolytic cell and the 
electrochemical cell. 

E.g. the electrolytic cell drives a chemical reaction which 
is not spontaneous using electricity, changing from 
electrical energy to chemical energy; the 
electrochemical cell (battery) uses a chemical reaction 
to generate an electric current. 

2.1h Label a diagram from an electrolysis experiment 
using words from a list/word bank. 

2.2h Set up the apparatus required for an electrolysis 
experiment, following instructions. 

E.g. copper plating of a safety pin. 

2.3h Set up the apparatus required for an electrolysis 
experiment by selecting and assembling correct 
apparatus. 

E.g. copper plating of a safety pin. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1i List some metals which are obtained from their 
ores by roasting/smelting. 

E.g. iron, cobalt, lead, copper. 

 2.3i Explain whether a given reaction is an oxidation or 
a reduction reaction. 

Limited to situations involving loss/gain of 
oxygen/hydrogen.  Chemical equations, if needed, must 
be provided. However, situations can be described in 
words. 

E.g. why smelting/roasting is a reduction reaction. 

2.1j State uses of different metals. 

E.g. copper, gold, silver, iron, aluminium, lead, cobalt. 

2.2j Distinguish between metals and alloys.  

Exemplified by iron and steel. 

 

  2.3k Identify metals as precious resources and a 
potential source of conflict. 

E.g. cobalt used in smartphones from the Democratic 
Republic of the Congo. 

2.1l State that rusting is the corrosion/oxidation of iron. 2.2l Explain corrosion as the oxidation of metals to 
more stable compounds. 

Limited to gain of oxygen. Can explain through a 
provided chemical equation. 

2.3l Compare uses of iron and aluminium by referring 
to their stability and corrosion. 

E.g. aluminium windows last longer because aluminium 
oxide forms a protective layer which protects aluminium 
from further oxidation; aluminium is not strong enough 
to be used for beams, therefore iron is used but beams 
are susceptible for rusting; if used for diving tanks, iron 
is harder but heavier and susceptible to corrosion, 
aluminium is more expensive, lighter and more resistant 
to corrosion. 

2.1m State the conditions required for rusting. 

 

2.2m Conduct an experiment to investigate the 
conditions required for iron to rust. 

Includes the effect of salt or dilute acids as a catalyst. 

2.3m Explain how the results of this experiment show 
the conditions required for rusting. 

E.g. student is to identify the conditions present in each 
test tube and why these conditions are present and 
hence which conditions are essential for rusting. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1n Describe methods that prevent rusting. 2.2n Evaluate the effectiveness of the various rust 

prevention techniques in different situations. 

E.g. for the moving parts of an engine. 

2.3n Plan an experiment to investigate methods of 
preventing rusting. 

2.1o State disadvantages of corrosion/rusting. 2.2o Explain the term catalysis/catalyst. 

E.g. Referring to salt as a catalyst for rusting. 

2.3o Explain why different metals are extracted 
differently by referring to their different reactivity and 
stability of their compounds. 

Given a reactivity series. 

2.1p State uses of limestone. 2.2p Describe the use of limestone in industry. 

Including the manufacture of quicklime and slaked lime. 

 

2.1q Give advantages and disadvantages of the use of 
limestone in Malta. 

 2.3q Discuss the economic, cultural and environmental 
impact of open quarrying of stone. 

2.1r Recall that a chemical reaction can be made faster 
by increasing the temperature, using a catalyst, and/or 
the concentration of reactants (as influenced/shown by 
pH, particle size, or partial pressure). 

2.2r Sketch the rate of reaction for a chemical reaction 
(concentration of chemical species with time). 

Exemplified by volume of gas (product) or mass of 
reaction mixture against time. 

2.3r Plan an experiment to investigate how pH, particle 
size, and/or temperature affect the rate of a chemical 
reaction. 

Exemplified by the action of a dilute acid on a carbonate 
or on a metal.  The experiment must include a plot 
showing the changing rate of reaction. 

2.1s Recall that a chemical reaction starts with high 
speed but slows down as concentration of reactants 
decreases. 

2.2s Explain the shape of curves showing how the 
concentration of a chemical species changes with time 
in a chemical reaction. 

2.3s Explain that some chemical reactions do not go to 
completion, but the reactants and products exist in a 
system of dynamic equilibrium. 

2.1t Identify crude oil as a finite source of energy. 2.2t Explain how the use of fossil fuels generates 
pollution. 

Including, generation of CO2 on complete combustion, 
production of CO on incomplete combustion, generation 
of SO2 due to sulfur presence in most crude oil 
derivatives, generation of NOx due to high temperatures 
causing nitrogen in air to react with oxygen. 

2.3t Explain measures to reduce emissions of pollutant 
gases. 

I.e. carbon monoxide and NOx are oxidized to non-toxic 
carbon dioxide and nitrogen through catalytic 
converters, sulfur dioxide is absorbed in filters of calcium 
oxide to produce gypsum, desulfurization of fuels. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
2.1u Identify crude oil as a mixture of hydrocarbons 
(mainly alkanes) with impurities (e.g. sulfur). 

2.2u Explain why fuels are desulfurized.  

2.1v Identify hydrocarbons in a given chemical 
equation. 

2.2v Describe, giving examples, organic compounds as 
compounds of carbon. 

2.3v Explain how carbon’s ability to catenate (form 
chains) gives it a very wide chemistry (organic 
chemistry). 

2.1w List substances derived from crude oil. 

E.g. lubricants, fuel (petrol, diesel, kerosene), asphalt, 
plastics (polyester, nylon, pvc, ldpe, hdpe, polystyrene), 
synthetic detergents, medicines, insecticides, solvents. 

2.2w Describe how crude oil is separated through 
fractional distillation. 

Recall of boiling points of different factions are not 
required. 

2.3w Explain how chain length affects the boiling point 
of alkanes. 

 

 2.2x Associate the molecular formula of a molecule 
with its correct structure/structural formula. 
 

 

2.1y State that polymers (plastics) are synthetic 
petrochemicals. 

2.2y Give advantages of plastics over traditional, 
natural materials. 

2.3y Describe polymerization as a chemical reaction 
resulting in the joining of monomer molecules to form 
a polymer. 

Student may be asked to draw or interpret a diagram. 

 2.2z Describe some effects of plastic pollution on 
aquatic life. 

E.g. what causes the injury of sea turtles which are 
treated at the Malta Aquaculture Research Centre (San 
Lucjan) or Xrobb L-Ghagin Nature Park? 

2.3z Discuss the effects of plastic overuse on the 
environment. 

Including knowledge of microplastics, bioaccumulation, 
and ocean garbage patches. 

2.1aa Identify alternatives to single use plastics. 

E.g. paper straws instead of plastic straws; avoid 
products with excessive packaging. 

2.2aa Describe the best course of action when 
considering the non-renewable nature of many 
resources.  

Reduce, reuse, recycle. 

2.3aa Compare and contrast the physical properties of 
some plastics relate them to their use. 

Through given information, research and/or 
experiment. 

E.g. density, malleable vs brittle, thermal conductivity, 
electrical conductivity, solubility in water and in organic 
solvents (e.g. thinner, acetone) for common plastics 
such as ldpe, hdpe, polystyrene. 
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Unit 3: Science in Modern Living 

Subject Focus 3: Behaviour and Communication 

Learning Outcome 3: 
 

(Controlled and 
Coursework) 

At the end of the programme, I can show an awareness of the basic principles of animal and human behaviour and communication.  
 
I can:  

● identify and describe ways in which human beings have learned how to communicate through language, music and art; 
● investigate through inquiry the properties of sound and making music to communicate emotions and feelings; 
● assess the impact of the development of technology such as the radio, telephones and satellites on human communication and life 

in modern society. 
  

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1a List examples of ways in which animals 
communicate with each other. 

E.g. through sounds, signals and chemicals 
(pheromones). 

3.2a Describe examples of how animals use signals, 
sounds and chemicals to attract a mate. 

E.g. courting behaviour in peacocks and/or humans. 

E.g. use of sound that signals predators, use of sound to 
communicate with each other such as whales. 

 

3.1b State that communication and social skills allow 
animals/humans to live together in communities and 
ensure the survival of their species. 

3.2b Describe instinctive behaviour as an automatic 
reflex response which is inherited. 

E.g. fight or flight reaction in animals. 

 

3.3b Discuss the importance of instinctive behaviour in 
the survival of animal species. 

E.g. Birds know how to build a nest; dolphins how to 
jump out of water; babies know how to suck to get milk. 

3.1c State that animals inherit certain behaviours from 
their parents (instinctive behaviour). 

E.g. knee-jerk reaction, suckling, sea turtle hatchlings 
digging themselves out of the sand. 

3.2c Conduct an experiment, following instructions to 
show how the behaviour of woodlice enables them to 
find damp places in which to live. 

 

3.1d State that animals can learn from experience. 

E.g. your dog learns that it is feeding time when you 
open the cupboard where you keep its food. 

3.2d Explain that behaviours can be changed through 
experience and that this is known as conditioning. 

E.g. classical conditioning using Pavlov’s experiments 
with dogs as an example. 

3.3d Explain the ability of animals to learn through trial-
and-error as another type of conditioning. 

E.g. Skinner’s experiments with birds and rats to show 
learning through positive and negative punishment. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
 3.2e Conduct a simple experiment to show that 

humans remember things more when they associate 
them with their experiences. 

E.g. get students to memorise non-sense syllables and 
meaningful syllables and measure how long it takes to 
forget them. 

3.3e Describe that learning depends on the social 
context in which it takes place. 

3.1f State that the brain is a living system where 
thoughts, emotions and imagination interact with 
other systems such as health, well-being and 
socialisation. 

 

3.2f Differentiate between short-term and long-term 
memory. 

E.g. through simple experiments with memory games - 
how repetition allows information to become stored in 
the long-term memory from the short-term memory. 

3.3f Explain how the brain learns. 

Limited to the cerebrum as the thinking part of the 
brain, the cerebellum as control of movement, and the 
brain stem that connects to spinal cord and neurons 
that transmit messages. 

3.1g List various ways developed by humans to 
communicate. 

E.g. fire/light; spoken interaction, music, written 
interaction, through language, writing and numbers. 

3.2g Explain why humans have developed complex 
ways of communicating with one another. 

E.g. survival; reproduction; complex thinking; social 
interaction; large complex societies 

 

 3.2h Explain that human beings have evolved the ability 
to use sound to communicate feelings and emotion. 

E.g. As human cognition evolved, humans could use 
sounds to communicate more complex things such as 
feelings and emotions. 

 

3.1i State that sounds come from vibrating objects. 

E.g. can demonstrate by placing rice on a speaker; 
striking tuning forks. 

3.2i Describe how sound reaches the ear and is 
interpreted by the brain. 

E.g. movement of sound from a drum until it reaches the ear through 
vibration of air particles in the air and the eardrum; conversion of 
sound to electrical signal by ear, which signal is sent to the brain. 

 

3.1j Give examples of longitudinal and/or transverse 
waves. 

 3.3j Compare and contrast longitudinal waves and 
transverse waves. 

E.g. by describing the movement of the particles in 
relation to the direction of transfer of energy. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1k Outline how an instrument produces sound. 

E.g. String: build a sound boxes (guitars) with a number 
of strings of different thickness or tension. 

Pipes: fill water bottles with different levels of water to 
make different sounds. 

3.2k Explain differences in sound volume and pitch. 

E.g. with reference to the wave’s amplitude and 
frequency. 

Compare the sounds the bottles make with different 
levels of water. 

3.3k Plan an experiment to investigate features of an 
instrument which affect the note produced. 

E.g. use different number of strings, using different 
lengths of string, using string of different thickness. 

Determination of whether a pitch increases can be done 
qualitatively or using a mobile application.  Precise 
measurement of frequency is not required. 

  3.3l Explain why different instruments produce 
different sounds. 

E.g. different materials make different sounds; part of 
the instrument which vibrates: air (brass); reed 
(woodwind); skin (percussions); string (string). 

3.1m Recall that sound waves need a medium (solid, 
liquid, gas) to travel. 

E.g. the music from the singer, the instruments being 
played at a concert need to travel through air. 

3.2m Explain a simple experiment (such as the bell jar 
experiment) to show that sound does not travel 
through a vacuum. 

3.3m Explain how astronauts can communicate with 
each other and with people on Earth when they are in 
Space. 

Sound does not travel through a vacuum but 
electromagnetic waves do. 

3.1n Compare and contrast the speed of sound with the 
speed of light. 

E.g. why do we see fireworks before we hear them? 

3.2n Calculate the speed of sound in air using the 
equation:         average speed = distance/time. 

 

 

3.1o Outline how a string telephone works. 3.2o Conduct an experiment following instructions to 
estimate the speed of sound in air and/or the distance 
the sound travels. 

E.g. echo experiment or use of data loggers to estimate 
speed; dropping an object from a height and use speed 
of sound to estimate that height.  

 

 3.2p Describe how landline telephones work by 
converting sound into electrical energy which is 
converted back to sound. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
3.1q List examples of everyday technologies that use 
radio waves to enable people to communicate. 

E.g. radios, television, cell phones, satellites, and/or 
GPS receivers. 

3.2q Describe how a simple radio transmitter works. 

E.g. using a simple radio transmitter made from a 
battery and a coin. 

 

3.1r State that cell phones do not transmit sound 
waves, but transmit information through radio waves. 

3.2r Explain the difference between the way in which 
landline phones (transmission of electricity through 
wires) and mobile phones (transmission of radio waves 
through air) work. 

3.3r Discuss the use of radio waves and their impact on 
the way in which human beings communicate with 
each other. 

E.g. the cell phone with reference to satellites. 

3.1s Identify satellites as a means of communication 
technology that helps to improve communication 
around the world. 

3.2s Explain how communication satellites can help to 
transfer information through radio, television, cellular 
phones, computers in seconds. 

 

3.1t Identify colour as a form of communication in 
nature. 

E.g. colour of fruit, flowers, etc to attract other species. 

3.2t Conduct an experiment to investigate how colour 
affects our choices. 

E.g. to investigate whether changing colour can change 
the appeal of a picture of a fruit/car (is a red apple more 
appealing than a brown apple?); repeating with many 
individuals to discuss subjectivity of colours. 

3.3t Discuss how colour affects our thinking. 

E.g. bright colours are associated with fruit and food 
while brown is associated with decaying matter and 
faeces - does this affect our likes for colours?  
Experience: a red tomato, a red apple are ‘good’, but a 
red banana? 

 3.2u Explain how earth pigments are made by grinding 
rocks and making a suspension of the fine powder 
produced. 

 

3.1v State that many transition metal compounds are 
coloured. 

E.g. to give colour to several art installations. 

3.2v Distinguish between a transition and a main group 
metal compound. 

Given the names/formulae of the compounds and a 
periodic table, or properties of the substances including 
their colour. 

3.3v Produce an (earth) pigment. 

E.g. conduct research to, or by being provided a chemical 
equation and required information, describe which chemical 
reaction and separation techniques are required to prepare an 
ancient pigment such as malachite (copper(II) carbonate), 
verdigris (copper(II) acetate), cobalt blue (cobalt(II) aluminate), 
blue vitriol (copper(II) sulfate). 

3.1w Identify art (ceramics) as a means of 
communicating feelings and expression. 

3.2w Explain how pottery is made from clay (a mineral) 
that can be fired to remove the water and make it hard. 

3.3w Explain how pottery is glazed (covered by a thin 
coating of glass) and coloured (use of transition metal 
compounds. 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 61 of 165 

 

Unit 3: Science in Modern Living 

Subject Focus 4: Scientific Discoveries / Observing the Earth 

Learning Outcome 4: 
(Controlled and 

Coursework) 

At the end of the programme, I can demonstrate an understanding of science as constantly evolving and changing over time.  
 
I can:  

● identify examples of scientific discoveries that have changed over time; 
● describe how progress in technology can help us make new scientific discoveries; 
● assess the impact of scientific discoveries on society and for the future. 

 
 

Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 
4.1a Give an example to show that changing 
circumstances such as the work of individuals, crises 
such as war/famine, new frontiers for exploration 
result in progress in science. 

E.g. the lack of food after WWI meant there were little 
fats to be used for soap making and detergents were 
made; the famine after world wars brought advances 
in pesticides, fertilisers and the animal industry; great 
minds such as Newton, Einstein; new observations 
such as Galileo’s; inventions of WWII - the jet engine, 
pressurised cabins, radar, penicillin 

4.2a Explain that the collection of evidence through 
observation can challenge scientific paradigms/theories. 

E.g. study the evidence gathered by Galileo to support the 
heliocentric model: the surface of the moon and other 
celestial bodies are not ‘perfect’; Jupiter has moons; the 
sun rotates on itself. 

E.g. experiments by Dalton showing that elements react 
in fixed ratios led him to imagine the atom as the smallest 
unit of matter. 

 

4.3a Discuss discoveries in science as a debate where 
scientific understanding is challenged and modified. 

E.g. which theories were challenged by Galileo’s 
observations? What is the importance of each 
observation? How willing is the scientific 
community/public/authority to accept new theories?  
Why?  

E.g. discovery of the electron, first subatomic particle as 
Thomson and the plum-pudding model replaced 
Dalton’s billiard ball model of the atom. Discovery of 
the nucleus by Rutherford by firing alpha particles at a 
thin gold leaf then disproved this model as well. 

E.g. Mendeleev’s Periodic Table: why did it take so long 
to be accepted by the scientific community? 

4.1b Recall that stars, including the sun, emit light 
while planets reflect it. 

4.2b Distinguish between planets and stars in the night 
sky through observation or description. 

E.g. planets appear brighter than stars, stars have a fixed 
position in relation to one another while planets do not.   

4.3b Explain observations of properties of planets and 
stars in the night sky. 

E.g. Why do some planets (e.g. Venus) appear brighter 
than stars? Why do the stars appear to move in a daily 
cycle? Why do the planets appear to move in relation to 
one another but not the stars? Why do the sun, moon, 
planets, and stars all rise from the east? 
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4.1c Build a sundial. 

Including positioning the sundial along true North 
using the star Polaris or a map. 

4.2c Describe how the apparent motion of the sun is 
important for mankind. 

E.g. defines the length of a year, important festivities 
have been celebrated around equinox (St John, 
Christmas) and solstice from ancient times (Mnajdra, 
Itza), seasons. 

 

4.1d Give an example to show that scientific 
knowledge changes with new evidence / 
observations / experiments. 

E.g. use as an example evidence that shows that the 
earth is round for example poles of the same length 
give different shadows on different parts of the Earth, 
an object approaching on the horizon, lunar eclipse.  

4.2d Distinguish between an observation, a hypothesis 
and a theory. 

E.g. Geocentric theory; Copernicus’ hypothesis of 
heliocentric model; Galileo’s observations of the surface 
of the moon, spinning Sun and Jovian moons support 
Copernicus’ hypothesis; accepted as a theory once it is 
accepted by scientists, gathers strength with prediction of 
information. 

4.3d Discuss whether evidence from experiments 
actually proves if a hypothesis is true. 

E.g. What evidence has shown us that the Earth is 
round, in the past (ancient Greece) and present?    

Same evidence can be interpreted differently - apparent 
movement of sun and stars across night sky suggested 
to ancient people that the sun and stars rotate around 
the Earth.  Today this is seen as evidence of spinning 
Earth.  Photos from space and space travel provide 
further evidence of this. 

4.1e Recall evidence suggesting the Earth is round. 

E.g. poles of the same length give different shadows 
on different parts of the Earth, an object approaching 
on the horizon, lunar eclipse. 

 4.2e Explain how the diameter of the Earth can be 
estimated. 

E.g. using Eratosthenes’ method of estimation. 

4.1f Recall that celestial bodies spin on their own axis 
and orbit heavier bodies. 

E.g. the Earth spins on its own axis and orbits the sun; 
the moon spins on its own axis and orbits the Earth.  

4.2f Explain how the spinning of the Earth on its own axis 
produces day and night. 

4.3f Explain how the tilting of the Earth gives rise to 
Earth seasons. 

 4.2g Describe the solar system as mostly empty space, 
with the sun, orbiting planets, moons and the asteroid 
belt.  

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 63 of 165 

 

4.1h State that telescopes make objects appear larger 
by using lenses and, possibly, mirrors. 

4.2h Describe refraction as the change in light’s speed 
and direction when it passes between different media. 

E.g. from air to glass/lens; from air to water. 

 

4.1i Build a simple telescope by following 
instructions. 

4.2i Work out the magnification of a telescope using the 
equation: 

Magnification = focal length of objective lens 
                                        focal length of eyepiece lens 

4.3i Build a simple telescope with a specific 
magnification. 

Two convex lenses at the end of cylindrical tubes which 
can be moved so as to adjust the distance between 
them. Student must work out the focal length of lenses 
required for the telescope, ideally by selecting from a 
given list of lenses with known focal length.  

4.1j Make observations using an optical telescope. 

E.g. of the surface of the moon to note that it is rough 
due to craters (The moon is best observed when not 
full as shadows of craters will be small at this point), 
of the Jovian moons. 

4.2j Record observations made using a telescope. 

E.g. by drawing diagrams. 

 

4.1k Recall that scientific theories evolve over time. 

E.g. gravity: no idea of gravity in Greek times provided 
‘evidence’ for a non-rotating Earth - objects dropped 
from a high tower fall at the base of the tower, 
objects thrown vertically upwards fall in the same 
place; Newtonian gravity mathematically explaining 
the movement of planets; Einstein’s theory of gravity 
provides a model of how gravity works. 

4.2k Describe how technology changes our 
understanding of scientific principles. 

E.g. Galileo’s pointing of the telescope to the skies led to 
new observations which suggested that the Earth was not 
the centre of the universe as previously believed; 
discoveries of the Hubble space telescope such as pictures 
of distant galaxies, exosolar planets and the first 
observation of moons of Pluto. 

4.3k Discuss the impact of scientific discoveries and 
technology on society. 

E.g. what would our view of the universe be like if the 
telescope had not been used to research the heavens, 
would we still rely on myth and religious beliefs?  Has 
the clash between Galileo and the catholic church 
emphasised/created a divide between science and 
faith?   

4.1l Identify gravity as the force of attraction 
between two bodies that have mass. 

4.2l Explain how the force of gravity between objects 
increases with mass and decreases with distance. 

4.3l Describe the warping of space-time as a mechanism 
of how gravity works. 

E.g. a simple, qualitative treatment of Einstein’s idea 
that objects of huge mass warp space-time.  By this 
warping, small objects are drawn towards the heavier 
one.  May use a simple diagram. 
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4.1m Identify science and technology as a means of 
survival and civilisation (linked to agriculture, seasons 
and navigation). 

E.g. navigation using fixed position of stars; the 
orientation of the temples at Hagar Qim and Mnajdra 
have been related to changing seasons and times for 
planting and harvesting of crops; cultivation; 
vegetable rotation. 

4.2m Discuss how spinoff technologies can have an 
impact on everyday life and the well-being of individuals. 

E.g. use NASA spinoffs and their impact on our everyday 
life: liquid cooled suits - today used by racing drivers and 
fire-fighters; shock absorbing materials - used in 
footwear; powdered milk; water filters; non-scratch 
lenses; jaws of life; invisible tooth braces. 

 

 4.2n List ethical implications related to given scientific 
advances and technology. 

E.g. who is responsible for the actions of robots? Should 
the Earth’s weather be geo-engineered? Should other 
planets be colonised? Should other celestial bodies be 
mined? Should we impose population control? Should 
money be diverted away from ‘pure’ science? 

 

4.3n Discuss the implications of space exploration and 
possible use of resources from other objects in the 
solar system. 

E.g. what are the implications of colonising other 
planets like Mars; the possibility of encountering alien 
life; moon and asteroid mining such as Helium-3 and 
rare earth metals from the moon, metals from Mars 
and asteroids, hydrocarbons from Titan (moon of 
Jupiter). 
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Scheme of Assessment 

School candidates 

The assessment consists of: 

Coursework: 60% of the total marks; comprising five tasks of equal weighting (i.e. 12% each) set during the three-

year course programme. 

Coursework can be pegged at either of two categories: 

● A coursework at MQF level categories 1-2 must identify assessment criteria from these two MQF levels. The 

ACs are to be weighted within the assignment's scheme of work and marking scheme at a ratio of 40% at 

Level 1 and 60% at Level 2. 

● A coursework at MQF level categories 1-2-3 must identify assessment criteria from each of Levels 1, 2, and 

3. These ACs are to be weighted within the assignment’s scheme of work and marking scheme at a ratio of 

30% at each of Levels 1 and 2 and 40% at Level 3. 

The mark for assignments set at MQF level categories 1-2 and presented for a qualification at MQF level categories 

2-3 is to be recalculated to 60% of the original mark. The mark stands in all other cases. 

Controlled assessments: 40% of the total marks; comprising of a two-hour written exam; set at the end of the 

programme and differentiated between two tiers: 

● MQF levels 1 and 2; 

● MQF levels 2 and 3. 
 

Candidates can obtain a level higher than Level 1 if they satisfy the examiners in both coursework and controlled 

assessments, irrespective of the total marks obtained. 

The coursework will be based on all Learning Outcomes.  

Each coursework assignment, will be presented in the form of a Portfolio (a series of tasks related to a specific 

scenario) as explained in the Coursework Mode section. An exemplar and the respective marking rubric are 

included.  

Part 1: Coursework – Category Levels 1-2-3 (60 %) 

Assignment 1  
(12 %) 

Assignment 2  
(12 %) 

Assignment 3  
(12 %) 

Assignment 4  
(12 %) 

Assignment 5  
(12 %) 

Portfolio 4 Experiments 
Site Visit (6%) 

+ 
Investigation (6%) 

Fieldwork (6%) 
+ 

Investigation (6%) 

Project (9%) 
+ 

Experiment (3%) 

Figure 1: Suggested Coursework Assignments for School Candidates 
 

• Candidates will be assessed through 5 assignments carried out during this three-year programme - 2 assignments in 

Year 9, 2 assignments in Year 10 and 1 assignment in Year 11.  

• Coursework Assignment 1 is mandatory and should be carried out TWO times during the three-year programme. 

Candidates can choose or repeat any of the suggested 5 Assignments in completing the other the three coursework 

assignments.  

• All assignment tasks shall be marked out of 100 according to guidelines and rubrics available with this syllabus. 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 66 of 165 

 

Controlled Assessment 

Part 2: Controlled Assessment (2 hours) (40 %) 

Paper which include items at Level 1 – 2. 

OR 

Paper which consists of items at Level 2 – 3. 

Figure 2: Part 2 Controlled assessment for School Candidates 

Controlled Assessment will: 

● cover all learning outcomes; 

● consist of 10 to 16 structured questions; 

● as much as possible, provides a scenario/context for questions;   

● generally, question length increases along the paper; 

● be marked out of 100 where 60% of the mark is awarded for assessment criteria at the higher level in that 

paper.  
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Appendices  

Appendix 1: Mathematical notation 

 

Students should be able to: 

• recognise and use expressions in decimal and standard form (scientific) notations; 

• perform simple arithmetic processes such as addition, subtraction, multiplication and division of 

quantities expressed in decimal form, as fractions, or in index notation; 

• make evaluations of numerical expressions and use such approximations to check calculations; 

• change the subject of an equation; 

• solve simple algebraic equations; 

• calculate volumes; simple percentage calculations; calculations involving ratios and proportion; 

• use and interpret simple graphs, carry out extrapolations and interpolations and measure gradients. 

Appendix 2: Table of Circuit Symbols 

 

Name Circuit symbol Name Circuit Symbol 

a. c. supply 
 

filament lamp 
 

 

voltmeter 
 

ammeter 
 

 

cell 
 

battery 

 

d. c. supply 
 

switch 
 

fuse 

 

earthing 

 

 

fixed resistor 
 

variable resistor 
 

junction 
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Appendix 3: Quantities, Units and Symbols 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physical Quantity Symbol Name of S.I. Unit 
Symbol of 

S.I. unit 

length l metre m 

area A square metre m2 

volume V cubic metre m3 

mass m kilogram Kg 

density  kilogram per metre cubed kg/m3 

amount of substance n mole mol 

time  t second S 

frequency f hertz [per second] Hz 

    

work W joule [newton metre] J 

energy E joule J 

power P watt [joule per second] W  

potential energy PE joule J 

kinetic energy KE joule J 

heat energy Q joule J 

temperature*  kelvin K 

specific heat capacity* c joule per kilogram kelvin J/kg K 

* Questions in Controlled Papers using these units may be set in degrees celsius(oC). 
 

force F newton [kg m/s2] N 

weight W newton N 

pressure p pascal [N/m2] Pa 

distance s metres M 

speed s metre per second m/s 

initial velocity u metre per second m/s 

final velocity v metre per second m/s 

acceleration a metre per second squared m/s2 

acc. due to gravity g metre per second squared m/s2 

    

electric current I ampere A 

potential difference pd V volt [joule per coulomb] V 

voltage V volt [joule per coulomb] V 

resistance R ohms  

electrical energy E joule J 

Physical Quantity Name of Unit 
Symbol of 

unit 

concentration mole per decimetre cubed mol/dm3 
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Appendix 4: Information given in Controlled Papers 

Appendix 4.1: Useful data 

• When necessary, take g, acceleration due to gravity, as 10m/s2. 

• Avogadro constant = 6.02 x 1023 

• Specific heat capacity of water = 4200 J kg-1 K-1 

 

Appendix 4.2: Equations 

Density  ρ=
m

V
 Pressure p = h ρ g 

Work W = F s Heat Q = m c ∆θ 

Force and Motion W = m g average speed = 
total distance

total time
 a= 

𝑣 − 𝑢

𝑡
 

Waves 

𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒 =  
𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠

𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠
 

𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒

=  (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠) 𝑥 (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠) 

Electricity V = I R P = I V E = I V t P = 
E

t
 

 

Appendix 4.3: Reactivity series 

Reactivity Series 
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Appendix 4.4: List of Prefixes 

Prefix Symbol Index 

notation 

Factor  Prefix Symbol Index 

notation 

Factor 

Tera T 1012 x 1,000,000,000,000  Milli m 10-3 ÷ 1,000 

Giga G 109 x 1,000,000,000  Micro µ 10-6 ÷ 1,000,000 

Mega M 106 x 1,000,000  Nano n 10-9 ÷ 1,000,000,000 

Kilo K 103 x 1,000  Pico p 10-12 ÷ 1,000,000,000,000 

  

 

 

 

 Decreasing Reactivity 
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Appendix 4.5: The Periodic Table.  
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Appendix 5: Non-exhaustive list of suggested topics for research 

Unit 1: Life on Earth 

Subject Focus 2: The Earth 
LO 2: 

 
● Research about water’s role in war and conflict. 

E.g. water identified as an initiator of armed conflict in Arab-Israeli war, war of Darfur, Rwanda 
genocide.  Importance and scarcity of freshwater.  Poisoning of water by Knights when Ottoman 
Empire invaded Malta in 1565. 

 

Unit 1: Life on Earth 

Subject Focus 4: Energy 
LO 4: 

 
● Research to compare the efficiency and pollution of different engines. 

E.g. diesel vs petrol, cars vs scooters. 

● Research transportation in Malta to make suggestions about commute/air quality. 
E.g. how do peers commute to school? What distances do they commute? What mass of carbon 
dioxide is produced by one daily commute to school by all peers? 

● Conduct research into new technologies that are making our houses more energy efficient. 
E.g.  building a smart eco home. 

 

Unit 2: Health and Lifestyles 

Subject Focus 1: Healthy Living 
LO 2: 

 
● Research the science and ethical implications of organ donation. 

E.g. science: compatibility and rejection.  ethics: private hospitals, sale of organs, can the donor select 
the receiver?, organ harvesting 

● Conduct research into fad diets that are advertised as being an easy solution to losing 
weight.  

● Conduct research on the effectiveness of other dental care products. 
E.g. activated charcoal toothpaste, mouthwash, dental floss.  

 

Unit 2: Health and Lifestyles 

Subject Focus 2: Food Technology 
LO 2: 

 
● Research to discuss the use and disadvantages of an ingredient. 

E.g. research the use of palm oil in bread: increase shelf life, destruction of the habitat of the 
orangutan, why is palm oil rather than any other oil used in industry? 

● Research about the different parts of the grape and their importance for winemaking. 
Including stem, pulp, skin, and seeds. 

● Research to discuss the effects of different psychoactive substances on humans. 
E.g. the four psychoactive substances found in tea; other legal substances such as caffeine, 
theobromine, alcohol, tobacco; illegal substances such as lysergic acid dimethylamide (LSD), MDMA, 
cocaine, tetrahydrocannabinol (THC).  

 

Unit 2: Health and Lifestyles 

Subject Focus 3: Keeping fit through sport and exercise 
LO 3: 

 
● Research to list factors affecting longevity.  

E.g. Dan Buettner’s research on Blue Zones. 

● Research about asthma in Malta. 
E.g. its incidence in Malta with time; factors affecting change in incidence; factors which could better 
people’s living; effect of asthma on people practicing particular sports, measures to reduce its effects 
or allow people to participate in particular sports. 

● Conduct research on the development of new textiles to enhance the performance of 
athletes by reducing chafing and friction. 
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Unit 2: Health and Lifestyles 

Subject Focus 4: Fighting of disease 
LO 4: 

 
● Conduct research to investigate the outbreak of diseases caused by viruses and/or bacteria 

and how countries work to try and contain them. 
E.g. AIDS, SARS, Coronavirus, Bird Flu, Zika Virus, Meningitis, pneumonia, tuberculosis, flesh eating 
bacteria. 

● Research the short term and long term effects of the use of a particular drug on the organs 
of body. 
E.g. effects of ecstasy, cannabis, alcohol, caffeine, paracetamol on the liver, brain, reproductive 
system  

● Conduct research to investigate cancer, such as: 
1. the prevalence of a specific cancer in Malta; 
2. research on finding a cure for the selected type cancer. 

 

Unit 3: Science in Modern Living 

Subject Focus 1: Electricity in the home 
LO 1: 

 
● Conduct research on the discovery of electricity. 

E.g. work of scientists such as Benjamin Franklin, Alessandro Volta and Michael Faraday 

● Research to compare different batteries. 
E.g. alkaline batteries with lithium-ion batteries, in terms of factors such as efficiency, environmental 
concerns, durability.  

● Conduct research about the use and maintenance of earthing electrodes in high 
buildings/structures.  

 

Unit 3: Science in Modern Living 

Subject Focus 2: Using the Earth’s resources 
LO 2: 

 
● Research about the development of different alloys. 

E.g. different aluminium alloys used in aircraft Al-Mg, Al-Li, Al-C, Al-Cu-Zn; different types of steel. 

● Research and explain the changing emissions of CO2, SO2 and/or NOx in Europe.  
E.g. urbanization, technological revolution, changing lifestyles.  

 

Unit 3: Science in Modern Living 

Subject Focus 3: Behaviour and Communication 
LO 3: 

 
● Research to describe ways which human beings have used to communicate with each other 

through the ages. 
E.g. spoken word stories, cave paintings, smoke signals, carrier pigeons, the first alphabet, printing, 
telephones, computers, the internet.  

● Research how Alexander Bell invented the first telephone. 
E.g. include in your research a discussion of what life would be like if Bell had not invented the 
telephone. 

● Research to relate the toxicity of many transition metal compounds with their replacement 
as pigments. 
E.g. cadmium compounds have been banned for colouring plastic for toys but not to make dyes, even 
though bright, non-toxic reds can be made from other sources.  

 

Unit 3: Science in Modern Living 

Subject Focus 4: Scientific Discoveries/Observing the Earth 
LO 4: 

 
● Research about different years and their relation to astronomy. 

E.g. solar and lunar years, history of calendars, measurement of the year as 365.24 days and how this 
complicates the construction of a calendar. 

● Research whether travelling at warp speed (speed of light) is a reality or fiction. 
E.g. involving a brief discussion of the interrelationship between speed and time (special relativity), 
energy required to reach this speed. 
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Coursework Modes 
 

This section presents sample assessments with respective marking schemes.  Teachers may use 

these guiding documents to develop an assignment based on one of the modes presented in this 

syllabus.  Otherwise, teachers may develop their own assignment and select an appropriate 

assessment tool other than those listed in the syllabus as long as this assignment is sent to MATSEC 

for approval before being given to students.  A marking scheme is not a list of model answers, but 

a guideline of how expected answers should be marked. 
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Coursework Mode 1: Portfolio 

 

Portfolio  
 
100 marks 
 
internally-assessed 
 
externally-
moderated 
 
12% of total marks 

Layout 
 
A portfolio makes up a single assignment and is made up of a series of tasks related to a specific 
scenario.  Students should be led from one task to another such that these constitute a learning 
process. 
 
 A completed assignment will have the following parts: 

● Scenario 
● General 
● Tasks 
● Evidence 
● Reflection 
● Marking Rubric 

 
The Scenario is selected by the teacher such that all tasks may be related to it.  This embeds learning 
and assessment and emphasises the applied nature of the subject.  
    
The General section lists some assessment criteria which will be visible and assessed throughout the 
whole assignment.  These are related to organisation, ability to work with others in a laboratory 
environment, and presentation of evidence. 
 
Tasks may be carried out in the classroom, in the laboratory, or on site.  There should be between 
three and five hands-on tasks in one assignment, such as experiments, investigations, fieldwork, site 
visits, and surveys.  These may be accompanied by other consolidation tasks.  More demanding tasks 
should be towards the end of the assignment.  Students should not be expected to compile a full 
traditional laboratory report for any task.  Rather, it is suggested that each task is accompanied by a 
worksheet which guides students through the learning process and provides means of assessing 
learning.  
 
In the Evidence section students present proof that tasks were actually carried out.  These include 
a declaration form and pictorial evidence.  This section is allocated a few marks as indicated in the 

General section. 
 
A brief reflective piece is to conclude each assignment.  The Reflection helps the student think about 
the learning process such that the formative nature of assessment may be enhanced.  The same 
questions can be used in all assignments.  This section does not influence the students’ final mark. 
 
Each assignment is to be marked with a Specific Marking Rubric.  This is to accompany each 
assignment as evidence of fair and valid marking. 
 

Development of Tasks 
The selection of tasks is to give each student the opportunity to develop the following skill groups: 

● Follow experimental procedures to handle equipment and materials; 
● Store data and observations; 
● Plan an experiment; 
● Do research; 
● Draw conclusions from experiment/s. 

All five of the above skill groups ought to be assessed at least once in each assignment.  There is no 
predefined order in which these skills are to be presented and assessed.   
 
For any task, students may be asked to present work in the form of a filled worksheet, a written 
report, oral or multimedia presentations or other means.  However, formats which cannot be 
moderated by MATSEC (e.g. oral examination) should not constitute more than 10% of the 
assignment mark. 
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Some students might not manage to complete all tasks within an assignment, but should be assessed 
based on the completed tasks (the overall mark with its relevant specific marking rubric is to reflect 
that the assignment is incomplete).  Ideally, constructive feedback is provided to candidates 
following each task allowing them to better their attainment in future tasks.   
 
Safety during hands-on tasks remains of utmost importance and the teacher is to stop candidates 
who are of peril to themselves or others. 
 

Development of Specific Marking Rubric 
Each assignment is to be accompanied by a specific marking rubric.  Each assignment is to be marked 
out of 100%, whereby the distribution of marks between MQF Levels 1, 2 and 3 is to follow the ratio 
of 3:3:4.  For this to be worked out, each criterion is to be pegged by MQF level according to the 
pegging of criteria in the syllabus.  The general marking rubric below lists a number of possible 
marking criteria which may be used/adapted to construct specific marking rubrics for an assignment.   
The following sections show a variety of marking criteria which may be adapted for each of the 
different skill groups and the General section and the actual pegging of each criterion in the syllabus. 
 
Follow Experimental Procedures and Safely Handle Apparatus 
The syllabus pegs the ability to follow experimental procedures at MQF level 2 while if this is done 
with further guidance (e.g. from the student’s teacher) this is pegged at MQF level 1: 
 

1.1i Conduct an experiment, 
following instructions and 
with guidance. 

1.2i Conduct an experiment, 
with limited guidance  
 
E.g. given written instructions. 

1.3i Plan an experiment to 
solve a problem. 
 

Including determining which 
observations / measurements 
are to be measured for an 
experiment. 

 
Some examples of marking criteria related to procedures and safety handling of apparatus are given 
below. For practicality, marks allocated for procedures should be divided equally between MQF 
Level 1 and MQF Level 2 when working out the 3:3:4 ratio of the total marks.   
 

 0 1 2 

Lv1/2 

Handles some of the 
apparatus correctly and 
safely only with guidance. 

Handles most of the 
apparatus correctly and 
safely with limited or no 
guidance. 

Handles apparatus 
carefully, correctly, safely 
and skilfully. 

Lv1/2 

Uses inappropriate 
equipment for the task. 

Uses equipment 
appropriate for the task 
most of the time. 

Uses equipment 
appropriate for the task. 

Lv1/2 

Needs guidance to set up 
most of the circuit. 

Sets up circuit according to 
diagram with some help. 

Correctly sets up circuit 
according to diagram, 
including sensitivity of an 
electronic equipment. 

Lv1/2 

Needs guidance to set up 
apparatus as shown in the 
diagram. 

Sets up apparatus as shown 
in the diagram with minor 
errors / with some help. 

Correctly sets up apparatus 
as shown in the diagram. 
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Store Relevant Data and Information Accurately 
The syllabus pegs the ability to store data and information at different levels as shown below:  
 

1.1j Record measurements in 
a given table or template. 

1.2j Design an appropriate 
table to store the 
measurements taken. 

1.3j Calculate missing values 
in a table of results. 
 

E.g. averages of repeated 
readings, inverse values of 
readings  

 1.2k Record observations 
appropriately. 
 

E.g. describe properties of 
solids, liquids and gases re 
shape, colour, spreading out, 
compressibility, expansion; 
observations can take the 
form of diagrams. 

 

 
Some examples of marking criteria related to data and information storage are given below.  
 

 0 1 2 

Lv1 

Measurements are 
improperly recorded 
(make no sense) 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

Lv2 

Sketchily records only 
some of the observations 
noted during the 
experiment. 

Records most of the 
observations noted during 
the experiment with 
insufficient detail. 

Records all observations 
noted in the experiment in 
detail. 

Lv3 

Repeated readings are 
omitted. 

Average is incorrectly 
calculated. 

Repeated readings are taken 
and the average correctly 
calculated. 

Lv3 

Incorrectly indicates the 
accuracy of the 
instrument. 

Correctly indicates the 
accuracy of some of the 
instruments. 

Correctly indicates the 
accuracy of the instrument 
used. 

 
Plan an Experiment 
The ability to plan an experiment is generally pegged at MQF level 3.  The only exception in the list 
below is when candidates are asked which apparatus would be best suited to make a particular 
measurement: 
 

1.1d Identify common laboratory 
equipment for a given task. 
E.g. choosing a stopwatch to 
measure time; an ammeter to 
measure current; a measuring 
cylinder to find the volume of a 
liquid. 

 1.3i Plan an experiment to 
solve a problem. 
 
Including determining which 
observations / measurements 
are to be measured for an 
experiment. 

 
Some marking criteria related to planning of an experiment are shown below: 
 

 0 1 2 

Lv1 

Does not correctly identify 
the equipment needed. 

Correctly identifies one of the 
pieces of equipment needed 
or suggests equipment that is 
only somewhat suitable for 
the task. 

Correctly identifies both 
pieces of equipment 
needed for the task. 
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Lv3 

The presented diagram lacks 
some of the equipment 
used apart from neatness 
and/or labels. 

Draws a correct diagram for 
the experiment which lacks 
some neatness and/or labels. 

Draws a neat, well-
labelled diagram for the 
experiment. 

Lv3 

Poor diagrams are drawn 
which are not neat and do 
not fully target the given 
problem. 

The presented diagram is not 
neat or missing a few parts 
(e.g. missing ammeter only). 

Draws neat circuit diagram 
using correct symbols. 

Lv3 

Some steps of the 
procedure are included, 
with limited order. 

Most stages of the procedure 
are included. 

All steps of the procedure 
are included and ordered 
in a logical way. 

Lv3 

A table indicating some of 
the results that will be 
collected is drawn. 

A table where required results 
will be stored is drawn, but is 
missing some information. 

A table where required 
results will be stored is 
drawn, with appropriate 
headings and units. 

Lv3 

The hypothesis, explanation, 
or both are missing.  There 
is little relationship between 
the explanation and the 
hypothesis. 

States the hypothesis and 
explanation, but either of 
these is marred by some 
inconsistencies/errors. 

States the hypothesis and 
explanation.  There is a 
logical link between the 
explanation and 
hypothesis. 

 
Do Research 
Marking criteria for this skill group are usually specific to the content being addressed.  The syllabus 
pegs ability to do research to define terms in the students’ own words at MQF level 2 while using 
newly learned information is pegged at MQF level 3.   
 

 

1.2o Research to explain 
scientific terms in my own 
words. 
 

1.3o Use newly learned 
scientific terms to complete 
missing information. 
 
E.g. fill schematic diagrams. 

 
Examples of marking criteria related to conduction of research are given below: 
 

 0 1 2 

Lv2 
Explanations / definitions 
are incorrect or copied from 
textbook/notes/internet 

Some explanations / 
definitions are correct and in 
the students’ own words. 

Correctly explains / defines 
all given terms in students’ 
own words 

Lv3 

Makes more than one 
mistake in classifying 
materials as malleable and 
brittle. 

Correctly classifies three 
materials as malleable and 
brittle (one error). 

Correctly classifies materials 
as malleable and brittle. 

 
Analyse Data/Information to Draw Conclusions 
Marking criteria for this skill group are usually specific to the content being addressed.  The ability 
to draw conclusions from an experiment is pegged at MQF level 2 in the syllabus.  On the other hand, 
if this is achieved within a heavily scaffolded exercise, such as a fill-in-the-blanks exercise, the 
marking criteria is to be pegged at MQF level 1.  The ability to evaluate an experiment, either in 
terms of procedure or health and safety, is pegged at MQF level 3.   
 

1.1l Draw guided 
conclusions from an 
experiment. 
 

E.g. fill in the blanks using 
words from a word bank. 

1.2l Draw conclusions from an 
experiment. 

Including drawing conclusions from 
given information such as 
experimental procedures and 
results. 

1.3l Evaluate an 
experimental procedure 
and conclusions. 
 

Including additional 
research where possible. 
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1.1m Read values from 
simple graphical 
representations. 
Including bar charts, pie 
charts, and line graphs. 

1.2m Interpret graphical 
representations containing single 
series of data. 

E.g. state whether variables are 
directly/inversely proportional; 
describe how one variable changes 
as the other variable is changed; 
indicate constants; calculate / 
interpret gradients. 

1.3m Interpret multiple 
series of data plotted on 
the same axes. 

1.1n Plot bar charts, pie 
charts, and/or a single 
series of data on a given 
axis. 
 

The axis and scale are 
provided. 

1.2n Plot a single series of data. 
 

The axis and scale are not provided. 

1.3n Plot multiple series of 
data on the same axes. 

 
Examples of marking criteria related to drawing of conclusions are shown below: 
 

 0 1 2 

Lv1 ½ mark for each correct answer in fill-in the blank exercise 

Lv3 

Research is absent.  
Discussion is not related to 
biodegradability. 

Discussion is sketchy and 
omits important 
information. 

Identifies polystyrene as 
non-biodegradable and links 
this to harm to the 
environment. 

Lv3 
Lists one or no correct way 
of preventing rusting. 

Lists two or three ways of 
preventing rusting. 

Lists four ways of preventing 
rusting. 

 
General Marking Criteria 
These marking criteria are assessed throughout the whole assignment.  As the marking criteria 
shown below are procedural, they can be achieved with some or with no guidance and are pegged 
at both MQF levels 1 and 2. For practicality, marks allocated for procedures should be divided equally 
between MQF Level 1 and MQF Level 2 when working out the 3:3:4 ratio of the total marks.   

 

 0 1 2 

Lv1/2 
Works with others but 
is not always co-
operative. 

Works with others in a 
cooperative manner most of 
the time. 

Works in a team and is 
respectful of others. 

Lv1/2 

Fails to make use of 
the appropriate lab 
attire to ensure 
personal safety. 

Makes use of the appropriate 
lab attire to ensure personal 
safety most of the time. 

Makes use of the 
appropriate lab attire to 
ensure personal safety. 

Lv1/2 

Leaves the working 
station in a 
disorganised manner. 

Working area is not so tidy  
(e.g. some apparatus not in 
place, area/equipment not 
cleaned, etc). 

Cleans the apparatus and 
bench after each 
experiment. 

Lv1/2 
Project has missing 
tasks and evidences 
lack of organisation. 

Project is not so well organised  
(e.g. mixed up tasks or hard to 
decipher work). 

Project is well organised and 
neat. 

Lv1/2 

Little or no 
photographic evidence 
is presented. 

A picture of the group 
performing hands-on tasks is 
included in some tasks / 
Although pictures are included 
for each task, these do not all 
show the group performing the 
experiment. 

At least one picture of the 
group performing hands-on 
tasks is included for each 
experimental task. 
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Portfolio Exemplar 1: Different Materials for Different Uses 

 
Portfolio  
Exemplar 1 

 
 
 
 
 
 
 
 
 
 

 

Different Materials for Different Uses 
 

 

Unit Title:  

Learning Outcome:  

  

Student’s Name:  

Teacher’s Name:  

  

Date submitted:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Learner Authentication 
 
I confirm that all the work submitted for this assignment is my own. I have referenced any sources 
(from books and websites).  
 
Student signature: ___________________ Date:_________________  
 
 
 

Teacher Declaration 
 
I am satisfied that the work submitted for this assignment was carried out by the student 
independently/ under supervision.  
 
Teacher signature: ___________________ Date:______________ 

 

 

 

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 80 of 165 

 

 

Scenario 
 
You are assisting an architect working on a renovation project in a Maltese pre-world war II 
townhouse.  You will be carrying out a series of tests on materials used in the building industry to 
choose the best material for different uses and explain your reasoning to the client.  Renovation of 
the townhouse should be done with the least possible damage to existing features. 
 
You shall be analysing some materials used in the building industry, namely limestone, iron, copper, 
and expanded polystyrene in terms of: 
 

1. Tensile hardness of materials 
2. Electrical conductivity of materials 
3. Thermal (heat) conductivity of materials 
4. Effect of water on materials 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

General 

 
You are reminded to: 

1. Be respectful to your teammates during any group work; 
2. Make use of appropriate laboratory attire to ensure your safety and that of others; 
3. Clean the apparatus and bench after each task; 
4. Neatly order your work; 
5. Present at least one picture of yourself/the group performing each hands-on task as 

evidence. 
 
 
Although experiments will be conducted as a group, results, observations, conclusions, research and 
all other tasks must be developed individually. 
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Task 1:  Tensile Hardness of Materials 
 
Hard materials are needed to carry heavy loads.  In homes, heavy loads include roofs. 
In this experiment you are going to be testing four materials (iron, copper, limestone, and expanded 
polystyrene) to arrange them in order of hardness of tension. You shall also be seeing which 

materials are brittle and which materials are malleable. 
 
Method 

● Set up the apparatus as shown below for one of the materials. 
● Add masses in the middle of the material (as shown in the diagram) until the material 

breaks or deforms. 
● Take note of this mass and observations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Results and Observations 
 

Material 
Mass at which it 

breaks/deforms (g) 
Observation 

   

   

   

 
 
 
 
 
 

 

  

 

known mass 

material under test 

stand 
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Conclusions 
 

1. Arrange the four materials in terms of hardness of tension starting from the least hard. 
 

2. Materials which are hard in tension (and not brittle) are used as weight carriers.  The beams 
holding the roof of one of your client’s room (see picture) are heavily damaged and need to be 
replaced.  Which of the four materials tested is best for this use?  Explain to your client why 
this is the best material for the beams. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Research 
 

1. Define the terms brittle and malleable in your own words.   
2. Classify the materials used in this experiment as brittle or malleable. 

 

Brittle Malleable 

  

  

  

 

 
 

 

 

 

 

 

 

 

 

 

 

beams 
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Task 2:  Electrical Conductivity of Materials 
 
Both electrical conductors and electrical insulators are used in the wiring of homes.   While good 
electrical conductors are used to carry electrical currents with minimal losses, electrical insulators 
are used to protect the user from electric shock. 

In this experiment you are going to be testing four materials (iron, copper, limestone, and expanded 
polystyrene) to classify them as electrical conductors and electrical insulators. You shall also be 
seeing which materials is the best electrical conductor.   
 
Planning 
Plan an experiment to find out which material is the best conductor. 
You should use the following equipment: battery; wires; light bulb; ammeter; crocodile clips. 
Your plan should include  

● a diagram of the setup of apparatus; 
● the steps that will be followed; 
● a table where the results will be stored; 
● how will you know which material is the best conductor? 

 
N.B. If the student is unable to plan the experiment, the method should be provided such that they 
may be assessed on their ability to follow the method, collect data, and make conclusions.  Marks 
for planning are all lost in this case. 
 
Conclusions 
 
Which material is the best electrical conductor?  How do you know? 
Electrical wires contain both an electrical conductor to carry the current and an electric insulator to 
protect users from electrocution.  Identify A and B (in the diagram) as the conductor or insulator and 
identify which of the materials tested is best for each use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part of wire Electrical conductor or insulator? Best material 

A 
  

B 
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Task 3:  Thermal Conductivity of Materials 
 
To minimise electrical consumption, it is important to reduce the heat lost from our homes.  This is 
done by insulating parts of the house, such as roofs and facades, with thermal insulators. 
In this experiment you are going to be testing four materials (iron, copper, limestone, and expanded 
polystyrene) to arrange them in order of thermal conductivity. 
 
Apparatus 

● A thin sheet of each material being tested 
● Nails 
● Petroleum jelly 
● Heat source 

Apart from this apparatus, you shall need instruments to measure distance and time.  Identify these 
tools: 

● Instrument to measure time (in seconds): _____________________ 

● Instrument to measure 20 cm distance: _____________________ 

Diagram of Apparatus 
● Read the method below and draw a labelled diagram of the apparatus for this 

experiment. 
Method 

● Using a small quantity of petroleum jelly, attach a nail to the centre of each sheet of 
material being tested. 

● Place the sheets 20 cm from the heat source with the nail facing away from the heat 
source (not facing it). 

● Switch on the heat source and start the timer. 
● When heat is transferred through a material, the petroleum jelly will melt, and the nail 

will fall.  
● Take note of the time taken for each pin to fall. 
● Repeat the experiment and complete the table below. 

 
Results 
 

Material 

Time for nail to fall 

T1 (s) T2 (s) Average (s) 

± ±  

    

    

    

    

 
Conclusion 
 

1. List the materials in terms of thermal conductivity starting from the least conductive. 
2. Your client would like to insulate their townhouse to prevent heat transfer between 

buildings and the surroundings.  This reduces energy consumption as less energy is needed 
to heat or cool the house. From the materials tested, identify the best material for this use.  
Explain to your client why this is the best material for thermal insulation. 
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Research 
 
Heat energy may be transferred through solids, liquids and gases through different processes, 
namely conduction, convection, and radiation.   
 

1. Conduct research to explain each of these terms.   
2. Use these words you just learned to identify the process of transfer of heat energy in each 

case: 
 

From the heat source to the metal sheet 
(through air) 

 

Through the metal sheet  
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Task 4:  Effect of Water on Materials 
 
The use of different materials is determined by both their physical properties (tensile hardness; 
electrical conductivity; and thermal conductivity as tested earlier) and their chemical properties. 
In this task you shall be testing the effect of water and acid on different materials. 
 
Apparatus 

● A sample of each material under test 
● 4 beakers 
● Tap water 

Apart from this apparatus, you shall need instruments to measure volume and mass.  Identify these 
tools: 

● Instrument to measure volume (in cm3): _____________________ 
 

● Instrument to measure mass (in grams): _____________________ 
 
Method 

● Measure the mass of each sample of material. 
● Place the sample of each material in a separate beaker containing 50 cm3 of tap water. 
● Note any immediate changes, if any. 
● Allow the experiment to stand for one week. 
● Remove each sample from the solution and make note of any changes. 
● Record the mass of each sample after one week. 
● Allow each sample to stand for another week (to dry). 
● Record the mass of each sample.  

 
Results 
 

Material 

What 
happens 

when water is 
added 

(immediate 
effect)? 

Observations 
after 1 week 

in water 

Observations 
after 1 week 

to dry 

Mass 

Initial 
After 1 
week in 
water 

After 1 
week to 

dry 

Iron       

Copper       

Limestone       

Expanded 
polystyrene 
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Conclusion 
 

1. Use knowledge gained from this experiment and words from the word bank below to 
complete the concluding paragraph. 
 

expanded polystyrene increases iron oxygen 
decreased less denser physical 
Water limestone increased rust-brown 
Rusting chemical metal  

 

From the tested material, only ________________________ floats on water.  This shows that the 

density of this material is less than that of water.  This material does not change in water, either 

chemically or physically.   

 

After one week, it was visible that ________________________ had reacted with water.  A colour 

change was visible as a ________________________ compound formed.  This compound forms 

when the metal reacts with water and ________________________.  As the compound is heavier 

than the metal, the mass of solid increases after the reaction and does not decrease when it dries.  

This chemical reaction is known as ________________________. 

 

After one week, it was visible that ________________________ had absorbed water.  This was 

evident because the mass increases after one week but decreases as the substance dried up.  This 

is a ________________________ change.  This is shown by its ease of reversibility. 

 

From the tested materials, ________________________ sinks but does not seem to change in 

water, either physically or chemically.  It is an unreactive metal. 

 
Prepare a brief presentation to answer questions 2 and 3 (3-4 slides). 
 

2. From the townhouse renovation, there is some 
expanded polystyrene which was not used and needs 
to be disposed of.  Explain to your client why it is not 
a good idea to dispose of the expanded polystyrene in 
the sea or elsewhere in nature. Research to comment 
on the biodegradability of expanded polystyrene. 

 
3. Your client’s townhouse has pregnant windows made 

of wrought iron (see picture) which the client would 
like to keep.  However, iron rusts when exposed to air 
and oxygen causing the material to weaken.  List 
FOUR ways of preventing rusting. 
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Consolidation Exercises 
 
Scientific Objectivity 

 
1. Select any ONE task and list TWO precautions adopted to ensure fairness. 

2. “When a battery is connected to a light bulb using wires made of iron or copper, the bulb 

lights.  The same happens if the wires are made of aluminium, gold, silver, lead, 

chromium, or cobalt.  Metals are good conductors of electricity.  Since uranium is a metal, 

a wire made of uranium will also conduct electricity.”  Distinguish between an 

observation, a hypothesis, and a theory by extracting a sentence for each from this short 

paragraph. 

3.  Select any ONE task and evaluate it in terms of: 

a. Objectivity: What could have been done to make the experiment fairer? 

b. Health and Safety: What was done to make the experiment safe? 

 
Additional Research 

 
In this experiment you used four materials which are very important for modern living. 

Copper is obtained from its ores by smelting, a process of heating and melting at high temperatures.  

Iron is a little harder to obtain, and its ore must be heated with a reducing agent1.   

1. Why is it harder to obtain iron from its ore than copper? 

Iron is the mostly extracted metal in the world.  Its main use is to make steel.  Research about 

development of different steels:  

2. What is steel and when did its production start?  

3. What are some ancient and modern steels? 

Limestone (franka) gives traditional Maltese towns and villages their typical yellow tinge.  It is 

obtained from open quarrying in different localities around Malta.   

4. Discuss the effects of quarrying in Malta by referring to one of each effects: economic; 

culture; environment.  

 
Expanded polystyrene is the polymer of styrene.  Styrene is typically obtained from petroleum.   

1. What is a polymerisation reaction?  Find a diagram of this polymerisation reaction to help 

you explain your answer.  

2. Discuss the effect of plastic overuse on the environment. 

3. Discuss the impact of plastics on society.  How has this scientific discovery changed our 

society 

 

 

 

 

 

 

 
1 A mixture of limestone and coal is used. 
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Scaffolding: Method for Electrical Conductivity Task 
 
The apparatus shown below may be used to find out which material is the best conductor.   

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
When a current flows through the material, the material is an electrical conductor.  The size of the 
current indicates the electrical conductivity of the material: the more current it allows to pass 
through, the better of an electrical conductor it is. 
 
Results and Observations 
 

Material Current (A) 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 

 

A 
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Specific Marking Rubric: Different Materials for Different Uses 

 

 Different Materials for Different Uses 
 

Each marking criterion below carries a maximum of two marks for a total of 100 marks.  Marks are 

awarded for each of the MQF levels 1, 2, and 3 in a ratio of 3:3:4. 

General 
 0 1 2 

Lv1/2 
Works with others but is not 
always co-operative. 

Works with others in a 
cooperative manner most of 
the time. 

Works in a team and is 
respectful of others. 

Lv1/2 
Fails to make use of the 
appropriate lab attire to 
ensure personal safety. 

Makes use of the appropriate 
lab attire to ensure personal 
safety most of the time. 

Makes use of the appropriate 
lab attire to ensure personal 
safety. 

Lv1/2 
Leaves the working station in 
a disorganised manner. 

Working area is not so tidy. Cleans the apparatus and 
bench after the experiment. 

Lv1/2 
Project has missing tasks and 
evidences lack of 
organisation. 

Project is not so well 
organised (e.g. mixed up tasks 
or hard to decipher work). 

Project is well organised and 
neat.  

Lv1/2 

Little photographic evidence 
is presented. 

A picture of the group 
performing hands-on tasks is 
included in some tasks / 
Although pictures are 
included for each task, these 
do not all show the group 
performing the experiment. 

At least one picture of the 
group performing hand-on 
tasks is included for each 
experimental task. 

 

Task 1: Tensile Hardness of Materials 
 
Method 

 0 1 2 

Lv1/2 Handles some of the 
apparatus correctly and safely 
with guidance. 

Handles most of the 
apparatus correctly and 
safely. 

Handles apparatus carefully, 
correctly, safely and skilfully. 

 

Results and Observations 
 0 1 2 

Lv2 Sketchily records only some of 
the observations noted during 
the experiment. 

Records most of the 
observations noted during the 
experiment with insufficient 
detail. 

Records all observations 
noted in the experiment in 
detail.   

Lv1 Measurements are 
improperly recorded (make 
no sense). 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

 

Conclusions 

 0 1 2 

Lv2 The order of materials is 
incorrect. 

The order of materials in 
terms of tensile hardness is 
partially correct. 

The four materials are 
correctly ordered in terms of 
tensile hardness. 

Lv2 Incorrect choice of material. Chooses iron as the best 
material for the use but the 
provided reason is incorrect. 

Chooses iron as the best 
material for the use and gives 
a valid reason. 
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Research 
 0 1 2 

Lv2 Explanations/definitions are 
incorrect or copied from 
textbook/notes/internet 

Some explanations / 
definitions are correct and in 
the students’ own words. 

Correctly explains/defines all 
given terms in students’ own 
words 

Lv3 Makes more than one mistake 
in classifying materials as 
malleable and brittle. 

Correctly classifies three 
materials as malleable and 
brittle (one error). 

Correctly classifies materials 
as malleable and brittle. 

 

Task 2: Electrical conductivity of materials 
 
Planning 

 0 1 2 

Lv3 Poor diagrams are drawn 
which are not neat and do not 
fully target the given problem. 

The presented diagram is not 
neat or missing a few parts 
(e.g. missing ammeter only). 

Draws neat circuit diagram 
using correct symbols. 

Lv3 Some steps of the procedure 
are included, with limited 
order. 

Most stages of the procedure 
are included. 

All steps of the procedure are 
included and ordered in a 
logical way. 

Lv3 A table indicating some of the 
results that will be collected is 
drawn. 

A table where required results 
will be stored is drawn, but is 
missing some information. 

A table where required results 
will be stored is drawn, with 
appropriate headings and 
units. 

Lv3 The hypothesis, explanation, 
or both are missing.  There is 
little relationship between the 
explanation and the 
hypothesis. 

States the hypothesis and 
explanation, but either of 
these is marred by some 
inconsistencies/errors. 

States the hypothesis and 
explanation.  There is a logical 
link between the explanation 
and hypothesis. 

 

Method (Execution of plan or of provided method) 
 0 1 2 

Lv1/2 Needs guidance to set up 
most part of the circuit. 

Sets up circuit according to 
diagram with some help. 

Correctly sets up circuit 
according to diagram, 
including sensitivity of an 
electronic equipment. 

Lv1/2 Handles some of the 
apparatus correctly and safely 
with guidance. 

Handles most of the 
apparatus correctly and 
safely. 

Handles apparatus carefully, 
correctly, safely and skilfully. 

 
Results and Observations 

 0 1 2 

Lv1 Measurements are 
improperly recorded (make 
no sense) 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

 
Conclusions 

 0 1 2 

Lv2 Does not identify the best 
conductor. 

Identifies the best conductor 
but reasoning is absent or 
incorrect. 

Identifies the best conductor 
giving appropriate reason. 

Lv2 Few or no parts of the table 
are filled in correctly. 

Half the table is filled in 
correctly. 

Identifies the conductor and 
insulator part and the 
material for each use. 
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Task 3: Thermal Conductivity of Materials 
 
Planning (Apparatus and Diagram) 

 0 1 2 

Lv1 Does not correctly identify the 
equipment needed. 

Correctly identifies one of the 
pieces of equipment needed 
or suggests equipment that is 
only somewhat suitable for 
the task. 

Correctly identifies both 

pieces of equipment needed. 

Lv3 The presented diagram lacks 
some of the equipment used 
apart from neatness and/or 
labels. 

Draws a correct diagram for 
the experiment which lacks 
some neatness and/or labels. 

Draws a neat, well-labelled 
diagram for the experiment. 

 

Method 
 0 1 2 

Lv1/2 Handles some of the 
apparatus correctly and safely 
with guidance. 

Handles most of the 
apparatus correctly and 
safely. 

Handles apparatus carefully, 
correctly, safely and skilfully. 

 

Results and Observations 
 0 1 2 

Lv1 Measurements are 
improperly recorded (make 
no sense) 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

Lv3 Repeated readings are 
omitted. 

Average is incorrectly 
calculated. 

Repeated readings are taken 
and the average correctly 
calculated. 

Lv3 Incorrectly indicates the 
accuracy of the instrument. 

 Correctly indicates the 
accuracy of the instrument 
used in the appropriate cells. 

 

Conclusions 
 0 1 2 

Lv2 The order of materials is 
incorrect. 

The order of materials in 
terms of thermal conductivity 
is partially correct. 

The four materials are 
correctly ordered in terms of 
thermal conductivity. 

Lv2 Incorrect choice of material. Chooses expanded 
polystyrene as the best 
material for the use but the 
provided reason is incorrect. 

Chooses expanded 
polystyrene as the best 
material for the use and gives 
a valid reason. 

 

Research 
 0 1 2 

Lv2 Explanations/definitions are 
incorrect or copied from 
textbook/notes/internet 

Some explanations / 
definitions are correct and in 
the students’ own words. 

Correctly explains/defines all 
given terms in students’ own 
words 

Lv3 Information is incorrect. Some of the information is 
correctly filled in. 

Information is correctly filled 
in (radiation, conduction) 

 

Task 4: Effect of Water on Materials  

 
Planning (Apparatus) 

 0 1 2 

Lv1 Does not correctly identify 
the equipment needed. 

Correctly identifies one of the 
pieces of equipment needed 
or suggests equipment that is 
only somewhat suitable for 
the task. 

Correctly identifies both 
pieces of equipment needed. 
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Method (If with help - level 1) 

 0 1 2 

Lv2 Handles some of the 
apparatus correctly and safely 
with guidance. 

Handles most of the 
apparatus correctly and 
safely. 

Handles apparatus carefully, 
correctly, safely and skilfully. 

 
Results and Observations 

 0 1 2 

Lv1 Measurements are 
improperly recorded (make 
no sense). 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

Lv2 Sketchily records only some 
of the observations noted 
during the experiment. 

Records most of the 
observations noted during 
the experiment with 
insufficient detail. 

Records all observations 
noted in the experiment in 
detail. 

 
Conclusions 

 0 1 2 

Lv1 ½ mark for each correct answer 

Lv3 Research is absent.  Answer 
is not related to 
biodegradability. 

Discussion is sketchy and omits 
important information. 

Identifies polystyrene as 
non-biodegradable and link 
this to harm to the 
environment. 

Lv1 Lists one or no correct way 
of preventing rusting. 

Lists two or three ways of 
preventing rusting. 

Lists four ways of 
preventing rusting. 

 

Consolidation Tasks 
 
Scientific Objectivity 

 0 1 2 

Lv2 States steps to ensure 
fairness are incorrect or 
absent. 

Correctly identifies one step to 
ensure fairness in the selected 
experiment. 

Correctly identifies TWO 
steps to ensure fairness in 
the selected experiment. 

Lv2 States steps to ensure 
fairness are incorrect or 
absent. 

Correctly identifies one step to 
ensure fairness in the selected 
experiment. 

Correctly identifies TWO 
steps to ensure fairness in 
the selected experiment. 

Lv2 Correctly identifies one 
none of the terms. 

Correctly identifies two of the 
terms by selecting appropriate 
sentences. 

Distinguish between an 
observation, a hypothesis 
and a theory. 

Lv3 The suggested steps to 
enhance fairness are 
incorrect. 

Suggests one step which could 
have been adopted to make a task 
fairer. 

Suggests at least two steps 
which could have been 
adopted to make a task 
fairer. 

Lv3 The presented discussion 
does not correctly address 
the question. 

Discusses one step which was 
adopted to make an experiment 
safe. 

Discusses at least two steps 
which were adopted to 
make an experiment safe. 

 
 

Additional Research 
Lv3: 2 marks for each correct answer. 
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Portfolio Exemplar 2: Pollution in Malta 

  
Pollution in Malta 

 

Unit Title:  

Learning Outcome:  

  

Student’s Name:  

Teacher’s Name:  

  

Date submitted:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Learner Authentication 
 
I confirm that all the work submitted for this assignment is my own. I have referenced any sources 
(from books and websites).  
 
Student signature: ___________________ Date:_________________  
 
 
 

Teacher Declaration 
 
I am satisfied that the work submitted for this assignment was carried out by the student 
independently/ under supervision.  
 
Teacher signature: ___________________ Date:______________ 
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Pollution in Malta 

 
Scenario 

You are part of a non-governmental organisation called CarbonMalta.  The main aim of 

CarbonMalta is to promote environmental awareness.  You are concerned that parts of the 

general population do not understand global warming.  Others are not sufficiently aware 

of the impact they have on the environment and ways to reduce this.  In this assignment 

you shall: 

1. Show effects of carbon dioxide on the atmosphere; 

2. Study air quality in your locality; 

3. Study action being taken locally to reduce environmental impact. 

4. Study whether the local community is aware of pollution and what measures they 

are willing to take to reduce their impact on the environment; 

 

General 

You are reminded to: 

1. Be respectful to your teammates during any group work; 

2. Make use of appropriate laboratory attire;  

3. Clean the apparatus and bench after each task; 

4. Neatly order your work; 

5. Present at least ONE picture of yourself/the group performing EACH hands-on task 

as evidence.  

 

Experiments and site visits will be conducted as a group.  However, planning, results, 

observations, conclusions, research and all other tasks must be developed individually. 

 

Source: Times of Malta (2017): https://timesofmalta.com/articles/view/maltas-air-

pollution-among-the-worse-in-europe.660531 

 

https://timesofmalta.com/articles/view/maltas-air-pollution-among-the-worse-in-europe.660531
https://timesofmalta.com/articles/view/maltas-air-pollution-among-the-worse-in-europe.660531
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1. Preparation and Storage of Carbon Dioxide 

CarbonMalta is planning to perform a demonstration to members of the general public 

showing the effects of carbon dioxide on the atmosphere.  However, to be able to do so, 

they need to prepare and store carbon dioxide.  The raw materials for the preparation must 

be easily available. 

Planning – Preparing CO2 

Plan an experiment to prepare carbon dioxide.  Your plan should include: 

• Common, everyday substances which can be used as reactants to produce carbon 

dioxide; 

• The apparatus required.  Include a suitable piece of equipment to collect and store 

the carbon dioxide; 

• A diagram of the setup of apparatus; 

• Procedure taken. 

 

Testing for CO2 

You need to show that the gas being prepared is carbon dioxide.  

• State the test for carbon dioxide and expected result. 

• Carry out this test and show the results to the teacher. 

 

2. Effects of Carbon Dioxide in the Atmosphere 

Carbon dioxide has two main effects when released in the Earth’s atmosphere.  These are 

(i) global warming and (ii) acid rain.  In this activity you shall plan and perform experiments 

to show this.  The NGO CarbonMalta will show these experiments and their results through 

social media.  Thus, you are also to write some information about acid rain and global 

warming. 

2.1 Carbon Dioxide as a weakly Acidic Gas 

Planning 

Plan an experiment to show that carbon dioxide is a weakly acidic gas.  Your plan should 

include: 

• The apparatus and chemicals required; 

• Procedure taken; 

• Expected results (hypothesis).  Briefly explain why this is expected to happen. 

 

Conclusion 

How do the results of the experiment show that carbon dioxide is an acidic gas?  Explain. 

 

Consolidation 

1. Other gas pollutants contribute more to acid rain than carbon dioxide.   

(i) Name another gas that contributes to acid rain.   

(ii) Identify its source. 

2. Explain the effect of acid rain on limestone. 
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2.2 Carbon Dioxide as a greenhouse gas 

Planning 

Read the list of apparatus and the method provided below.  Make sure that before the 

experiment you: 

• Collect the bottles required for the experiment; 

• Design a table of results for this experiment.  The table of results should have a 

space where the temperature difference in each bottle will be calculated. 

 

Apparatus 

• Four plastic bottles of the same size with caps; 

• Four thermometers; 

• Plastic wrap. 

 

Method 

• Seal a thermometer with each cap. 

• Close two of the plastic bottles. 

• Push carbon dioxide into the two remaining plastic bottles (note: Carbon dioxide 

is denser than air.  It should be pumped to the bottom of each bottle.) 

• Close these two bottles. 

• Label bottles as ‘Air 1’, ‘Air 2’, ‘CO2 1’ and ‘CO2 2’. 

• Take note of the temperature in each bottle. 

• In two different locations, place a bottle filled with air next to a bottle filled with 

carbon dioxide.  Allow these to stand until next lesson. 

• Take note of the temperature in each bottle. 

• Work out the average temperature change for each gas. 

 

Table of results 
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Conclusion 

1. How do the results of this experiment show that carbon dioxide is a greenhouse 
gas? 
 

Consolidation 

1. Carbon dioxide is not the only greenhouse gas that pollutes the Earth.  Identify 
another greenhouse gas.  Name the source of this gas. 

2. Describe the greenhouse effect. 
3. Describe the effects of global warming on life on earth. 

 

Fairness 

Explain how EACH of the following steps affects (increases or decreases) the fairness of this 
experiment: 

1. Bottles containing atmospheric air are set up even though the experiment is to 
study whether carbon dioxide (not atmospheric air) is a greenhouse gas. 

2. Two bottles containing each substance (air or carbon dioxide) are set up, rather 
than one of each. 

3. Air Quality: Particulate Matter 

Particulate matter (PM) is another form of pollution.  It is of serious concern in Malta.  

CarbonMalta wants to investigate whether different localities around the Maltese islands 

experience different levels of particulate matter pollution.  Each member of CarbonMalta 

will perform the experiment shown below.  You will then collate everyone’s results and 

make a brief report for social media. 

Apparatus 

An apparatus is provided to measure mass. 

• Name this apparatus: _______________________ 

• Note its accuracy and indicate this in the appropriate place in the table of results. 

• Name the apparatus used to measure small length (10 cm): ________________ 

 

Method 

• Cut a 2 litre water bottle about 10 cm from the top. 

• Place some weights in the bottle so that it is not carried away by wind. 

• Insert the inverted top part in the bottle to form a funnel. Seal the edges with tape 

if necessary. 

• Record the mass of the bottle with 

weights. 

• Allow the bottle to stand for _____ 

days in a locality of your choice (e.g. 

roof or yard of a relative’s house or 

school. If possible, all students 

should use a roof).   

• Record the mass of the bottle with 

contents. 
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Results and Analysis 

1. Store the data collected in the table below. 

Bottle 
no. 

Locality 
Mass Before (g) Mass After (g) 

Mass of PM (g) 
± ± 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
 

2. Use your table of results to complete the table below.  Show your working. 

Locality No. of bottles Average Mass of PM (g) 

   

   

   

   

   

 

3. Plot a bar graph showing the average mass of particulate matter (g) in the different 

localities (axis must be provided by teacher). 

4. Are there notable differences in mass of particulate matter between different 

localities of the Maltese islands? 

4. Research on Power Station 

The power station at Delimara produces most of Malta’s electrical energy. 

1. What fuel is used by the Delimara power station?  

2. Explain how electrical energy is produced at the Delimara power station.  Your 

answer should have two parts: 

a. The FOUR processes which take place, starting from combustion of the fuel in 

the boiler.                                                                                                                 

b. The energy transfer in each process (hint: there are five forms of energy in 

total).  
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5. Site Visit: WasteServ Thermal Treatment Facility and Autoclave 

One of WasteServ’s initiatives to control pollution is the incinerator.  CarbonMalta is visiting 

this site to understand how it works, how it helps the environment, and what other 

measures are happening in Malta to reduce pollution. 

Planning 

Before visiting a site, it is important to carry out some preliminary research.  For this 

purpose, WasteServ have Site Rules available on the internet. 

• What are possible health and safety hazards on this site?                 

• What safety wear is required for visitors on this site?   

 

Collection of Evidence 

When on the site, make sure you listen up to be able to answer the following questions for 

CarbonMalta. 

1. List waste that can be thermally treated and waste that cannot be thermally 

treated.  Give TWO examples of each.                  

2. What does thermal treatment of waste mean?                 

3. What is the effect of the autoclave on thermal treatment of waste?              

 

Analysis 

In about 50 words, discuss the role of thermal treating waste for the environment.  Some 

points which you might consider are: 

1. What are negative and positive effects of thermal treatment of waste on the 

environment?                                                                                                                        

2. Can thermal treatment solve all our pollution problems in the future?              
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Specific Marking Rubric: Pollution in Malta 

 
Specific Marking Rubric: Pollution in Malta 

 
Each marking criteria below carries a maximum of two marks for a total of 100 marks.  
Marks are awarded for each of the MQF levels 1, 2, and 3 in a ratio of 3:3:4. 

General 

 

 0 5 10 

Lv1/2 Works with others but 
is not always co-
operative. 

Works with others in a 
cooperative manner most of 
the time. 

Works in a team and is 
respectful to others in all 
activities. 

Lv1/2 Fails to make use of the 
appropriate lab attire. 

Makes use of the 
appropriate lab attire. 

Makes use of the 
appropriate lab attire. 

Lv1/2 Leaves the working 
station in a 
disorganised manner or 
does not help 
teammates in cleaning 
and clearing. 

Working area is not so tidy. Cleans the apparatus and 
bench after the experiment. 

Lv1/2 Project has missing 
tasks and evidences 
lack of organisation. 

Project is not so well 
organised (e.g. mixed up 
tasks or hard to decipher 
work). 

Project is well organised and 
neat. 

Lv1/2 Little photographic 
evidence is presented. 

A picture of the group 
performing hands-on tasks is 
included in some tasks / 
Although pictures are 
included for each task, these 
do not all show the group 
performing the experiment. 

At least one picture of the 
group performing hand-on 
tasks is included for each 
experimental task. 

 

1. Preparation and Storage of Carbon Dioxide 
 

Planning – Prepare CO2 

N.B. If the student is unable to plan the experiment, the method should be provided such 
that they may be assessed on their ability to follow the method, collect data, and make 
conclusions.  Marks for planning are lost in this case. 

 0 4 8 

Lv3 Most of the apparatus 
required is not listed.  
The syringe is not 
selected as apparatus 
to collect and store the 
gas. 

Most apparatus required for 
the experiment is listed but 
the gas syringe is not. / 
Syringe is identified but 
many pieces of apparatus 
are not listed.  

Apparatus required for the 
reaction, including the 
syringe to collect and store 
the gas, is listed. 

Lv3 Does not identify any of 
the required chemicals. 

Identifies acid and carbonate 
(general term or chemical 
names) as reactants. / 
Common and chemical name 
are correctly provided for 
one reactant only. 

Identifies acid and carbonate 
as reactants and gives 
example of a common acid 
(e.g. spirit of salt, vinegar) 
and carbonate (e.g. 
limestone, marble). 
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Lv3 The presented diagram 
lacks some of the 
equipment used and 
lacks neatness and/or 
labels. 

Draws a correct diagram for 
the experiment which lacks 
some neatness and/or 
labels. 

Draws a neat, well-labelled 
diagram for the experiment. 
(if syringe is not identified 
and, thus, not drawn, 
student should not be 
penalised twice). 

Lv3 Some steps of the 
procedure are 
included, with limited 
order. 

Most stages of the 
procedure are included. 

All steps of the procedure 
are included and ordered in 
a logical way. 

 

Method – Prepare CO2 

 0 1 2 
Lv1/2 Handles very little of 

the apparatus correctly 
and safely and with 
guidance. 

Sets up most of the 
apparatus as per diagram 
with some guidance. 

Handles apparatus carefully, 
correctly, safely and skilfully.  
Is able to setup the 
apparatus as per diagram 
with very limited guidance if 
at all. 

 
Testing for CO2 

 0 2 4 

Lv2 Does not state the 
correct test for carbon 
dioxide. 

Stated test and expected 
result are incomplete (leave 
out important information, 
such as the expected result). 

Both test for CO2 and 
expected result are correctly 
stated. 

Lv1/2 Handles very little of 
the apparatus correctly 
and safely and only 
does so with guidance. 

Handles most of the 
apparatus correctly and 
safely with limited guidance. 

Handles apparatus carefully, 
correctly, safely and skilfully.  
(Students must be advised 
not to use too much carbon 
dioxide as this will turn 
solution colourless again). 

2. Effects of Carbon Dioxide in the Atmosphere 

2.1 Carbon Dioxide as a weakly Acidic Gas 
 

Planning 

 0 3 6 

Lv3 Many pieces of 
equipment and 
apparatus are not 
listed. 

Most apparatus and 
chemicals required for the 
experiment are listed.  

All apparatus and chemicals 
required are listed (suitable 
container, suitable indicator, 
water) 

Lv3 Some steps of the 
procedure are 
included, with limited 
order. 

Most stages of the 
procedure are included. 

All steps of the procedure 
are included and ordered in 
a logical way. 

Lv3 Both hypothesis and 
explanation are 
missing. 

States the hypothesis but 
gives no explanation. 

States the hypothesis and 
explanation.  (e.g. Universal 
indicator will turn yellow or 
orange.  The pH indicator 
chart provided with the 
indicator says this is the 
colour at pH 6 or 5, which is 
expected for carbon dioxide 
since it is a weak acid.)  
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Method 

 0 1 2 

Lv1/2 Handles very little of 
the apparatus correctly 
and safely and with 
guidance. 

Sets up most of the 
apparatus as per method 
with some guidance. 

Handles apparatus carefully, 
correctly, safely and skilfully.  Is 
able to setup the apparatus as 
per method with very limited 
guidance if at all. 

 

Conclusion 

 0 1 2 

Lv2 
Wrong conclusion and 
reasoning. 

Reason is short with 
insufficient detail (e.g. 
because litmus turned red). 

Valid conclusion referring to 
the colour change of indicator 
as proof of the acidic nature of 
gas dissolved in water. 

 

Consolidation 

 0 2 4 

Lv2 
Identifies neither gas 
nor source. 

States correct example of 
gas or source. 

States both gas and source. 
(E.g. sulfur dioxide/nitrogen 
dioxide from fossil fuels / 
extreme conditions in a car 
engine). 

Lv3 
Provided description 
and explanation, if any, 
are both incorrect. 

Describes effect of acid rain 
on limestone. 

Describes effect of acid rain on 
limestone and explains this 
effect (e.g. acids react with 
carbonates, such as limestone. 
Limestone is eaten / eroded / 
dissolves in acid.) 

  
2.2 Carbon dioxide as a greenhouse gas 

 

Planning 

 0 1 2 

Lv2 
Any information from 
table of results, if at all, 
is hard to retrieve. 

Table of results has space to 
store and retrieve some of the 
required information.  
Otherwise, it may identify all 
quantities to be measured but 
unable to distinguish results for 
the different bottles. 

Table of results has space to 
store (i) initial temperature, 
(ii) final temperature, and 
(iii) temperature difference.  
Bottles are properly labelled 
in the table. 

 

Method 

 0 2 4 
Lv1/2 Handles very little of 

the apparatus correctly 
and safely and with 
guidance. 

Sets up most of the 
apparatus as per method 
with some guidance. 

Handles apparatus carefully, 
correctly, safely and skilfully.  Is 
able to setup the apparatus as 
per method with very limited 
guidance if at all. 

Lv1 Has problems reading 
values accurately from 
a thermometer even 
with guidance. 

Can read from a 
thermometer accurately 
with some guidance. 

Can read from a 
thermometer accurately 
with no or very little 
guidance. 
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Table of results 

N.B. Students who are unable to plan the table themselves should be provided a template 
by their teacher.  In this case, marks for planning the table are lost, but marks for results 
may still be awarded according to the criteria below. 

 0 2 4 

Lv1 
Measurements are 
improperly recorded 
(make no sense) 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

Lv3 
Repeated readings are 
omitted. 

Repeated readings are taken 
but average is incorrectly 
calculated. 

Repeated readings are taken 
and the average correctly 
calculated. 

 

Conclusion 

 0 1 2 

Lv2 Makes no sensible 
conclusion, or does not 
refer to data collected 
in the experiment. 

Requires guidance to make 
the proper conclusion / the 
conclusion is vague or not 
well-articulated. 

Links higher temperature 
difference in carbon dioxide 
bottles with trapping of heat 
by the gas. 

 

Consolidation 

 0 3 6 

Lv1 

Identifies neither gas 
nor source. 

Identifies gas or source only; 
identified source is not 
related to the (correct) gas. 

Correct example of a 
greenhouse gas and its 
source. (E.g. methane from 
livestock farming or fossil 
fuel production) 

Lv1 

Is unable to provide a 
description. 

Links greenhouse effect to 
increase in 
heat/temperature. 

Describes the greenhouse 
effect as trapping of heat 
from the sun / reflection of 
heat waves back to Earth. 

Lv2 

Is unable to provide a 
description. 

Sketchily describes/refers to 
some effects of global 
warming, or refers to loss of 
biodiversity without 
explanation. 

Describes one or two effects 
such as difficulty for living 
things to adapt to higher 
temperatures, loss of habitat 
(polar), lack of water in dry 
places and link these to loss 
of biodiversity.  Can also 
mention the importance of 
some global warming for life 
on Earth. 

 

Fairness 

 0 2 4 

Lv3 

Does not indicate that 
this step increases 
fairness. 

Recognise this increases 
fairness.  Is not able to 
provide a correct 
explanation. 

Recognise this increases 
fairness. Explains the 
importance of a control in 
experiments. 

Lv3 

Does not indicate that 
this step increases 
fairness. 

Recognise this increases 
fairness.  Is not able to 
provide a correct 
explanation. 

Recognise this increases 
fairness. Explains the 
importance of repeated 
readings in experiments. 
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3. Air Quality: Particulate Matter 

Apparatus 

 0 2 4 

Lv1 
None of the equipment 
is properly stated. 

Only one of the apparatus is 
correctly stated. 

States electronic balance 
and ruler as measuring 
equipment needed. 

Lv3 

Incorrectly indicates 
the accuracy of the 
instrument. 

Correctly indicates the 
accuracy of the instrument, 
but uses only one of the cells 
or indicates this in other cells 
(such as average). 

Correctly indicates the 
accuracy of the instrument 
used in the right cells. 

 
Method 

 0 2 4 

Lv1/2 Handles very little of 
the apparatus correctly 
and safely and with 
guidance. 

Sets up most of the 
apparatus as per method 
with some guidance. 

Handles apparatus carefully, 
correctly, safely and skilfully.  
Is able to setup the 
apparatus as per method 
with very limited guidance if 
at all. 

Lv1 Has problems reading 
values accurately from 
an electronic balance 
or ruler even with 
guidance. 

Can read from an electronic 
balance and ruler accurately 
with some guidance. 

Can read from an electronic 
balance and ruler accurately 
with no or very little 
guidance. 

 
Results and Analysis 

 0 4 8 

Lv1 
Measurements are 
improperly recorded 
(make no sense) 

Some measurements are 
recorded properly. 

Records all measurements 
properly. 

Lv3 

Is unable to calculate 
values to fill the second 
table even after having 
the table interpreted 
by the teacher. 

Calculates values to fill the 
second table with some 
errors and/or help. 

Properly calculates values to 
fill the second table with 
very few errors if at all. 

Lv1 
More than two plotted 
points are incorrect. 

Requires help to plot the bar 
chart and/or has a few (max 
of two points) errors. 

Plots all points correctly and 
draws a bar chart. 

Lv2 

Conclusion and results 
are contradictory. 

The discussion is supported 
by the results, but reasoning 
is not clear. 

Refers to results to discuss 
whether different areas of 
Malta have different PM levels 
suggesting reasonable 
explanations for this (e.g. 
quarries, urban vs rural areas). 

 

4. Research on Power Station 
1. One mark for Fossil fuels / liquefied petroleum gas (MQF 1) 
2. One mark for each of (MQF 3): 

a. Combustion of fuel; 
b. Evaporation of water (increase in pressure); 
c. Rotation of turbine and/or generator; 
d. Cold water returns to boiler. 

3. One mark for each form of energy in changes (MQF 3): 
a. Chemical; b. Heat; c. Potential; d. Movement; e. Electrical. 
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5. Site Visit: WasteServ Thermal Treatment Facility and Autoclave 

Planning 

 0 1 2 

Lv3 

No correct answer / 
answer is uninformed 
by WasterServ’s Site 
Rules. 

Answers one of the posed 
questions correctly. 

Answers both questions 
correctly: 
Moving heavy machinery, 
risk of fire. 
Requirement for high 
visibility vest. 

Method 

 0 1 2 

Lv1/2 Does not wear the full 
school uniform approp-
riately/is scruffy and 
behaves inapprop-
riately (e.g. is loud, 
leaves rubbish) at the 
site being visited. 

Wears the full school 
uniform but does not show 
interest during the site visit.  
May be somewhat noisy or 
lacking respect. 

Is well-presented, shows 
interest and asks questions 
on site. 

Collection of Evidence 

 0 3 6 

Lv1/2 One or zero examples 
are correct. 

Two or three of the 
examples are correct. 

All four examples are 
correct. 

Lv1/2 Mentions none of the 
points required for full 
marks. 

Mentions only of the points 
required for full marks. 

Defines thermal treatment 
of waste as the (i) burning of 
waste to (ii) produce energy. 

Lv1/2 Mentions none of the 
required points. 

Mentions only that it ‘cooks’ 
waste or that it makes the 
process greener without 
linking these. 

Autoclave cooks waste 
(removes water) so it 
requires less energy to burn.  
Produces less greenhouse 
gases as less energy is 
required to start the process. 

Analysis 

 0 2 4 

Lv3 Environmental effects 
of incineration are not 
identified. 

Attempt only identifies 
advantages of incinerating 
waste. 

Attempt lists both 
environmental gains from 
incinerating waste and the 
losses, such as generation of 
greenhouse gases. 

Lv3 Simplistic view that one 
measure alone could 
solve environmental 
problems. 

Identifies that incineration 
alone with not solve all 
environmental problems.  
Little to no alternative 
options given. 

An argument that 
incineration alone will not 
solve problems.  Argument 
for other measures which 
must include the production 
of less waste.  
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Coursework Mode 2: Experiment 

Experiment  

 
100 marks 
 
internally-
assessed 
 
externally-
moderated 

 
 

Practical work is a common element among the science subjects.  Through experiments 
students develop experimental skills and techniques such as handling apparatus, performing 
tests or procedures, identifying variables to alter or control, conducting observations and 
measurements, and tabulating data. Furthermore, during data processing students can plot 
graphs, work out calculations, look for patterns and trends, analyse and interpret data 
observed, draw conclusions and link to scientific knowledge, principles and theory. 
Conducting experiments helps students to get a feel of the phenomena such as when they 
make connections between observing concrete evidence and the more abstract ideas or 
theories. 
 
Each experiment should not take more than around a double lesson to complete.  
Experiments may be carried out in groups of ideally not more than four students. Students 
in each group should gather and interpret their own data but each student must present 
his/her own individual report.   
 
The following information shows the sections and respective notes that should be included 
in an experiment report.  Third person past tense should be used when writing experimental 
reports. 
 
A rubric for marking experiments is presented at the end of this document.   

 

 

Section Details 

  

Date Write the date when the experiment was carried out in the lab. 

Title The title indicates the links to particular assessment criteria as 

outlined in the curriculum.   

Aim The purpose of the experiment is clearly stated. 

Apparatus  A list of apparatus used during the experiment. 

Diagram Clear diagram/s of the experimental setup are to be drawn and 

labelled in pencil.  Diagrams should not be too small nor too large.  

Procedure This section will be provided to the students by the teacher. 

Precautions A list of precautions taken to improve the accuracy of the experiment 

is presented. This might include taking readings at eye-level to avoid 

parallax error, starting and stopping the stopwatch on time, ways of 

reducing human reaction error, etc. Each precaution needs to be 

supported with reason/s explaining why such precautions are taken.  

Results and 

Observations 

Depending on the nature and type of the experiment: 

• Numerical results should be tabulated. 

o Write the name of the measurement and its units in the 

column headers of the table of results.   

o Repeated readings should be taken when possible and 

recorded in the table. 

o Numerical values should be given to the same number of 

significant figures appropriate to the measuring device. 
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• Observation statements can be written in a sequential order as 

noted during the different stages of the experiment. 

Observations can also be drawn in diagrams (magnetic field 

patterns / different balancing forces on a pivoted system etc.). 

Processing data • Graphs are a pictorial way of looking at a table of 

results.  Patterns can be observed and anomalous results can be 

identified.   

• Graphs should include at least 5 data points. 

• Suitable scales should be chosen which makes it easy to plot 

data.  At least 2/3 of the graph paper should be used. 

• Each axis should be labelled with the name and unit of the 

quantity being plotted. 

• Each graph should have a title. 

• The data points should be clearly marked with a “X” and the 

points are joined to have a line of best fit or a smooth curve. 

• The line must go through the origin for quantities which are 

directly proportional. 

• Gradient of line graphs are calculated and answers are given with 

the appropriate units. 

• Show all steps in the calculations. 

• In working calculations, the answer should have the same 

number of significant figures as the measurements used in the 

calculation. 

Conclusion and 

Discussion 

Include the following points as applicable to the nature of the 

experiment. 

• A summary of the findings of the experiments and relate them 

clearly to the aim of the experiment. 

• A discussion of any patterns or trends in the data.  

• State any relationships discovered or confirmed between 

variables being tested in the experiment. 

• Compare numerical results with known values from data books 

and suggest any reasons for any differences. 

• A complete analysis or interpretation of observations noted in 

the experiment. 

• Discuss any difficulties encountered in carrying out the 

experiment.  

• Suggest way/s of improving the experimental set-up and or 

results.   

• Draw a conclusion based on experimental evidence and relate it 

to scientific knowledge, laws, and theory. 
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Marking Criteria:  Experiment 

 

MARKING CRITERIA – Experiment 

Maximum 100 marks 

Date & Title & Aim & Apparatus (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
Date when experiment was carried out 
is missing. 

The date when experiment was 
conducted in the lab. 

The date when experiment was 
conducted in the lab. 

Title of the experiment is missing. The title of the experiment. A clear title of the experiment. 

Only part of the aim of the experiment 
is written 

Only part of the aim of the 
experiment is written 

A clear and concise aim of the 
experiment. 

Lists few or none of the equipment used 
during the experiment. 

Lists some of the equipment used 
during the experiment. 

Lists all apparatus used during the 
experiment. 

Diagram and Procedure (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
No or poor diagrams are drawn. Diagrams are incomplete.  Diagram/s are neat and clear.  

Diagram/s are incompletely and/or 
incorrectly labelled. 

Diagram/s are labelled correctly but 
lacks some labels. 

Diagrams include all the correct 
labelling. 

No marks shall be given for procedure. 

Precautions (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
Lists few of the precautions taken 
during the experiment with no/wrong 
explanation. 

Lists most of the precautions with 
no/unclear explanation why such 
precautions are taken. 

Lists all precautions and explain why 
such precautions are taken during the 
experiment. 

Results and Observations & Processing data (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 
No/few measurements are taken 
and/or recorded incorrectly in an 
incomplete table. 
  
 
OR (depending on experiment) 
 
No/few observations noted. 

Most measurements are taken and 
recorded correctly in an appropriate 
table with incomplete/incorrect 
headers and units. 
 
OR (depending on experiment) 
 
Most observations noted and 
adequately organized. 

All measurements are taken and 
recorded correctly in an appropriate 
table with correct headers and units. 
 
 
OR (depending on experiment) 
 
All observations correctly noted and 
well organized. 

Plots a poor graph.  
 
 
 
OR (depending on experiment) 
 
Draws clear and labelled diagrams 
including the necessary details of 
observations. 
 
OR (depending on experiment) 
 
Use of inappropriate formulae and/or 
makes incorrect calculations. 

Plots a fairly accurate line graph of 
the data obtained using an 
inappropriate scale. 
 
OR (depending on experiment) 
 
Draws fairly clear diagrams of 
observations but lack the necessary 
details. 
 
OR (depending on experiment) 
 
Use of appropriate formulae and 
makes incorrect calculations ignoring 
correct units. 

Plots an accurate line graph of the 
data obtained using the appropriate 
scale with headings and units labelled 
on each axis. 
OR (depending on experiment) 
 
Draws clear and labelled diagrams 
including the necessary details of 
observations. 
 
OR (depending on experiment) 
 
Use of appropriate formulae and 
makes correct calculations including 
use of correct units. 
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Conclusion & Discussion (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 
Conclusion provides no indication that 
the aim of the experiment was 
achieved. 

Conclusion provides an unclear 
indication that the aim of the 
experiment was achieved. 

Conclusion provides a clear indication 
that the aim of the experiment was 
achieved. 

Conclusion includes no/wrong 
explanation of how the results obtained 
can be related to scientific knowledge, 
laws and theory (including further 
research on the specific concept). 

Conclusion includes an inadequate 
explanation of how the results 
obtained can be related to scientific 
knowledge, laws and theory 
(including further research on the 
specific concept). 

Conclusion includes a good 
explanation about how the results 
obtained can be related to scientific 
knowledge, laws and theory (including 
further research on the specific 
concept). 

Discussion includes no/wrong 
suggestions of ways in which the 
experiment can be improved. 

Discussion includes poor suggestions 
of ways in which the experiment can 
be improved. 

Discussion includes good suggestions 
of ways in which the experiment can 
be improved. 

No connection of the scientific concepts 
involved to real-life situations. 

Gives an unclear connection of the 
scientific concepts involved to real-
life situations. 

Gives a clear and correct explanation 
of how the scientific concepts 
involved are related to real-life 
situations. 

Conducting the experiment (0 – 30 marks) 

0 - 9 marks 10 – 18 marks 19 –30 marks 

Handles the apparatus carelessly. 
Handles the apparatus in a fairly 
correct and safe way. 

Handles apparatus carefully, correctly, 
safely and skilfully. 

Follows written procedure and verbal 
instructions with continuous guidance. 

Follows written procedure and verbal 
instructions with minimal guidance. 

Follows written procedure and verbal 
instructions without guidance. 

No/limited participation during the 
experiment.  

Passively participates during the 
experiment.  

Actively participates during the 
experiment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 111 of 165 

 

Coursework Mode 3: Investigation 

Investigation 

 
100 marks 
 
internally-assessed 
 
externally-
moderated 

 
 

Gott & Duggan (1995) define investigations as “… a specific type of problem solving 
which allow pupils a varying degree of autonomy and which are problems to which 
the solution is not obvious.” Investigations should allow freedom, allowing students 
to be creative and choose their own methods to investigate the given problem.  
 
Students must be allowed time (at least one lesson) to solve the problem and design 
an experiment to check their solution.  The students’ plan must be checked by the 
teacher for health and safety concerns only.  Otherwise, the plan must remain 
unchanged, and students must be allowed to carry out the investigation that they 
designed which should take approximately a double lesson. 
 
The notes below contain information, definitions, and requirements that are 
important when carrying out an investigation. The following guidelines are designed 
to ensure that teachers can carry out valid and consistent assessment.  
 
It is suggested that informal feedback is given to students after the investigation has 
been planned to ensure safety of the experiment. 
 
Investigations may be carried out in groups of ideally not more than four. Each group 
should gather and interpret their own data but each student must present his/her 
own individual report.   
 
The following information shows the sections and respective notes that should be 
included in an investigation report.  

 

Section Details 

 

Investigation 

Outline 

 

This section should contain an outline of the procedure that will 
be devised in the investigation together with scientific theory 
required to understand the investigation.   
The plan should be concise and written in the future tense. 
This section should include: 
• The title. 
• A short statement of the problem to be investigated. 
• The aim of the investigation. 
• A brief description of the scientific procedure. 
• A list of materials and apparatus.  
• Any pre-experiment work.  
• A variables grid may be presented to highlight all the 

variables in the investigation (where applicable). Variables 
should be identified as independent and dependent 
variables. Other significant/relevant variables should be 
noted including the way they are controlled for results to be 
more reliable.  

• Any background theory/research where applicable is given.  
• The hypothesis section (where applicable) should give an 

outline of what may happen and why. 
 

(Note: Students are to be made aware that no marks will be lost 

if the hypothesis is disproved.) 
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Precautions and 

safety 

considerations 

This section should include: 
• Any precautions taken to achieve a more accurate result 

and improve the outcome of the investigation. 
• Safety considerations associated with the preparation and 

implementation of the investigation to prevent any 
accidents. 

Procedure 

Followed 

This section should include: 
A detailed account of the procedure followed. All the steps 
involved to perform the experiment including any modifications 
made to the plan and any additional materials and apparatus 
used should be stated.  The method should include 
measurements used, diagrams, and photos, where applicable.  
Note: 
• Results should not be included in this section. 
• Third person past tense should be used. 
• Any concentrations, measurements, amounts, times, and 

temperatures should be quantified. 
• The procedure should be written in such a way that an 

independent person could repeat the experiment without 
referring to the person writing the report. 

Results and 

observations 

This section should include: 
• All observations and/or measurements should be 

presented in an organised form.  
• Any calculated data should be presented showing all steps.  
• Graphical representations should be used to display data 

when possible.  
Note: 
• Tables may be the best way of presenting data. 
• Tables should have headings and units. 
• An adequate number of readings should be taken 

especially if a graph has to be plotted. 
• Results should not be interpreted in this section. 
• Third person past tense should be used to describe any 

observations. 

Discussion and 

Conclusion  

This section should include: 
• A brief summary of the aim of the investigation. 
• A summary of the most important findings including trends 

and patterns emerging from analysis of the results. 
• An explanation why calculations were used if any, and their 

link to the investigation. 
• A very brief description stating whether the investigation has 

supported/falsified the hypothesis. 
• A description and an explanation of how the results relate to 

the expectations based on laws, theories, relationships, 
patterns and models studied. 

• This section should be concluded by a closure of all findings. 
Evaluation and 

references  

This section should include: 
• A list of procedural/sources of errors that may have 

affected the result.  
• A list of improvements and any other experiments which 

can be done to support the conclusions. 
All sources cited in the text should be listed in full. A basic 
format should be used when listing the sources.  
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Marking Criteria: Investigation 

 

MARKING CRITERIA – Investigation 

Maximum 100 marks 

Investigation outline (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 
A poor outline of the investigation is 
given, providing the following 
requirements (where applicable) 

A less detailed outline of the 
investigation is given, providing the 
following requirements (where 
applicable) 

A detailed outline of the investigation 
is given, providing the following 
requirements (where applicable) 

The title and statement of the problem 
is not stated. 

The title or statement of the problem 
is stated. 

The title and statement of the 
problem is stated in detail. 

The aim is stated poorly. The aim is stated adequately. The aim is stated in detail. 

Some of the stages of the scientific 
procedure are included. 

Most stages of the scientific 
procedure are included. 

A detailed description of the scientific 
procedure is included as well as any 
pre experiment work if applicable. 

Lists some of the materials and 
equipment required. 

Lists most of the materials and 
equipment required. 

Lists all the materials and equipment 
required. 

Mentions variables but the dependent 
and independent variables are not 
specified.  Few or none of the variables 
that are controlled are mentioned. 

Includes a variable grid which 
specifies the dependent and 
independent variables, including 
some of the variables that are 
controlled. 

Includes a variable grid which 
specifies the dependent and 
independent variables, including 
variables that are controlled. 

Mentions aspects of the scientific 
background knowledge related to the 
investigation. 

Gives a brief summary of the 
scientific background knowledge 
related to the investigation. 

Gives a comprehensive summary of 
the scientific background knowledge 
related to the investigation. 

States the hypothesis but the 
relationship is not clear and no 
explanation is given. 

States the hypothesis showing the 
relationship between variables but 
no explanation is given. 

States the hypothesis clearly and its 
justification. 

Precautions and Safety considerations (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

A list of few of the precautions and no 
explanations are given. 

A list of some of the precautions, 
including an explanation. 

A comprehensive list of precautions, 
including an explanation. 

A list of few safety considerations 
without giving reasons. 

A list of some of the safety 
considerations giving reasons. 

A list of all safety considerations 
giving reasons. 

Procedure Followed (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
List some of the steps of the procedure 
but not in sequential order.  Some steps 
may be missing or incomplete. Names a 
few of any additional equipment 
needed. 

Lists most of the steps of the 
procedure which are easy to follow.  
Discusses some of refinements and 
names some of the additional 
equipment (if needed) to the outline 
of the investigation. 

Lists all steps of the procedure in a 
detailed, sequential order that are 
easy to follow. Discusses refinements 
and names all the additional 
equipment (if needed) to the outline 
of the investigation. 
 

Draws poorly labelled diagrams. Not all 
diagrams are included. 

Draws suitably labelled diagrams but 
not all diagrams are included. 

Draws neat and labelled diagrams 
showing of all steps in the method. 
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Results and observations (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
Records only some of the observations 
noted. 

Records most of the observations 
noted but observations are not 
clearly organised. 

Records all observations in detail and 
organises them in a clear manner e.g. 
in a paragraph or in a table format.   

An inadequate number of numerical 
data is poorly presented in a table with 
appropriate heading.  Units may be 
missing and numerical values are not all 
given to the same number of significant 
figures appropriate to the measuring 
device.  No evidence of repeated 
readings. 
 

A sufficient number of numerical 
data is presented in a table with 
appropriate headings.  Some units 
may be missing and numerical values 
are not all given to the same number 
of significant figures appropriate to 
the measuring device.  Repeated 
readings taken when appropriate. 
 

An appropriate number of numerical 
data is presented in a table with 
appropriate headings and units. 
Numerical values are given to the 
same number of significant figures 
appropriate to the measuring device.  
Repeated readings taken when 
appropriate.  
 

Works out some of the calculations 
with missing steps. Answers may be 
incorrect and without the proper units. 

Works out most of the calculations 
with a few missing steps.  Answers 
are correct but not all units are 
included. 

Works out the necessary calculations 
showing all the steps and giving 
correct answers and units. 

Constructs a poor graph with an 
inadequate scale.  Incorrect plotting 
with missing headings and units on the 
axis. 

Constructs an accurate graph but it is 
not of the appropriate scale.  
Headings and units may not be 
labelled on each axis. 

Constructs an accurate graph of the 
data obtained using the appropriate 
scale.  Headings and units are labelled 
on each axis. 

Discussion & Conclusion (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
Presents an incomplete analysis/ 
interpretation of observations or 
measurements with many errors. 

Identifies trends or patterns in 
observations or measurements/ 
graphs and supports them with a 
satisfactory analysis/ interpretation 
of data. Some errors are present. 

Identifies trends or patterns in 
observations or 
measurements/graphs and supports 
them with a complete and correct 
analysis/interpretation of the data. 

Makes a poor conclusion that is 
partially based on the observations/ 
data obtained.  Gives a poor 
explanation it in terms of scientific 
knowledge. 

Makes a satisfactory conclusion 
which is consistent with the 
observations/ data and explains it in 
terms of scientific knowledge. 

Makes a detailed conclusion which is 
consistent with the observations/ 
data and explains it in terms of 
scientific knowledge. 

Poorly relates the outcome of the 
investigation to the hypotheses stated 
without explaining whether it is 
supported or falsified. 

Satisfactorily relates the outcome of 
the investigation to the hypotheses 
stated without explaining whether it 
is supported or falsified. 

Relates the outcome of the 
investigation to the hypotheses 
stated explaining whether it is 
supported or falsified. 

Evaluation and References (0 – 10 marks) 

0 - 3 marks 4 – 6 marks 7 – 10 marks 
Identifies few of the experimental 
errors but does not give an explanation 
why such errors are observed. 

Identifies some of the experimental 
errors or anomalous observations 
and gives a partial explanation why 
such errors are observed. 

Identifies any experimental errors or 
anomalous observations and gives an 
adequate explanation why such 
errors are observed.  Indicates 
whether the range and quality of data 
collected was sufficient to draw a 
conclusion. 

Identifies few limitations of the 
experiment but does not discuss ways 
of improving experiment. 

Discusses limitations of the 
experiment and suggest some ways 
of improving the experiment set up 
and/ or results 

Discusses the limitations and 
weaknesses of the investigation and 
suggests ways of improving the 
experimental set up and/or results.  
Suggests follow up experiments to 
investigate further ideas related to 
the investigation. 

Few or no references are listed. Most references are listed correctly. All references are listed correctly. 
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Conducting the Investigation (0 – 30 marks) 

0 - 9 marks 10 – 18 marks 19 – 30 marks 
Can handle some of the apparatus and 
correctly and safely, when instructed 
by the teacher. 

Handles most of the apparatus 
correctly and safely. 

Handles apparatus safely, correctly 
and skilfully. 

Not always using equipment 
appropriate for the task, making few 
observations and measurements and 
recorded data is not organised 
appropriately. 

Using equipment appropriate for the 
task, making most of the 
observations, taking measurements 
and records limited data. 

Using equipment appropriate for the 
task, making systematic observations, 
taking accurate measurements and 
records data in an orderly manner.  
Works in an organised and diligent 
manner. 

Working with others but not always 
being cooperative. 

Works with others in a cooperative 
manner most of the time. 

Works in a team and is respectful of 
others. 

No/limited participation during the 
investigation. 

Passively participates during the 
investigation. 

Actively participates during the 
investigation. 

Failing to make use of the appropriate 
attire ensuring personal safety. 

Makes use of the appropriate attire 
ensuring personal safety most of the 
time. 

Makes use of the appropriate attire 
ensuring personal safety. 

Does not clean the apparatus and 
leaves the working station in a 
disorganised manner. 

Cleans the apparatus and 
workstation after being reminded. 

Cleans the apparatus and 
workstation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 116 of 165 

 

Coursework Mode 4: Site Visit 

Site Visit  

 
100 marks 
 
internally-assessed 
 
externally-
moderated 

 
 

Site visits offer opportunities to observe the actual world and relate the theory learned 
in class to a contextualised setting giving an authentic picture of science, its relevance 
to everyday life and its social purposes. During a site visit, students are exposed to 
multiple stimuli, thus attracting students of different learning styles, learning abilities 
and backgrounds.  Such contextualised settings drive students to explore and discover 
new environments and become involved in the activity. In fact, it is a symbiosis of 
intrinsic motivation to learn and an entertaining environment that help significant 
learning gains for the students. Research shows that sites of scientific interest help the 
students consolidate the work carried out in class, allow them to apply theory to the 
actual world, introduce the students to the world of work, help them take actions in 
their real life as they increase awareness about issues discussed and contribute to less 
compartmentalisation among subjects.  
 

For a site-visit experience to be valuable, prior work is required. This involves 
preparation such as planning it in time to compliment work carried out in class, 
carrying out risk assessment on site and showing pictures to students to make them 
more familiar with the premises thus reducing the novelty effect that can hinder the 
commencement of cognitive tasks.  Prior to the students’ visit, communication with 
the guide on the premises is essential to determine the learning objectives. However, 
one should be aware that the learning that occurs during a site visit is not exclusive to 
knowledge and facts. Learning outcomes such as awareness, enjoyment, interest, 
opinion and understanding are also achieved. 
 

The following table shows the relevant sections in the site visit report. There is no 
established word limit, however the guidelines accompanying each sections give a 
clear indication of the amount of work expected. Each student should present an 
individual report.  This may include various forms such as text, photographs with 
captions, labelled diagrams/drawings and tables with information.  
 
A rubric for marking a site visit report is presented at the end of this document. 

 

Section      Details 

Date Date of site visit  

Title 
The title should include the name of the site where the visit is 
being carried out. 

Aim  
The aim should consist of a brief note stating the aim/s and 
objectives of the visit.   

Keywords 
(optional) 

This section should contain three to five keywords which link 
the site visit to the relevant learning outcomes and/or 
assessment criteria. 

Preparatory 
activities  

This section should include: 
● background information about the scientific aspects 

relevant to the site visit; 
● questions the students would be asking the relevant 

practitioner/s; 
● an outline of  any activities to be carried out. 

Site details 

This section should include: 

● a brief history of the site (where applicable). 

● a brief description of  the location where the site visit 

took place. 
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Precautions  

and Safety 

Considerations 

This section should contain potential hazard/s and the 

precautionary measures taken to reduce them.  

Site Activities 

This section should include a description of the activities 

carried out on site. Each activity should be reported in the 

third person past tense.   

Communication 

of outcomes 

This section should include the answers to the questions 

prepared by the students prior to the visit and any other 

information collected during the visit.  

Discussion and 

Evaluation 

This section should include a discussion and/or an evaluation 

and/or an interpretation of the outcomes achieved including 

the processing of any data collected.  Any other information 

collected with respect to the aims of this task may form part 

of this section. 

Reflection 

This section should include the students’ self-reflection/s on 

their experience of the site visit, related to good practices, 

possible improvements and alternative activities that could 

have been carried out during the visit. 

References  
All sources cited in the report should be listed in full. A 

consistent format should be used when listing the sources. 
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Marking Criteria: Site Visit 

 

MARKING CRITERIA – Site Visit 
Maximum 100 marks 

Title & Aim (0 – 5 marks) 

0 - 1 mark 2 – 3 marks 4 – 5 marks 
Title is missing. Title is incomplete. 

 
Title includes the full name of the site 
and the location where the visit took 
place. 

Date is missing. Date is missing. Date of site visit.  

A limited description of the aim/s and 
objective/s of the site visit is given. 

A partial description of the aim/s and 
objective/s of the site visit.  

Aim/s and objective/s of the visit 
clearly stated. 

Preparatory Activities (0 – 15 marks) 

0 – 4 marks 5 – 9 marks 10 – 15 marks 

No/minimal background information 
about the scientific aspects relevant 
to the site visit. 

Inadequate background information 
about the scientific aspects relevant 
to the site visit. 

Background information about the 
scientific aspects relevant to the site 
visit. 

No/minimal number of questions to 
ask the relevant practitioner/s. 

Few or not so relevant questions the 
students would be asking the 
practitioner/s on site. 

Relevant questions the students 
would be asking the practitioner/s on 
site. 

No/minimal outline of activities to be 
carried out. 

An incomplete and/or incoherent 
outline of activities to be carried out. 

A thorough outline of the activities to 
be carried out. 

Site Details (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

No/minimal description of the 
location.  

An incomplete and/or incoherent 
description of the location.  

A complete description of the 
location.  

No/incorrect history of the site.  An incomplete history of the site.  A brief history of the site.  

The main purpose of the site is not 
stated. 

The main purpose of the site is not 
clearly stated. 

The main purpose of the site is clearly 
stated. 

Precautions and Safety Considerations (0 – 5 marks) 

0 - 1 mark 2 – 3 marks 4 – 5 marks 

No/minimal list of potential hazard/s 
and the precautionary measures 
taken to reduce them is presented. 

Incomplete list of potential hazard/s 
and the precautionary measures 
taken to reduce them is presented. 

Comprehensive list of potential 
hazard/s and the precautionary 
measures taken to reduce them is 
presented. 

Site Activities (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 

No/minimal description of the 
activities carried out on site. 

Incomplete description of the 
activities carried out on site. 

Detailed description of the 
activities carried out on site.  

Communication of Outcomes (0 – 15 marks) 

0 – 4 marks 5 – 9 marks 10 – 15 marks 

No/poor communication of outcomes 
to the questions prepared by the 
students.  

Good communication of outcomes to 
the questions prepared by the 
students.  

Comprehensive communication of 
outcomes to the questions prepared 
by the students.  
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Discussion and Evaluation & References (0 – 20 marks) 

0 - 6 marks 7 – 12 marks 13 – 20 marks 
No/poor discussion and/or evaluation 
and/or interpretation of the 
outcomes achieved or information 
collected with respect to the aim/s 
and objective/s set including 
processing of data. 

A good discussion and/or evaluation 
and/or interpretation of the 
outcomes achieved or information 
collected with respect to the aim/s 
and objective/s set including 
processing of data. 

A comprehensive discussion and/or 
evaluation and/or interpretation of 
the outcomes achieved or information 
collected with respect to the aim/s 
and objective/s set including 
processing of data.  

No sources cited listed. Incomplete list of sources cited and/or 
presented inconsistently.  

All sources cited in the report are 
listed in full in a basic format. 

Reflection (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
No/minimal self-reflection/s on the 
experience of the site visit including 
good practices, possible 
improvements and alternative 
activities. 

Superficial self-reflection/s on the 
experience of the site visit including 
good practices, possible 
improvements and alternative 
activities. 

Thorough self-reflection/s on the 
experience of the site visit including 
good practices, possible 
improvements and alternative 
activities.  
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Coursework Mode 5: Project 

Project  

 
100 marks 
 
internally-
assessed 
 
externally-
moderated 

 
 

 

A project is an interdisciplinary approach that involves tasks based on challenging 
questions and / or problems, culminating in realistic tangible products. The project should 
help enhance the student creativity and interest in the subject whilst improving 
knowledge and attitudes towards science. It gives the students the opportunity to apply 
and enhance a range of skills (cognitive, technical, physical, creative, etc) Projects are of 
particular importance in science classes because they give students the opportunity to 
work like scientists.  Furthermore, ‘A growing body of evidence suggests that inquiry-
based instruction resulting from project work results in significantly higher student 
achievement with respect to content knowledge, reasoning, and argumentation skills’ 
(Abdi 2014; Riga et al. 2017). 
The project in the Physics classroom assesses how a student applies the scientific method 
to work on a solution to a single task, situation and/or scenario which the students 
propose, based upon the theme/s indicated by the teacher. A project should consist of 
ONE of components A, B or C AND component D as outlined below. 
A. Written: students use written language to communicate ideas and information 

supported, where applicable, by data, tables, flow charts, diagrams, referenced 
research, etc.; (e.g. reports which include separate headings, an elaborate article for 
a newspaper/magazine, leaflet, chart, script for a role play, etc. (about 500 words)) 
OR 

B. Product: using a range of skills students create a product, including a model (e.g. 
water heater model), prototypes (e.g. solar oven), automated control systems (e.g. 
air conditioning system), digital presentation OR 

C. Demonstration: students will make an actual demonstration in class/lab of an 
innovative/creative way how to represent a scientific situation or concept AND 

D. Spoken: students use spoken language to give an explanation (2 – 3 minutes) of the 
written / product / demonstration component. In addition, teachers should ask 
questions to confirm students’ understanding of scientific concepts involved in 
project as well as to confirm the authenticity of the project. 

 
Students should work individually on the project. The whole project should take around 6 
lessons, which might not be consecutive, and include all the steps indicated in the 
guidelines below. On the other hand, students should be given some continuous class 
time to develop their project, which can be continued at home. The following steps 
related to the implementation of the project in the classroom setting, should be followed: 
1. The teacher indicates the theme/s for the project based on one or more Learning 

Outcomes / Assessment Criteria. The student is to be made aware of the types of 
projects (A or B or C) which can be submitted, keeping in mind the scientific merit of 
the project as explained in the attached rubric. The student should be encouraged to 
research the area under study to help determine the project that is to be carried out. 

2. The student selects an appropriate project and presents a plan of action that would 
lead to the final product. It is important that the student is allowed to choose their 
own project format, based on their interests, and the most suitable way to present it. 

3. It is suggested that the teacher gives feedback to the students about the plan. The 
student can revise the plan based on the feedback received. 

4. The project is carried out over a period of time established by the teacher. Students 
should keep a step by step log of the progress in a learning journal. 

5. The project (A or B or C) is submitted together with the journal and is presented to 
the class (Component D) as outlined above. Additional resources (e.g. visual aids) may 
be used to assist the students in the presentation. The student may also answer 
questions from the rest of the class. 
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The Project Guidelines 

 

Section Details 

Title and Plan  This section should include: 

• An appropriate title. 

• The aim/s of the project. 

• A brief description (short paragraph) of what the project 

will consist of including the related scientific concepts 

Written or Product or  

Demonstration 

Component 

The student will present the chosen Project component to 

the teacher:  

A: Written  

OR 

B: Product 

OR 

C: Demonstration  

The Learning Journal The journal should include: 

• The plan of the project. 

• A step by step log of the procedure involved in 

creating the project including possible trials, 

modifications, etc. 

• The relevant research, diagrams, photographic 

evidence of the process, etc. required for the project 

development 

What was learnt/concluded by the end of the project. 

Spoken Component 

 

In this section the student needs to explain: 

• The aim of the project. 

• Brief outline of the steps involved in developing the 

project. 

• What was learnt/concluded from the project. 

The teacher asks the student questions to: 

• Assess the learning of the scientific concepts covered 

by the project. 

• Assess the student’s involvement in the actual build-

up of the project itself. 
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Marking Criteria: Project 

 

MARKING CRITERIA – Project 

Maximum 100 marks 

Title and Plan (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

Title is missing or not relevant to the 
project presented. 

Title is vague and not indicative of 
what the project is about. 

A relevant and indicative title. 

Aim is missing/vague. 

 

Aim is clear however does not make 
use of accurate scientific 
terminology. 

The aim is clear, concise and fully 
stated with accurate terms. 

 

Description of the project plan lacks 
basic details or not well explained, and 
no/wrong scientific concepts are 
identified. 

Description of the project plan is not 
always clear and cannot be 
understood completely and some 
scientific concepts are identified and 
listed. 

The project plan description 
includes a clear outline of what is 
being proposed and the scientific 
concepts covered in the project are all 
listed. 

The Project (0 – 50 marks) 

0 – 15 marks 16 – 30 marks 31 – 50 marks 

Project is very basic, lacks organisation 
and does not show effort. 

Project shows basic levels of 
organisation and thought. It shows 
minimal effort. 

Project is organized, and easy to 
understand. Project is complete with 
strong evidence of effort. 

Scientific Merit of the Project 

The chosen project: 

  

• Demonstrates no original ideas or 
thoughts.  

• Relays information that required no 
research. 

• The student’s knowledge of science 
has not been extended beyond what 
was covered in class 

The chosen project: 

 

• Is an experiment or an idea that has 
already been done/discussed in 
class. 

• Relays information that required a 
slight amount of research.  

• The student’s knowledge of science 
has been increased marginally. 

The chosen project: 

 

• Is an innovative application of a 
science concept;  

• Is an innovative comparative study / 
observation / investigation. 

• Is an interesting and insightful piece 
of work that furthers the 
student’s knowledge of science 

The Learning Journal (0 – 30 marks) 

0 – 9 marks 10 – 18 marks 19 – 30 marks 

Does not include the revised project 
plan. 

Includes the project plan without any 
revisions suggested by the teacher. 

Includes the project plan with 
revisions as suggested by the 
teacher’s feedback. 

Steps are missing, not well explained 
and not in a chronological order. 

List of the steps required to construct 
the project but they are not in order 
and have missing steps. 

Chronologically documents all the 
steps taken during the process to 
construct the project. 

No evidence of research, preparatory 
work relevant to the development of 
the project. 

Inadequate/incomplete evidence of 
the research/preparatory work 
required for the development of the 
project. 

Detailed evidence of 
research/preparatory work involved 
in developing the project. 

No conclusion is given Poor conclusion, lacking detail. The conclusion is clear, complete and 
directly related to the aim of the 
project and what was learnt. 
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Spoken Component (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 
Demonstrated little or no knowledge of 
the subject. Unable to comment 
further on any part of the presentation. 
 
Student was not well understood and 
prepared for the presentation. 

Demonstrated a basic knowledge of 
the subject matter. - did not provide 
any additional information. 
 
Student spoke clearly most of the 
time and was generally understood 
and somewhat prepared but had to 
use prompts to finish presentation. 

Demonstrated a thorough knowledge 
of the subject matter. 
 
 
Student spoke clearly, was 
understood by all and was well 
prepared for the presentation. 
  

Student was unable to accurately 
answer questions posed by teacher. 
 
 
The students’ knowledge about the 
Physics content covered by the project 
was very basic. Student finds it hard to 
elaborate further even when 
prompted. 
 
Student was not knowledgeable about 
the process required to develop the 
project.  

Student was able to accurately 
answer a few questions posed by the 
teacher. 
 
Students’ knowledge about the 
Physics content covered by the 
project was adequate however could 
not elaborate further even when 
prompted. 
 
Student could briefly explain the 
most important aspects of 
developing the project. 

Student was able to accurately 
answer almost all questions posed by 
the teacher about the project. 
 
The student showed mastery of the 
Physics content covered by the 
project and made use of scientific 
terms and concepts while explaining. 
 
Student gave a well-organised, 
comprehensive account of the most 
important aspects in developing the 
project. 
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Specimen Assessments 

Specimen Assessments: Controlled Paper MQF 1-2 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION APPLIED CERTIFICATE LEVEL 

SAMPLE CONTROLLED PAPER 

SUBJECT: Science 

PAPER NUMBER: Level 1 – 2 

DATE:       

TIME: 2 hours 

 
Directions to Candidates 

• The use of electronic calculators is permitted. 

• You are requested to show your working and to write the units where necessary.  

• A Periodic Table which includes the symbol, the name, the atomic number and the relative atomic mass 
of each element, is printed on the back of this booklet. 

Useful information 

• Avogadro constant: 6.02x1023 

• When necessary, take g, acceleration due to gravity, as 10 m/s2.  

Useful equations 

Density ρ=
m

V
 Pressure p = h ρ g 

Work W = F s Heat Q = m c ∆θ 

Force and Motion W = m g average speed = 
total distance

total time
 a= 

𝑣 − 𝑢

𝑡
 

Waves 
𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒 =  

𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠

𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠
 

𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒

=  (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠) 𝑥 (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠) 

Electricity V = I R P = I V E = I V t P = 
E

t
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List of prefixes 
Prefix Symbol Index 

notation 

Factor  Prefix Symbol Index 

notation 

Factor 

Tera T 1012 x 1,000,000,000,000  Milli m 10-3 ÷ 1,000 

Giga G 109 x 1,000,000,000  Micro µ 10-6 ÷ 1,000,000 

Mega M 106 x 1,000,000  Nano n 10-9 ÷ 1,000,000,000 

Kilo K 103 x 1,000  Pico p 10-12 ÷ 1,000,000,000,000 

 Decreasing Reactivity 
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Answer ALL questions. 

 

1. Animals use signals to communicate. 
 

 
  

a. Give TWO examples of ways in which penguins can communicate with each other:  
  

Example 1:   _______________________________________________________________________ (1) 

  

Example 2:   _______________________________________________________________________ (1) 

  

b. Give TWO reasons why penguins need to communicate.  
  

Reason 1:   _________________________________________________________________________ (1) 

  

Reason 2:  _________________________________________________________________________ (1) 

  

(Total: 4 marks) 

 

2. Paul went to visit his uncle who lives in Mdina. He noticed that the iron 
door knocker was a reddish brown colour. His uncle explained that the 
door knocker was rusted. 

 

a. State TWO conditions that are required for rusting to take place.  
  

________________________________________________________ 

________________________________________________________ 

______________________________________________________ (2) 

 

b. Explain how rusting takes place by filling in the blanks:  
  

Rust is a type of corrosion. It happens when a reaction known as _______________________________ 

takes place.                   (1)        
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        c.   Paul’s uncle wanted to clean the iron door knocker and treat it to prevent it from rusting.  

 

Underline the appropriate treatment from the following: 

- painting the door knocker; 

- cleaning it with soap and water; 

- covering the door knocker with grease.  

 (1)  
(Total: 4 marks) 

 

3. Jennifer’s friend believes that global warming is a lie.  She is planning an experiment to prove that carbon 
dioxide is a greenhouse gas. 

a. Describe the greenhouse effect.  

_______________________________________________________________________________________ 

____________________________________________________________________________________ (1) 

b. For the experiment she needs first to prepare some carbon dioxide.  She plans to do so by adding an acid 
to limestone.   
She checks some substances to see whether they are acids using litmus paper.  Classify the substances 

below as acidic, alkaline, or neutral.  

 

Substance Effect on red litmus Effect on blue litmus Acid/alkali/neutral 

CH3CO2H (aq) No effect Changes red  

KCl (aq) No effect No effect  

NH3 (aq) Changes blue No effect  

HCl (aq) No effect Changes red  

(2) 

c. Having added the acid to limestone, Jennifer collects carbon dioxide in a gas syringe.  She then tests 
whether the gas is truly carbon dioxide by bubbling it through lime water. What change would be seen if 
the gas is really carbon dioxide?  
 

__________________________________________________________________________________ (1) 

 

d. She pushes the carbon dioxide in a plastic bottle and seals it.  She seals another bottle of the same size 
with atmospheric air.  She records the initial temperature of each bottle and allows them to stand in the 
sun for the same time. She then measures the final temperature in each and records the values in the 
table below. 

 
 
 

 

 

 

 

Bottle Initial temperature Final temperature 

Carbon dioxide 25 33 

Atmospheric air 25 28 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 127 of 165 

 

 

i. What instrument is suitable to measure temperature difference?  
 

__________________________________________________________________________________ (1) 

 

ii. How do the results above show that carbon dioxide is a greenhouse gas?  
 

__________________________________________________________________________________ (1) 

(Total: 6 marks) 

 

4. Anna is an electrician who is checking the electrical connections in her 
new apartment.  Anna first checked out the standard three pin plugs.   
 

a. i. The green and yellow wire goes through the middle and connected 

as shown (encircled). The wire is known as the: 

 

_____________________________________________________ (1) 

 
 

ii.    The function of this wire is: 

   

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (1) 

b. Anna checked that the plugs had a fuse.  Describe how a fuse works.  
 

_______________________________________________________  

   

_____________________________________________________ (1) 

 

c. Anna had a new television set.  She wanted to check 
what size of fuse to use in the plug of her television set.  
 

i.      If the Power used by the television set is 230 W and the Voltage from the electrical 
mains was 230 V, how much current would it take to deliver 230 W of power?  

  

         _______________________________________________________________________________________ 

         _______________________________________________________________________________________ 

        _____________________________________________________________________________________ (2) 

ii. Mark with an X the correct fuse to use. 
 

__ 1 A  __ 3 A  __ 5 A  __ 13 A             (1) 

(Total: 6 marks) 

 

 

 

fuse 
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5. Chris Hadfield became one of the most famous astronauts 
after playing his guitar on the International Space Station. 

 

a. The sound coming from Chris’ guitar is caused by (tick 
the correct answer):  

□ amplitude 

□ vibrations 

□ a medium                                                                      (1)

  
b. Explain how Chris could increase each of the following properties of sound from his acoustic guitar: 
 

i. volume; 

     ______________________________________________________________________________________ (1) 

ii. pitch. 

     ______________________________________________________________________________________ (1) 
 

c. Chris found it difficult to play his guitar because it kept floating away.  Identify the force that makes 
it easier for Chris to play the guitar on Earth.  

 

     ______________________________________________________________________________________ (1) 

 
d. Some argue that too much money is used for experiments on the ISS.  Argue against this opinion by: 

 

i. explaining the importance of experiments for science; 
 

     ______________________________________________________________________________________ (1) 

 

ii. giving TWO examples of spinoff technologies that has helped humankind.  
 

     ______________________________________________________________________________________ (2) 

 

(Total: 7 marks) 

 

6. Sodium sulfite, Na2SO3, is added to foods and beverages to prevent spoilage.   
 

a. Give ONE other way to avoid food spoilage.  
 

_____________________________________________________________________________________ (1) 

 

b. How does sodium sulfite prevent food spoilage?  Explain using the chemical equation below.   
 

2 Na2SO3 (aq) + O2 (g) → 2 Na2SO4 (aq) 

 

       ________________________________________________________________________________________ 

_____________________________________________________________________________________ (1) 
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c. In industry it may be cheaper to achieve required concentration of sulfites by dissolving sulfur dioxide 
gas in the solution. How should the following be changed to increase the solubility of sulfur dioxide gas 
in water?   Underline the correct answer in the following statements. 
 

i. Temperature should be (increased / not changed / decreased).           (1) 
 

ii. Pressure should be (increased / not changed / decreased).            (1) 
 

d. Andrew studies the effect of different concentrations of 
sodium sulfite, Na2SO3, on food spoilage.  He places slices 
of apple in containers with different concentrations of 
sodium sulfite and analyses spoilage at regular time 
intervals. 
 

 

 

i. Andrew is unsure of how to set up a fair experiment.  From each row below, identify which steps 
would make the experiment fairer.  Underline the correct option.  

 

Different containers have different 

volume of water. 

Different containers have the same 

volume of water. 

The same type of apple is used in all 

containers. 

Different types of apples are used in 

different containers. 

  (1) 

ii. List TWO other factors which could be adopted to make the experiment fairer. 
 

      ________________________________________________________________________________________  

 

      ______________________________________________________________________________________(2) 

  (Total: 7 marks) 

7. Traditionally, soap is one of the products of animal carcasses.   
 
a. The main products of an animal carcass from the slaughterhouse are 

muscle, fat, skin, and bones.  State ONE use for each of these products. 
 

Products Use 

Muscle  

Fat  

Skin  

Bones  

 (4) 
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b. In Malta synthetic detergents are preferred over traditional soap because water tends to be hard. 
 

i. What happens when soap reacts with hard water?  

____________________________________________________________________________________ 

__________________________________________________________________________________ (1) 

ii. Give ONE other disadvantage of hard water.  

____________________________________________________________________________________

__________________________________________________________________________________ (1) 

c. In 1916, the first synthetic detergent was made in Germany as food was scarce after World War I. Give 
another example to show that changing circumstances bring about progress in science.  
 

_______________________________________________________________________________________

____________________________________________________________________________________ (1) 

(Total: 7 marks) 
8. Marie has sustained an injury while participating in physical activity.  

 
a. Explain TWO health benefits of physical activity.  

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 

Marie’s injury includes inflammation and she uses an instant ice pack. Instant ice packs contain two bags 
containing different chemicals, one of which is water.  When pressed, one bag bursts and the chemicals mix 
and react, absorbing energy from the surroundings.  The following reactions show the dissolving of different 
chemicals in water. 

 Reaction  

A NaOH (s) → NaOH (aq) - 44.15 kJ/mol 

B NaCl (s) → NaCl (aq) + 3.88 kJ/mol 

C CaCl2 (s) → CaCl2 (aq) + 82.80 kJ/mol 

 
b. The above equations do not show a chemical change.  Explain.  

 
_______________________________________________________________________________________ 

_____________________________________________________________________________________ (1) 

c. Which of the above reactions would be suitable for an ice pack?  Explain.  
 

_______________________________________________________________________________________

_______________________________________________________________________________________

_____________________________________________________________________________________ (2) 
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d. Consider the following table. Match each chemical with its correct name.  Use the periodic table at the 
back.  
 

  
 • Calcium carbonate 

NaCl • X • Sodium oxygen hydrogen 

CaCl2 • X • Sodium hydroxide 

NaOH • x • Calcium chloride 
  

• Sodium chloride 

(2) 
(Total: 7 marks) 

 

9. Alex would like to grow daffodils in his garden.  The daffodils that he bought 
require slightly acidic, well-drained soil.  

 

a. Alex tries to test the pH of soil using a pH meter.  This gives no reading. Explain. 
  

_______________________________________________________________________________________  

_____________________________________________________________________________________ (1) 

Alex performs a soil analysis experiment on two types of soil, Soil A and Soil B, that he has available.  The 

diagram below shows the results obtained.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Which ONE of the two soils has the best drainage?  Explain.  
 

_______________________________________________________________________________________  

_____________________________________________________________________________________ (2) 

Soil A     Soil B 
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c. Alex collects rainwater to water his plants but he is afraid that this might be too acidic.  He tests it with 
the pH meter and finds it has a pH of 6.0.  Identify the acid/base nature of the rain water and whether 
he can use it to water his daffodils. Underline the correct answers in the following statement. 
  

Rain water is a (strong acid; weak acid; neutral; weak alkali; strong alkali) 

and (can; cannot) be used to water daffodils. 

(2) 

 

d. Plants grow as they make their own food through photosynthesis. 
 

i. In what form of energy is this energy stored in the plant?  
 

     ______________________________________________________________________________________ (1) 

 

ii. Which gas do plants absorb during this process?  
 

     ______________________________________________________________________________________ (1) 

 

e. Draw a labelled diagram of a plant cell using the following terms. Some terms may be used once, more 
than once or not at all.      
 

nucleus cell membrane cell wall chloroplast vacuole cytoplasm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

                                                (Total: 9 marks) 
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10. Read this paragraph and then answer the following questions about vaccinations. 
 
At the time of Edward Jenner, girls who milked cows often caught 

a mild disease called cowpox.  After cowpox they did not seem to 

catch a much more serious disease called smallpox.  Jenner wanted 

to discover why.  He carried out an experiment. 

He obtained some pus (the thick yellow liquid that comes from 

infected tissue) from the hand of a girl with cowpox.  He scratched 

some of this pus into the arm of an eight-year-old boy.  The boy 

caught cowpox but soon recovered.  Jenner put some pus from a 

smallpox victim to the boy.  The boy did not catch smallpox. 

a. What observation led Jenner to make his discovery? 
 

_______________________________________________________________________________________  

_____________________________________________________________________________________ (1) 

b. Jenner called his method of protecting people against smallpox ‘vaccination’.  Explain how a vaccine 
works. 

_______________________________________________________________________________________  

_____________________________________________________________________________________ (2) 

c. Some diseases such as smallpox are caused by a virus.  Identify a disease that is caused by a: 
 

i. virus (apart from smallpox): ___________________________            (1) 
  

ii. bacteria: _____________________________              (1) 
 

d. Had antibiotics existed at the time of Jenner they would not have been effective in treating smallpox.  
Why?  
 

_____________________________________________________________________________________ (1) 

 

e. Microbes can spread in various ways.  List TWO ways in which microbes can be spread. 
 

_______________________________________________________________________________________ 
 

_____________________________________________________________________________________ (2) 
 

f. List ONE ethical implication of Jenner’s experiment.  
 

_____________________________________________________________________________________ (1) 

(Total: 9 marks) 

11. The energy production industry is one of the biggest contributors to pollution.   
 

a. Name another industry which is a great contributor to pollution.  
 

_____________________________________________________________________________________ (1) 
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Most energy in Europe is produced from fossil fuels.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. From the pie chart above, identify TWO fossil fuels.  
 

_____________________________________________________________________________________ (2) 

      

c. We can help decrease the impact of pollution from the energy production sector by using more efficient 
appliances and using renewable forms of energy.   
 

Give TWO examples of renewable forms of energy.  

 
        _______________________________________________________________________________________ 

 
_____________________________________________________________________________________ (2) 

 

d. Consider the following energy transfer diagram for a hair dryer. 
 

 

 

 

 

 

 

 

 

 

 

i. Use the energy transfer diagram for a hair dryer above to classify each energy output as ‘useful’ or 
‘wasted’.  

• Movement of fan: __________________________________________________ 
 

• Heat air: __________________________________________________________ 
 

• Sound: ___________________________________________________________ 
 

• Heat to surroundings: _______________________________________________          (2) 

10%

15%

20%

26%

10%

19%

EU Energy Production

Oil

Gas

Coal

Nuclear

Hydro

Other renewables
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ii. Calculate the amount of heat energy lost to surroundings.  
 

_____________________________________________________________________________________ 
 

__________________________________________________________________________________ (1) 

 

iii. Calculate the efficiency of the hair dryer.  
 

Energy input = _________ J   Useful energy = _________ J 
 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑢𝑠𝑒𝑓𝑢𝑙 𝑒𝑛𝑒𝑟𝑔𝑦

𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑝𝑢𝑡
=

                        

          
=                             %  

 
(2) 

(Total: 10 marks) 

12. In a report released in June 2018, the WWF (World Wildlife Fund) 
warned that the Mediterranean Sea is at risk of becoming a “sea 
of plastic”. 

 

a. Select the raw material which plastic is made up of. 
Underline the correct answer. 
  

Wood       Limestone      Crude oil      Iron ore                          (1) 

 

b. The following table shows the densities of some plastic objects found in our seas, and the density of sea–
water.     
 

Name Density (g/ml) Sinks or Floats 

Plastic water pipes 1.38  

Plastic shopping bags 0.95  

Sea–water  1.03  

                                                                                                                                                                       
i. Define density.   

 
__________________________________________________________________________________ (1) 
 

ii. In the table above indicate whether each object will sink or float in sea–water.         (2)  

c. A closed plastic water bottle filled with air usually floats on sea-water.  Explain why. 
 

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 

d. Describe TWO effects of the sea of plastic on aquatic marine life.  

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 
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e. Identify ONE alternative to single use plastics.  
 

_____________________________________________________________________________________ (1) 

f. Make ONE suggestion to help save the seas around Malta from plastic pollution.  
 

_____________________________________________________________________________________ (1) 

            (Total: 10 marks) 

13. Elisa is doing some exercise to participate in a sports event.    
 

 

 

 

 

 

a.  Elisa wanted to lose weight to improve her running speed.  She decided to go on a diet and cut out all 

carbohydrates from her diet.   

i. Select ONE example of food which is high in carbohydrates. Underline the correct answer.   

Chicken breast             Bread              Apples            Cheese                 (1) 
 

ii. Why is it important for Elisa to include carbohydrates in her diet?   

__________________________________________________________________________________ (1) 

 

iii. In Table A construct a healthy daily food plan for Elisa by selecting FOUR foods low in preservatives 
and trans fats from Table B. The first one has been done for you.   
 

TABLE A 

Breakfast Snack Lunch Snack Dinner 

 

Cereal with 

skimmed 

milk. 

 

 

 

 

 

   

 

TABLE B 

Fresh fruit salad Fried chicken 

pieces with chips 

Mixed nuts Cereal with 

skimmed milk 

Packet of crisps 

Ham and cheese 

sandwich 

Pasta with tomato 

and basil sauce 

Chocolate 

bar 

Grilled chicken 

with potatoes 

Fish fry (deep fried fish 

with breadcrumbs) 

(2) 
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Elisa takes part in a race.     

b. Her pulse rate during exercise is 140.   
i. Describe what is meant by pulse rate.  

__________________________________________________________________________________ (1) 

ii. Elisa also measured her pulse rate at rest.  What was her resting pulse rate?    

__________________________________________________________________________________ (1) 

c. Elisa runs a total of 600 m.  After each 100 m, her coach takes note of the time.  The table below shows 
the results. 
                   
 
 
 
 
 
 
 
                     
i. Use the above information in the table above to plot a distance – time graph. Label this graph A.  (4)  

 

ii. From the graph, calculate her average speed. 
 

____________________________________________________________________________________    

__________________________________________________________________________________(2) 
d. Elisa wears a spandex (lycra) body suit when running the race. This improves her performance. 

 
i. Explain why wearing this bodysuit helps her to improve her performance.  

   
_____________________________________________________________________________________  

__________________________________________________________________________________ (1) 

ii. On the same axis as part (c)(i), sketch the graph obtained in this situation.   Label this graph B.      (1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total distance (m) Total time (s) 

100 10 

200 25 

300 35 

400 50 

500 60 

600 70 
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(Total: 14 marks) 
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END OF PAPER 



SEAC 13 SYLLABUS (2023): SCIENCE 

Page 140 of 165 

 

Specimen Assessments: Sample Marking Scheme for Controlled Paper MQF 1-2  

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 
EXAMINATIONS BOARD 

SECONDARY EDUCATION APPLIED CERTIFICATE LEVEL 
SAMPLE PAPER MARKING SCHEME 

 

SUBJECT: Science 

PAPER NUMBER: Level 1 – 2 

DATE:  

TIME: 2 Hours 

 

Question Suggested Answer Marks 
Other 

Remarks 

1 a  Penguins communicate through sounds. 1 Accept other 
correct 
answers. 

   Penguins communicate through physical movement. 1 

 b  To attract a mate. 1 

   To protect territory.  1 

      

   Total  4  

      

2 a  Presence of oxygen. 1  

   Presence of water. 1  

 b  oxidation 1  

 c  Painting the door knocker. 1  

      

   Total  4  

      

3 a  
Gases in the Earth’s atmosphere trap heat from the sun making the 
Earth warmer.   

1  

 b  Acid ½  

   Neutral ½  

   Alkali ½  

   Acid ½  

 c  Lime water turns milky / white precipitate 1  

 d i Thermometer 1  

  ii 
The temperature increase in the bottle containing CO2 is greater 
than in the bottle containing atmospheric air. 

1  

      

   Total  6  

      

4 a i Earth 1  

  ii 
The earth wire transfers any leakage of electrical current to the 
ground.  

1  

 b  
The fuse wire melts in the event of excessive current. Thus it breaks 
the circuit and no electricity will flow. 

1  

 c  
P = I V 
I = P/V           
I = 230/230 = 1A 

 
1 
1 

 

 d  3A 1  

      

   Total  6  
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5 a  Vibrations 1  

 b i Hitting (plucking) the guitar strings harder.  1  

  ii 
By making strings tighter. 
Accept also: By making string shorter (by pressing the string at a 
distance away from the guitar neck). 

1  

 c  Gravity 1  

 d i 
Evidence collected through science experiments provides us with 
knowledge of the world.  Experiments can be used to test or 
challenge scientific theories. 

1  

  ii 
Production of shock absorbing materials. 
Water filters 
 

1 
1 

Accept any 
other correct 
examples. 

      

   Total  7  

      

6 a  
Adding salt 
 

1 Accept any 
other correct 
method. 

 b  
Sodium sulfite reacts with oxygen and thus prevents the  oxidation 
of food.  

1  

 c i Decrease 1  

  ii Increase 1  

 d I 
Different containers have the same volume of water. 
The same type of apple is used in all containers. 

½ 
½ 

 

  ii 
Same size of apple slice. 
Same temperature. 

1 
1 

 

      

   Total  7  

      

7 a  

Muscle → meat cuts 
Fat → Soap, makeup, cream, etc. 
Skin → Clothing, dog treats, ball coverings, musical instruments, etc 
Bones → Buttons, glue, mineral supplements, etc 

1 
1 
1 
1 

Any ONE of 
each. 

 b i When soap reacts with hard water a scum is formed. 1  

  ii Limescale formation in kettles. 1  

 c  
the famine after world wars brought advances in pesticides, 
fertilisers and the animal industry.  

1 Or other 
acceptable 
answers. 

      

   Total  7  

      

8 a  
Controls your weight. 
Reduces risk of heart attack. 
 

1 
1 
 

Accept any 
other correct 
answer. 

 b  No new chemical is formed. 1  

 c  
Reaction C. 
It absorbs more heat and thus it becomes colder. 

1 
1 

 

 d  
NaCl – Sodium chloride 
CaCl2 – Calcium chloride 
NaOH – Sodium hydroxide 

 
2 

1 mark for 
any TWO 
correct 

      

   Total 7  
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9 a  Any substance needs to be dissolved in water to give a pH. 1  

 b  
Soil B.   
This soil has more sand and less clay. 

1 
1 

 

 c  
weak acid;  
can 

1 
1 

 

 d i 
Plants produce sugars (glucose) during photosynthesis.  They store it 
as starch (stored energy / chemical) 
(Names of sugars i.e. glucose and starch, are not required.) 

1  

  ii Carbon dioxide 1  

 e 
 
 

 

 
 
 
 

2 

1 mark for 
correct 
diagram. 
1 mark for 
correct 
labelling. 

      

   Total 9  

      

10 a  
Jenner observed that girls who milked cows often caught the mild 
disease (cowpox) but not smallpox. 

1  

 b  
Certain parts from a pathogen (e.g. bacteria) are introduced into the 
body.  The body produces antigens to protect itself from this 
pathogen.  

2  

 c i 
AIDS 
 

1 Accept any 
other correct 
answer. 

  ii 
TB 1 Accept any 

other correct 
answer. 

 d  Smallpox is caused by a virus. 1  

 e  
from food 
direct contact 

1 
1 

 

 f  
This was a risky experiment for the 8-year-old boy.  He could have 
died. 

1  

      

   Total 9  

11 a  
Transport 
 

1 Accept any 
other correct 
answer. 

 b  Any two from Oil, Gas and Coal 2  

 c  Solar energy, wind energy 2  

 d i (Movement) – useful ½   

   (Heat air) – useful ½   

   (Sound) – wasted ½   

   (Heat to surroundings) - wasted ½   

  ii 100 – (45+21+17) = 17J 1  

  iii 
Eff. = (useful output energy)/(total input) x 100 
       = (45 + 21)/100 x 100%  
       = 66% 

 
1 
1 

 

      

   Total  10  
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12 a  Crude oil 1  

 b i Density is the mass per unit volume of an object. 1  

  ii 
Plastic water pipes – sink 
Plastic shopping bags - float 

1 
1 

 

 c  
The bottle floats because the density of air is very low. So the total 
density of the water bottle is lower than that of sea water. 

2  

 d  
Marine animals can ingest plastic  
and become entangled in plastic. 
 

1 
1 

Accept any 
other correct 
answer. 

 e  Use of paper instead of plastic. 1  

 f  
Correct disposal of plastic waste. 
 

1 
 

Accept any 
other correct 
answer. 

      

   Total  10  

      

13 a i 
Pasta 
 

1 Accept any 
other correct 
answer. 

  ii Marie needs carbohydrates as a source of energy. 1  

  iii 

Snack: Fresh fruit salad. 
Lunch: Pasta with tomato and basil sauce. 
Snack: Mixed nuts. 
Dinner: Grilled chicken with potatoes. 

½ 
½ 
½ 
½ 

 

 b i Pulse rate describes the heart beatings per minute. 1  

  ii 

60 
 

1 Accept any  
answer 
between 50-
80. 

 c i 

 

4 1 for correct 
axes scale 
1 for correct 
labelling 
1 for plotting 
1 for best 
straight line 
 
 
 
 
 
 
 
 

  ii 
Average speed = gradient = (500-100)/(60.0-10.2) 
                                               = 400/49.8 
                                               = 8.03m/s 

1 
 

1 

 

 d i This body suit reduces friction.  Thus Marie will run faster. 1  

  ii Line PQ in graph for part c(i). 1  

   Total 14  
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Specimen Assessments: Controlled Paper MQF 2-3 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION APPLIED CERTIFICATE LEVEL 

SAMPLE CONTROLLED PAPER 

SUBJECT: Science 

PAPER NUMBER: Level 2 – 3 

DATE:  

TIME: 2 hours 

Directions to Candidates 

• The use of electronic calculators is permitted. 

• You are requested to show your working and to write the units where necessary.  

• A Periodic Table which includes the symbol, the name, the atomic number and the relative atomic mass 
of each element, is printed on the back of this booklet. 

Useful information 

• Avogadro constant: 6.02x1023 

• When necessary, take g, acceleration due to gravity, as 10 m/s2. 

Useful equations 

Density  ρ=
m

V
 Pressure p = h ρ g 

Work W = F s Heat Q = m c ∆θ 

Force and Motion W = m g average speed = 
total distance

total time
 a= 

𝑣 − 𝑢

𝑡
 

Waves 
𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒 =  

𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠

𝑓𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠
 

𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑡𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒/𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒

=  (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠) 𝑥 (𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 𝑙𝑒𝑛𝑠) 

Electricity V = I R P = I V E = I V t P = 
E

t
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List of prefixes 
Prefix Symbol Index 

notation 

Factor  Prefix Symbol Index 

notatio

n 

Factor 

Tera T 1012 x 1,000,000,000,000  Milli m 10-3 ÷ 1,000 

Giga G 109 x 1,000,000,000  Micro µ 10-6 ÷ 1,000,000 

Mega M 106 x 1,000,000  Nano n 10-9 ÷ 1,000,000,000 

Kilo K 103 x 1,000  Pico p 10-12 ÷ 1,000,000,000,000 

 Decreasing Reactivity 
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Answer ALL questions. 

 

1. Carmen carried out an experiment to investigate the conditions that woodlice like to live in.  She used a 

choice chamber.  Dish 1 contains a substance that absorbs water and dries out the air.  Dish 2 contains some 

water making the air damp. 

 

 

 

 

      

 

 

 

 

           

a) The behaviour of the woodlice in response to a stimulus (dry or damp) is known as instinctive behaviour.  

Describe this behaviour.   

_______________________________________________________________________________________ 

        ____________________________________________________________________________________ (1) 

b) From the results of the experiment, which conditions do you think that woodlice prefer to live in?  

        ____________________________________________________________________________________ (1) 

c) Explain why instinctive behaviour is important for woodlice/other animals. 

_______________________________________________________________________________________ 

        ____________________________________________________________________________________ (2) 
 (Total: 4 marks)             

2. The table below shows some metals and non-metals. 

 

    

Copper Carbon Chlorine Sodium 

  

a) Sort out the metals and non-metals in the following table: 

  

Metals Non-metals 

 
 
 
 

 

                                                                                            (2) 
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b) Sodium reacts with chlorine according to the following equation: 

 

2 Na (s) + Cl2 (g) → 2 NaCl (s)    ∆ H = - 411.12 kJ/mol 

 

i. Does the reaction produce or absorb heat?  

        ____________________________________________________________________________________ (1) 

ii.   Why does a chemical reaction result in a change in heat?  Explain in terms of chemical bonds.  

        _______________________________________________________________________________________ 

        ____________________________________________________________________________________ (2) 

(Total: 5 marks) 

 

3. A group of friends have just bought a second-hand sports car.  They are thinking about making a number of 

modifications so as to increase its speed and safety features. 

 

   

 

 

 

 

 

 

They are testing a new set of brakes.  The car slows down from 25 m/s to rest in 10 seconds. 

 

a) Calculate the uniform deceleration of the car.  

______________________________________________________________________________________ 

          ___________________________________________________________________________________ (2) 

b) A heavier car takes more time to slow down than a lighter car.  Explain why this is so.  

______________________________________________________________________________________ 

         ____________________________________________________________________________________ (1) 

c) How does adding a spoiler to the car affects its stopping distance?  Explain.  

  

         ______________________________________________________________________________________ 

         ____________________________________________________________________________________ (2) 
 

                                       (Total: 5 marks) 
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4. Malta obtains most of its potable water through reverse osmosis (RO).  Some other water is obtained from 

the aquifers(A).   

 

The statements below apply to extraction of water from reverse osmosis or aquifers.  Write ‘RO’ or ‘A’ next 

to each statement below. 

  

Statement RO or A 

The water extracted is finite (running out).  

Desalination of sea water by applying high pressure  

Requires a lot of electrical energy  

Pumping of rain water which has passed through rocks and settled on blue 

clay or on sea water. 
 

 

(Total: 4 marks) 

 

5. Anna is an electrician checking out the safety of the electrical appliances in her new 

home. Anna first checked out the standard three pin plugs.  

 

 

 

 

a) Explain why the following examples of wrongly set three-pin plugs are unsafe:  

 

i. over stripped wires;  

 

 ______________________________________________________________________________ (1) 

ii.  missing cord grip. 

 

                 _______________________________________________________________________________ (1) 

b) Anna has a new television set.  She wanted to check what size of fuse to use in the 
plug of his television set.  

 

i. If the power consumed by the television set is 230 W and the voltage from the 
electrical mains was 230 V, how much current would it take to deliver 230 W of 
power?  
 

____________________________________________________________________________________ 

              __________________________________________________________________________________ (2) 

ii. Which would be the correct fuse? (Tick (x) the correct answer.) 

                 __ 1 A  __ 3 A  __ 5 A  __ 13 A                         (1) 

                                          (Total: 5 marks) 
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6. The diagram below shows a bass guitar with three positions from where a string may be held.  The strings 

on top are thicker than the ones further down.   

 

a) Explain briefly how music is a form of communication.    

_______________________________________________________________________________________ 

       _____________________________________________________________________________________ (1) 

b) Consider the following picture of a bass guitar.  

Explain why: 

i. the note produced by the same string is of a higher pitch when it is held at 1 rather than position 3; 

____________________________________________________________________________________ 

              __________________________________________________________________________________ (1) 

ii. the note produced by the thinner string when held at position 2 is of a higher pitch than that for the 
thicker string held at position 1.    

 
____________________________________________________________________________________ 

_________________________________________________________________________________ (1) 

c) The bass guitar is an example of a string instrument.  Explain ONE factor which makes different bass 
guitars sound differently.  
 

____________________________________________________________________________________ 

              __________________________________________________________________________________ (1) 
 

d) Sound travels faster at night.  This is because of changes in the density of air.  Underline the correct 

answer. 

According to the equation relating density with mass and volume, 

if volume decreases density (increases / stays the same / decreases). 

(1) 

 (Total: 5 marks) 
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7. Chickenpox is on the increase because of a rise of people who are suspicious of vaccines.  They claim that 

parents have the right to choose not to vaccinate their children.   

 

a) Explain to these parents why vaccinating their children is beneficial: 

i. for their children; 

        _______________________________________________________________________________________ 

        ____________________________________________________________________________________ (1) 

ii. for their classmates. 

        _______________________________________________________________________________________ 

        ____________________________________________________________________________________ (1) 

b) “My son cannot get sick if he does not come in direct contact with a sick person”.  Is this true? Explain.  

_______________________________________________________________________________________ 

       _____________________________________________________________________________________ (2) 
 (Total: 4 marks) 

 

8. Rachel and Jonathan are scuba diving to check the quality of a tuna cage outside Marsaxlokk.   

 

a) They note how pressure varies as they dive deeper.   

i. Use the values in the table below to plot a graph of pressure (kPa) on the x-axis against depth (m) on 
the y-axis.  

 

Pressure (kPa) 150 200 250 300 350 400 

Depth (m) 5 10 15 20 25 30 

 

(4) 

ii. Use your graph to find a value for the atmospheric pressure. 

____________________________________________________________________________________ 

              __________________________________________________________________________________ (1) 

b) Rachel and Jonathan discuss the sustainability of tuna production. 

i. The yield from fish farms has increased through the years due to various technologies in aquaculture.  
Explain ONE such technology.  

 
____________________________________________________________________________________ 

              __________________________________________________________________________________ (1) 

ii. Compare farming and fishing of tuna in terms of sustainability. Refer to TWO aspects.   

____________________________________________________________________________________ 

              __________________________________________________________________________________ (2) 
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(Total: 8 marks) 
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9. Alexia is very concerned about her weight and is trying different diets. 

a) Lately, Alexia came across a keto diet which promotes the elimination of all carbohydrates from her 

diet.  Give ONE health implication of a diet which completely leaves out carbohydrates.   

 

     ______________________________________________________________________________________ (1) 

b) In Table A, construct a healthy daily food plan for Alexia by selecting FOUR foods low in preservatives 

and trans fats from Table B. The first one has been done for you.  

 

TABLE A 

Breakfast Snack Lunch Snack Dinner 

Cereal with 

skimmed 

milk 

         

 

TABLE B 

Fresh fruit salad Fried chicken pieces 

with chips 

Mixed nuts Cereal with 

skimmed milk 

Packet of crisps 

Ham and cheese 

sandwich 

Pasta with tomato 

and basil sauce 

Chocolate bar Grilled chicken 

with potatoes 

Fish fry (deep 

fried fish with 

breadcrumbs) 

(2) 

c) Alexia did not follow her healthy plan.  She got indigestion and her friend, Paul suggested she takes 

any of the following substances. The table shows also the reaction of each substance with HCl (acid 

found in the stomach). 

 

 Substances Reaction with stomach acid (HCl) 

A Sodium hydroxide solution NaOH (aq) + HCl (aq) → H2O (l) + NaCl (aq) 

B A tablet of calcium carbonate CaCO3 (s) + 2 HCl (aq) → CaCl2 (aq) + H2O (l) + CO2 (g) 

C Magnesium hydroxide suspension Mg(OH)2 (s) + 2 HCl (aq) → MgCl2 (aq) + H2O (l) 

 

i. Circle the chemical which is a suitable remedy:         A         B         C                                                               (1) 

 

ii. Explain why each of the other two chemicals are not suitable for Alexia’s indigestion.  

____________________________________________________________________________________ 

              __________________________________________________________________________________ (2) 

(Total: 6 marks) 
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10. Crude oil is a natural resource from which many substances are extracted. 

 

a) Oil, gas and other products are obtained from crude oil.  Explain briefly how crude oil is separated into 
these and other compounds.  
 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

       _____________________________________________________________________________________ (3) 

b) Polyethene is formed by the polymerization reaction between ethene (C2H4) molecules.  Explain 

‘polymerization’.  

       _______________________________________________________________________________________ 

       _____________________________________________________________________________________ (1) 

 

 

 

 

 

 

 

 

c) While surfing social media, you come across this cartoon.  Explain with reference to micro plastics and 

bioaccumulation.  

 

___________________________________________________________________________________________ 

 

________________________________________________________________________________________ (2)   

 

(Total: 6 marks) 
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11. Winemaking is a tradition of Maltese farmers.  Grapes are crushed producing grape juice.  Sucrose (sugar), 

natural yeast and yeast nutrient are then added to the grape juice. The fermenting mixture is transferred in 

demijohns.    

  

 

 

 

 

 

 

 

 

a) Explain the use of the airlock for wine fermentation.  

 

_______________________________________________________________________________________ 

        ____________________________________________________________________________________ (1) 

 The table shows the first 20 days of the wine making process. 

 

Time (days) Concentration of 

sucrose/grams per dm3 

Concentration of alcohol 

in arbitrary units 

Number of gas 

bubbles/ hour 

2 325 0 100 

4 225 0 50 

6 150 100 30 

14 100 200 10 

20 75 400 5 

 

b) By referring to the table above, state what happens to the production of bubbles as the level of alcohol 
increases? 
 

         ____________________________________________________________________________________ (1) 

c) When the concentration of alcohol reaches 800 units, no more gas bubbles are produced. Explain why 
the alcohol content cannot increase further.   

 
         ____________________________________________________________________________________ (1) 

d) An experiment to investigate the relationship between temperature and the rate of fermentation was 
carried out.  Different containers with water, sugar and yeast are set up at different temperatures. 
 

i. What happens to the rate of reaction as temperature increases? 

             __________________________________________________________________________________ (1) 

ii. What happens to the rate of fermentation when the temperature goes beyond 60oC?  

             __________________________________________________________________________________ (1) 
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e) How would using specifically bred cultures of yeast affect this experiment? Explain ONE effect.  

_______________________________________________________________________________________ 

        ____________________________________________________________________________________ (1) 
 

f) Yeast is also used in the production of bread where it ferments sugar to produce CO2 and alcohol. Explain 

what happens to the products of this process.  

_______________________________________________________________________________________ 

        ____________________________________________________________________________________ (2) 

 (Total: 8 marks) 

12.  While observing the night sky, Paul notices two bright white dots which are much brighter than observable 

stars.  They are Venus and the International Space Station (ISS).    

 

 

 

 

 

 

 

 

 

 

 

 

a) Explain why: 

i. Venus appears to be brighter than stars; 

___________________________________________________________________________________ 

              _________________________________________________________________________________ (1) 

ii. stars appear to move from Earth.  

____________________________________________________________________________________ 

              _________________________________________________________________________________ (1) 

b) The ISS is used to conduct many experiments.  Chris is on a 
team researching whether it is possible to grow plants in 
space and managed to grow lettuce.  

 

i. Successfully growing plants in space would reduce costs 
of generating oxygen.  Explain.  
 

 ___________________________________________________ 

________________________________________________ (1) 

The International Space Station 
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ii. Plant roots in space do not grow downwards as the force of gravity is very weak when compared 
to Earth.  Why is the force of gravity weak on the International Space Station?  
 

_________________________________________________________________________________ (1) 

iii. Oxygen on the ISS is produced through the electrolysis of water (H2O).  The electrolysis of water 
produces two gases, oxygen which is vented into the living quarters and gas X which is vented 
out.  One of the gases occupies twice the volume of the other.   

 

▪ Name gas X. __________________________________              (1)    

▪ Which gas, oxygen or X, occupies twice the volume of the other?  Why?  

 

Gas: _________________________________________                                                             (1) 

 

____________________________________________________________________________________ 

_________________________________________________________________________________ (1) 

iv. If successful in growing plants, humans might be able to leave Earth and live in outer space or 

other planets.  Briefly discuss TWO implications of this. 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

_________________________________________________________________________________ (2) 

v. Some argue that too much money is used for experiments on the ISS.  Argue against this opinion 

by: 

• explaining the importance of experiments for science;  

 

____________________________________________________________________________________ 

_________________________________________________________________________________ (1) 

• giving ONE example of a spinoff technology that has helped humankind. 

 

____________________________________________________________________________________ 

_________________________________________________________________________________ (1) 

(Total: 11 marks) 
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13. Karl lives in a Maltese townhouse. 

 

a) Karl reads the electrical meter over a week.  On Monday the reading is 3759 kWh and a week later it 

reads 3836 kWh. Find the total cost of electrical energy used.  The cost of electricity is 11 c per kWh.                

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 

b) The Maltese townhouse has a number of features.  One of them is a 

covered balcony in the façade as shown in the picture. Explain how this 

avoids heat losses from the house in winter. 

_______________________________________________________________ 

_____________________________________________________________ (1) 

 

c) Karl wants to make his townhouse more energy efficient.  Explain TWO other ways how he can make his 

townhouse more energy efficient.    

______________________________________________________________________________________ 

____________________________________________________________________________________ (2) 

The façade of the townhouse is built using limestone.  Karl is worried about the effects of acid rain on the 

façade. 

  

d)  Give ONE example of a gas that contributes to acid rain.   

 

_____________________________________________________________________________________ (1) 

e) Explain the effect of acid rain on the façade of the townhouse.  

  

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 

g) Karl is also considering setting up solar panels.  Explain TWO factors Karl should consider when evaluating 

the feasibility of installing solar panels on the roof.  

  

_______________________________________________________________________________________ 

_____________________________________________________________________________________ (2) 

(Total: 10 marks) 
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14. Alan plans an experiment to show which gas, between methane and carbon dioxide, contributes most to the 

greenhouse effect.  He plans to set six containers, two filled with each gas and two filled with atmospheric 

air, each with a thermometer.  He allows them to stand in a sunny place for 4 hours. 

 

a) Alan needs to freshly prepare the carbon dioxide required to fill two of the containers.  Select chemicals 
and apparatus from the tables below and assemble them in a diagram to show Alan how carbon dioxide 
can be prepared and collected.   

 

Chemicals 

iron calcium carbonate copper(II) oxide 
dilute hydrochloric 

acid 
dilute sodium 

hydroxide 

 

Apparatus 

beaker 

 

conical flask 

 

funnel 

 

gas syringe 

 

dropping funnel gas jar measuring cylinder rubber bungs with one 
or two holes and 

delivery tubes  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 
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b) Having prepared the gas, Alan needs to confirm that the gas is in fact carbon dioxide.  He bubbles some of 

the gas produced through lime water.  What change would one see if the gas is in fact carbon dioxide?  

 

_________________________________________________________________________________________ 

______________________________________________________________________________________ (1) 

c) Explain how each of the following steps affects the fairness of Alan’s experiment.  

i. He does not only set up bottles with the chemicals under test, but also sets up bottles containing 
atmospheric air.  

 
_____________________________________________________________________________________ 

__________________________________________________________________________________ (1) 

ii. He sets up two bottles (rather than one) with each chemical under test.  

_____________________________________________________________________________________ 

__________________________________________________________________________________ (1) 

 (Total: 8 marks) 

 

15. Felix compares the energy released by Brasil nuts and peanuts.  He burns different nuts of known mass and 

uses the heat produced to heat 0.2 kg of water of specific heat capacity, c, 4200 J/kg°C.  The maximum change 

in temperature is recorded.  Results are shown in the table below. 

 

Nut Mass of nut / kg 
Mass of water  
in beaker / kg 

Change in temperature  
 of water / °C 

Peanut 0.007 0.2 17 

Brasil nut 0.0064 0.2 38 

 

 

a) Compare the energy released by these two nuts by calculating the energy released by each nut.  

 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

____________________________________________________________________________________ (5) 
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b) Felix compares the nutritional value of cashew nuts with those of beef.  

 

  Cashew nuts /  100g Beef /  100g 

Protein (g)  18 26 

Fat (g) total 44 15 

 of which saturated (g) 8 6 

 of which unsaturated (g) 32 7.5 

 of which trans (g) 0 1.1 

Carbohydrate (g)  30 0 

 of which Fibre (g)  3.3 0 

 

 Compare and contrast cashew nuts and beef as sources of proteins, fats, and carbohydrates.    

 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

_________________________________________________________________________________ (3) 

c) Felix read in a newspaper that it is better to eat less beef and consume more nuts in order to save the 

environment.  Explain why the production of meat is more taxing on our planet when compared to the 

production of nuts.  

 

_______________________________________________________________________________________ 

____________________________________________________________________________________ (2) 

 (Total: 10 marks) 
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END OF PAPER 
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Specimen Assessments: Sample Marking Scheme for Controlled Paper MQF 2-3  

 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION APPLIED CERTIFICATE LEVEL 

SAMPLE PAPER MARKING SCHEME 

 

SUBJECT: Science 

PAPER NUMBER: Level 2 – 3 

DATE:  

TIME: 2 Hours 

 

Question Suggested Answer Marks Other Remarks 

1 a  An automatic reflex response which is inherited. 1  

 b  Damp conditions 1  

 c  

It enables animals to perform certain behaviours important for 
survival; 
It serves the purposes of many animals whose life span is to brief for 
learning; 

1 
 

1 

 

      

   Total  4  

      

2 a  
Metals: Copper, Sodium  
Non-metals: Carbon, Chlorine 

1 
1 

 

 b i Produces heat  1  

  ii 
Because the energy required to make new bonds form in the 
product/s would be different from the energy required to break the 
bonds of the reactants. 

 
2 

 

      

   Total  5  

      

3 a  
Acceleration = change in velocity/time 
                       = (0 - 25)/10 
                       = -2.5 m/s2 

 
1 
1 

 

 b  
When applying the same force on the brakes of a heavier car, the 
deceleration would be smaller meaning it takes longer to stop. 

 
1 

 

 c  
Spoilers increase air resistance and contact between the car tyres 
and the ground,  
thus the stopping distance would be less. 

1 
 

1 

 

      

   Total  5  

      

4 a i 
Fresh water supply from the aquifer can be compromised by our 
activities on land since contaminants are dissolved and carried by 
rainwater until they reach the aquifer 

 
1 

 

  ii 
Fresh water supply from reverse osmosis can negatively affect the 
environment since the  reverse osmosis plant increases noise and air 
pollution and requires high levels of electrical energy  

 
1 

 

 b  
Malta relies on water produced from RO plants.   
RO plants work by electrical energy and would be unable to supply 
sufficient water if there are power cuts. 

1 
1 
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OR 
In the past, the Knights of St John had poisoned wells outside 
fortified cities to prevent their use by the invading force.   
Malta relied on water collected in wells as there is very limited fresh 
water. 

 
(1) 

 
(1) 

      

   Total  4  

      

5 a i Can come in contact with other wires or connections 1  

  ii Can be dangerous since it can come out of the plug if pulled 1  

 b i 
I = P/V 
  = 230/230 
  = 1 A 

 
1 
1 

 

  ii 3 A 1  

      

   Total  5  

      

6 a  
Music provides a means by which people share emotions, 
intentions, feelings. 

1  

 b i A shorter string vibrates at a higher frequency.  1  

  Ii A thinner string vibrates at a higher frequency.  1  

 c i When the string is plucked, it vibrates. 1  

  ii 
Material of the bass guitar  
OR  
Tuning – varying sting tension to produce different notes 

1  

      

   Total  5  

      

7 a i 

 

4 1 - Correct 
scale x-axis; 
1 – Correct 
scale y-axis; 
1 – Correct 
labelling; 
1 – Correct 
plot. 

  ii 100 kPa at depth 0 m 1  

 b i 
Selective breeding to produce breeds which are more resistant to 
disease. 

1 Other 
acceptable 
answers 

  ii 

Farmed tuna is fed live fish, and thus fishing or farming of other fish 
is required to feed the caged tuna. 
Overfishing threatens sustainability. 
The large number of animals in a small space in cages contributes to 
pollution.  E.g. the white slime reported in some bays in Malta. 

 
 

2 

Any TWO. 

      

   Total 8  
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8 a  ONE of Fatigue, weakness, etc 1  

 b  

Snack: Fresh fruit salad 
Lunch: Pasta with tomato and basil sauce 
Snack: Mixed nuts 
Dinner: Grilled chicken with potatoes 

2 Deduct one 
mark for 
each 
incorrect 
answer. 

 c i C 1  

  ii 
A – very strong alkali 
B – produces a gas which may be uncomfortable 

1 
1 

 

   Total 6  

      

9 a i Protects children from various diseases 1  

  ii Prevents the spreading of diseases 1  

 b  
No, 
Because transmission of diseases can happen indirectly through 
contact with contaminated objects including food. 

1 
1 

 

      

   Total 4  

      

10 a  

Since crude oil products have different boiling points,  
crude oil is evaporated  
and its vapours are allowed to condense at different temperatures 
in the fractionating column. 

1 
1 
1 

 

 b  
A chemical reaction resulting in the joining of monomer molecules 
to form a polymer. 

1  

 c  
Micro plastics end up being ingested by the fish and since they are 
absorbed at a larger rate than that by which they are excreted, 
micro plastics gradually accumulate inside the fish. 

1 
 

1 

 

      

   Total  6  

      

11 a  
Allows carbon dioxide but does not allow oxygen in;  
OR 
prevents oxidation of wine while allowing gases produced to exit 

1  

 b  Production of bubbles decreases 1  

 c  With high alcohol content the yeast dies and fermentation stops 1  

 d i Rate of reaction increases 1  

  ii Fermentation stops 1  

 e  

Gas bubbles would continue to form at a higher alcohol 
concentration as bred cultures are more resilient to alcohol 
concentration;  
OR 
Gas bubbles would start forming at a higher rate as specifically bred 
cultures are more reliable 

 
1 
 

 

 f  
Carbon dioxide and water vapour formed expand 
Which raise the bread 

1 
1 

 

      

   Total  8  

      

12 a i Venus is much closer to Earth than the stars 1  

  ii 
The Earth is rotating on its own axis and around the sun while stars 
are fixed 

1  

 b i Through photosynthesis plants produce oxygen 1  
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  ii The further away from Earth the lesser the force of gravity. 1  

  iii • hydrogen 1  

   
• Gas: hydrogen (X) 

One water molecule is made from 2 parts hydrogen and 1 part 
oxygen. 

1 
 

1 

 

  iv 

Less population density  
Less pollution on Earth 
Polluting outer space or other planets 

 
 

2 

Any two. 
Other 
acceptable 
answers. 

  v 

Experiments in science are necessary to find new technologies 
which improve our standard of living. 
Exepriments are important in science to check/verify knowledge. 
Wireless technology / solar energy / scratch-resistant lenses / others 

1 
 

1 

 
 
Any one 

      

   Total 11  

      

13 a  
3836 – 3759 = 77 
77 x 11 = 847c / €8.47c 

1 
1 

 

 b  It traps a layer of air which serves as an insulator 1  

 c  
Installation of double glazing apertures 
Adding roof insulation 

 
2 

Any other 
acceptable 
answer. 

 d  Sulfur dioxide 1  

 e  
Acid rain will react with the limestone producing a soluble 
compound causing limestone to crumble. 

1 
1 

 

 f  

Availability of space – the area available to fit a suitable number of 
panels 
Orientation of the house – ideally the house should be south facing 
to maximise sunlight 

1 
 

1 

Other 
acceptable 
answers. 

      

   Total 10  

      

14 a  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

5 
 
 
 
 
 
 
 
 

 

 b  Lime water turns milky / white precipitate 1  

 c i To compare with the effect of the sun on atmospheric air 1  

  ii 
To ensure that the readings obtained are consistent in both bottles 
for the same gas 

1  

      

   Total 8  

      

Calcium carbonate 
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15 a  

Qpeanut = mc 
          = 0.2 x 4200 x 17 
          = 14,280 J 
Energy released = 14280/007 = 2,040,000 J/kg 
QBrasil nut = mc  
            = 0.2 x 4200 x 38 
            = 31,920 J 
Energy released = 14280/007 = 2,040,000 J/kg 
Energy released = 31920/0.0064 = 4,987,500 J/kg 

 
1 
1 
 
 

1 
1 
 

1 

 

 b  

Cashew nuts contain less protein than beef.  
On the other hand cashew nuts contain much more fat than beef, 
although it is mostly unsaturated. The amount of saturated fats is 
very similar for both. 
Cashew nuts can be a source of energy since they contain 
carbohydates while beef does not. 

1 
 

1 
 

1 

 

 c  
Meat production requires the use of land and water for animal 
husbandry and far less energy is required to produce nuts than 
meat. 

1 
1 

 

      

   Total 10  
 

 

 

 

 

 

 


