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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 learning, work, life and citizenship. 

What is Core Science?  

Core Science is the intellectual and practical activity encompassing the systematic study of the structure 

and behaviour of the physical and natural world through observation and experiment. It incorporates 

several elements of various scientific disciplines and organizes knowledge in the form of testable 

explanations and predictions about the Earth and beyond. 

What does a study of Core Science entail? 

Candidates studying Core Science will be presented with an integrated, rather than a compartmentalized, 

approach towards the various branches of science.  

Experimental work is central to the teaching programme of Core Science. An investigative approach to 

teaching the subject highlights the study of key concepts of science in real-world contexts. Course work 

carried out throughout the programme is essential for candidates taking the examination to acquire direct 

experience of the laboratory.  

This subject gives students the opportunity to learn about the applications of Science to everyday 

situations and to help them develop higher order thinking skills. An investigative approach to teaching is 

suggested and while factual knowledge and subject content are important, reasonable time should be 

devoted for the development of the learners’ reasoning in contrast to the recall of facts. 

The examination paper will test the knowledge and understanding of scientific facts and principles and 

the ability to apply these to everyday situations as well as to solve theoretical and practical problems 

both qualitatively and quantitatively. 

Coursework has been allotted 30% of the final grade to reflect a wider range of skills and attitudes 

towards Science. 

How is Core Science related to candidates’ lives, to Malta, and/or to the world? 

Core Science is important because it influences most aspects of everyday life, including food, energy, 

medicine, transportation, leisure activities and environmental issues. Science improves human life at 

every level from the individual level to global issues. Everyday applications of scientific knowledge are 

multiple and diverse. 
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The aspirational programme learning outcomes for this subject are: 

At the end of the programme, I can: 

 understand that Science is dynamic and continuously evolving and that its principles and theories 

may change; 

 acquire a knowledge of basic scientific concepts, understand the scientific principles and patterns 

and be aware of the importance of adopting the scientific method of investigation; 

 develop experimental and investigative competences and the relevant practical skills whilst having 

due regard to correct and safe laboratory practice; 

 develop abilities to: 

o form hypotheses and design experiments to test these hypotheses; 

o organize, interpret and evaluate information in order to draw conclusions, make decisions 

and / or solve problems; 

o communicate scientific knowledge and findings in appropriate ways. 

 understand news, articles, etc. presented in the media involving science; 

 use science in decision making on both every day and socio-scientific issues; 

 appreciate the contribution of science to society in relation to economic, ethical and social 

implications. 

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

LO 1. Explain the composition and behaviour of matter. 

LO 2. Explain the properties and behaviour of water and aqueous solutions. 

LO 3. Describe and explain the motion of objects. 

LO 4. Explain mechanisms involved for the body to achieve homeostasis. 

LO 5. Explain sexual reproduction and inheritance in humans.  

LO 6. Discuss sustainable processes after having considered the different forms of energies, 
sources of renewable and non-renewable energies, energy transfers and their efficiencies.  

LO 7. Describe the properties and uses of various electrical components around us. 

LO 8. Describe the different types of waves and how they travel. 

LO 9. Explain how the different components of a balanced diet are used by the human body. 

LO 10. Link the effects of lifestyle choices to the breathing and circulatory systems. 

LO 11. Link the effects of lifestyle choices to physical and mental wellbeing. 

LO 12. Use the appropriate scientific techniques to analyse evidence which has been collected from 

the scene-of-crime. 

LO 13. Use the appropriate procedure to separate chemicals and identify an unknown substance. 

LO 14. Show an understanding of Ecology, Conservation and Fieldwork. 

LO 15. Explain how green plants are at the basis of all food chains and make energy available to 
all consumers. 

LO 16. At the end of the programme, I can demonstrate an understanding of how science works 

and is communicated. 
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List of Subject Foci 
1. Air 

2. Water 

3. Transport 

4. Communication 

5. Energy 

6. Fit and Healthy 

7. Forensic Science 

8. Life on Earth 

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

Certificate in CORE 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 CORE 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 CORE 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 knowledge of Science. 

 

1. Acquires basic general knowledge related 

to the immediate 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 
familiar environments;  

3. Is aware and understands basic tasks and 
instructions;  

4. Understands basic textbooks. 

 

Basic factual knowledge of Science. 

 

1. Possess good knowledge of Science;  

2. Is aware and interprets different types of 
information and ideas;  

3. Understands facts and procedures in the 
application of basic tasks and instructions; 

4. Selects and uses relevant knowledge to 

accomplish specific actions for self and 
others. 

 

 

 

 

 

 

 

Knowledge of facts, principles, processes and 

general concepts in Science. 

 

1. Understands the relevancy of theoretical 
knowledge and information related to 
Science;  

2. Assesses, evaluates and interprets facts, 
establishing basic principles and concepts in 

Science;  
3. Understands facts and procedures in the 

application of more complex tasks and 
instructions; 

4. Selects and uses relevant knowledge 

acquired on one’s own initiative to 

accomplish specific actions for self and 

others. 

 

Basic skills required to carry out simple tasks. 

 

1. Has the ability to apply basic knowledge 
and carry out a limited range of simple 
tasks;  

2. Has basic repetitive communication skills 
to complete well defined routine tasks and 
identifies whether actions have been 
accomplished;  

3. Follows instructions and is aware of 
consequences of basic actions for self and 
others. 

 

Basic cognitive and practical skills required to use 

relevant information in order to carry out tasks 

and to solve routine problems using simple rules 

and tools 

 

1. Has the ability to demonstrate a range of 
skills by carrying out a range of complex 
tasks within Science;  

2. Communicates basic information;  
3. Ensures tasks are carried out effectively. 

 

A range of cognitive and practical skills required 

to accomplish tasks and solve problems by 

selecting and applying basic methods, tools, 

materials and information. 

 

1. Demonstrates a range of developed skills to 
carry out more than one complex task 
effectively and in unfamiliar and 
unpredictable contexts;  

2. Communicates more complex information;  
3. Solves basic 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 Context. 

 

1. Applies basic knowledge and skills to do 
simple, repetitive and familiar tasks;  

2. Participates in and takes basic responsibility 
for the action of simple tasks;  

3. Activities are carried out under guidance 

and within simple defined timeframes; 
4. Acquires and applies basic key competences 

at this level. 

 

Work or study under supervision with some 

autonomy. 

 

1. Applies factual knowledge and practical skills 
to do some structured tasks;  

2. Ensures one acts proactively;  
3. Carries out activities under limited 

supervision and with limited responsibility in 

a quality-controlled context; 
4. Acquires and applies basic key competences 

at this level. 
 

 

 

 

 

 

 

Take responsibility for completion of tasks in 

work or study and adapt own behaviour to 

circumstances in solving problems. 

 

1. Applies knowledge and skills to do some 
tasks systematically;  

2. Adapts own behaviour to circumstances in 
solving problems by participating pro-

actively in structured learning environments;  
3. Uses own initiative with established 

responsibility and autonomy, but is 
supervised in quality-controlled learning 
environments; 

4. Acquires key competences at this level as a 
basis for lifelong learning. 
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Learning Outcomes and Assessment Criteria 
Subject Focus: Air 

Learning Outcome 1: 

 

(Controlled and 

Coursework) 

At the end of the programme I can explain the composition and behaviour of matter. 

 

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

 1.2a Label the structure of an atom in terms of 

protons, neutrons and electrons. 

1.3a Describe the structure of an atom in terms 

of protons, neutrons and the distribution of 

electrons in shells. 

 

Including the mass and charge of the proton, 

neutron and electron. 

1.1b Describe air as mixture of gases. 
 

List the components of air and their 

corresponding percentages.  

1.2b Illustrate the carbon cycle. 

 

1.3b Explain the human impact on the carbon 

cycle. 
 

● Deforestation, urbanisation, burning of 
fossil fuels. 

 1.2c Name various pollutants present in the 

atmosphere. 
 

These are to include: 

● oxides of nitrogen; 

● oxides of sulfur; 
● particulate matter; 
● ozone in the lower atmosphere. 
 

 

 

  

1.3c Describe the causes and the effects of the 

various atmospheric pollutants on ecosystems 

and/or biodiversity. 
 

● Acid rain; 

● Particulates; 
● Allergies; 
● Depletion of ozone layer; 
● Deforestation, Urbanisation;  
● Burning of fossil fuels; 
● Global warming; 
● Greenhouse effect; 
● Climate change; 
● Carbon footprint. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 1.2d Compare the properties of the three states 

of matter. 

1.3d Describe the kinetic theory of matter 

qualitatively. 

1.1e Recall that density of a substance depends 

on its mass and volume. 

1.2e Explain density as the mass per unit volume. 
 

Simple calculations involving ρ=m/V. 

1.3e Investigate the density of an unknown 

material through measurements of mass and 

volume. 

 1.2f Apply the concept of density to buoyancy. 
 

For example ice and water and oil and water. 

 

 1.2g Outline the parameters by which a gas can 

be described. 

● pressure;  

● volume;  
● temperature.  

1.3g Explain the relationship between one 

parameter and another whilst keeping the third 

parameter constant: the three gas laws. 

1.1h Distinguish between elements and 

compounds.  

 

1.2h Describe valency, as the number of bonds 

that an atom is able to establish. 

1.3h Explain bonding as the quest to become 

more stable: full outer shell or octet. 

1.1i Distinguish between gases which are 

monoatomic and others which are diatomic. 
 

(H2, N2, O2, F2, Cl2, Br2 and I2) 

1.1i Distinguish between ionic and covalent 

bonding. 

1.3i Illustrate covalent (single, double and triple 

bonds) and ionic bonding. 
 

Using dot and cross diagrams. 

1.1j Identify physical and chemical changes.  1.2j Distinguish between physical and chemical 

changes. 

1.3j Investigate different types of chemical 

changes. 
 

These should include: 

Fast and slow reactions, endothermic and 

exothermic reactions, evolution of gases, colour 

change, precipitation and decomposition. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

1.1k Represent chemical changes by word 

equations. 
 

Include combustion and decomposition. 

1.2k Represent chemical changes by balanced 

chemical equations. 
 

Limited to chemical changes covered in this 

programme. 

1.3k Represent balanced chemical equations 

including the state symbols. 
 

(s) - solid 

(l) - liquid 

(g) - gas 

(aq) - aqueous  

1.1l Recall definitions of oxidation and reduction. 
 

In terms of oxygen and hydrogen, in terms of 

gain/loss of electrons. 

1.2l Distinguish between oxidation and 

reduction: in terms of oxygen and hydrogen, in 

terms of gain/loss of electrons. 

1.3l Describe oxidation and reduction in terms of 

oxidation numbers; oxidising/reducing agent. 

 1.2m Identify that the ‘mole’ is a quantity: the 

Avogadro constant. 

 

1.3m Explain the meaning of the relative 

molecular mass (rmm) from relative atomic 

masses (ram) and that the relative 

atomic/molecular mass in grammes contains one 

mole. 

 

 

 

 

 

 

 

 

 

 

 



SEC 45 SYLLABUS (2024): CORE SCIENCE 
 

Page 10 of 153 

 

Subject Focus: Water 

Learning Outcome 2: 

 

(Controlled and 

Coursework) 

At the end of this programme, I can explain the properties and behaviour of water and aqueous solutions. 

 

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

2.1a Distinguish between solvent, solute and 

solution.  

2.2a Describe the concepts of solubility (the 

maximum amount of solute that can dissolve in 

a certain amount of solution at a certain 

temperature); saturation; the effects of 

temperature, stirring, size of solute particles. 

2.3a Distinguish between solubility of ionic 

compounds and covalent compounds. 

2.1b Recall the units in which volume can be 

measured in, mainly cm3, mL, dm3, L. 

2.2b Conversion of units: cm3 to dm3 and vice 

versa; mL to L and vice versa. 

 

 2.2c Recall that there are different measures of 

concentration: grammes per dm3; moles per 

dm3; ppm; ppb; % by vol v/v. 

2.3c Explain different measures of concentration: 

grammes per dm3; moles per dm3; ppm; ppb; % 

by vol v/v. 
 

Simple calculations. 

2.1d Recognise that water is the basis of life on 

Earth. 

2.2d List the importance of water for life. 
 

● medium for chemical reactions to occur; 

● transport; 
● support; 
● reproduction; 
● cooling agent. 

2.3d Use the physical properties of water to 

explain its importance in living organisms. 

 

 

2.1e Recall water as the most abundant molecule 

in cells. 

2.2e Name ways in which living organisms gain 

and lose water. 
 

● intake of food and drink; 
● absorbed by plant’s roots; 
● evaporation (including sweating, exhaled 

air and transpiration); 
● urine and faeces. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

2.1f Draw labelled diagrams of the main features 

of animal and plant cells. 
 

Features are to include the cell membrane, cell 

wall, cytoplasm, cell vacuole, nucleus, 

chloroplast and mitochondria. 

2.2f Describe the functions of the different 

components of animal and plant cells. 

 

2.1g Use a microscope to observe prepared slides 

of animal and plant origin. 

2.2g Interpret the cell structure features of 

prepared animal and plant slides. 

2.3g Prepare a slide with plant tissue material. 

2.1h Define diffusion. 2.2h Explain the factors that affect the rates of 

diffusion. 
 

To include: 

● temperature; 

● surface area to volume ratio; 
● concentration gradient; 
● diffusion distance; 
● mass of the particle; 
● medium. 

2.3h Apply the principles of diffusion to the 

human body and ecosystems.  
 

Examples can include: 

● respiratory system; 

● digestive system; 
● long distance transport of air and water 

pollutants. 
 

Students should be able to investigate the rates 

of diffusion of gases such as diffusion of ammonia 

and hydrogen chloride in a tube. 

2.1i Recall the meaning of osmosis.  
 

Refer to semi-permeable membranes. 

2.2i Describe the process of osmosis and the role 

of semi-permeable membranes. 

2.3i Explain the process of osmosis, and the role 

of semi-permeable membranes – the concept of 

water potential. 

 2.2j Perform an investigation to observe the 

effects of osmosis on plant cells. 
 

A guided investigation to determine the effects of 

different solution concentrations on plant cells. 

2.3j Carry out an investigation to observe the 

effects of osmosis on plant cells. 
 

Students are expected to design, perform and 

analyse investigations to determine the effects of 

different solution concentrations on plant cells. 

2.1k Use indicators and the pH scale to 

distinguish between acidic, alkaline and neutral 

solutions.  
 

Using litmus, universal indicator and pH probes. 

2.2k Classify a substance as acidic, alkaline or 

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

2.1l Identify common safety symbols. 2.2l Distinguish between dilute and concentrated 

acids and alkalis (amount of substance). 

2.3l Explain the difference between strong and 

weak acids / alkalis (degree of ionisation). 

2.1m Describe everyday life applications of 

neutralisation reactions. 

2.2m Identify that acids form hydrogen ions 

when they dissolve in water and solutions of 

alkalis contain hydroxide ions. 

2.3m Recognise that aqueous neutralisation 

reactions can be generalised to hydrogen ions 

reacting with hydroxide ions to form water. 

2.1n Identify acidic and alkaline household 

substances.  

2.2n Explain that chlorine is used to kill 

microorganisms in water supplies and as a 

bleach. 

 

 2.2o Distinguish between soft and hard water; 

soaps and detergents. 

2.3o Investigate the effect of different levels of 

water hardness on soap. 

 2.2p Distinguish between biological and non- 

biological washing detergents. 

2.3p Explain the environmental impact of 

biological and non-biological detergents. 

2.1q Distinguish between slow and fast reactions. 2.2q Describe the factors that affect speed of 

reactions: temperature; surface area; catalysts. 

2.3q Explain the factors that affect rates of 

reactions: temperature, surface area; reaction 

profile, activation energy, catalysts. 

  2.3r Investigate factors that affect rates of 

reactions such as: temperature, surface area and 

catalysts. 
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Subject Focus: Transport 

Learning Outcome 3: 

 

(Controlled and 

Coursework) 

At the end of the programme, I can describe and explain the motion of objects. 

 

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

3.1a Recall the meaning of the terms: scalar 

quantities (magnitude/size only) and vector 

quantities (magnitude/size and direction). 

  3.3a Explain the difference between scalar and 

vector quantities.  
 

To include: speed / velocity, distance (length) / 

displacement, mass / weight, temperature, 

acceleration, work, pressure, density. 

3.1b Identify forces as a push or a pull and as a 

vector quantity represented by an arrow. 

3.2b Calculate the resultant force by addition and 

subtraction of forces.  
 

Limited to parallel forces only. 

 

 3.2c Distinguish between mass and weight. 

 

3.3c Explain weight as a force due to the ‘pull’ of 

gravity.  
 

The concept of acceleration due to gravity. 

 3.2d Calculate the weight of an object given its 

mass and the value of the gravitational field 

strength (expressed in N/kg) and state its 

direction. 
 

W=mg 

 

3.1e Define friction and air resistance. 3.2e Describe instances where friction and air 

resistance are useful. 

3.3e Investigate factors affecting friction and/or 

air resistance. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 3.2f Explain Newton’s first law: a body continues 

in its state of rest and of uniform motion in a 

straight line unless compelled by an external 

force. 

3.3f Apply the principles implied by Newton’s 

First law in everyday examples. 

3.1g Identify which section(s) in a distance-time 

graph indicate(s):  

i. a state of rest; 

ii. constant speed. 

 

3.3g Sketch a distance-time graph to represent 

different sections of a journey:  

i. at rest; 

ii. constant speed. 

 

3.2h Determine the speed from a distance-time 

graph. 

3.3h Determine the average speed from a 

distance-time graph. 

3.1i Identify which section(s) in a velocity-time 

graph indicate(s) an object: 

i. at rest;  

ii. moving with constant velocity; 

iii. moving with a constant acceleration. 

 

3.3i Sketch a velocity-time graph to represent 

different sections of a journey:  

i. constant velocity;  

ii. constant acceleration/ deceleration. 

3.1j Identify acceleration and deceleration from 

a velocity-time graph. 

 3.3j Relate a negative gradient from a velocity-

time graphs to deceleration. 

 

3.2k Calculate acceleration from a velocity-time 

graph. 
 

No calculation of deceleration is required. 

3.3k Determine the displacement and the 

acceleration/deceleration from a velocity-time 

graph using a graphical method.  

  3.3l Use the equations of rectilinear motion 

v=u+at, s=ut+1/2at2, v2=u2+2as, s=(u+v)t/2 to 

solve problems. 

3.1m Define momentum. 3.2m Solve calculations involving: 

 momentum = mv. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 3.2n Describe the effect of momentum; elastic 

collisions, law of conservation of momentum; 

rate of change.  

3.3n Solve calculations involving, the law of 

conservation of momentum. 
 

Limited to inelastic collisions between two bodies 

i.e. body A colliding with body B and moving with 

a common velocity.  

 3.2o Describe Newton’s second law: the rate of 

change of momentum is proportional to the force 

acting upon it. 

3.3o Solve calculations involving Newton’s 

second law: F = ma. 
 

Link to W=mg. 

3.1p State Newton’s third law.  3.2p Describe examples illustrating Newton’s 

third law.  

 

 3.2q Describe stopping distance of a vehicle 

(refer to safe speeds) as the sum of the reaction 

time (thinking distance) and the distance it 

travels under the braking force. 

3.3q Explain factors that affect braking and 

reaction time; ‘safe’ speeds (including simple 

calculations); use of safety features such as 

safety belts, airbags, crumple zones. 
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Subject Focus: Communication  

Learning Outcome 4: 

 

(Controlled only) 

At the end of the programme I can explain mechanisms involved for the body to achieve homeostasis. 

 

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

4.1a State that the body needs a constant 

internal environment. 

4.2a Define homeostasis as the maintenance of a 

constant internal state by organisms. 

4.3a Explain the role of homeostasis as the 

maintenance of a constant internal state by 

organisms. 
 

Limited to the maintenance of a constant blood 

glucose level. 

4.1b List examples of stimuli. 
 

(light, heat, temperature, pressure, chemical) 

4.2b Define the term stimulus.  

4.1c Recall that the nervous system is made up 

of the Central Nervous System (CNS) and 

Peripheral Nervous System (PNS). 

4.2c Explain how all responses follow the 

pathway; Stimulus → receptor → coordinator → 

effector → response. 

4.3c Describe examples of effectors. 
 

● muscles contracting; 
● glands secreting hormones; 

● pupil dilating. 

 4.2d Describe the neurone as a specialised cell.  

 4.2e Identify the three types of neurones. 
 

● sensory; 
● relay; 
● motor. 

 

4.1f Identify the position of the main endocrine 
glands in the human body. 
 

● thyroid; 
● pancreas; 
● adrenals; 
● ovaries; 
● testis; 
● pituitary. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

4.1g Name hormones produced by the pancreas, 

adrenals and gonads. 
 

● insulin and glucagon; 
● adrenaline; 
● oestrogen and progesterone; 

● testosterone; 
 

(Follicle Stimulating Hormone FSH and Luteinising 
Hormone, LH will be mentioned in LO below). 

4.2g Describe hormones as proteins produced by 

an endocrine gland, carried by the bloodstream 

and having its effect on a target organ. 

4.3g Explain the function of each hormone 

mentioned. 

 4.2h Explain how blood glucose level changes 

during the day. 

 

E.g. before and after meals/exercise. 

4.3h Interpret data from graphs that show the 

effect of insulin in blood glucose levels in both 

people with diabetes and people without 

diabetes. 

 4.2i Associate excessive carbohydrate intake in 

diet to diabetes. 

4.3i Explain how Type 1 and Type 2 diabetes are 
controlled. 
 

These are to include a healthy lifestyle with a diet 
low in carbohydrate, physical activity and 
medication.  
Detail of negative feedback mechanisms is not 

required. 
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Subject Focus: Communication  

Learning Outcome 5: 

 

(Controlled only) 

At the end of the programme I can explain sexual reproduction and inheritance in humans. 

 

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

5.1a Define puberty. 5.2a List at least three secondary sexual 

characteristics occurring during puberty in males 

and in females. 

5.3a Identify the hormones which bring about 

changes associated with secondary sexual 

characteristics. 

5.1b Identify structures of the male and female 

reproductive system. 

5.2b Explain the roles of the structures of the 

male and female reproductive systems. 

5.3b Describe differences in structure and 

number between male and female gametes.  

 5.2c Explain that ovulation starts at puberty and 

that it is the release of an egg from the ovary 

approximately every 28 days. 

 

 

 

 5.2d Explain the stages of the menstrual cycle; 

menstruation, growth of lining in the uterus, 

ovulation and maintenance of the lining. 

5.3d Describe the roles of the hormones Follicle 

stimulating hormone (FSH), Luteinising hormone 

(LH), oestrogen and progesterone, in the control 

of the menstrual cycle. 

  5.3e Interpret data from graphs showing 

hormone levels during the menstrual cycle. 

5.1f State when and where fertilisation occurs.   

5.1g Identify where the foetus develops. 

 

 

5.2g Describe the sequence of events that lead 

to birth including. 
 

These are to include: 

Copulation, fertilisation, implantation, 

development of the placenta and amniotic sac, 

growth of embryo, enlargement and contractions 

of the uterus. 

5.3g Explain the importance of progesterone 

during pregnancy.  
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 5.2h Identify hcG (human chorionic 

gonadotropin) as the hormone detected in 

pregnancy test. 

 

5.1i Identify that babies are born either through 

the vaginal canal or by caesarean. 

  

5.1j Give the definition of a contraceptive.   

5.1k Identify Fertility Awareness methods, 

Hormonal-based methods and Barrier methods of 

birth control. 
 

Fertility awareness methods as exemplified by 

the thermal and the mucus (Billing’s) method. 

Hormonal based methods as exemplified by the 

contraceptive pill and Barrier methods as 

exemplified by the use of the condom. 

5.2k Assess methods of birth control in terms of 

increasing effectiveness of preventing conception 

as well as preventing sexually transmissible 

infections. 

 

5.1l List examples of bacterial and viral STIs 

from: 

● HIV/AIDS; 
● Chlamydia; 
● Human Papillomavirus and genital warts; 
● Gonorrhoea; 
● Herpes; 
● Syphilis. 

5.2l Outline the aims of the GU (Genito-Urinary) 

clinic. 

 

On the basis of absolute confidentiality, the clinic 

offers: 

● diagnosis and treatment of STIs; 

● counselling and testing for HIV. 

5.3l Outline the symptoms and respective 

methods of transmission of bacterial and viral 

STIs. 

 

Limited to: one bacterial and viral STI. 

5.1m Identify that the nucleus of a cell contains 

genetic material. 

 

 

5.2m Recognise that genetic material is 

organised into chromosomes on which genes are 

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

 5.2n Describe the DNA molecule as two strands 

coiled to form a double helix, the strands being 

linked by a series of complementary base pairs 

(A with T and C with G). 

 

Refer to a gene being made up of a sequence of 

bases that code for a particular protein. 

 

5.1o State that there are 23 pairs of 

chromosomes in each nucleus. 

5.2o Describe the last pair of chromosomes as 

determining gender. 
 

● XX in a female; 
● XY in a male. 

5.3o Use the punnett square to show sex 

determination in humans. 

5.1p Define mutation. 5.2p Identify examples of mutagens. 
 

● These may include: UV radiation, X rays, 

nuclear radiation and chemicals. 

 

5.1q List one example of genetic engineering. 5.2q Briefly describe examples of genetic 

engineering including: 

● cloning; 

● genetically modified organisms (GMOs) such 
as pesticide-resistant plants, golden rice and 
glow-in-the dark cats. 

5.3q Explain some of the possible benefits and 

risks, including practical and ethical 

considerations, of using gene technology in 

modern agriculture and medicine.  
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Subject Focus: Energy  

Learning Outcome 6: 

 

(Controlled and 

Coursework) 

At the end of the programme I can discuss sustainable processes after having considered the different forms of 

energies, sources of renewable and non-renewable energies, energy transfers and their efficiencies.  

 

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

6.1a Distinguish between renewable and non-

renewable sources of energy. 
 

Renewable sources are / can be replenished as 

they are used. Examples include solar, wind, 

biomass, biofuel, hydroelectricity, tidal. 

Non-renewable sources examples coal, crude oil, 

natural gas, nuclear fuel. 

6.2a Describe the advantages and disadvantages 

of different types of renewable and non-

renewable sources of energy. 

 

6.3a Discuss what the most sustainable forms of 

electricity generation in Malta are.  

 

 

 6.2b Identify examples of how fossil fuel 

consumption can be reduced. 

 

6.1c Identify different forms of energy and the 

unit of measurement. 
 

The different forms of energy are to include: 

● kinetic / movement; 

● thermal / heat; 
● electrical; 
● light; 
● sound; 
● chemical; 

● gravitational potential; 
● elastic potential; 
● nuclear. 
Energy is measured in Joules(J)/kiloJoules (kJ). 

6.2c Discuss the principle of conservation of 

energy by interpreting Sankey diagrams. 

 

 

 

 

 

 

6.3c Construct energy Sankey diagrams.  
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 6.2d Calculate energy efficiency by using the 

formula: 

Efficiency = useful output energy transfer 

            total input energy transfer
 

 

6.1e Demonstrate how the direction of heat flow 

depends on temperature difference. 

 

6.2e Describe heating as an energy transfer due 

to a temperature difference (from a high 

temperature to a lower temperature). 

 

6.1f Identify factors that may affect the rate of 

heat energy transfer between an object/body and 

its surroundings. 

6.2f Demonstrate the relationship between 

differences in rate of heat energy transfer and 

temperature between an object/body and its 

surroundings. 
  

These can include: 

● comparing heat transfer in different surface 
areas; 

● comparing heat loss and gain in different 
coloured substances;  

● comparing heat losses in the presence of 
absence of a lid; 

● comparing heat losses through different 
types and thickness of lagging. 

6.3f Analyse the results obtained of an 

investigation where the relationship between 

differences in rate of heat energy transfer and 

temperature between an object/body and its 

surroundings were explored.  
 

These can include: 

● comparing heat transfer in different surface 
areas; 

● comparing heat loss and gain in different 
coloured substances;  

● comparing heat losses in the presence of 
absence of a lid; 

● comparing heat losses through different 

types and thickness of lagging. 

  6.3g Explore how unwanted energy transfers can 

be reduced by making buildings and devices 

more energy efficient. 
 

Aspects may include: 

● double glazing; 
● size and position of windows; 
● insulation; 
● lubrication of machines. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

6.1h Distinguish between different conductors 

and insulators of heat. 

6.2h Compare the rate of heat conduction in 

different materials. 

6.3h Apply the effects of thermal insulation to 

everyday activities. 

6.1i Compare the energy content of food from 

different food labels. 

6.2i Relate the temperature changes shown when 

burning different foods to the amount of energy 

present in food. 

6.3i Carry out a fair investigation to calculate the 

energy released by different foods using the 

equation: Q = mcΔθ. 
 

The increase in temperature of a system depends 

on the mass of the substance heated, the type of 

material and the energy input. 

Q= quantity of energy, m=mass of substance 

heated in kg, c= specific heat capacity in J/kg 

degree Celsius and ∆ θ= change in temperature 

6.1j Define carbon footprint. 6.2j List ways of reducing the carbon footprint. 

 

 

6.3j Explain ways of reducing the carbon 

footprint. 

6.1k Describe sustainable practices and the 5R’s 

as the basis of environmental and waste 

management. 
 

Refuse, reduce, recycle, repurpose and reuse. 

 

6.2k Identify the basic principles in carrying out 

a Life Cycle Assessment (LCA) of a material or 

product. 
 

LCAs are carried out to assess the environmental 

impact of the materials and energy needed for 

different products in the following stages: 

● Extraction and Processing of raw materials 
● Manufacturing and packaging 
● Lifetime use and operation 
● Disposal at the end of its useful life 
● Transport and distribution at each stage. 

6.3k Evaluate data from a life cycle assessment 

of a material or product. 
 

● Allocating numerical values to pollutant 
effects requires value judgements as LCAs 
are not a purely objective process. 

● Selective or abbreviated LCAs can be 
devised to evaluate a product but these can 

be misused to reach pre-determined 
conclusions, such as when supporting claims 
for advertising purposes. 

 

 

 

 



SEC 45 SYLLABUS (2024): CORE SCIENCE 
 

Page 24 of 153 

 

Subject Focus: Energy 

Learning Outcome 7: 

 

(Controlled and 

Coursework) 

At the end of the programme I can describe the properties and uses of various electrical components around 

us. 

 

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

7.1a Recall that when an electric current passes 

through a component (or device), energy is 

transferred from the power supply to the 

component and/or to the environment. 

7.2a Discuss how the main energy 

transformations in a power station result in the 

production of electricity. 

 

  7.2b Define power (measured in watts, W) of an 

appliance or device as a measure of the rate at 

which it transfers energy. 

 

 

  

  7.2c Calculate the amount of energy transferred 

in a process, in joules and in kilowatt hours. 
 

Energy transferred = power × time 

(Joules, J) (Watts, W) (seconds, s) 

7.3c Apply the equation for Power to solve 

problems including use of subject of the formula. 
 

power = voltage × current 

(watts, W) (volts, V) (amperes, A) 

7.1d List methods that reduce electrical energy 

usage in a personal context. 

7.2d Outline methods that reduce electrical 

energy usage in a national context. 
 

Relate electrical energy usage to specific actions 

outlined in the United Nations Sustainable 

Development Goals (SDGs) Process. 

Reference to SDG 7: Ensure access to affordable, 

reliable, sustainable and modern energy for all. 

Candidates are not expected to recite the specific 

targets outlined in the SDGs.  

7.3d Calculate the cost of energy supplied by 

electricity given the power, the time and the cost 

per kilowatt hour. 
 

(kilowatt hours, kWh) (kilowatts, kW) (hours, h) 

7.1e Distinguish between series and parallel 

circuits. 
 

Differences in uses of series and parallel circuits 

are to be tackled. 

Real life and pictorial circuits should be used. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

7.1f Construct electric circuits using basic 

electrical components and symbols to represent 

electrical circuits using wire, battery, bulb/lamp 

and a switch. 

7.2f Construct electric circuits using basic 

electrical components and symbols to represent 

electrical circuits using fuse, cell, ammeter, 

voltmeter and fixed resistor. 

  

7.3f Construct electric circuits using basic 

electrical components and symbols to represent 

electrical circuits using diodes (including LEDs), 

resistors and variable resistors (including LDRs). 

 

 

7.1g Draw the direction of flow of conventional 

current. 

  

7.1h Define current as the rate of flow of charge.  7.2h Explain that for charge to flow, a source of 

potential difference and a closed circuit are 

needed. 

 

  7.3i Explain why an ideal ammeter has negligible 

resistance. 

  7.2j Use an ammeter to test that a current has 

the same value at any point in a single closed 

loop. 

  

7.3j Apply the relationship between quantity of 

charge, current and time. 
 

Q = I t; charge flow, Q, in coulombs, C, current, 

I, in amperes, A (amp is acceptable for ampere), 

time, t, in seconds, s 

  7.3k Explain why an ideal voltmeter has an 

infinitely high resistance. 

 7.2l Explain that current (I) depends on both 

resistance (R) and potential difference (V). 
 

Include the units in which these are measured. 

7.3l Investigate the relationship between I, R and 

V. 
 

Students are required to interpret a graphical 

representation. 

Students are required to use V=IR to calculate 

the current, potential difference (voltage) and 

resistance in direct current (DC) series circuits. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

  7.3m Define Ohm’s law - current is directly 

proportional to the voltage across a resistance if 

the temperature remains constant. 

 7.2n Explain that when two resistors are in 

series, the net resistance is increased, whereas 

with two resistors in parallel the net resistance is 

decreased. 

7.3n Use the equations for total resistance for 

two resistors connected in series and in parallel: 
 
Rtotal = R1 + R2          Rtotal = 1/R1 + 1/R2 
                               

7.1o Distinguish between electrical conductors 

and insulators. 
 

Practical uses of conductors and insulators are to 

be related to their use and issues of safety. 

7.2o Design a circuit that tests for electrical 

conductors and insulators. 

  

7.1p Name sources of alternating and direct 

current. 

7.2p Distinguish between direct current DC and 

alternating current AC. 

 

7.3p Explain the difference between direct and 

alternating current. 
 

Each type of current could be recognized using 

the display of a cathode ray oscilloscope. 

Include that the domestic supply in the Malta is 

AC, at 50Hz and about 240 volts. 

7.1q Name the colours of the insulation covering 

of each wire. 
 

Live wire – brown. 

Neutral wire – blue. 

Earth wire – green and yellow stripes. 

  

7.1r Identify the live, neutral and earth wires 

from their position in a standard three pin plug. 

7.2r Explain the differences in function between 
the live, neutral and earth mains wires, and the 
potential differences between these wires. 
 

Include that a live wire may be dangerous even 

when a switch in a mains circuit is open, and 

explain the dangers of providing any connection 

between the live wire and earth. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

7.1s Demonstrate how a fuse works. 7.2s Explain why fuses have various ratings. 7.3s Solve problems to identify the appropriate 

fuse rating. 

7.1t Identify the earth wire and the circuit 

breaker in a house. 

7.2t Explain the function of the earth wire and/or 

the circuit breaker in a household circuit. 

7.3t Conduct research about the electrical safety 

features in a house.  
 

Including earthing and circuit breakers. 

7.1u Identify household appliances that are 

double insulated. 

7.2u Explain why double insulated appliances do 

not need an earth wire while appliances with a 

metal case need to be earthed. 

 

    7.3v Explain how in the national grid, electrical 

power is transferred at high voltage from power 

stations to each locality at a lower voltage.  
 

Include how this system is an efficient way to 

transfer energy. Step-up transformers are used 

to increase the voltage from the power station to 

the transmission cables then step-down 

transformers are used to decrease the voltage to 

a much lower value for domestic use. 
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Subject Focus: Energy  

Learning Outcome 8: 

 

(Controlled and 

Coursework) 

At the end of the programme I can describe the different types of waves and how they travel. 

 

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

8.1a Describe what is meant by wave motion as 

shown by vibrations in ropes, springs, tuning 

forks and water waves. 

  

8.1b State that waves are caused by vibrations 

and that they carry energy as they travel, 

without carrying matter. 

  

8.1c Recognise a transverse and a longitudinal 

wave. 

8.2c Differentiate between transverse and 
longitudinal waves. 
 

Include examples of transverse waves such as 

water waves and light waves. Sound waves as 

examples of longitudinal waves. 

 

8.1d Define amplitude, frequency and 
wavelength of a wave. 
 

Include units: amplitude in metres, frequency in 

hertz and wavelength in metres. 

8.2d Relate the period of a wave to its frequency. 
 

Include units of period in seconds. 

 

8.1e Describe the relationship between speed, 

wavelength and frequency of a wave. 

8.2e Use wave speed equation in calculations: 

v = f 𝜆 
 

Include units: velocity in m/s. 

 

8.1f State the laws of reflection. 
 

8.2f Use ray diagrams to illustrate reflection. 
 

Including the normal, the incident ray, the 

reflected ray, angle of incidence and angle of 

reflection. 

8.3f Illustrate, with the use of ray diagrams, the 

path taken by a ray of light when reflected off 

more than one reflecting surface, as in the 

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

 8.2g Describe the properties of an image formed 

in a plane mirror. 
 

Including virtual, upright, laterally inverted as far 

behind the mirror as the object is in front. 

8.3g Investigate the laws of reflection using a ray 

box, mirror on a plane paper. 

 8.2h Describe how sound waves are produced. 8.3h Investigate that sound waves require a 

medium and travel at different speeds 
depending on the medium. 
 

To include that sound waves cannot travel 

through a vacuum. 

8.1i Recognise the frequency range which can be 

heard by an average person. 

8.2i Describe sound echoes, ultrasound, and 

echolocation as examples of reflection. 

8.3i Solve simple calculations regarding echoes 
using the equation: 

           speed = distance / time 
v=d/t 

8.1j Recognise the decibel (dB) as a measure of 

sound level. 

8.2j Identify decibel levels which can cause 

harmful effects to the ear. 

  

8.1k List ways in which the ears can be protected 

from damage. 

 

  

 8.2l Describe what happens to a wave when it 

crosses the boundary between different mediums 

- refraction. 

8.3l Explain how waves travel at different speed 
in different media. 
 

Construct ray diagrams to illustrate the 
refraction of a wave at a boundary between two 
media. 

 8.2m Describe the patterns of reflection and 

refraction of plane waves in a ripple tank. 

8.3m Investigate plane wave patterns of 

reflection and refraction in a ripple tank. 
 

These are to include: 
● reflectors placed at different angles; 
● varying depths of water. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

8.1n List the different ranges of electromagnetic 

spectrum. 
  

Radio, microwave, infrared, visible (red to violet), 

ultraviolet, X-rays and gamma rays, that these range 

from long to short wavelengths, from low to high 

frequencies, and from low to high energies. 

8.2n Identify the range and uses of wavelengths 

within the electromagnetic spectrum which can 
be detected by humans. 
 

 

8.1o Recognise that white light is made up of the 

7 colours of the visible spectrum. 

8.2o Describe the dispersion of white light into its 

constituent colours. 

 

8.1p List the uses of infrared radiation, 

microwaves and radio waves. 

8.2p Describe why these types of 

electromagnetic radiation are hazardous. 

8.3p Discuss whether mobile phones are safe to 

use. 

8.1q Recall that radio waves have different 

frequencies bands. 

8.2q Describe the role of satellites in 

communication; weather, Earth observation, 

Military and Navigation. 

 

  8.3r Investigate the critical angle of a semi- 

circular glass block. 

8.1s Recall that optical fibres are used for 

communication. 

8.2s Compare optical fibre communication to 
microwaves and radio waves. 
 

To include that optical fibres carry more 

information and are more secure. 

8.3s Explain how light travels through an optic 

fibre in terms of critical angle and total internal 

reflection. 

8.1t Compare similarities and differences 

between ultraviolet and visible light. 

8.2t Describe the beneficial and harmful effects 
of ultraviolet radiation. 
 

To include beneficial effects such as the role that UV-

A, plays in formation of Vitamin D by the skin, and 

harmful effects on skin such as sunburn, premature 

aging, skin cancer, cataracts in our eyes. 

 

 8.2u Describe why safety precautions are 
necessary to avoid harm from, x-rays and 

gamma rays. 
 

8.3u Describe how X-rays are used in medical 

imaging and how gamma rays are used in 

radiotherapy, sterilising medical equipment and 

radioactive tracers. 
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Subject Focus: Fit and Healthy  

Learning Outcome 9: 

 

(Controlled and 

Coursework) 

At the end of the programme I can explain how the different components of a balanced diet are used by the 

human body. 

 

 

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

9.1a Recall the basic food components of a 

balanced diet and some examples of foods that 

provide them. 
 

To include water, carbohydrates, proteins, lipids 

(fats and oils), vitamins, minerals and fibre. 

 

 

 

9.2a Explain the importance of the basic food 

components to the human body. 
 

● water: transport, constituent of blood, urine, 
tears, sweat; 

● carbohydrate: used by the body during 
respiration; 

● protein: used to build and repair body tissues, 
build hormones and enzymes; 

● lipids: used as a source and store of energy, 
provide insulation; 

● vitamins (fat-soluble and water-soluble): 
assist in enzyme action and are essential for 

cell reactions; 
● minerals: calcium for proper bone 

development to prevent osteoporosis and iron 
for haemoglobin to prevent anaemia; 

● fibre: maintaining a healthy colon; prevent 
bowel cancer, cleans digestive system, cleans 
digestive system, adds bulk to diet, together 
with water prevents constipation. 

9.3a Evaluate how the building blocks of the 

different food components vary from each other. 
 

This should include comparison of the chemical 

elements present and building blocks of 

carbohydrates, proteins, and lipids: 

● Polysaccharides such as starch are insoluble. 

They are built from simple sugars such as 
glucose which are water soluble and can be 
absorbed. The main function of 
carbohydrates is to provide energy. 

● Proteins are long chained molecules of amino 

acids. Cells use amino acids to synthesise 
new proteins for growth and repair. 

● Lipids are built from fatty acids and glycerol. 
Their main function is the storage of energy, 
insulation and formation of cell membranes. 

 

 

 

9.2b Perform food tests by following instructions. 
  

 test for starch using iodine; 
 test for lipids using translucent stain test and 

cloudy emulsion test; 
 test for protein – biuret; 

 test for glucose - Benedict’s solution. 
 

9.3b Interpret the results of food tests carried out 

on various foods. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

9.1c Define the term balanced diet. 
 

In terms of the healthy eating plate which is 

accompanied by water and physical activity.  

 

9.2c Identify the changes needed to a person’s 

diet in order to maintain a balanced diet if there 

are changes in age and physical activity. 

 

9.3c Explain the changes to a person’s diet 

according to age and physical activity. 

 

9.1d Identify the different components of the 

human digestive system. 
 

Mouth, oesophagus (gullet), stomach, small 

intestine, liver, pancreas, large intestine, rectum, 

anus. 

 

 

 

 

 

9.2d Describe the function of the different 

components of the digestive system. 

 

 

 

 

 

9.3d Explain the function of the following: 

● teeth; 
● salivary glands; 
● gastric juices; 
● bile; 

● pancreatic juices; 
● enzymes. 

 

Only the terms carbohydrase, lipase and 

protease are to be used. Specific names of 

enzymes are not required.  
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Subject Focus: Fit and Healthy  

Learning Outcome 10: 

 

(Controlled and 

Coursework) 

At the end of the programme I can link the effects of lifestyle choices to the breathing and circulatory systems. 

 

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

10.1a Identify the main components of the 

human circulatory system. 
 

● the heart; 

● arteries, veins and capillaries; 
● blood (red blood cells, white blood cells, 

platelets and plasma). 

10.2a Describe the functions of the different 

components of the circulatory system. 

 

 

 

 

10.3a Explain the double circulation of blood in 

the human heart. 

 

 

 

 

10.1b Identify the main parts of the thorax. 
 

Ribs, intercostal muscles, diaphragm, trachea, 

bronchi, bronchioles, alveoli, pleural membranes. 

 

10.2b Describe the function of the following 

features: 

● rings of cartilage; 
● ciliated cells and mucus producing cells; 
● alveoli. 
 

10.3b Associate the structural features with the 

characteristics of the gas exchange surface. 
 

Features are to include: 

● large surface area to volume ratio; 
● moist surface; 
● rich supply of blood; 

● ventilation; 
● thin epithelium. 

10.1c Recall the test for Carbon Dioxide using 

lime water. 

 

 

 

 

10.2c Compare the composition of inhaled and 

exhaled air with respect to: 

● nitrogen; 
● oxygen; 
● carbon dioxide; 
● water vapour; 
● temperature. 

10.3c Explain the role of the rib cage, intercostal 

muscles and diaphragm during ventilation. 
 

Make a reference to the maintenance of a 

constant internal pressure whilst there are 

changes in the thoracic volume. 

10.1d Define that respiration is the breakdown of 

food to obtain energy and that it occurs in the 

mitochondria. 

10.2d List the ways that organisms use the 

energy produced during respiration. 
 

These are to include carrying out body functions 

such as growth, movement, maintaining a 

constant body temperature etc. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

10.1e Distinguish between the terms aerobic and 

anaerobic respiration by making reference to the 

presence or absence of oxygen. 

10.2e Explain the differences between aerobic 

and anaerobic respiration in humans. 
 

To include the: 

● the products produced; 
● word equations; 

● amounts of energy produced. 

10.3e Write the chemical equation that 

summarises aerobic respiration in humans. 

10.1f Measure the effects of physical activity on 

the breathing and circulatory system. 
 

Compare the pulse rate and breathing rates. 

10.2f Interpret the effect of physical activity on 

the heartbeat. 

10.3f Discuss the role of diet, exercise and 

lifestyle on the risk of developing heart disease. 

10.1g List the negative effects of some lifestyle 

choices that affect our health. 
 

These are to include: 

● bad eating habits; 
● obesity as a risk factor for Type 2 diabetes 
● lack of exercise; 
● smoking; 
● misuse of medicine; 

● excess alcohol consumption; 
● carcinogens and radiation as risk factors in 

cancer. 

10.2g Describe the negative effects of some 

lifestyle choices that affect our health. 

 

 

 

10.2h Identify some health conditions related to 

breathing and circulatory systems. 
 

● asthma; 
● chest infections; 
● emphysema; 
● blocked blood vessels; 

● cardiac failure.  

 

 

 

10.2i Identify effects of direct and passive 

smoking on health. 
 

● short term effects; 

● long term effects; 
● pregnant women. 

10.3i Explain the effects of the main ingredients 

in cigarette smoke on health. 
 

● tar; 

● nicotine; 
● carbon monoxide. 
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Subject Focus: Fit and Healthy  

Learning Outcome 11: 

 

(Controlled only) 

At the end of the programme I can link the effects of lifestyle choices to physical and mental wellbeing.  

 

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

11.1a Define health as a state of both physical 

and mental wellbeing. 

11.2a Identify ways of maintaining a healthy 

body. 
 

These are to include: 

● a well-balanced diet; 
● regular exercise; 
● reducing stress;  
● rest; 
● seeking medical help for mental and physical 

difficulties. 

11.3a Discuss how different types of diseases 

interact to cause health problems. 
 
 

Examples but not limited to: 

● problems with the immune system might 

make a person suffer from an infectious 
(communicable) disease; 

● specific viral infections may lead to the 
development of cancer; 

● stress, anxiety and depression may lead to 
non-infectious (non-communicable) diseases.  

11.1b Link infectious diseases to microorganisms 

called pathogens. 
 

● one example of a bacterial disease; 
● one example of a viral disease; 
● one example of a fungal disease. 

  

11.1c List methods of pathogen transmission: 

● air; 
● water; 
● food; 
● contact (body fluids); 
● animals. 
 

11.2c Describe natural ways how the human 

body fights infections. 
 

These are to include: 

● skin, mucus and cilia in respiratory tract, 
tears, acid in stomach prevent entry of 
pathogens; 

● role of white blood cells and antibodies. 
 

 

11.3c Discuss the use of medicine in preventing 

and fighting infections. 
 
 

These are to include the use of antimicrobials such as: 

● use of antiseptics and disinfectants; 
● antibiotics; 
● antivirals; 

● antifungal; 
● vaccines. 
The emergence of resistant pathogens is to be 

discussed. 

11.1d Relate personal hygiene, abstinence and 

barriers (gloves and condoms) to preventing 

pathogen transmission. 
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Subject Focus: Forensic Science  

Learning Outcome 12: 
 

(Controlled and 

Coursework) 

At the end of the programme I can use the appropriate scientific techniques to analyse evidence which has 

been collected from the scene-of-crime. 

 

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

12.1a Identify some forensic investigations which 

may be used to solve problems. 
 

Some examples are:  

● making simple observations; 
● preservation of data; 
● lifting of fingerprints;  
● footprints and other impressions;  

● bite marks; 
● hair and blood samples;  
● analysing paints and chemicals. 

12.2a Analyse single observations from a crime 

scene. 
 

Some examples are:  

● comparing of fingerprints; 
● chromatography results; 
● comparing cotton fibres. 
 

12.3a Analyse various evidence, information and 

data from a crime scene. 
 

Process a variety of data such as:  

● comparing fingerprints; 
● use of light microscope to compare cotton 

fibres or pollen grains; 
● blood splatter; 

● blood groups; 
● marks/impressions. 

 

 

12.2b Link patterns of evidence towards possible 

conclusions. 
 

Comparing different evidence collected from the 

crime-of-scene and establishing links to a 

possible suspect. 

12.3b Interpret how the forensic techniques and 

evidence collected could be used in an 

investigation. 

 

 

 

12.1c Identify the four types of human teeth and 

their separate function. 

12.2c Analyse bite marks through simple 

observations. 
 

Identify missing teeth, space between teeth, etc. 

 

12.1d Identify the main components of blood. 
 

Blood (red blood cells, white blood cells, platelets 

and plasma).Cross reference to be made with 

same assessment in Fit and Healthy. 

12.2d Link results from blood analysis towards 

possible conclusions. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

 12.2e Explain how DNA evidence can be used to 

solve crimes. 

 

12.1f Identify simple safety precautions when 

dealing with body fluids. 
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Subject Focus: Forensic Science  

Learning Outcome 13: 

 

(Controlled and 

Coursework) 

At the end of the programme I can use the appropriate procedure to separate chemicals and identify an 

unknown substance. 

 

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

13.1a Perform chromatography test as a way of 

separating colours. 

13.2a Interpret results of a chromatography test. 

 

 

13.1b Identify soluble and insoluble substances. 13.2b Distinguish between the terms soluble, 

insoluble, solute, solvent, solution and saturated. 

 

 13.2c Identify factors that affect solubility. 13.3c Explain the factors that affect solubility. 

13.1d Carry out simple filtration experiments. 13.2d Identify the residue and the filtrate. 

 

 

13.1e Identify evaporation as a way of separating 

a soluble chemical from its solvent. 

13.2e Carry out evaporation of salt water 

solution. 

13.3e Explain how salt is produced in salt pans 

with reference to evaporation. 

13.1f Identify simple distillation as a way of 

separating a solution and collecting the solvent. 

13.2f Describe practical examples of simple and 

fractional distillation. 

 

13.3f Explain the procedure of simple and 

fractional distillation. 

13.1g Describe the procedure to carry out a 

flame test.  

 

 

 

 

13.2g Identify the metal from the observed flame 

colour of the following cations: 

● Li+ is crimson red 
● Na+ is orange-yellow 
● K+ is lilac 
● Ca2+ is brick-red 

● Cu2+ is blue-green 
● Ba 2+ is apple-green 
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Subject Focus: Life on Earth  

Learning Outcome 14: 

 

(Controlled and 

Coursework) 

At the end of the programme I can show an understanding of Ecology, Conservation and Fieldwork. 

 

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

14.1a Define the terms habitat and environment. 

 

14.2a Distinguish between population and 

community. 

14.3a Describe an ecosystem in terms of 

interactions between organisms and their 

environment. 

14.1b Define abiotic and biotic factors. 14.2b Describe the biotic and abiotic components 

in a named local ecosystem. 

14.3b Discuss that abiotic and biotic factors limit 

population size distribution in a named local 

ecosystem. 

14.1c Define biodiversity as the variety of life. 14.2c List the major threats to biodiversity.  

14.1d Identify examples of aquatic and terrestrial 

ecosystems. 
 

Examples may include: 

● freshwater; 

● marine; 

● rocky coast; 

● cliff; 

● garigue; 

● woodland; 

● sand dunes; 

● steppe; 

● maquis; 

● agricultural land. 

14.2d Identify different biotic and abiotic 

components of the following ecosystems: 

● marine; 

● garigue; 

● woodland. 

 

 

14.3d Evaluate how the balance of ecosystems 

can be altered. 
 

Factors to include are: 

● seasonal changes; 

● natural disasters, 

● human impact such as urbanisation and 

agricultural practices- organic farming, 

introduction of new species, overuse of 

pesticides, fertilisers, over consumption of 

water table. 

 

14.1e Define the term biome. 14.2e Identify rainforests, desert and arctic 

tundra as biomes. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

14.1f Recall terms and meanings related to 

conservation and sustainability. 
  

Terms are to include: 

 Endangered; 
 Extinct; 

 Special areas of conservation (SAC); 
 Outside development zone (ODZ). 

  

Students are expected to know two examples of 

each term. 

14.2f Describe issues related to conservation and 

sustainability. 
 

Students are expected to know two examples of 

local organisations involved with conservation 

and sustainability. 

Issues are to include two named examples of 

each of the following: 

 alien / introduced species; 
 endemic species; 

 indigenous species. 

14.3f Evaluate the importance of the 

conservation of habitats and species in the 

Maltese Islands and the wider world. 
  

The evaluation should include the importance of 

this topic with respect to the impact on the 

environment, economy, and the tourism sector in 

the Maltese Islands. 

14.1g Measure simple abiotic factors during a 

fieldwork study.  
  

Factors studied are to be determined by the 

habitat investigated. These include: 

 temperature of air / water / soil; 
 wind speed and direction; 
 pH of water / soil; 
 light intensity. 

14.2g Identify positive and negative human 

impact on the habitat studied. 

  

 

14.3g Analyse how the different biotic and abiotic 

factors investigated in the fieldwork study are 

interrelated. 

14.1h Outline different fieldwork sampling 

methods. 
  

These are to include the use of: 

 quadrats; 
 line / belt transects. 

14.2h Present collected data from a fieldwork 

session by the use of quadrats and line / belt 

transects. 

14.3h Analyse results obtained from different 

sampling methods. 
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Subject Focus: Life on Earth  

Learning Outcome 15: 

(Controlled and 

Coursework) 

At the end of the programme I can explain how green plants are at the basis of all food chains and make energy 

available to all consumers. 

 

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

15.1a Construct food chains from local and 

foreign ecosystems to understand how 

organisms are related to each other via feeding 

relationships. 

15.2a Interpret food webs. 
 

● Identification of producers, consumers, 

herbivores, carnivores and omnivores. 

● Plants are producers because they make 

food which provides energy and biomass for 

other organisms. 

15.3a Predict the populations of different 

organisms in a food web when different biotic and 

abiotic factors are changed. 

 15.2b Represent the relationship between 

producers and different levels of consumers as 

pyramids of energy. 

15.3b Infer why not all the energy is transferred 

from one trophic level to another. 

15.1c Identify that the process of photosynthesis 

enables plants to build up food. 

 

15.2c Explain, using a word equation, that plants 
can convert simple inorganic substances to 

organic substances using light energy. 
 

Use of terms carbon dioxide, water, chlorophyll, 

light energy, glucose and oxygen. 

 

 15.2d Describe what happens to the glucose and 

oxygen produced during photosynthesis. 

 

15.1e Explain that abiotic factors may limit the 

rate of photosynthesis. 

 

15.2e Explain how the maximum rate of 

photosynthesis is influenced by a number of 

factors. 
 

Light intensity, carbon dioxide and temperature 

provide a limit to the plant’s ability to 

photosynthesize. 

 

15.3e Interpret graphs about the effect of 

temperature, light intensity and carbon dioxide 

concentration on the rate of photosynthesis. 
 

The term limiting factor is to be included. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

15.1f Perform the test for starch in plants. 15.2f Interpret the test for starch in plants. 15.3f Investigate how the presence/absence of 

light, carbon dioxide or chlorophyll affect 

photosynthesis. 
 

Familiarity with test for oxygen production is 

needed. 
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Learning Outcome 16: 

 

At the end of the programme, I can demonstrate an understanding of how science works and is communicated. 

(To be implemented in combination with practical work.)  

 

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

16.1a State that scientific knowledge changes 

with new evidence / observations / experiments. 

16.2a Distinguish between a fact, a hypothesis, a 

theory and a law. 

16.3a Discuss briefly the meaning of science in 

terms of its healthy scepticism, aimed objectivity, 

and the value of physical (observable / 

measurable) evidence. 

16.1b Discuss the importance of fair (objective) 

testing in science. 

 16.3b Evaluate an experiment in terms of its 

objectivity. 

16.1c Identify variables in an experiment.  16.3c Identify dependent and independent 

variables. 

16.1d Follow health and safety regulations. 16.2d Identify potential procedural, physical, 

biological and chemical hazards.  

16.3d Evaluate health and safety aspects during 

practical work. 

16.1e Follow a written experimental procedure 

with guidance. 

16.2e Follow a written experimental procedure 

with limited guidance. 

16.3e Follow a written experimental procedure 

with minimal guidance. 

16.1f Record observations / measurements in a 

pre-designed format. 

16.2f Record observations / measurements 

appropriately. 

16.3f Determine which observations / 

measurements are to be measured for an 

experiment. 

 16.2g Write an appropriate laboratory report for 

practical work. 

 

16.1h Label diagrams. 16.2h Draw labelled diagrams of given apparatus. 16.3h Draw labelled diagrams of apparatus used 

during experiments. 
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Assessment Criteria (MQF 1) Assessment Criteria (MQF 2) Assessment Criteria (MQF 3) 

16.1i Read values from simple graphical 

representations. 

16.2i Interpret graphical representations 

containing single data set. 

16.3i Interpret multiple data sets plotted on the 

same axes. 

16.1j Plot a single data set on a given axis. 16.2j Plot a single data set. 16.3j Plot multiple data sets on the same axes. 

 16.2k Sketch a graph for a given situation. 16.3k Sketch graphs to represent situations on 

existing plotted graphs. 

16.1l Draw conclusions from practical work, with 

guidance. 

16.2l Draw conclusions from practical work. 16.3l Evaluate an experimental procedure and 

results by suggesting improvements. 

 

 16.2m Plan an experiment to solve a given 

problem, with guidance. 

16.3m Plan an experiment to solve a given 

problem, with minimal guidance. 

 

 16.2n Carry out an experiment to solve a given 

problem with supervision. 

16.3n Carry out an experiment to solve a given 

problem without supervision. 
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Scheme of Assessment 

School candidates 

The assessment consists of: 

Coursework: 30% of the total marks; comprising 5 tasks of equal weighting i.e. 6% 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 at level categories 1-2 presented for a qualification at level categories 2-3 is 

to be recalculated to 60% of the original mark.  The mark stands in all other cases. 

 

Controlled assessment: 70% of the total marks; comprising of a two-hour written exam; set at the 

end of the programme and differentiated between two tiers: 

a. MQF levels 1 and 2; 

b. MQF levels 2 and 3. 

 

Candidates can obtain a level higher than Level 1 if they satisfy the examiners in both coursework 

assessment and controlled assessments, irrespective of the total marks obtained. 

Part 1: Coursework 

 The coursework will be based on Learning Outcomes 1, 2, 3, 6, 7, 8, 9, 10, 12, 13, 14 and 15.  

 An overview of the coursework assignments is shown in the table below: 

Part 1: Coursework (Levels 1-2-3) (30 %) 

Assignment 1  

(6 %) 

Assignment 2  

(6 %) 

Assignment 3  

(6 %) 

Assignment 4  

(6 %) 

Assignment 5  

(6 %) 

1 Investigation 
(4%) 

+  
1 Experiment 

(2%) 

3 Experiments 

1 Fieldwork (4%) 
+ 

1 Experiment 

(2%) 

1 Site Visit (4%) 
+ 

1 Experiment 

(2%) 

Project  
 

Figure 1: 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 Assignments 1 and 2 are mandatory and one can choose or repeat any of the 5 

Assignments in completing the coursework part. 
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 All assignment tasks shall be marked out of 100 according to guidelines and rubrics available with 

this syllabus. 

 Levels 1-2-3 will be determined from the mark obtained in the task set, by a continuous method, 

during the course of instruction according to the following table. 

 

MQF Level 1 2 3 

Global % obtained 0 - 30 31 - 60 61 - 100 

Figure 2: MQF Level cut off points 

 School candidates’ assignments, forming part of coursework, are to be available at the candidates’ 

school for moderation purposes as indicated by the MATSEC Board. 

 

Part 2: Controlled Assessment II 

Part 2: Controlled Assessment II (2 hours) (70 %) 

Paper consisting of 3 sections which include items of graded difficulty at Level 1-2 
OR 

Paper consisting of 3 sections which include items of graded difficulty at Level 2-3. 
Figure 3: Part 2 Controlled assessment for School Candidates 

Controlled Assessment II will: 

 cover most learning outcomes including all learning outcomes which are not indicated to be 

covered through coursework; 

 have 3 sections as follows: 

o Section A (40 marks): 6 – 8 short questions 

o Section B (15 marks): One structured question based on a given passage 

o Section C (45 marks): 3 long structured questions  

 be marked out of 100 and all questions in each section are compulsory - answers are to be written 

on the examination paper provided.  
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Private Candidates 

Private candidates shall be assessed by means of two controlled assessments.  

Controlled assessment (I) will focus on the learning outcomes identified for school candidates’ 

coursework.  Learning outcomes with assessment criteria in the psychomotor domain can be assessed 

by asking questions in pen-and-paper format seeking understanding of the activity. 

Part 1: Controlled Assessment I (2 hours) (30 %) 

Paper consisting of 8 -10 structured questions of graded difficulty at Level 1-2 

OR 

Paper consisting of 8 -10 structured questions of graded difficulty at Level 2-3. 

Figure 4: Part 1 Controlled assessment for Private Candidates 

Controlled Assessment I will:  

 assess all learning outcomes which were indicated as part of school candidates’ coursework and 

some other outcomes; 

 have no sections, but consist of 8 – 10 structured questions of graded difficulty which are 

compulsory and are set as follows: 

o 30% from LOs 1, 2, 12 and 13 

o 35% from LOs 3, 6, 7 and 8 

o 35% from LOs 9, 10, 14 and 15 

 include items which will focus on the practical aspect of the assessed learning outcomes;   

 be marked out of 100 and all questions are compulsory - answers are to be written on the 

examination paper provided.  

 

Controlled assessment (II) is common with school candidates. 

Part 2: Controlled Assessment II (2 hours) (70 %) 

Paper consisting of 3 sections which include items of graded difficulty at Level 1-2 

OR 

Paper consisting of 3 sections which include items of graded difficulty at Level 2-3. 

Figure 5: Part 2 Controlled assessment for Private Candidates 

 
 

 

 

 

 

Appendices 
The information found in the following appendices (1–4) will be given in ALL Controlled Papers (1 & 2). 
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Appendix 1: Useful information  

 Standard temperature and pressure (stp): 0 oC and 1 atm  

 The molar volume for gases at stp = 22.4 dm3  

 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 all Controlled Papers booklet. 

 When necessary, take g, acceleration due to gravity, as 10 m/s2.  

Appendix 2: Useful equations  

 

 ρ = 
m

V
 v = fλ Q = m c ∆θ  

Speed =  
Distance

Time
 Unbalanced force = ma W = m g momentum = m v 

v = u + a t s = u t + 
1

2
 a t

2
 v2= u2 + 2 a s s = (u + v)

t

2
 

Q = I t V = I R P = I V E = P t 

Rtotal = R1 + R2  
1

Rtotal

 = 
1

R1

  + 
1

R2

 
Efficiency = useful output energy transfer 

                   total input energy transfer 

Area of a triangle = 
1

2
 b h Area of a trapezium = 

1

2
 (a + b) h Area of a circle = π r2 

 

Appendix 3: List of polyatomic ions and their charges Rt 

 

List of polyatomic ions and their charges 

Name Formula 

Ammonium NH4
+ 

Nitrate NO3
- 

Sulfate SO4
2- 

Carbonate CO3
2- 

Hydrogencarbonate HCO3
- 

Hydroxide OH- 
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Appendix 4: The Periodic Table 
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Appendix 5: Non-exhaustive suggested list of activities 

 

Subject Focus: Air 

Learning 
Outcome 1: 

At the end of the programme I can explain the composition and 
behaviour of matter. 

  Project: Interpret data regarding environmental effects of some pollutants and discuss 
methods for reducing emission of pollutants into the atmosphere. 

  Investigate the density of an unknown material through measurements of mass and volume. 

 Investigate why different objects float/sink. 

  Investigate how an object can be made to float in water (eg. a raw egg, potato, etc). 

  Verification of the gas laws. 

  Investigate different types of chemical changes such as fast and slow reactions, endothermic 
and exothermic reactions, evolution of gases, colour change, precipitation and 
decomposition. 

   

  Subject Focus: Water 

Learning 
Outcome 2: 

At the end of this programme, I can explain the properties and 
behaviour of water and aqueous solutions. 

  Investigating the cooling effect of evaporating liquids. 

  Preparation of slides with plant tissue material. 

  Investigate the rates of diffusion of gases such as diffusion of ammonia and hydrogen 
chloride in a tube. 

  Investigate the effects of osmosis on plant cells. 

  Investigate the effect of different levels of water hardness on soap. 

  Investigate factors that affect rates of reactions such as: temperature, surface area and 
catalysts. 

 

 

  

Subject Focus: Transport  

Learning 
Outcome 3: 

At the end of the programme I can describe and explain the motion 
of objects. 

 Investigate the factors affecting friction and/or air resistance 

 Project: Investigate forces through egg shell arches, balloon rocket, making a hovercraft 
and/or hang-glider 

 Verify Newton’s Second Law of motion 

 Verify Law of Conservation of Momentum 
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Subject Focus: Energy 

Learning 
Outcome 6: 

At the end of the programme, I can sustainable processes after 
having considered the different forms of energies, sources of 
renewable and non-renewable energies, energy transfers and their 
efficiencies. 

  Site Visit:  Xrobb l-Ghagin 

  Project:  Creating a 3D model of a Maltese building which makes use of sustainable renewable 
energy source/s (ex. solar panels and wind turbines) 

 Okok Project:  Comparing the energy efficiency of different appliances.  

  Investigation:  Investigate the relationship between differences in the rate of heat energy 

transfer and temperature between an object/body and its surroundings were explored. These 
can include: 
● comparing heat transfer in different surface areas; 
● comparing heat loss and gain in different coloured substances; 
● comparing heat losses in the presence or absence of a lid; 
● comparing heat losses through different types and thickness of lagging. 

  Project:  Explore how unwanted energy transfers can be reduced by making buildings and 
devices more energy efficient. 

  Practical:  Carry out a fair investigation to calculate the energy released by different foods 
using the equation Q = mcΔθ. 

 Investigation: Design a fair investigation to calculate the energy released by different foods. 

 Project:  Evaluating data from a life cycle assessment of a material or product. 

 Site Visit: A visit to a place to assess parts of the life cycle of a material/product (ex. An 
engineered landfill, a recycling plant, industry). 

 
 

Subject Focus: Energy  

Learning 
Outcome 7: 

At the end of the programme I can describe the properties and uses 
of various electrical components around us. 

  Investigating conductors and insulators of electricity.  

  Investigate current in components connected in series and parallel circuits. 

  Investigate voltages across components connected in series, in parallel and in combination 
circuits. 

  Investigating the relationship between current, voltage and resistance. 
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Subject Focus: Energy 

Learning 
Outcome 8: 

At the end of the programme, I can describe the different types of 
waves and how they travel. 

  Project: Use of plane mirrors such as in the construction of a periscope.   

  Investigate the critical angle of a semi-circular glass block. 

  Investigate the laws of reflection using a ray box, mirror on a plane paper. 

  Investigate that sound waves require a medium and travel at different speeds depending 
on the medium. 

  Investigate plane wave patterns of reflection and refraction in a ripple tank. 

 
 

Subject Focus: Fit and Healthy  

Learning 
Outcome 9: 

At the end of the programme I can explain how the different 
components of a balanced diet are used by the human body. 

  Experiment/Investigation: Food tests. 

   

Subject Focus: Fit and Healthy  

Learning 
Outcome 10: 

At the end of the programme, I can link the effects of  lifestyle choices 
to the breathing and circulatory systems. 

  Practical:  Dissection of the heart to explain the double circulation of blood in the human 
heart. 

  Practical: Demonstrate the effects of physical activity on the breathing and circulatory 
system. 

  Project / Investigation:  A survey to investigate the awareness of the effects cigarette 

smoking on health. 

 Site Visit to the National Blood Transfusion Centre. 

 
 

Subject Focus: Forensic Science  

Learning 
Outcome 12: 

At the end of the programme, I can use the appropriate scientific 
techniques to analyse evidence which has been collected from the 
scene-of-crime. 

  Investigate evidence, information and data from a fictitious situation (crime scene). 
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Subject Focus: Forensic Science  

Learning 
Outcome 13: 

At the end of the programme, I can use the appropriate procedure to 
separate chemicals and identify an unknown substance. 

  Interpret results of a chromatography test. 

  Identify the metal from the observed flame colour. 

 Investigating separation techniques: filtration, evaporation, simple and fractional distillation. 

 Investigating the salt content of different solutions using the process evaporation. 

   

Subject Focus: Life on Earth  

Learning 

Outcome 15: 

At the end of the programme, I can explain how green plants are at 

the basis of all food chains and make energy available to all 
consumers. 

  Investigate the effect of light intensity on photosynthesis. 

  Investigate whether light is required for photosynthesis. 

  Investigate whether carbon dioxide is required for photosynthesis. 

  Investigate whether oxygen is produced during photosynthesis. 

  Investigate whether glucose is produced during photosynthesis. 
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Coursework Modes 

Coursework Mode 1: Experiment 

 

Experiment  

 

100 marks 

 

internally-assessed 

 

externally-moderated 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practical work is a common element of the science subjects.  Through experimental work 

students develop 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, theories and 

laws. Conducting experiments helps students to make the connections between concrete 

evidence and theory. 

 

Each experiment should take around a double lesson to complete.  Experiments may be 

carried out in groups of ideally not more than four.  Groups 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 

such reports. 

 

A rubric for marking experiments is presented at the end of this document.   

 

Section Details 

  

Date The date when the experiment was carried. 

Title The title of the experiment.   

Aim The aim of the experiment is stated. 

Apparatus  A list of apparatus and materials/chemicals used. 

Diagram 

(if applicable) 

Clear diagram/s of the experimental setup are to be drawn and 

labelled in pencil.   

Procedure This section will be given to the students. 

Variables 

(if applicable) 

Variables should be identified as independent and dependent. 

Other relevant variables should be noted. 

Precautions A list of precautions taken to improve the accuracy of the 

experiment is presented. Each precaution needs to be 

supported with reason/s explaining why such measures are 

taken.  
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Safety 

Considerations 

(if applicable) 

Identification of safety considerations associated with the 

preparation and implementation of the experiments to prevent 

any accidents. 

Results and 

Observations 

The format of results and observations presented depends on 

the nature and type of the experiment. 

● Results are to be presented in a sequential order. 

● Results may be presented through the use of: paragraphs, 

tables, drawings, captioned pictures, etc.  

● Numerical results are best presented in a table. 

○ Write the quantity and its units in the column headers. 

○ Whenever possible, repeated readings should be taken 

and recorded.  

○ Numerical values should be given to the same number 

of decimal places appropriate to the measuring device. 

● Graphs should be included, where applicable. 

○ These can take the form of: line graphs, bar graphs, 

histograms, etc. 

○ Line graphs should include at least five data points. 

● Show all steps in any calculation carried out. 

In calculations, the answer should have the same 

number of decimal places as the measurements used 

in the calculation. 

Discussion and 

Evaluation 

Include the following parts as applicable to the nature of the 

experiment. 

● Discuss any patterns or trends in the data.  

● Identify and discuss any sources of error in the 

experimental procedure. 

● Compare numerical results with published data and 

suggest any reason/s for any differences. 

● An analysis and interpretation of observations.  

● Discuss any difficulties encountered in carrying out the 

experiment and any precautions taken to achieve accuracy.  

Suggest way/s of improving the experimental set-up, the 

results and the observations.   

Conclusion Draw a conclusion based on the experimental results and 

observations  and relate them to scientific knowledge, 

principles theories and laws. 
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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 is included. 

The date when experiment was 

conducted in the lab is included. 

Title of the experiment is missing. 
The title of the experiment is 

included. 

A clear title of the experiment is 

included. 

A limited description of the aim/s of 

the experiment is given. 

A partial description of the aim/s 

of the experiment is stated. 

Aim/s of the experiment is/are 

clearly stated. 

Lists few or none of the chemicals or 

equipment used during the 

experiment. 

Lists some of the chemicals and 

equipment used during the 

experiment. 

Lists all chemicals and apparatus 

used during the experiment. 

Diagram (if applicable) & Procedure & Variables (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

Poor diagrams are drawn which are 

not neat or completely labelled.   

Draws adequately labelled 

diagrams. 

Draws clear diagrams including all 

labels. 

No marks shall be given for procedure. 

Identifies variables without stating 

whether they are the dependent 

and independent variables.  Few or 

none of the other variables that are 

kept constant during experiment to 

ensure fair testing are mentioned. 

Identifies the dependent and 

independent variables and some of 

the other variables that are kept 

constant during experiment to 

ensure fair testing. 

Identifies the dependent and 

independent variables and other 

variables that are kept constant 

during the experiment to ensure 

fair testing. 

Precautions & Safety Considerations (if applicable) (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

Lists few of the precautions taken 

during the experiment. 

Lists most of the precautions 

without explaining why such 

precautions are taken. 

Lists all precautions and explain 

why such precautions are taken 

during the experiment. 

Identifies few hazards in the 

experiment without suggesting 

methods of reducing the risk of 

harm. 

Identifies some of the main 

hazards in the experiment and 

suggests methods of reducing the 

risk of harm. 

Identifies the main hazards in the 

experiment and suggests methods 

of reducing the risk of harm. 

Results and Observations & Processing data (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 

Records only some of the 
observations noted. 

Records most of the observations 
but they are not clearly organised. 

Records all observations in detail 
and organises them in a clear 
manner.   

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. 

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. 

An appropriate number of 
numerical data is presented in a 
table with appropriate headings 
and units. Numerical values are 
given the same number of 
significant figures appropriate to 
the measuring device. 

No evidence of repeated readings 
when instructed to be taken.  

Repeated readings are taken when 
instructed to be taken. 

Repeated readings are taken when 
instructed to be taken. 
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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. 

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. 

Discussion & Evaluation & Conclusion (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 

Presents an incomplete 

analysis/interpretation of 

observations or 

measurements/graphs with many 

errors.   

Identifies trends or patterns in 

observations or 

measurements/graphs and 

supports them with a satisfactory 

analysis/interpretation of data 

with some errors. 

Identifies trends or patterns in 

observations or 

measurements/graphs and 

supports them with a complete and 

correct analysis/ interpretation of 

data. 

Identifies few of the experimental 

errors but does not give an 

explanation of why such errors 

occurred.   

Identifies some of the 

experimental errors or anomalous 

observations and gives a partial 

explanation why such errors are 

observed. 

Identifies experimental errors or 

anomalous observations and gives 

an adequate explanation why such 

errors are observed. 

Identifies few limitations of the 

experiment but does not discuss 

ways of improving experiment.  

Discusses limitations of the 

experiment and suggests some 

ways of improving the experiment 

setup and/or results. 

Discusses the limitations and 

weaknesses of the experiment and 

suggests ways of improving 

experimental setup and/or results. 

Draws a poor conclusion that is 

based on the evidence obtained in 

the experiment and poorly relates it 

to scientific knowledge, laws and 

theory. 

Draws a satisfactory conclusion 

that is based on the evidence 

obtained in the experiment and 

relates it to scientific knowledge, 

laws and theory. 

Draws a detailed conclusion that is 

based on the evidence obtained in 

the experiment and relates it to 

scientific knowledge, laws and 

theory. 

Conducting the experiment (0 – 30 marks) 

0 - 9 marks 10 – 18 marks 19 –30 marks 

Handles some of the apparatus and 

chemicals correctly and safely with 

guidance. 

Handles most of the apparatus 

and chemicals correctly and 

safely. 

Handles apparatus and chemicals 

carefully, correctly, safely and 

skilfully. 

Uses inappropriate equipment  for 

the task, making few observations 

and measurements and recorded 

data is not well organised. 

Uses equipment appropriate for 

the task, makes most of the 

observations, takes measurements 

and records limited data. 

Uses equipment appropriate for the 

task, makes systematic 

observations, takes accurate 

measurements and records data in 

an orderly manner. Works in an 

organised and diligent manner.   

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. 

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. 

Does not clean the apparatus and 

leaves the working station in a 

disorganised manner. 

Cleans the apparatus after being 

reminded but the working area is 

not so tidy. 

Cleans the apparatus and bench 

after the experiment. 
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Coursework Mode 2: 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 encourage freedom, allowing students to be 

creative, gives them an opportunity for self-directed learning through choosing their 

own methods to investigate the given problem.  

Students must be allowed time (at least one lesson) to plan the design of an experiment 

to solve the problem.  The teacher should check the students’ plan for health and safety 

issues only, otherwise, the plan must be unchanged. The students must be allowed to 

carry out the investigation which they have designed. This 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 a valid and consistent assessment.  

Investigations may be carried out in groups of 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 that should be included in an investigation 

report.   

 

Section Details 

Investigation 

Outline 

This section should contain an outline of the procedure that will be 

followed in the investigation.   

The plan should be concise and written in the future tense. 

This section should include: 

● The title. 

● The aim of the investigation including an outline of the 

problem to be investigated. 

● A brief description of the scientific procedure. 

● A list of materials and apparatus.  

● Any preparatory work including the set-up to be used (if 

applicable).  

● Variables should be identified as independent and 

dependent. Other relevant variables should be noted.  

● Any background theory and/or research.  

The hypothesis section should include a prediction 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, including the underlying reasons, 

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.  

● List all the steps involved to perform the experiment 

including any modifications made to the plan and any 

additional materials and apparatus used.   

● Outline the method including measurements, diagrams, 

and photos, where applicable.  

Be written in the third person past tense. 

Results and 

observations 

Depending on the nature and type of the experiment: 

● Observations are to be written in a sequential order. 

● Numerical results are best presented in a table. 

○ Write the quantity and its units in the column headers. 

○ Whenever possible, repeated readings should be taken 

and recorded.  

○ Numerical values should be given to the same number of 

decimal places appropriate to the measuring device. 

● Graphs should be included, where applicable. 

○ These can take the form of line graphs, bar graphs, 

histograms, etc. 

● Show all steps in any calculation carried out. 

In calculations, the answer should have the same number of 

decimal places as the measurements used in the calculation. 

Discussion 

and 

Conclusion  

This section should include: 

● A reference to the aim of the investigation. 

● A discussion of the most important findings including trends 

and patterns emerging from analysis of the results. 

● An outline of the findings linked to the initial hypothesis within 

the theoretical framework (laws, theories, models) used. 

A concluding statement based on the outcomes/findings of the 

investigation. 

Evaluation and 

References  

This section should include: 

● A list of potential sources of errors that may have affected the 

result.  

● A list of improvements 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 and some of 

the stages of the scientific procedure 

are included. 

The aim is stated adequately, and 

most stages of the scientific 

procedure are included. 

The aim is clearly stated, and a 

detailed description of the scientific 

procedure is included as well as 

any preparatory 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. 

Independent and dependent 

variables identified, including 

some of the variables that are 

controlled. 

Independent and dependent 

variables identified, 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 

partial explanation is given. 

States and explains the hypothesis 

clearly. 

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 and 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 aim and the 

hypotheses stated, without 

explaining whether it is supported or 

falsified. 

Satisfactorily relates the outcome 

of the investigation to the aim and 

the hypotheses stated, partially 

explaining whether it is supported 

or falsified. 

Relates the outcome of the 

investigation to the aim and 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. 
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Identifies few limitations of the 

experiment but does not discuss 

ways of improving experiment.  

Discusses limitations of the 

experiment and suggests 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. 

Conducting the Investigation (0 – 30 marks) 

0 - 9 marks 10 – 18 marks 19 – 30 marks 

Can handle some of the apparatus 

and chemicals correctly and safely, 

when instructed by the teacher 

during the fieldwork. 

Handles most of the apparatus and 

chemicals correctly and safely.   

Handles apparatus and chemicals 

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 co-operative. 

Works with others in a co-operative 

manner most of the time. 

Works in a team and is respectful of 

others. 

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. 
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Coursework Mode 3: Fieldwork 

 

Fieldwork 

 

100 marks 

 

internally-assessed 

 

externally-moderated 

 

 

Fieldwork in science is an approach to learning outside the classroom. It permits first-

hand observation and gathering of information and/or data in a real natural environment 

outside the classroom/lab. Fieldwork helps students understand scientific theories, 

integrate knowledge and develop important scientific, intra- and interpersonal skills. 

Fieldwork should be well planned before the actual activity. A site visit a few days prior 

to the activity will help recognise and set clear learning objectives. The teacher should 

also prepare students in advance in detailing the theoretical knowledge and informing 

them of site conditions that may affect the outcome of the fieldwork. 

Students should be well informed of legally protected species and instructed to adhere to 

rules. 

Some sites are managed by the Environment and Resources Authority or by Non-

Governmental Organisations.  Permits must be obtained prior to the fieldwork. Permit 

application forms are usually found on the relevant website. 

Fieldwork should consist of 2-3 hours of onsite activities and 2-4 lessons of preparatory 

and follow-up lessons. The number and type of onsite activities should reflect this time 

and the location. During the onsite activities, students can work in groups, but each 

student has to present an individual report. 

The following shows the relevant sections to be included in the fieldwork report. There is 

no minimum word limit, however the notes accompanying the sections give a clear 

indication of the work that is expected to be handed in. 

 
 

Section Details 

Subject Focus A subject focus related to the work listed below. 

Learning 

Outcome 

The relevant learning outcome of the above-mentioned subject 

focus. 

Title The title should be short and describe the work presented. 

Location The area/site where the fieldwork took place. (A map may be 

used to indicate the location of the study area.) 

Date The date when the fieldwork was carried out. 

Safety 

Considerations 

This section should contain all the risks associated with the 

fieldwork and precautionary measures taken to reduce these 

risks (including physical hazards, hazards caused by humans and 

health issues). The majority of these can be identified/discussed 

by the teacher and the students prior to the actual field work. 

Overview Explain whether fieldwork was performed as a single outdoor 

session or whether it was followed up by a laboratory session. 

Discuss which scientific aspects are relevant to the fieldwork 

carried out. 

Describe the main features being observed or investigated. This 

may include the abiotic factors of the area  (e.g. direction and 

intensity of prevailing wind, wave splash/water currents, the 

presence of rocks and soil, soil pH, presence of water, light 
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intensity, etc.), the biotic factors (the presence or absence of flora 

and fauna, distribution) and  their interactions.    

Discuss the rationale behind sampling techniques and other 

fieldwork methods being used. 

Identify any positive and/or negative human impact on the 

location.  

Field Activity This section should include reports regarding hands-on fieldwork 

activities.  Each activity should be reported using the following 

format: 

 Aim of activity: This should be short and to the point and 

outline the purpose of the exercise (e.g.: To identify / 

compare / contrast / investigate …). 

 Equipment required: This should include a list of materials 

and equipment, kits and chemicals needed for this specific 

activity (e.g.: hand lens, sampling jars, quadrat.).  

 Procedure: This should include a sequence of instructions 

and/or protocols stating the steps involved to perform the 

particular activity. This component can include specific 

measurements, diagrams and photos where applicable. The 

account should be written in the passive voice. 

 Precautions: This should include a list of precautions taken 

to ensure the accuracy of the activity if relevant.   

Results and 

Observations 

 

To include one or more table of results depending on the 

fieldwork activity carried out and data collected. Results can be 

presented in the following manner: 

 Quantitative data using tables.  

 Observations in paragraph, point form, diagrams, tables. 

 

Presentation of results should be without interpretation. 

Measurements should include appropriate standard units. 

Discussion and 

Evaluation 

In this section results can be processed by using calculations, pie and bar charts, histograms, line 

graphs. The type of process used should reflect the data taken. 

Pie and bar charts are used for categorical variables while 

histograms and line graphs indicate continuous variables. 

 Interpretation and discussion of the relationships, patterns or 

trends of the results obtained. Description and explanation of how 

the results relate to the expectations, laws, theories and models 

studied. Reference to possible sources of errors (e.g. limitation of 

sample size, seasonal variation). 

Conclusion Briefly summarize the evaluation of data collected from the 

activity and draw scientific conclusions. 
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Marking Criteria: Fieldwork  

 

MARKING CRITERIA – Fieldwork 

Maximum 100 marks  

Subject Focus & Learning Outcome/s 

Given by the teacher 

Time, Date & Location (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 

location where the fieldwork took 

place. 

Date is missing. Date is missing. Date of fieldwork.  

A limited description of the 
location. 

A partial description of the 

location.  

A clear description of the location 

including a map of the area under 

study. 

Safety considerations (0 – 5 marks) 

0 – 1 mark 2 – 3 marks 4 – 5 marks 

Identifies few of the hazards and 

health issues without discussing 

the precautionary measures taken 

to reduce these hazards. 

Identifies some of the hazards and 

health issues and the 

precautionary measures taken to 

reduce them. 

Identifies the hazards and health 

issues and the precautionary 

measures taken to reduce them. 

Overview (0 – 10 marks) 

0 – 3 mark 4 – 6 marks 7 – 10 marks 

Poor, incomplete overview lacking 

detail. 

Good overview with adequate but 

not comprehensive detail. 

Comprehensive overview with 

details. 

Field Activity (0 – 15 marks) 

0 – 4 marks 5 – 9 marks 10 – 15 marks 

No/minimal description of the 

activities carried out on location. 

Incomplete description of the 

activities carried out on location. 

Detailed description of the 

activities carried out on location 

including the aim, equipment 

required and procedure.  

Poor, inaccurate and incomplete 

precautions. 

All precautions listed without 

including reasons for precaution. 

All precautions listed with relevant 

reason. 

Results and Observations (0 – 10 marks) 

0 – 3 marks 4 – 6 marks 7 – 10 marks 

Records some observations of all 

activities undertaken. Observations 

are not organised under the 

heading of each activity. 

Records all observations of all 

activities undertaken. Observations 

are not clearly organised under the 

heading of each activity. 

Records all observations of all 

activities undertaken. All 

observations are organised under 

the heading of each activity. 

Results noted with some missing 
detail, in tabular format or in 
paragraph form. Some variables 
and units not listed. 

Results noted with some missing 

detail, in tabular format or in 

paragraph form with details of 

variables and units listed. 

Results noted in detail, in tabular 

format or in paragraph form with 

details of variables and units listed 

clearly. 

Numerical data not given the same 
number of significant figures, as 
would be appropriate to the 
activity undertaken. 

Numerical data given to the same 

number of significant figures 

appropriate to the activity 

undertaken (e.g. whole numbers 

for population size). 

Numerical data given to the same 

number of significant figures 

appropriate to the activity 

undertaken (e.g. whole numbers 

for population size). 
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Discussion and Evaluation (0 – 20 marks) 

0 – 6 marks 7 – 12 marks 13 – 20 marks 

Using an inappropriate process of 
the variables used in the activities. 

Using the appropriate process for 

the variables used in the activities. 

Using the appropriate process for 

the variables used in the activities. 

Includes a few of the following:  

heading of graphs/charts and 

appropriate use of scale; labels of 

axes and units (when applicable). 

 

Includes heading of graphs/charts 

and appropriate use of scale; 

labels of axes and units (when 

applicable), most of the time. 

Includes heading of graphs/charts 

and appropriate use of scale; labels 

of axes and units (when applicable). 

 

Some calculation or part of steps 

missing with some/ incorrect 

answers and some units missing. 

 

Working out the necessary 

calculation showing some of the 

steps involved and giving the 

correct answer including most 

units. 

Working out the necessary 

calculations showing all the 

sequential steps involved and 

giving the correct answer with 

appropriate units. 

A poor/ incomplete analysis and 
assessment of the results. 

An analysis and assessment of the 

results. 

A detailed analysis and assessment 

of the results. 

Poor or no identification of the 
relationships, patterns or trends 
from the results obtained. 

A discussion of the environmental 

issue including anthropogenic 

factors that affect the local 

environment. 

A detailed discussion of the 

environmental issue including 

anthropogenic factors that affect 

the local environment. 

An incomplete discussion and 
explanation of how the results 
relate to expectations and 
literature. 

Identifies most of the relationships, 

patterns or trends from the results 

obtained. 

 

Identifies the relationships, 

patterns or trends from the results 

obtained. 

A poor/incomplete discussion of 
the environmental issue with 
incorrect details 

A satisfactory discussion and 

explanation of how the results 

relate to expectations and 

literature. 

A full discussion and explanation of 

how the results relate to 

expectations and literature. 

Minimal reference to and/or poor 
explanation of sources of errors 
given. 

An adequately explained reference 

to several sources of error. 

A comprehensive detailed 

reference to all possible sources of 

error. 

Conclusion (0 – 5 marks) 

0 – 1 mark 2 – 3 marks 4 – 5 marks 

A poor conclusion referring to a 
few activities of the fieldwork. 

An adequate conclusion with 

reference to most activities of the 

fieldwork. 

A detailed conclusion referring to 

all activities of the fieldwork. 

Conducting the Fieldwork (0 – 30 marks) 

0 – 9 marks 10 – 18 marks 19 – 30 marks 

Can handle some of the apparatus 
and chemicals correctly and safely 
when instructed by the teacher. 

Handles most of the apparatus and 

chemicals correctly and safely.   

Handles apparatus and chemicals 

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.  

Working with others but not always 

being co-operative. 

Works with others in a cooperative 

manner most of the time. 

Works in a team and is respectful of 

others. 

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 and/or 

the location disorganised. 

Cleans the apparatus and / or the 

location visited after being 

reminded. 

Cleans the apparatus and / or 

location visited. 
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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 shows the relevant sections in the site visit report. There is no established 

word limit, however the guidelines accompanying each section 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 This section should contain three - 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; 
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● 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 description of  the location where the site visit took 

place. 

Precautions and 

Safety 

Considerations 

This section should contain potential hazard/s and the 

precautionary measures taken to reduce them. Potential hazards 

are to include physical, chemical and biological hazards. 

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, evaluation and/or 

interpretation of the outcomes achieved, or information 

collected with respect to the aim/s set out for the site visit. 

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 

 

A list of research sources used in report.  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 & Date & Aim & Keywords (0 – 7 marks) 

0 - 2 marks 3 – 4 marks 5 – 7 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. 

No keywords related to this site visit 

identified. 

Identifies up to two keywords 

related to this site visit. 

Identifies from three to five 

keywords related to this site visit. 

Preparatory Activities (0 – 17 marks) 

0 – 5 marks 6 – 10 marks 11 – 17 marks 

No/minimal background information 

about the scientific aspects relevant 

to the site visit. 

Limited 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 map/plan of the site.  An incomplete map/plan of the 

site.  

A detailed map/plan of the site.  

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 – 7 marks) 

0 - 2 marks 3 – 4 marks 6 – 7 marks 

No/minimal list of potential hazard/s 

and the precautionary measures 

taken to reduce them is presented. 

An incomplete list of potential 

hazard/s and the precautionary 

measures taken to reduce them is 

presented. 

A comprehensive list of potential 

hazard/s and the precautionary 

measures taken to reduce them is 

presented.  

Site Activities (0 – 17 marks) 

0 – 5 marks 6 – 10 marks 11 – 17 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.  
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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.  

Discussion and Evaluation (0 – 17 marks) 

0 - 5 marks 6 – 10 marks 11 – 17 marks 

No/poor discussion, evaluation 

and/or interpretation of the 

outcomes achieved or information 

collected with respect to the aim/s 

and objective/s set. 

A good discussion, evaluation 

and/or interpretation of the 

outcomes achieved or information 

collected with respect to the aim/s 

and objective/s set. 

A comprehensive discussion, 

evaluation and/or interpretation of 

the outcomes achieved or 

information collected with respect 

to the aim/s and objective/s set.  

Reflection (0 – 7 marks) 

0 - 2 marks 3 – 4 marks 6 – 7 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.  

Reflection (0 – 5 marks) 

0 marks 1 mark 2 – 3 marks 

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. 
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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 Core Science 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 OR 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; (eg. reports which include separate headings (eg survey), 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 

(eg. water heater model, DNA model), prototypes (eg. solar oven), digital 

presentation OR 

C. Demonstration: students will make a physical demonstration in class/lab of a 

procedure, representation of a scientific situation or concept, or of the set up, 

monitoring and maintenance of a system, etc. 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. It is suggested, however, that students 

should be given a suitable amount of continuous class time to develop their project. The 

project 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. Students should be made aware of the types 

of project components (A, B or C) which can be submitted, keeping in mind the 

scientific merit of the project as explained in the attached rubric. Students 

should research the area related to the theme/s.  

 

2. The student selects an appropriate project and presents a plan of action that 

would lead to the final product. It is important that students are allowed to 

choose their own project format and the most suitable way to present it. 

 

3. It is suggested that the teacher gives feedback to the students about the plan. 

This can then be revised based on the feedback received. 
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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 etc.) may be used to assist the student’s in the presentation. The student 

may also answer questions from the rest of the class. 

 
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. 

 The relevant research, diagrams, photographic 
evidence of the process, etc. required for the project 
development. 

 Any conclusions reached by the end of the project. 

Spoken 
Component 

 

In this section the student needs to explain: 

 The aim of the project. 

 The steps involved in developing the project. 

 What was learnt/concluded from the project. 

The student answers questions to show: 

 mastery of the scientific concepts covered by the 
project; 

 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, conclusive 

and directly related to the aim of 

the project 
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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 

scientific content covered by the 

project was very basic. Student 

finds it hard to elaborate further 

even when prompted. 

 

Student is 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 

scientific content covered by the 

project was adequate however 

cannot 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 

scientific 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. 

 

 

 

 

 

 

 

 

 

 

 

 

Specimen Assessments 
This section presents sample assessments with respective marking schemes.  It should be reminded that 

a marking scheme is not a list of model answers.  Teachers may use these guiding documents to develop 

an assignment based on one of the modes presented in this syllabus as specimen.  Otherwise, teachers 

may develop their own assignment and select an appropriate mode for assessment as long as this 

assignment is sent to MATSEC for approval before being given to students. 
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Specimen Assessments: Controlled Paper MQF 1-2 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 

SAMPLE PAPER 

 

SUBJECT: Core 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.  

Useful information 

 Standard temperature and pressure (stp): 0 oC and 1 atm  

 The molar volume for gases at stp = 22.4 dm3  

 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. 

 When necessary, take g, acceleration due to gravity, as 10 m/s2.  

Useful equations 

ρ = 
m

V
 v = fλ Q = m c ∆θ  

Speed =  
Distance

Time
 Unbalanced force = ma W = m g momentum = m v 

v = u + a t s = u t + 
1

2
 a t

2
 v2= u2 + 2 a s s = (u + v)

t

2
 

Q = I t V = I R P = I V E = P t 

Rtotal = R1 + R2  
1

Rtotal

 = 
1

R1

  + 
1

R2

 
Efficiency = useful output energy transfer 

                   total input energy transfer 

Area of a triangle = 
1

2
 b h Area of a trapezium = 

1

2
 (a + b) h Area of a circle = π r2 

 

List of polyatomic ions and their charges 

Name Formula 

Ammonium NH4
+ 

Nitrate NO3
- 

Sulfate SO4
2- 

Carbonate CO3
2- 

Hydrogencarbonate HCO3
- 

Hydroxide OH- 
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Answer ALL questions in ALL sections. 
 
SECTION A: This section carries 40 marks. 

 

1. The following diagram represents the female reproductive system. 

 

 

 

 

 

 

 

 

 

 

a. Name structures A – F.   

A - ______________________________ D - ____________________________ 

B - _____________________________ E - ____________________________ 

C - ______________________________ F - ____________________________      

(6) 

b. List TWO functions of the structure labelled B.   

__________________________________________________________________________________

_______________________________________________________________________________ (2)                                                                                   

c. Name the stage of the menstrual cycle that the diagram above is representing.  Explain what 

happens during this stage.   

 Stage - ___________________________________         (1) 

 Explanation - _____________________________________________________________ (1) 

(Total:  10 marks) 
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2. The following is a diagram of a wave. 

 

a. Name this type of wave.  

_______________________________________________________________________________ (1) 

b. On the diagram above, mark and label: 

i. the wavelength;                                                            (1) 

ii. the amplitude.                                                     (1) 

c. Give TWO examples of this type of wave. 

__________________________________________________________________________________

_______________________________________________________________________________ (2)                                                                                   

d. John is enjoying his walking holiday in the mountains when there is a thunderstorm. 

He sees the flash of light first, then hears the sound of thunder.  

 

i. Why does John see the light before he hears the thunder? 
 

_______________________________________________________________________________ (1) 

ii. Why does John hear a second sound of thunder? 
 

_______________________________________________________________________________ (1) 

iii. Why is the second sound quieter than the first?  
 

_______________________________________________________________________________ (1) 

  (Total: 8 marks) 

 

3. a. i. Air is a mixture of gases. Name ONE component and give its percentage in air.  

Component: ________________________         (1) 

Percentage:  ________________________          (1) 
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 ii. Name ONE pollutant present in the atmosphere.  

_______________________________________________________________________________ (1) 

b. Oxidation and reduction can be defined in more than one way. 

 i. Define oxidation and reduction in terms of oxygen and hydrogen.  

 Oxidation: ______________________________________________________________________ 

_______________________________________________________________________________ (1) 

 Reduction: _____________________________________________________________________  

_______________________________________________________________________________ (1) 

 ii. Define oxidation and reduction in terms of exchange of electrons.  

 Oxidation: _________________________________  

 Reduction: _________________________________         (1) 

 (Total: 6 marks) 

4. Below are two electrical circuits. 

 
 
 
 
 
 
 
 
 
 
 

 

a. Which components do A, B and C represent?  

A. ____________________________________                                

B. ____________________________________ 

C. ____________________________________                                                 (3) 

b. Name the arrangement of the bulbs in Diagram 2. ___________________________________ (1) 

c. A hair dryer transfers 48,000 J of energy in one minute.  What is the power rating of the dryer?  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

 (Total: 6 marks) 
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5. a. A solution is composed of a solute and a solvent. 

i. Give a suitable example of a solute and its solvent in a solution.  

 Solute:  ___________________________________       (1) 

 Solvent: ___________________________________       (1) 

ii. Explain what is meant by the solubility of a substance.  

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

b. i. Explain how catalysts affect chemical reactions.  

_______________________________________________________________________________ (1) 

ii. Name ONE other factor that affects chemical reactions.  

_______________________________________________________________________________ (1) 

(Total: 6 marks) 
 
 

6. Solar energy and crude oil are examples of renewable and non-

renewable sources of energy respectively. 

 

a. i. Give ONE disadvantage of a renewable source of energy. 

_______________________________________________________________________________ (1) 

ii. Give ONE advantage of a non-renewable source of energy. 

_______________________________________________________________________________ (1) 

iii. Give ONE example of how fossil fuel consumption can be reduced. 

_______________________________________________________________________________ (1)  



SEC 45 SYLLABUS (2024): CORE SCIENCE 

Page 80 of 153 

 

b. This Sankey diagram shows the energy input and output for an old diesel car engine. 

 

In the above Sankey diagram every grid represent 10KJ (Joules). Use the grid to calculate the 

following:  

i. total input (chemical) energy;   _______________________________ 

ii. thermal energy;     _______________________________ 

iii. sound energy;              _______________________________ 

iv. kinetic energy;              _______________________________ 

v. total output energy.           _______________________________      (5) 

 (Total: 8 marks) 
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SECTION B: This section carries 15 marks. 
 

7. Read the following passage and answer ALL the questions that follow. 

 

Untreated sewage is sometimes released in the sea.  This causes changes in the habitat and also 

effects the marine community.  Seagrasses will be more shaded and will have a reduced capacity 

to perform photosynthesis. 

Changes in the biotic community can be used to assess the environmental status of a given 

habitat.  These changes can occur due to an increase or a decrease in pollution levels.   

When raw sewage stopped being poured in Wied Għammieq in 2011, a decrease in organic 

pollution and nutrient load to the marine waters in its vicinity was recorded.  The bathing water 

quality classification of the area was changed from “Sufficient” to “Excellent”.   

Some time ago another study was conducted at Wied Għammieq.  Four locations were selected.  

Two quadrats were sampled at each of the four sites and studied. 

 

a. Seagrasses perform photosynthesis to produce food. This food is stored as starch in the leaves. 

i. Write a word equation to summarise the process of photosynthesis. 

 

 

_______________________________________________________________________________ (3) 

 

ii. Name the chemical that tests for the presence of starch in sea grass.  

 

_______________________________________________________________________________ (1) 

 

iii. Identify the colours obtained when the chemical named in part a.ii. is in the presence / absence 

of starch. 

 

 Presence of starch - ________________________________                            (1) 

 Absence of starch -  ________________________________                           (1) 

b. Name the ecosystem that is being described in the passage above. 

 

______________________________________________________________________________ (1) 
 

c. Complete the following table to list TWO biotic and TWO abiotic components of the ecosystem 

named in part b. 

 

Biotic Component Abiotic Component 

  

  

(4) 

1 

5 

10 
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d. Explain the meaning of the term “habitat” in line 1.  

 

_________________________________________________________________________________ 

 

______________________________________________________________________________ (2) 

 

e. What are “quadrats” (line 10)?   

     

_________________________________________________________________________________ 

 

______________________________________________________________________________ (2) 

(Total: 15 marks) 
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SECTION C: This section carries 45 marks. 

Answer ALL questions in this section. 

8. a. i. State the meaning of the terms scalar quantity and vector quantity.  

 Scalar quantity: ______________________________________________________________ (1)  

 Vector quantity: ______________________________________________________________ (1) 

ii. Complete the following table by marking with an ‘X’ whether each quantity is a scalar or a vector. 

(The first one has been done for you.)  

 

Quantity Scalar Vector 

Length X  

Mass   

Weight   

A distance of 10 m to the left   

Velocity   

(2) 
b. i. State whether the following statements are True (T) or False (F).  

 
 Weight and mass are the same.     ________________  

 Our weight is different on Earth and on the moon.  ________________  

 Our mass is different on Earth and on the moon.  ________________  

 Weight is measured in kilogrammes (kg).   ________________      (2) 

ii. Find the weight of an object of mass 20 kg.   

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

 

c. The following plot shows the journey of a car over a journey of 25 s. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Velocity 
(m/s) 

Time (s) 

8 

10 0 20 25 

B 

D 

C 

A 
0 
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i. The car moves for 25 s. Indicate what happens in section AB, section BC and section CD of the 

plot.  

Section AB: _______________________________        (1) 

Section BC: _______________________________        (1) 

Section CD: _______________________________        (1)  

ii. Calculate the acceleration of the car in the first 10 s. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

 

iii. If the mass of the car is 500 kg, find its momentum in the section BC.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

(Total: 15 marks) 

9. a. The presence of metals in compounds can be identified by carrying out a flame test. 

i. Outline the procedure to carry out a flame test.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Flame tests were carried out on four samples labelled A, B, C and D. The results were as follows: 

Sample A – lilac; Sample B – apple green; Sample C – crimson red; Sample D – brick red. Identify 

the metal present in each of the four samples.  

Sample A: _____________________ Sample B: ______________________ 

Sample C: _____________________ Sample D: ______________________              (4) 

b. A mixture of sand and water can be separated by filtration. Draw a labelled diagram of the apparatus 

used, indicating the filtrate and the residue.         (6)  
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c. A sample of ink can be analysed to see its components.    

i. Name the technique that can be used.   

_______________________________________________________________________________ (1) 

ii. Explain briefly how results can be interpreted.  

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

 (Total: 15 marks) 

10. a. There are many ways how we can feel unwell. List FOUR ways how you can get sick. 

1. _________________________________________ 

2. _________________________________________ 

3. _________________________________________ 

4. _________________________________________        (4) 

b. List THREE barriers the body uses to defend itself from getting infections and explain how they 

perform their function? 

Barrier 1: ___________________________________________________________________ (1) 

Explanation: ____________________________________________________________________ 

___________________________________________________________________________ (1) 

 

Barrier 2: ___________________________________________________________________ (1) 

Explanation: ____________________________________________________________________ 

___________________________________________________________________________ (1) 

 

Barrier 3: ___________________________________________________________________ (1) 

Explanation: ____________________________________________________________________ 

___________________________________________________________________________ (1) 
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c. When pathogens manage to enter our body it is up to the white blood cells to remove them. Draw a 

diagram showing the steps involved.         (3) 

 

 

 

 

 

 

 

d. Explain why a person will not get the chicken pox twice?  

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

 (Total: 15 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF PAPER 
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Specimen Assessments: Marking Scheme for Controlled Paper MQF 1-2 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 

SAMPLE PAPER MARKING SCHEME 
 

SUBJECT: Core Science 

PAPER NUMBER: Level 1 – 2 

DATE:  

TIME: 2 Hours 

 

Question Suggested Answer Marks Remarks 

1. a.  A – Fallopian tube / oviduct 

B – Ovary 

C – Endometrium / lining of uterus 

D – Uterus / wall of uterus 

E – Cervix 

F - Vagina  

1 

1 

1 

1 

1 

1 

 

 b.  Produce egg cells 

Produce hormones 

1 

1 

 

 c.  Stage: Menstruation 

Explanation: The endometrium is shed from the vagina 

1 

1 

 

      

   Total 10  

      

2. a.  Transverse wave 1  

 b.     

 

 

2 

 

 

 

 

 

 

 c.  Water / ocean waves, light waves 2  

 d. i. Light waves travel faster than sound waves 1  

  ii. This is because sound waves are reflected by the mountains 

producing an echo. 

1  

  iii. This is because at such large distances there are ‘losses’ / 

unwanted energy transfers in energy 

1  

      

   Total 8  

      

3. a. i. Any component  

and its respective percentage 

1 

1 

 

  ii. Any acceptable answer 1  

 b. i. Oxidation: addition of oxygen; loss of hydrogen 

Reduction: loss of oxygen; addition of hydrogen 

1 

1 

 

  ii. Oxidation: loss of electrons; Reduction: gain of electrons 1  
      

   Total 6  
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4. a.  A. Wire 

B. Cell / battery 

C. Light bulb 

1 

1 

1 

 

 b.   Parallel 1  

 c.  Power = Energy / time 

          = 48000 / 60 

          = 800 W 

 

1 

1 

 

      

   Total 6  

      

5. a. i. Any solute  

and respective solvent 

1 

1 

 

  ii. The maximum amount of solute that can dissolve in a certain 

amount of solvent or solution at a certain temperature. 

2 Reduce 1 

mark for 

each 

parameter 

left out 

 b. i. A catalyst is a substance that changes/alters the rate (speed) of 

a chemical reaction. 

1  

  ii.  Temperature or surface area 1  

      

   Total 6  

      

6. a. i. Any valid disadvantage 1  

  ii. Any valid advantage 1  

  iii. - Reduce, reuse, recycle, buying products with minimal 

packaging will help to reduce waste 

- Use less heat and air conditioning 

- replace your light bulbs with energy efficient ones 

- drive less and drive smart 

- buy energy-efficient products 

- use less hot water 

- Switch OFF appliances when not in use 

1 Any one or 

equivalent 

to 

 b. i. 100 kJ 1  

  ii. 50 kJ 1  

  iii. 40 kJ 1  

  iv. 10 kJ 1  

  v. 100 kJ 1  

      

   Total 8  

      

7. a. i.  

3 

 

 

 

 

 

  ii. Iodine 1  

  iii. Blue / Blue-black 

Yellow / Yellow-brown 

1 

1 

 

 b.  Marine / sea-water ecosystem 1  
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 c.  
 

Biotic Component Abiotic Component 
Sea grass/alga/plankton Sunlight/pH/salinity 

Fish/sea urchins/bacteria Water currents/nutrients 

4 

 

 

 

 

 d.  A habitat is a place where an organism or a community of 

organisms live 

2  

 e.  Frames in the form of squares that are used in 

fieldwork/sampling studies 

2  

      

   Total 15  

      

8. a. i. Scalar: magnitude/size only 

Vector: magnitude/size and direction 

1 

1 

 

  ii. Quantity Scalar Vector 

Length X  

Mass X  

Weight  X 

A distance of 10 m to the left  X 

Velocity  X 
 

 

 

½ 

½  

½ 

½  

 

 b. i. False 

True 

False 

False 

½ 

½  

½  

½  

 

  ii. W = m x g 

    = 20 x 10 

    = 200N 

 

1 

1 

 

 c. i. AB – Acceleration 

BC – no acceleration / constant velocity 

CD – deceleration 

1 

1 

1 

 

  ii. Acc = gradient  

      = (8-0) / (10-0) 

      = 8/10 

      = 0.8m/s2 

 

 

1 

1 

 

  iii. P = m x v  

   = 500 x 8 

   = 4000 kgm/s 

 

1 

1 

 

      

   Total 15  

    

 

  

9.  a. i. - Dip a clean wire loop into a sample of the compound being 

tested 

- put the loop into the edge of the a Bunsen burner blue flame 

1 

 

1 

 

  ii. A – Potassium 

B – Barium 

C – Lithium 

D – Calcium 

1 

1 

1 

1 
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 b.    2 marks for 

diagram 

2 marks for 

labelling 

1 mark for residue 

1 mark for filtrate 

 

 

 

 

 c. i. Chromatography 1  

  ii. The more soluble the component it is, the further it moves 

The various components separate into different spots 

1 

 

1 

 

      

   Total  15  

      

10. a.  Air, water, food, contact (body fluids), animals 4 Any correct 

four 

 b.  Skin, mucus and cilia in respiratory tract 

Tears 

Acid in stomach  

- prevent entry of pathogens 

6  

 c.  

 

OR 

3  

 

 

 

 

 

 

 

 

 

 

 d.   Once the body learns how to fight the disease it will remember.  

If the body is invaded again, it will quickly produce antibodies 

and stop the disease before it infects the body. 

1 

 

1 

 

      

   Total  15  
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Specimen Assessments: Controlled Paper MQF 2-3 
 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 

SAMPLE PAPER 

 

SUBJECT: Core 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.  

Useful information 

 Standard temperature and pressure (stp): 0 oC and 1 atm  

 The molar volume for gases at stp = 22.4 dm3  

 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. 

 When necessary, take g, acceleration due to gravity, as 10 m/s2.  

Useful equations 

 ρ = 
m

V
 v = fλ Q = m c ∆θ  

Speed =  
Distance

Time
 Unbalanced force = ma W = m g momentum = m v 

v = u + a t s = u t + 
1

2
 a t

2
 v2= u2 + 2 a s s = (u + v)

t

2
 

Q = I t V = I R P = I V E = P t 

Rtotal = R1 + R2  
1

Rtotal

 = 
1

R1

  + 
1

R2

 
Efficiency = useful output energy transfer 

                   total input energy transfer 

Area of a triangle = 
1

2
 b h Area of a trapezium = 

1

2
 (a + b) h Area of a circle = π r2 

 

List of polyatomic ions and their charges 

Name Formula 

Ammonium NH4
+ 

Nitrate NO3
- 

Sulfate SO4
2- 

Carbonate CO3
2- 

Hydrogencarbonate HCO3
- 

Hydroxide OH- 
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Answer ALL questions in ALL sections. 
 
SECTION A: This section carries 40 marks.  

 

1. The following graph represents the levels of the hormones oestrogen and progesterone in a female 

having a menstrual cycle of 28 days. 

 

 

 

 

 

 

 

 

 

 

 

 

a. Name the gland that produces the hormones oestrogen and progesterone. 

_______________________________________________________________________________ (1) 

b. From the graph above, state the plot that indicates the change in level of progesterone.  

_______________________________________________________________________________ (1) 

c. State what happens to the progesterone level when a female becomes pregnant. Give ONE reason for 

your answer. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

d. Name a birth control method that may prevent sexually transmitted infections (STIs).   

 

_______________________________________________________________________________ (1) 

e. Name ONE viral sexually transmitted infection.     

_______________________________________________________________________________ (1) 

(Total: 6 marks) 

 

 

 

Plot A 

Plot B 
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2. A mosquito beats its wings approximately 360,000 times in 1 minute and flies at 

a speed of 6.5 m/s. The speed of sound of wing beats is 330 m/s.  

 

a. Calculate: 

i. the frequency of the sound waves produced by the mosquito; 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

ii. the wavelength of the sound wave produced by the mosquito; 

_______________________________________________________________________________ (1) 

iii. the time taken for a mosquito to travel 1500 m. 

_______________________________________________________________________________ (1) 

b. A dog whistle is a training tool that has been used for a 

very long time. It has a piercing sound which is emitted at 

a frequency of 23,000 Hz to 54,000 Hz and is carried a 

long distance. This makes it a great tool if you need to 

control your dog at a distance or if you need to get your 

dog's attention in a noisy situation.  

 

i. Explain how sound travels from the whistle to the dog. 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

ii.  Some people might complain that if many dog owners use these whistles in parks or other open 

spaces, they would disturb the tranquillity of these areas with all the noise produced. Do you agree? 

Explain. 

________________________________________________________________________________

__________________________________________________________________ (2)    

  (Total: 8 marks) 
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3. a. i. Name an atmospheric pollutant.  

_______________________________________________________________________________ (1) 

 
ii. Describe ONE effect of the pollutant mentioned in part a. i. on ecosystems and/or biodiversity. 

_______________________________________________________________________________ (1)  

 
b. i. Define oxidation and reduction in terms of exchange of electrons.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

ii. Consider the chemical reaction: C + O2             CO2 

Using oxidation numbers, deduce which element is being oxidised and which element is being reduced. 

__________________________________________________________________________________ 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

iii. Give the valency of carbon in CO2. Show your reasoning.  

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

(Total: 6 marks) 
 

4. The hair dryer shown has a plastic casing and a heating element of rating 900 W, 

240 V. 

a. Calculate the current flowing through the heating coil when it is being used. 

__________________________________________________________________________________

___________________________________________________ (2) 

b. Calculate the cost of running the dryer for 30 minutes if 1 kWh costs 17 c. 

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (3) 

c. A circuit breaker is a safety feature found in homes. Explain its function. 

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

(Total: 6 marks) 
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5. a. Solution A was prepared by dissolving 50 g of common salt (sodium chloride) in 500 mL of solution, 

while solution B was prepared by dissolving 64 g of common salt in 1 L of solution. 

 i. Calculate the concentration of solution A in g/L.  

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

 ii. Calculate the concentration of solution B in g/L.  

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

 iii. Name the more concentrated solution.  

_______________________________________________________________________________ (1) 

 

b. Sketch the reaction profile of an exothermic reaction. Indicate the activation energy on the plot.  (3)  

  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
(Total: 6 marks) 

 
6. Solar energy and crude oil are examples of renewable and non-

renewable sources of energy respectively. 

 

f. i. Give ONE disadvantage of a renewable source of energy. 

____________________________________________________________________ (1) 

ii. Give ONE advantage of a non-renewable source of energy. 

____________________________________________________________________ (1) 
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b. Suggest TWO ways in which unwanted energy transfers can be reduced so that our houses remain 

warm in winter. 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

c. A kettle uses 1200 J of electrical energy. 900 J of thermal energy is used to heat the water. 300 J of 

thermal energy is wasted and lost to heat the surroundings. 

 

 

 

 

 

 

 

 

 

 

 

i. Draw a Sankey diagram in the space provided to represent the energy transfer.     (2) 

ii.  Calculate the efficiency of the kettle. 

_________________________________________________________________________________

______________________________________________________________________________ (2) 

(Total: 8 marks) 
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SECTION B: This section carries 15 marks. 

 

7. Read the following passage and answer ALL the questions that follow. 

Influence of Sewage Effluent on Rocky Shore Biotic Assemblages 

Sewage is defined by the United Nations Environment Programme as a collection of solids, organic 

matter, nutrients, pathogens, toxic organic chemicals, heavy metals and fats, oils and grease.   

When sewage is released in the sea ecosystem, it causes changes in the habitat such as the 

increase in nutrients and the introduction of particulates in the sea.  It also effects the marine 

community such as the shading of seagrasses which lead to a reduced capacity to perform 

photosynthesis, and the promotion of eutrophic conditions due to the high amounts of nutrients. 

Changes in the biotic community can be used to assess the environmental status of a given 

habitat.  These changes can occur due to an increase or a decrease in pollution levels.   

Following the decommissioning of the Wied Għammieq raw sewage outfall in 2011, a decrease in 

organic pollution and nutrient load to the marine waters in its vicinity was recorded.  The bathing 

water quality classification of the area was changed from “Sufficient” to “Excellent”.   

Four years after the cessation of the raw sewage discharge, another study was conducted.  Four 

locations at different distances from the previous sewage outfall site at Wied Għammieq were 

selected.  Two quadrats were sampled at each of the four sites and studied. 

Adapted extract from Attard M., Influence of Sewage Effluent on Rocky Shore Biotic Assemblages;  

in Biology Symposium Abstracts 2016, UOM 

a. Explain the meaning of the term “ecosystem” in line 4.  

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

b. List TWO ways by which the discharge of untreated sewage may affect the abiotic component of the 

marine ecosystem.     

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

c. The release of untreated sewage “lead[s] to a reduced capacity to perform photosynthesis” (lines 6-

7). 

i. Write a word equation to summarise the process of photosynthesis. 

 

_______________________________________________________________________________ (2) 

ii. Explain why untreated sewage reduces the capacity of seagrass to photosynthesise.  

       

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

 

1 

5 

10 

15 
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d. What are “quadrats” (line 15)?       

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

e. How can quadrats be used in field studies?  

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

f. Predict the changes in the populations of bacteria and fish when comparing studies prior to and after 

the cessation of raw sewage input at Wied Għammieq.  Explain your predictions. 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________

_______________________________________________________________________________ (4) 

(Total: 15 marks) 
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SECTION C: This section carries 45 marks. 

Answer ALL questions in this section. 

8. a. i. Explain how the mass and weight of an object are related. 

__________________________________________________________________________________ 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

ii. The weight of an object of given mass on Earth is different from its weight on the moon, while it 

has no weight in space. Explain.  

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

 iii. Find the weight (on Earth) of an object of mass 20 kg. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

b. The following plot shows the journey of a car over a period of 25 s. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

i. Section AB shows that the car accelerates in the first 10 s. Describe, in terms of acceleration, what 

happens in: 

  section BC;  

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

 section CD.   

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

Velocity 
(m/s) 

Time (s) 

8 

10 0 20 25 

B 

D 

C 

A 
0 
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ii. Calculate the acceleration of the car in the first 10 s.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

iii.  Find the total distance travelled during the whole 25 s of the car’s journey.  

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (3) 

iv. Calculate the average velocity of the car. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

(Total: 15 marks) 

9. a. The presence of metals in compounds can be identified by carrying out a flame test. 

i. Outline the procedure to carry out a flame test.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Flame tests were carried out on four samples labelled A, B, C and D. The results were as follows: 

Sample A – lilac; Sample B – apple green; Sample C – crimson red. Identify the metal present in 

each of the four samples.  

Sample A: ____________________________ 

Sample B: ____________________________ 

Sample C: ____________________________        (3) 

b. A sample of ink can be analysed to see its components.  

 i. Name the technique that can be used.  

____________________________________________________________________    (1) 

 ii. Draw a labelled diagram of the apparatus used.          (2) 
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iii. Explain briefly how results can be interpreted. 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

c. There is simple and fractional distillation. 

 i. What is the purpose of the process of distillation? 

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

ii. Give ONE example where simple distillation and ONE example where fractional distillation are 

used.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

iii. Distinguish between instances where simple and fractional distillation are used. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

 (Total: 15 marks) 

10. The table shows the percentage of protein, fat and minerals found in the same mass of meat from 

different animals.  

Meat Protein (%) Fat (%) Minerals (%) 

Beef 19.0 17.0 0.9 

Chicken 21.0 2.5 1.1 

Lamb 17.5 20.0 1.0 

Pork 16.0 25.0 0.9 

Rabbit 21.0 3.5 1.5 

a.   

i. Which meat contains the least protein?   

_______________________________________________________________________________ (1) 

ii. Calculate how many grammes of protein are present in 1 kg of rabbit meat. Show your working.    

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

b. Which type of meat would provide the most energy?    

_______________________________________________________________________________ (1) 
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c. Give TWO uses of fat in the human body.    

1. ______________________________________________________________________  (1) 

2. ______________________________________________________________________  (1) 

d. Name the mineral found in meat that is needed to make haemoglobin.    

_______________________________________________________________________________ (1) 

e. Starch and glucose are carbohydrates found in living organisms.   Complete the table to show some 

of the properties of starch and glucose.   Insert a tick () if the property applies or a cross () if it 

does not.    

 

Carbohydrate 
Soluble 
in water 

Found in 
animal 
cells 

Broken down 
by 

carbohydrase 

Small 
molecule 

Tests positive 
with iodine 

solution 

Starch     
 

Glucose     
 

(5) 

f. Give ONE function of the following terms:  

i. saliva;  

_______________________________________________________________________________ (1) 

ii. bile; 

_______________________________________________________________________________ (1) 

iii. teeth. 

_______________________________________________________________________________ (1) 

(Total: 15 marks) 

 

 

 

 

 

 

 

END OF PAPER 
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Specimen Assessments: Marking Scheme for Controlled Paper MQF 2-3 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 

SAMPLE PAPER MARKING SCHEME 

 

SUBJECT: Core Science 

PAPER NUMBER: Level 2 – 3 

DATE:  

TIME: 2 Hours 

 

Question Suggested Answer Marks 
Other 

Remarks 

1 a  Ovary 1  

 b  Plot B 1  

 c  
Progesterone level increases 

It maintains the lining of the uterus until birth 

1 

1 

 

 d  Abstinence / Use of a condom 1  

 e  HIV / AIDS / Genital warts 1  

      

   Total  6  

      

2 a i 
360000 / 60  

6000 Hz 

1 

1 

 

  ii 
V = f x ʎ 

330 = 6,000 x ʎ; 0.055 m = ʎ 

 

1 

 

  iii 
S = d/t 

6.5 = 1500 / t; 230.8 s = t 

 

1 

 

 b i 

Sound travels in air as longitudinal waves in a series of 

compressions and rarefactions which travel in the same direction as 

the wave.                     

 

1 

1 

 

  ii 

No,  

this sound is well above the audible range in humans which ranges 

from 20Hz to 20000Hz 

1 

 

1 

 

      

   Total 8  

      

3 a i 
Any one atmospheric pollutant (oxides of nitrogen; oxides of sulfur; 

particulate matter; or ozone in the lower atmosphere) 

 

1 

 

  ii ONE corresponding effect 1  

 b i Oxidation = loss of electrons; reduction = gain of electrons  1  

  ii 

C (O.N. = 0) + O2 (O.N. = 0) > C (O.N. = +4) O2 (O.N. = -2)  

C = oxidised, O.N. increases from 0 to +4  

O = reduces, O.N. decreases from 0 to -2 

 

1 

1 

 

  iii Valency of C = 4 (1), O = C = O where C has four bonds 1  

      

   Total 6  
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4 a  

P = I x V 

900 = I x 240 

3.75 A = I 

 

1 

1 

 

 b  

E = P x t 

E = 0.9 kW x 0.5 hrs 

E = 0.45 kWh 

Cost = 0.45 kWh x 17 c = 7.65c 

 

1 

1 

1 

 

 c  

A circuit breaker is an automatically operated electrical switch 

designed to protect an electrical circuit from damage caused by 

excess current from an overload or short circuit.                                                                                                                            

 

1 

 

      

   Total 6  

      

5 a i 50 g in 500 mL  100 g/L 1  

  ii 64 g in 1 L  64 g/L 1  

  iii Solution A   

 b  

  

 

 

1 = axes  

1 = plot  

1 = active-

ation energy 

 

 

      

   Total 6  

      

6 a i Any valid disadvantage 1  

  ii Any valid advantage 1  

   
Double glazing 

Size and position of windows 

1 

1 

Any other 

acceptable 

measure 

  i 

 

 

 

 

 

 

 

 

 

2 
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  ii 

Efficiency = Power output/Power input x 100% 

Efficiency = 900 W / 1200 W x 100% 

Efficiency = 75%  

 

1 

1 

 

      

   Total 8  

      

7 a  

An ecosystem refers to the interactions between all living organisms 

and their interactions with the physical environment. 

 

1 

1 

 

 b  

Any two of:  

 increase in nutrients in the sea; or 

 introduction of particulates in the sea; or  

 reduction in light penetration; or 

 reduction in oxygen; or 

 change in pH.   

 

 

2 

Other 

valid 

replies 

 c i 

  

 

 

2 

 

  ii 

● Sewage will reduce light penetration in the sea 

● Light intensity is a limiting factor to photosynthesis, (or 

decrease in light intensity will reduce the rate of 

photosynthesis) 

1 

 

1 

 

 d  
Frames in the form of squares that are used in fieldwork / sampling 

studies. 

1  

 e  

● To identify all the organisms present in that quadrat.   

● To count the organisms present in that quadrat and estimate 

the total number of organisms present in a particular site. 

1 

 

1 

Other 

acceptable 

answers 

 f  

● Bacteria population increases – there will be the release of 

bacteria when untreated sewage is discharged in the sea.  On 

finding ideal conditions such as nutrients and water, bacteria 

will reproduce rapidly. 

● Fish population increases – there will be the release of nutrients 

which will enhance the plants’ growth.  This enables the fish to 

find more food.   

OR 

● Fish population decreases – the release of particulates reduces 

light penetration and thus limiting photosynthesis and reducing 

the amount of producers in the food web. 

 

 

 

 

 

 

4 

 

      

   Total 15  

      

8 a i 

Weight is the product of  

mass and acceleration due to gravity  

(mass multiplied by acceleration due to gravity;  

= mass x acceleration due to gravity) 

1 

1 

‘gravity’ not 

accepted as 

a correct 

answer 

  ii 

As the acceleration due to gravity on the moon is lower than that on 

earth, the weight on the moon would be lower 

As the acceleration due to gravity in space is zero, then the weight 

in space is zero 

1 

 

1 
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  iii 

W = mg  

W = 20 x 10  

W = 200 N  

2 (1 for 

answer, 1 

for units) 

 b i 
section BC; no acceleration  

section CD. Deceleration (or negative acceleration)  

1 

1 

 

  ii 

acceleration = gradient  

                  = (8 – 0) / (10 – 0)  

                  = 8 / 10 = 0.8 m/s2  

2 (1 for 

answer; 1 

for units) 

  iii 

A = (a + b / 2) h  

A = (10 + 25 / 2) 8  

A = (35 / 2) 8 = 140 m  

 

1 

2* 

* (1 for 

answer; 1 

for units) 

  iv 

Average vel = distance / time  

                  = 140 / 25  

                  = 5.6 m/s 

2 (1 for 

answer; 1 

for units) 

      

   Total 15  

      

9 a i 
 dip a clean wire loop into a sample of the compound being tested  

 put the loop into the edge of a Bunsen burner blue flame 

1 

 

1 

 

  ii 

Sample A: potassium  

Sample B: barium   

Sample C: lithium  

1 

1 

1 

 

 b i Chromatography 1  

  ii 

   

 

 

2 

 

 

 

 

 

 

 

 

 

 

Deduct ½ 

mark for 

each 

missing 

item. 

  iii 
The more soluble the component is, the further it moves  

The various components separate into different spots 

1 

1 

 

 c i To separate the components of a mixture of liquids 1  

  ii 
A suitable example of a simple distillation (e.g. water and ethanol) 

A suitable example of a fractional distillation (e.g. crude oil)  

1 

1 

 

  iii 

Simple distillation – when the boiling points of the liquids to be 

separated are widely different  

Fractional distillation – when the boiling points of the liquids to be 

separated are close  

1 

 

1 

 

      

   Total  15  

      

Chromatography paper 

Beaker  

Ink spot on pencil line 

Solvent 
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10 a i Pork 1  

  ii 
21.0% x 1000 g  

= 210 g 

1 

1 

 

 b  Pork 1  

 c  
Energy 

Insulation 

1 

1 

 

 d  Iron 1  

 e  

 

Carbohydrate Soluble 
in 

water 

Found 
in 

animal 
cells 

Broken down 
by 

carbohydrase 

Small 
molecule 

Tested 
for 

using 
iodine 

solution 

Starch     
 

Glucose     
 

 

 

 

 

5 

 

 

Award one 

mark for 

each 

correct 

column. 

 f i Help digest food using carbohydrase / moisten food 1  

  ii Emulsification 1  

  iii Increases surface area/breakdown food into smaller bits 1  

      

   Total 15  
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Specimen Assessments: Private Candidates Paper MQF 1-2 
 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 
EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 
PRIVATE CANDIDATES SAMPLE PAPER 

 

SUBJECT: Core 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.  

Useful information 

 Standard temperature and pressure (stp): 0 oC and 1 atm  

 The molar volume for gases at stp = 22.4 dm3  

 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. 

 When necessary, take g, acceleration due to gravity, as 10 m/s2.  

 

Useful equations 

 ρ = 
m

V
 v = fλ Q = m c ∆θ  

Speed =  
Distance

Time
 Unbalanced force = ma W = m g momentum = m v 

v = u + a t s = u t + 
1

2
 a t

2
 v2= u2 + 2 a s s = (u + v)

t

2
 

Q = I t V = I R P = I V E = P t 

Rtotal = R1 + R2  
1

Rtotal

 = 
1

R1

  + 
1

R2

 
Efficiency = useful output energy transfer 

                   total input energy transfer 

Area of a triangle = 
1

2
 b h Area of a trapezium = 

1

2
 (a + b) h Area of a circle = π r2 

 

List of polyatomic ions and their charges 

Name Formula 

Ammonium NH4
+ 

Nitrate NO3
- 

Sulfate SO4
2- 

Carbonate CO3
2- 

Hydrogencarbonate HCO3
- 

Hydroxide OH- 
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Answer ALL questions 

1) A ray of white light hits a triangular block of glass, as shown in the diagram below. As the white light 

passes through the triangular block of glass, it splits into seven different colours which then emerge 

from the other side. 

  

 

 

 

 

 

 

a) What is the “triangular block of glass” called?  

 _________________________________________________________________________  (1) 

b) Put arrows on the rays of light shown in the diagram to show their direction.              (2) 

c) Mark the violet and the red rays of light on the diagram.                         (2) 

d) There are another five colours between the violet and the red. List the FIVE colours in the order 

in which they appear, by completing the following.                (5) 

violet – _____________ – _____________ – _____________ – 

_____________ – ____________ – red 

e) What is the phenomenon of splitting white light into seven colours called?  

_______________________________________________________________________________ (1) 

f) Fill in the blanks:  

The seven colours that make up visible light are part of the electromagnetic 

_____________________________. The radiation just beyond the red end is called 

_______________________ and it can be detected by using a ___________________.   (3) 

(Total: 14 marks) 

 

 

 

 

White light 
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2) Ċikka has a beaker containing a mixture of water and sand. She wanted to separate the sand from 

the water. 

a) The following are the steps that she carried out to separate the sand from the water. Put them in 

the correct order. (The first one has been done for you.)  

  The folded filter paper was placed in the filter funnel.  

 The sand remains in the filter paper and the water was collected in the conical flask. 

 The water and sand mixture was poured through the filter paper in the filter funnel. 

   1 A filter paper was folded appropriately. 

 The funnel was placed above a conical flask. 

(4) 

b) Draw a labelled diagram to illustrate the set-up used in the separation of the sand from the water. 

                                         (6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Total: 10 marks) 
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3) Some students investigated the speed of cars. They measured the time it takes each car to travel a 

distance of 80 m.  

Colour of car Distance travelled (m) Time (s) 

Green 80 5.0 

Red 80 4.0 

Blue 80 5.5 

Black 80 4.3 

White 80 5.6 

 

a) State TWO measuring instruments that the students should use. 

 ___________________________________________ 

 ___________________________________________                        (2) 

b) State the colour of the slowest car. 

_______________________________________________________________________________ (1) 

c) Calculate the speed of the black car. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

d) The distance-time graph for one of the cars is shown below. 

 

 

 

 

 

 

 

 

Describe what the graph shows about the speed of the car as it travels the 80 m. 

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (2) 
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e) If the black car has a mass of 0.9 kg, calculate its momentum. 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

f) The students then decided to sketch a graph of their journey to school on the bus as shown below. 

 

 

 

 

 

 

 

 

 

 

Describe the motion of the bus in the three parts of their journey as shown 

A to B: __________________________________________________________________ 

B to C: __________________________________________________________________ 

C to D: __________________________________________________________________ 

                                                                                                           (3) 

(Total: 12 marks) 

 

 

 

 

 

 

 

 

 

 



SEC 45 SYLLABUS (2024): CORE SCIENCE 

Page 115 of 153 

 

4) Martina connected an electrical circuit as shown in the following diagram. 

  

 

 

 

 

 

 

 

 

 

 

a) State whether the following statements are True or False: 

 Statement True / False 

i. Lamp L is connected in series with Lamp M                  

ii. The voltmeter reads the voltage across all lamps             

iii. Lamp N is connected in parallel to both Lamp L and Lamp M   

iv. The ammeter reads the total current                                    

                                                                                             (4) 

b) Draw a circuit diagram of the circuit shown using standard symbols.               (3) 
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c) The ammeter reads 0.65 A. Draw a pointer on the diagram below to show this value of current.      

                    (1) 

 

 

 

 

 

 

 

 

 

                                                                    

d) The teacher asks Martina to use the circuit below to test which materials are conductors of 

electricity. 

 

 

 

 

 

 

 

 

 

Describe how Martina would carry out this investigation. 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (3) 

(Total: 11 marks) 
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5) Some students, carry out a fieldwork in a valley in Malta.  

a) They observe an endemic organism. 

i. Name an endemic organism that can be found in Malta. 

_______________________________________________________________________________ (1) 

ii. Explain what the term endemic means.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

b) Complete the tables below by naming and explaining ONE positive and ONE negative human 

impact that may be found in a valley habitat.     

Positive Human Impact 

Name of Human Impact 
 

Explanation 
 

(2) 

Negative Human Impact 

Name of Human Impact 
 

Explanation 
 

(2) 

c) The students study the plant community.  They 

perform a belt transect analysis (Figure 1) to 

find how the frequency of six different plant 

populations changes. 

 

 

 

 

 

i. Describe how a belt transect can be made.     

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

Figure 1:  Performing a belt transect analysis. 
Source: https://tinyurl.com/ybkybh6p 

 

https://tinyurl.com/ybkybh6p
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ii. Distinguish between the terms plant community and plant populations.  

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

iii. The data collected is shown in the following table of results: 

Plants Frequency of plant 

Clover 160 

Daisy 10 

Dandelion 96 

Grass 280 

Moss 48 

Plantain 40 

 

On the graph paper provided, draw a bar chart to show the frequency of the different plants 

groups. Plot the Plants on the horizontal axis (x-axis) and the Frequency of the plant on the 

vertical axis (y-axis).                        (6) 

d) Quadrats are also used to estimate the size of the population of clover. 

i. Explain why quadrats must be placed at random in the field. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

ii. In another field, the students used a 1 m2 quadrat to count the number of clover plants.  The 

total area of the field was 200 m2.  They randomly placed the quadrat 10 times in the field and 

counted a total of 80 plants.  Use this information to estimate the total number of clover plants 

in the whole field. 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (3)  
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(Total: 20 marks) 
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6) As the heart pumps blood around the human body, a pulse may be felt at certain sites, such as the 

one shown in Figure 2.  

a) Label on Figure 2, ONE other site where a pulse may be felt.             (1) 

 

 

 

 

 

 

 

 

 

 

b) A student investigated the effect of exercise on heartbeat.  

 First she laid down for 2 minutes and then took her pulse for 15 seconds. 

 She ran around the football ground once and then took her pulse for 15 seconds. 

 After the run, she rested for 1 minute and took her pulse for 15 seconds. 

 She then repeated the whole procedure another two times. 

 

The table below displays her results: 

 

 

Pulse at start 

(beats per 15 s) 

Pulse after running 

(beats per 15 s) 

Pulse after rest 

(beats per 15 s) 

1st count 11 43 28 

2nd count 18 55 32 

3rd count 16 61 33 

average 15  31 

Table 1 

i. Suggest why she repeated the procedure three times. 

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

ii. Complete Table 1 by filling in the missing average value. Show your working below.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

Figure 2 
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iii. A friend suggested that resting for one minute was not enough. Do you agree? Give a reason 

for your answer. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

c) The following diagram (Figure 3) shows a photomicrograph of a human blood smear.  

 

 

Figure 3 

i. On Figure 3, draw label lines and name TWO different types of blood cell.                (2)  

ii. Measure the diameter of the blood cell labelled A in Figure 3: ______________ mm             (1) 

iii. The photomicrograph has been enlarged by x 800; calculate the actual size of cell A.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2)  

(Total: 10 marks) 
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7) Osmosis is the movement of water through a semipermeable membrane. A student investigated 

the effect of osmosis by using three potato pieces of the same size. The following diagram shows 

these pieces of potato. 

 

a) Measure the length, width and height of one of these potato pieces and fill in the table below. 

                                                                 (1) 

Length of potato (cm) Width of potato (cm) Height of potato (cm) 

  

 

  

     

 He placed potato A into a beaker and added 50 cm3 concentrated salt solution. 

 He placed potato B into a beaker and added 50 cm3 tap water. 

 He placed potato C into a beaker and added 50 cm3 distilled water. 

 The potatoes were left in the solution for 60 minutes and then measured again. 

 

b) List TWO measuring instruments used in this experiment.   

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

c) Suggest TWO practical details of this procedure that enables a fair comparison of the three potato 

pieces.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 
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d) The student scribbled down the new length of the potatoes on the sticky note below. 

 

 

 

 

 

 

 

 

 

In the space below create a table and fill in your results.  In your table include: 

 the length of the potato in the beginning; 

 the length of potato at the end; 

 the change in length of the potato (This needs to be worked out)     (6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

e) Suggest ONE way how this experiment can be improved.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 

(Total: 12 marks) 
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8) A farmer’s crop is poor. She suspects that the soil in her field may be acidic. 

a) She gives three samples, A, B and C of soil for testing, to Edward, a science student, who then 

follows the procedure mentioned below. 

 Sample A was mixed with water.   

 The water was separated from the soil.   

 This gave soil washing A.  

 This procedure was repeated to get soil washings B and C. 

 

The following diagram shows the measuring cylinders containing soil washings A, B and C. 

  

 

 

 

 

 

 

 

 

 

 

i. Give TWO precautions that must be taken to ensure an accurate reading of the volume in each 

measuring cylinder. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Complete the following table by taking the readings of the volume of washings in the measuring 

cylinders.                                                                 (3)  

 

Soil washing sample Volume / cm3 

A 
 

 

B 
 

 

C 
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b)  

i. Describe a simple test, using Universal Indicator, that Edward can carry out to check whether soil 

washings A, B and C are acidic, neutral or alkaline. 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Give ONE disadvantage of this test. 

_______________________________________________________________________________ (1) 

c) Edward repeated the test by using a pH probe. The pH readings he obtained are given in the table 

below: 

Soil Washing sample pH Value 

A 5.2 

B 4.5 

C 4.9 

 

i. State what should be done to the pH probe, in between readings, to ensure accurate results. 

_______________________________________________________________________________ (1) 

ii. Do these readings confirm the farmer’s suspicions that the soil is acidic? Explain your answer. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

(Total: 11 marks) 

 

 

 

 

 

 

 

END OF PAPER 

 



SEC 45 SYLLABUS (2024): CORE SCIENCE 

Page 126 of 153 
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Specimen Assessments: Marking Scheme for Private Candidates Paper MQF 1-2 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 

PRIVATE CANDIDATES SAMPLE PAPER MARKING SCHEME 

 

SUBJECT: Core Science 

PAPER NUMBER: Level 1 – 2 

DATE:  

TIME: 2 Hours 

 

Question 

no. 
Suggested answers Marks Additional remarks 

1 a  prism 1  

 b  

 

 

2 

 

 

 

 

 c  

  

 

2 

 

 

 

 

 d  violet - indigo - blue - green - yellow - orange - red 5  

 e  dispersion 1  

 f  spectrum, infra red radiation, thermometer 1,1,1  

      

   Total: 13  

      

2 a  

 

2 
The folded filter paper was placed in the 

filter funnel.  

5 
The sand remains in the filter paper and the 

water was collected in the conical flask. 

4 
The water and sand mixture was poured 

through the filter paper in the filter funnel. 

1 A filter paper was folded appropriately. 

3 The funnel was placed above a conical flask. 

4 

1 mark for each 

correct answer 

  b  

 

6 

Deduct a mark for 

each error (consider 

piece of apparatus 

and label).  

 

      

   Total: 10  

R 

V 
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3 a  
Stopwatch 

Measuring tape 

1 

1 

 

 b  White 1  

 c  

Velocity = Distance / time 

            = 80 / 4.3 

            = 19 m/s 

 

1 

1 

 

 d  
At first the car is travelling at constant speed, 

The car then moves a lower constant speed 

1 

1 

 

 e  

Mom = mass x velocity 

        = 0.9 kg x 19 m/s 

        = 17.1 kgm/s 

 

1 

1 

 

 f  

A to B: Bus is accelerating 

B to C: Bus is moving at constant velocity 

C to D: Bus is accelerating with a lower rate than A to B 

1 

1 

1 

 

      

   Total: 12  

      

4 a i True 1  

  ii False 1  

  iii True 1  

  iv True 1  

 b  

 

 

 
                            

 

 

 

 

 

 

 

3 

1 mark for correct 

symbols 

2 marks for correct 

drawing of series and 

parallel connections 

 c  

 

 

 

 

 

1 

 

 

 

 

 

 

 

 d  

The materials to be tested are placed in the gap in the 

circuit and connected to the crocodile clips provided.  

Those materials which allow electricity to pass through 

them are conductors and the lamp will therefore light.  

If the material being tested is an insulator, it will not allow 

electricity to pass through and the lamp will not light. 

1 

 

 

1 

 

 

1 

 

      

   Total: 11  

      

Power 

supply 
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5 a i 

Maltese Field Beetle / Maltese freshwater crab / Maltese 

Palpigrade / Maltese Wall Lizard / Sicilian Shrew / 

Maltese Rock-centaury 

 

1 

 

  ii 
An endemic organism is be found only in certain areas of 

the world. 
1 

 

 b  

Positive Human Impact: Use of rubble walls 

Explanation:  

Reduce soil erosion from wind and rain OR 

Provide a habitat for various organisms 

 

Negative Human Impact: 

Urbanization OR Overuse of pesticides 

Explanation: 

Loss of habitat for various organisms / 

Reduced photosynthesis OR 

Killing of beneficial insects 

 

1,1 

 

 

 

 

 

1,1 

 

 c i 

It is made by widening a line transect to form a 

continuous belt.  This can be achieved by either having 

two parallel line transects or by placing a quadrat on one 

edge of the line transect. 

 

2 

 

  ii 

A plant community entails all the different plants species 

in the area, whilst a plant population is referring to just 

one species of plant. 

 

2 

 

  iii 

 

 

 

 

 

6 

Title (1) 

Labelling of X and Y 

axis (1) 

Graph occupies more 

than 75% of the 

paper (1)   

Writing of scale (1) 

Proper plotting (2) 

 d i To remove bias OR to ensure fair testing 1  

  ii 

Area of 10 quadrats = 10m2 

80 clovers in 10m2 

?            in 200m2 

= (80 x 200)/10 

= 1600 clovers 

1 

 

 

1 

1 

 

      

   Total: 20  

      

6 a  

Any one of: 

inside the elbow; at the side of the neck; on the top of 

the foot; at the groin, on the temple of the head 

1 

 

 b i 
Any one of: 

reliability / reduce error / show anomalies AW 
1 

Ignore accuracy and 

fair test 

  ii 53 1  

  iii 

Yes 

One minute is not enough time for the pulse rate to go 

back to its resting rate. 

1 

1 

 

https://en.wikipedia.org/wiki/Maltese_freshwater_crab
https://en.wikipedia.org/wiki/Maltese_Palpigrade
https://en.wikipedia.org/wiki/Maltese_Palpigrade
https://en.wikipedia.org/wiki/Maltese_Wall_Lizard
https://en.wikipedia.org/wiki/Sicilian_Shrew
https://en.wikipedia.org/wiki/Maltese_Rock-centaury
https://en.wikipedia.org/wiki/Endemism
https://en.wikipedia.org/wiki/Organism


SEC 45 SYLLABUS (2024): CORE SCIENCE 

Page 130 of 153 

 

 c i 

Any two of: 

red blood cell / erythrocyte;  

white blood cell / leucocyte / lymphocyte / phagocyte; 

platelet / thrombocyte 

2 

 

  ii 5 +/- 1mm 1  

  iii 
5/800 

= 0.00625mm = 0.006 mm (6x10-3mm) 

1 

1 

 

      

   Total: 11  

      

7 a  
Length: 3.2 cm; Height: 1.4 cm; Width: 1.3 cm 

1 
Accept answers +/- 1 

mm 

 b  
Any two of: 

Measuring cylinder; Ruler; Stopwatch 

 

2 

 

 c  

Equal sized potato pieces 

Equal amount of water 

Equal amount of time 

 

1,1 

Any two or other 

acceptable answers 

 d  

 

 Potato 

piece 

Initial 

length 

(cm) 

Final 

length 

(cm) 

Change in 

length 

(cm) 

A 3.2 1.9 2.3 

B 3.2 2.6 0.6 

C 3.2 3.1 0.1 

 

 

 

5 

 

 

 

 

1 Potato piece; 1 

Initial length; 1 Final 

length; 2 Change in 

length (deduct one 

mark for each 

incorrect answer); 1 

for units  

 

 e  Take repeated readings 1  

      

   Total: 11  

      

8 a i 

Equal amount of soil OR  

Equal amount of water OR  

Samples taken from different areas of the field 

1,1 

Any acceptable 

answer 

  ii 
4.4 cm3, 4.8 cm3, 5.2 cm3 

3 
(Deduct 1 mark for 

each mistake) 

 b I 
Add few drops of universal indicator to the washing  

Match the resulting colour to the given colour chart 

1 

1 

 

  ii 
Colour subjectivity OR  

Unequal amounts of indicator added 
1 

Any acceptable 

answers 

 c i The probe should be washed with water 1  

  ii 
Yes; 

All readings are below pH 7. 

1 

1 

 

      

   Total 11  
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Specimen Assessments: Private Candidates Paper MQF 2-3 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 

EXAMINATIONS BOARD 

SECONDARY EDUCATION CERTIFICATE LEVEL 
PRIVATE CANDIDATES SAMPLE PAPER 

 

SUBJECT: Core 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.  
 

Useful information 

 Standard temperature and pressure (stp): 0 oC and 1 atm  

 The molar volume for gases at stp = 22.4 dm3  

 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. 

 When necessary, take g, acceleration due to gravity, as 10 m/s2.  

 

Useful equations 

ρ = 
m

V
 v = fλ Q = m c ∆θ  

Speed =  
Distance

Time
 Unbalanced force = ma W = m g momentum = m v 

v = u + a t s = u t + 
1

2
 a t

2
 v2= u2 + 2 a s s = (u + v)

t

2
 

Q = I t V = I R P = I V E = P t 

Rtotal = R1 + R2  
1

Rtotal

 = 
1

R1

  + 
1

R2

 
Efficiency = useful output energy transfer 

                   total input energy transfer 

Area of a triangle = 
1

2
 b h Area of a trapezium = 

1

2
 (a + b) h Area of a circle = π r2 

 

List of polyatomic ions and their charges 

Name Formula 

Ammonium NH4
+ 

Nitrate NO3
- 

Sulfate SO4
2- 

Carbonate CO3
2- 

Hydrogencarbonate HCO3
- 

Hydroxide OH- 
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White blank paper 

Figure 1 

Answer ALL questions 

1) The diagram below (Figure 1) shows a ripple tank filled with water, where straight wave-fronts are 

generated by an oscillating paddle which vibrates vertically with respect to the water surface at 5 

oscillations every second.  

 

 

 

 

 

 

 

 

 

 

 

a) The ripple tank was divided into a shallow and a deep region and figure 2 shows straight lines 

observed on the white blank paper underneath the ripple tank. 

i. Explain how the shallow region is formed in the ripple tank? 

_______________________________________________________________________________ (1)   

ii. Which of regions A and B is the deep region?  

_______________________________________________________________________________ (1) 

iii. What type of wave is generated in the water?  

_______________________________________________________________________________ (1) 

iv. What do the lines in figure 2 represent? 

_______________________________________________________________________________ (1) 

b) What is the frequency of the waves in region A and in region B? Indicate the units. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (3)  

c) Find the wavelength of the waves in region A and in region B? Indicate the units.  

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (3) 

Region A  Region B  

Figure 2 
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d) Is the velocity of the waves in regions A and B the same? Explain.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

e) In the following space draw the shape of the waves in the ripple tank when the oscillating paddle 

is replaced with an oscillating spherical bob.       (1) 

 

 

 

 

 

 

 

(Total: 13 marks) 

2) Nina has a beaker containing a salt solution and sand (at the bottom). After separating all the sand 

from the solution, she wants to get the sand dry. 

a) Outline the procedure that she carries out to separate the sand from the salt solution.  

__________________________________________________________________________________

__________________________________________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (5) 

b) Draw a labelled diagram to illustrate the set-up and the procedure used in the separation of the 

sand from the solution.                   (6) 

 

 

 

 

 

 

 

(Total: 11 marks) 
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3) A student investigates skateboarding down a slope. She measures 

how long it takes her to skateboard between 2 points on a sloping 

pavement. She varies the distance between the 2 points and 

enters her results in the table below. 

 

Distance (s) /m Time (t) / s Distance/Time (s/t) / m/s 

2 2.32  

4 4.23  

9 8.22  

11 9.53  

 

a) Give THREE ways in which her measurements could be improved. 

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (3) 

b) Complete the table above to find the values of distance/time in m/s.               (2) 

 

 

c) Plot a graph of distance/time in m/s on the y-axis against time in s on the x-axis.             (6) 
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(Total: 11 marks) 
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4) A class is investigating the resistance of identical filament lamps connected in series and parallel 

circuits. Figure 3 shows the first circuit used.   

 

  

  

                                      

 

 

 

 

 

 

 

a) Write down the readings on the voltmeter and ammeter shown below. 

 

 

V= ________________        I= ____________________             (2)

    

b) Calculate the total resistance of the filament lamps. 

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

 

Figure 3 
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c) The students rearrange the circuit so that: 

 The lamps are in parallel 

 The ammeter will measure the total current  

 The voltmeter will measure the potential difference across the lamps 

 

i. Using circuit symbols draw a diagram of this circuit.                          (3) 

 

 

 

 

 

 

 

 

 

 

ii. Explain why the ammeter must have negligible resistance. 

_______________________________________________________________________________ (1) 

iii. A student measured the current in the circuit and finds it to be 0.60 A. If the filament lamps 

are identical, give the current passing through each lamp. 

_______________________________________________________________________________ (1) 

iv. Calculate the electric power in the circuit. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

                                                                                      (Total: 11 marks) 
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5) During a fieldwork, some students wanted 

to study variations in the plant community 

present in an area in March and November.  

They did a belt transect analysis (Figure 4) 

to find the frequency of six different plant 

populations. 

 

 

 

 

 

a) Describe how a belt transect can be made.      

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

b) Distinguish between the terms “plant community” and “plant populations”.    

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

c) The data collected is shown in the following table of results: 

Plant 
Frequency of 

plant in March 

Frequency of 

plant in 

November 

Clover 160 3 

Daisy 10 0 

Dandelion 96 6 

Grass 280 360 

Moss 48 50 

Plantain 40 20 

 

On the graph paper provided, draw a bar chart to show the Frequency of the different plants in 

March and in November.                                  (6) 

 

 

Figure 4:  Performing a belt transect analysis. 
Source: https://tinyurl.com/ybkybh6p 

 

https://tinyurl.com/ybkybh6p
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d) Quadrats were used to estimate the size of the population of clover in March. 

i. Explain why quadrats must be placed at random in the field.   

__________________________________________________________________________________

_______________________________________________________________________________ (2) 

ii. In another field, the students used a 1 m2 quadrat to count the number of clover plants.  The 

total area of the field was 200 m2.  They randomly placed the quadrat 10 times in the field and 

counted a total of 80 plants.  Use this information to estimate the total number of clover plants 

in the whole field.    

__________________________________________________________________________________ 

__________________________________________________________________________________

_______________________________________________________________________________ (3) 

e) Some clover plant leaves were tested for starch. 

iii. Name the chemical that detects the presence of starch in leaves.    

_______________________________________________________________________________ (1) 

iv. Identify the different colours obtained when clover leaves are tested for starch at 04.00 AM 

and 04.00 PM.  Explain your answer.    

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_______________________________________________________________________________ (4) 

(Total: 20 marks) 
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6) As the heart pumps blood around the human body, a pulse may be felt at certain sites, such as the 

one shown in Figure 5.  

a)  

i. Label, on Figure 5, one other site where a pulse may be felt.               (1) 

 

 

 

 

 

 

 

 

 

 

ii. Suggest why it is possible to feel the pulse at these sites. 

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

b) A student counted the number of pulses felt in 15 seconds at the site shown on their wrist. The 

student did this three times. The results are recorded in Table 1.  

 Pulses per 15 seconds Pulses per minute 

1st count 18  

2nd count 19  

3rd count 17  

mean   

Table 2 

i. Complete the right-hand column in Table 1 to show the number of pulses per minute for each 

count and the mean pulses per minute.                               (2) 

ii. Explain why it is advisable to repeat readings at least three times. 

__________________________________________________________________________________

_______________________________________________________________________________ (1) 

Figure 5 
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c) The following diagram (Figure 6) shows a photomicrograph of a human blood smear.  

 

 

 

 

 

 

 

 

 

 

 

Figure 6 

i. On Figure 6, draw label lines and name TWO different types of blood cell.                        (2)  

ii. Measure the diameter of the blood cell labelled A: ____________________ mm             (1) 

iii. The photomicrograph has been enlarged by x 800, calculate the actual size of cell A.  

__________________________________________________________________________________ 

_______________________________________________________________________________ (2)  

(Total: 10 marks) 
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7) Hillary is a science student interested in energy content of food and was carrying out some 

experiments. Figure 7 shows a diagram of a groundnut plant, Arachis hypogaea. The flower stalks 

grow downwards so that the fruits develop below the soil surface. Figure 8 shows the mature fruits, 

one of which has been cut open.  

 

 

 

 

 

 

 

 

 

 

Figure 7                                         Figure 8 

 

a) Considering Figure 8, draw a large, labelled diagram of the open fruit and its seeds.             (2) 
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b) A seed was weighed and its mass recorded. The seed was firmly attached to the end of a mounted 

needle. A large test tube containing 20 cm³ of water was held in a clamp stand, with a 

thermometer and a stirrer. The apparatus is shown in Figure 9. 

 

 

 

 

 

 

 

 

 

 

 The temperature of the water at the start was 

recorded.  

 The seed was set alight by placing it in a flame for a 

few seconds.  

 The burning seed was held under the test tube until 

the seed was completely burnt.  

 The water was stirred immediately.  

 The highest temperature of the water was recorded. 

 The experiment was repeated using another seed 

(Seed 2). 

i. Organize the results obtained in a table which should include a column for the rise in the 

temperature.                          

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (4) 

ii. Calculate the rise in temperature for both seeds and include the values in the table.  

__________________________________________________________________________________ 

_______________________________________________________________________________(1) 

Figure 9 
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c) The energy contained in the seed can be calculated using the formula below: 

Energy = Volume of water x Rise in temperature x 4.2 

Mass of seed x 1000 

 

i. Calculate the energy content of each seed in kJ/g.  

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Which seed would you recommend for somebody who needs a higher energy intake? 

_______________________________________________________________________________ (1) 

iii. State the aim of this experiment.  

_______________________________________________________________________________ (1) 

(Total: 11 marks)  

 

8) A farmer’s crop produce is poor. She thinks that the soil in her field may be too acidic.  She gives 

three samples, A, B and C of soil for testing to Mario, a science student. There are two parts to the 

tests. 

Part 1 

Mario takes some of sample A and mixes it with water.  He separates the water from the soil by 

filtering the mixture.  This gives soil washing A. Mario repeats this procedure to get soil washings B 

and C. 

 

a) Suggest ONE practical detail of this procedure that enables a fair comparison of the three soil 

samples.   

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 
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Part 2 

The student wants to find out the volume of soil washing A needed to neutralize 1 cm3 of aqueous 

calcium hydroxide solution. 

 

 

 

 

 

 

 

 

 

 A volume of 1 cm3 of calcium hydroxide solution was poured into a beaker and a few drops of 

litmus were added. 

 A volume of 10 cm3 of soil washing A was poured into a measuring cylinder. 

 A dropper was used to add soil washing A from the measuring cylinder, drop by drop, to the 

calcium hydroxide in the beaker, until the litmus changed colour. 

 The student recorded in a table how much soil washing A was left in the measuring cylinder. 

 The procedure was repeated with soil washings B and C. 

 

b)  

i. Which litmus colour should be added to calcium hydroxide solution? 

_______________________________________________________________________________ (1)  

ii. State the colour change observed: 

From ___________________________ to _________________________.                       (1) 
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c) The following diagram shows the measuring cylinders containing soil washings A, B and C after 

the litmus has changed colour. 

  

i. Give TWO precautions that must be taken to ensure an accurate reading of the volume in each 

measuring cylinder. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2) 

ii. Fill in the following table.    

Soil washing 
sample 

Initial volume in 
measuring cylinder 

/ cm3 

Volume left in 
measuring cylinder    

/ cm3 

Volume of soil 
washings added     

/ cm3 

A 
 

 
 

 

B 
  

 
 

C 
  

 
 

         (4) 

iii. Suggest ONE reason why the three measuring cylinder readings are different. 

_______________________________________________________________________________ (1) 

iv. Calculate the average volume of the soil washings added. 

__________________________________________________________________________________ 

_______________________________________________________________________________ (1) 
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d) The concentration of the calcium hydroxide solution is 0.013 mol/dm3. Use the equation given to 

calculate the concentration of the acid in the soil washings. 

Concentration of acid = _____(2 x 0.013 x 10)________ 
   Average volume of soil washings 

 
__________________________________________________________________________________ 

__________________________________________________________________________________ 

_______________________________________________________________________________ (2)  

(Total: 13 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF PAPER 
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Specimen Assessments: Marking Scheme for Private Candidates Paper MQF 2-3 

 

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE 
EXAMINATIONS BOARD 

 

SECONDARY EDUCATION CERTIFICATE LEVEL 
PRIVATE CANDIDATES SAMPLE PAPER MARKING SCHEME 

 

SUBJECT: Core Science 

PAPER NUMBER: Level 2 – 3 

DATE:  

TIME: 2 Hours 

 

Question 

no. Suggested answers Marks 
Additional 

remarks 

1 a i Insert a glass block in the ripple tank 1  

  ii Region A 1  

  iii Transverse 1  

  iv Crests of the water waves 1  

 b  
Region A – 5 Hz;  

Region B – 5 Hz or same frequency 

2 

1 

1 for value;  

1 for unit 

 c  

Correct measurement divided by the respective number 

of wavelength measured for each region 
3 

2 marks for working 

of each region 

1 mark for answers 

+ units 

 d  
No 

Velocity in region A is higher 

1 

1 

 

 e  

 

 

 

 

 

 

 

 

 

 

1 

Oscillating 

mechanism not 

required 

      

   Total: 13  

      

2 a  

(i) fold the filter paper appropriately; 

(ii) put filter paper in filter funnel; 

(iii) pour water + sand mixture through the filter paper 

in the filter funnel; 

(iv) the sand remains in the filter paper, and the water 

is collected in the beaker below;  

(v) the sand is dried at a temperature slightly above 

100OC.  

1 

1 

1 

 

 

1 

 

1 

 

 

Oscillating 

spherical bob 
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 b  

 

6 

Deduct a mark for 

each error (consider 

piece of apparatus 

and label). 

 

      

   Total: 11  

      

3 a  

Only four sets of reading; should be at least six.       

No repeated readings 

Large gap between 4 and 9 - could insert more values 

in between  

Distances measured to nearest m rather than nearest 

cm                                                   

3 

Any 3 or equivalent 

 b  

Distance/Time (s/t)m/s 

0.86 

0.95 

1.09 

1.15 
 

2 

 

 c  

axes s/t : y axis ; t : x axis                                        

x axis scales suitable ie points occupy more than half 

grid (allow y axis to start at origin in this case)                                      

points plotted correctly straight line through points 

1 

 

2 

3 

 

      

   Total: 11  

      

4 a  V = 1.8V; I = 0.25A 2  

 b  

R = V/I 

   =1.8/0.25 

   = 7.2Ω 

 

1 

1 

 

 c I 

 

 

 

 

 

 

 

 

 

 

3 

1 for lamps in 

parallel 

1 for ammeter in 

correct position              

1 for voltmeter in 

correct position 
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  ii 

When the ammeter resistance is low, almost all the 

current in the circuit is allowed to pass through 

the ammeter.   

1 

 

  iii 0.6 /2 = 0.3A 1  

  iv 

P = I V 

   = 0.6 x 1.8 

   = 1.08W 

 

1 

1 

 

      

   Total: 11  

      

5 a  

It is made by widening a line transect to form a 

continuous belt.  This can be achieved by either having 

two parallel line transects or by placing a quadrat on 

one edge of the line transect. 

 

2 

 

 b  

A plant community entails all the different plants species 

in the area,  

whilst a plant population is referring to just one species 

of plant. 

1 

 

1 

 

 c  

Title 

Labelling of X and Y axis 

Writing of scale 

Using a key 

Proper plotting 

1 

1 

1 

1 

2 

 

 d i To remove bias and ensure fair testing 2  

  ii 

Finding area of 10 quadrats 

Calculating number of plants in 200 m2 when knowing 

number of plants in 10 m2 

1 

2 

 

 e i Iodine 1  

  ii 

At 4.00AM – Yellow brown – leaves would be destarched 

At 4.00PM – Blue black – leaves have performed 

photosynthesis and stored starch 

2 

 

2 

 

      

   Total:  20  

      

6 a i 
Any site where pressing against bone / cartilage a pulse 

can be measured 

1  

  ii 

1 artery; (R vein and capillary) 2 surge / wave / AW of 

blood; 3 near the surface; 4 pressure against bone or 

cartilage 

1  

 b i 

 

 
Pulses per 15 

seconds 

Pulses per 

minute 

1st count 18 72 

2nd count 19 76 

3rd count 17 68 

mean  72 

 

 

2 

 

 

 

 

 

1 for correct pulses 

per minute 

 

1 for correct mean 

  ii 
Any one of: 

reliability / reduce error / show anomalies AW 

1 Ignore accuracy 

and fair test 

 c i Any two of:   
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red blood cell / erythrocyte;  

white blood cell / leucocyte / lymphocyte / phagocyte; 

platelet / thrombocyte  

 

2 

  ii 5 +/- 0.5mm 1  

  iii 5 / 800 = 0.00625mm = 0.006mm (6 x 10-3mm) 2  

      

   Total 10  

      

7 a  
One mark for diagram and one mark for correct labelling 
of seeds and fruit. 

2  

 b i 

 

Seed 
Temperature at 

the start/oC 

Highest 

temp/oC 

Rise in 

temp./oC 

1 29 79 50 

2 29 90 61 
 

 

 

4 

1 mark for each 
correct column 2 - 4 
(names and values) 
1 mark for correct 
units in all columns 

  ii 50/61 1  

 c i 
20 x 50 x 4.2/0.5 x 1000 = 8.4 kJ/g 

20 x 61 x 4.2/0.7 x 1000 = 7.32 kJ/g 

2  

  ii Seed 1 1  

  iii To compare the energy content of seeds. 1  

      

   Total 11  

      

8 a  Repeating the experiment 1  

 b i Blue 1  

  ii From BLUE to RED 1  

 c i 

Any two of: 

Reading taken at the bottom of the meniscus 

Reading at eye level 

Use of a level surface 

 

2 

 

  ii 

Soil 
washing 

Initial 

volume in 
measuring 

cylinder / 
cm3 

Volume left 

in 
measuring 

cylinder / 
cm3 

Volume of 

soil 
washings 

added / cm3 

A 10 4.4 5.6 

B 10 4.8 5.2 

C 10 5.2 4.8 
 

 

 

4 

1 mark for each 

correct column 2 - 4 

(names and values) 

1 mark for correct 

units in all columns 

  iii 
The amount of soil/water to make washing was not 

measured and was not the same. 

1  

  iv 5.2 cm3 1  

 d  0.05 mol/dm3 2 1 mark for unit 

      

   Total 13  

 

 

 

 


