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GRADES 7-9 SCOPE AND SEQUENCE 

TERM 1 TERM 2 TERM 3 

GRADE 7  Working Like a Scientist 1 

 Matter 

 Cells & Organisms 

 Energy  

 Plant Reproduction 

 Sexual Maturity, Reproduction and 

Personal Hygiene  

 Sexually Transmitted Infections and Drugs  

 Climate Change  

GRADE 8  Working Like a Scientist 2 

 Photosynthesis and Energy 

Relationships  

 More about Matter  
 

 Human Nutrition 

 Physical and Chemical Changes  

 Forces & Motion 

 Respiration & Gas exchange 

 Space science  

 Water and the Earth’s atmosphere 

GRADE 9  Working Like a Scientist 3  

 Transport in Humans & Plants 

 Electricity and Magnetism  

 Chemical Bonding, Formulae 

and Equations 

 Sensitivity and Coordination  

 Acids and Alkalis  

 Sexual reproduction and birth Control 
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UNITS OF WORK GRADE 9 TERM 1 UNIT 1: WORKING LIKE A SCIENTIST 3 

 

About the Unit  

In this unit students will learn about the processes involved in planning and designing fairs tests in order to solve problems. Emphasis is on the development 

of measurement skills through hands-on enquiry. The students will learn about the importance of physical quantities and units in measurement. They will 

learn the correct and appropriate use of various measuring instruments while determining physical quantities associated with objects and events. They will 

learn how to record measurements and the results of calculations in standard form and to the appropriate number of significant figures. They will acquire 

the skills involved in the construction and interpretation of graphs.  

 

Range and Content  

The key concepts, knowledge, skills and attitudes that students will learn in this unit are embedded in: 

 Specifying a problem, developing testable hypotheses, and planning and design experiments (fair tests) to test hypotheses 

 Physical quantities and units 

 Plotting graphs and finding the gradient 

 S.I. Prefixes, significant figures and standard form 

 

GUIDANCE FOR THE TEACHER  

In physical measurement the number of significant figures is crucial in indicating precision. Students normally have difficulty with the concept of significant 
figures particularly when expressing the results of calculations. The following are some rules that should be emphasized in the determination of significant 
figures: 

1. All non-zero digits are significant (e.g. 2856 g has four significant figures); 
2. Zeros that fall between significant digits are significant (e.g. 408 K has three significant figures); 
3. Trailing zeros are significant (e.g. 3.100 cm has four significant figures). 

 
Rules for determining significant figures in calculations: 

1. Addition or subtraction – the result of the calculation should have the same precision of the least precise measurement (e.g. 45.24 g + 18.1 g = 63.3 
g and not 63.34 g); 

2. Multiplication or division – the result of the calculation should have the same number of significant figures as the measurement with the least 

number of significant figures (e.g. 40.96 kg ÷ 8.0 m3 = 5.1 kgm-3 and not 5.12 kgm-3). 
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UNIT TITLE: Working like a scientist 3 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

Objectives 
Students will: 
 Identify and state problems 

 Formulate hypotheses 

 Plan and design experiments (fair tests) to solve specific problems 

  

Prior Learning  

Check that students can: 

 Identify the steps in the scientific method 

 Present data in a variety of scientifically acceptable 

ways 

 Recall types of variables 
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observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Experimenting 
 
Duration: 4 hours 

 

 

Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

Create a flow diagram outlining the steps involved in the scientific method and 
then share and discuss their diagrams with the class. As a class discuss each 
step of the scientific method. 
 

Communicate, collaborate Flow diagram contains the steps of 
the scientific method in correct 
sequence. 

As a class examine samples of scenarios, problem statements generated from 
them, and experiments which were carried out to solve the specific problems. 
Discuss the importance of controlling variables in the design and execution of 
fair tests. 
 
In groups generate a problem statement from a scenario provided by the 
teacher. Develop a hypothesis then plan and design an experiment to test the 
hypothesis.  
 
Carry out the experiment then present a report to class in an exhibition format. 
 

Communicate, collaborate  
 
 
 
 
collaborate, formulate 
hypothesize, plan and design 
 
 
investigate, record, communicate 

Suitable methods indicated for 
presenting data 
Clear identification of how data will 
be analysed 
Expected results linked to hypothesis 
 
 
 
 
Display meets agreed criteria 

 In groups, identify and specify a problem in their school/community. Discuss 
and formulate a hypothesis, then plan and design an investigation to test their 
hypothesis. Collect and record their observations/data and write a report on 
the investigation. Share and discuss findings and ideas with the class. 

Writing problem statements, 

formulate hypotheses, plan and 

design, observe, record think 

Report reflects the scientific method. 
Problem statement acceptable. 
Hypothesis acceptable. 
Investigation reflects fair-testing. 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

 critically, communicate Data/observations appropriately 
recorded. 
Explanations/conclusions supported 
by data. 

 

 

 

Learning Outcomes 

Students who demonstrate understanding can: 

 Specify a problem 

 Formulate hypotheses 

 Design experiments (fair tests) 

 Analyse data 

 Draws conclusions that are supported by data 

 

 

 

 

Points to Note Extended Learning 

Use opportunities to reinforce the skills garnered in this unit, 
throughout the course. 
 

Identify an invention and research the processes that were involved in its 
development. 

Resources 
samples of scenarios and experiment reports, scenarios for the 

planning and designing activities, materials for creating science 

exhibition display boards 

Key vocabulary 
Hypothesis, problem statement, fair test, controlling variables 

Links to other subjects 
Biology and Chemistry 
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UNIT TITLE: Working like a scientist 3 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

Objectives 
Students will: 
 Formulate a definition for the term ‘physical quantity’. 
 Recall five fundamental quantities and their base units. 
 Recognise a unit as a standard measure of a quantity. 
 Recognise that all other quantities and units are derived from 

fundamental quantities and base units. 
 Use prefixes micro, milli, centi, deci, kilo, and mega appropriately 

and be able to carry out relevant calculations.  
 Recognise that quantities have effects on each other and that a 

graph is a pictorial representation of their relationship 
 Plot graphs according to accepted standards 
 Calculate gradients of graphs and determine their units. 
 Create and interpret distance-time and velocity-time graphs for 

uniform motion. 

Prior Learning  

Check that students can: 

Recall the five fundamental quantities and their base units 



8 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Quantities, Units and Graphs 
 
Duration: 6 hours 
 

  

 

Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

In groups, be given a glass of water and various measuring instruments (e.g. 
balance, ruler, thermometer, measuring cylinder, micrometer, vernier caliper, 
stopwatch). Use the instruments to measure and record the values of as many 
things as is possible regarding water. List some things about the water that 
could not be measured (e.g. colour, smell, shape). State, giving reasons, which 
of the set of things (measured/not measureable) are physical quantities. 
Suggest a simple working definition of the term “physical quantity”. Share and 
discuss their definitions with class. (A physical quantity is a measurable 
characteristic of anything.) 
 
Recall five fundamental quantities of measurement and their base units. In 
groups, use a ruler to measure the length and width of a sheet of paper and 
calculate its surface area. Use a stopwatch to measure the time it takes for a 
small piece of tissue to fall from a height of 2 m to the ground and calculate 
speed (distance ÷ time). Identify the fundamental quantities in the calculation 
of the area and the speed. Share information with class. (Teacher should use 
the ensuing discussions to introduce the term derived quantity.) Answer the 
following question:  

1. How are derived quantities formed? 
2. How are the units of derived quantities found? 

Collaborate, think critically 
communicate, record, report, 
manipulate materials, measure, 
operationally define  

Measuring instruments used 
correctly. 
Acceptable definition of physical 
quantity.  
 
 
 
 
 
 



9 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

 

In groups, have each group member measure and record the length across a 
desk top using their hand-span. Compare the measurements obtained.  Use 
rulers (each group member) to measure the length across the desk and 
compare results. Discuss the differences in measurement obtained from using 
hand-span and the ruler and suggest advantages of using the ruler. Discuss the 
need for standardization in measurement and present a scenario to illustrate 
the need. Share information with class. 
 

Work in groups, measure, discuss,   
Compare and contrast, observe, 
manipulate materials, create, 
communicate 
 
 
 

Scenario illustrates the need for 
standard measurement. 
 
 
 
 
 

determine the number of millimetre graduations on a metre rule and answer 
the following question:  

1. What fraction of a metre is a millimetre? 
2. What does the prefix milli mean? 

 
Repeat the exercise to determine the meaning of centi and deci. 
 
complete the following for each of the prefixes: 

Micro = 
 

     
 milli; micro = 

Kilo = 100,000 centi; kilo = 
Mega = 10,000,000 deci; mega =  

 
Measure the mass of a stone in grams then convert the mass to (a) milligrams 
(b) kilograms. Read the frequency of a radio station on a radio dial then convert 
the frequency to (a) Hertz (b) kilo-Hertz. 
 

Observe, using numbers, 
measure 

Meanings of prefixes correctly 
determined. 
Quantities correctly converted. 

In groups, discuss and provide an answer for the questions, “What is a graph?” 
and “How are graphs useful?” Share information with class. (Teacher should 
emphasize that quantities have effects on each other and that a graph pictorial 
representation it their relationship.) 
   
observe as teacher demonstrates the important steps involved in plotting a 
graph: 

Plot graph, discuss, work in 
groups 
 
 
 
 
 

Graphs plotted according to the 
standards taught. 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

1. Formulating a title for the graph  
2. Labelling axes of the graph with quantities and units 
3. Creating scales to ensure that more than half of the grid is used in 

either direction 
4. Plotting points accurately 
5. Representing points using a small “x” (×) or a circled dot () 
6. Drawing a thin line of best fit 

 
Use the guidelines to plot graphs from data provided by the teacher.  

 
 
 
 
 
 
 
Create 
 

As a class, brainstorm to determine the meaning of the term ‘slope’. Discuss 
how slope relates to graphs and the usefulness of slopes in analysing data. 
(Teacher should introduce the term gradient as a synonym for slope.) 
 
observe as teacher demonstrates the important steps involved in calculating 
gradient/slope: 

1. Selecting two points on the best fit line that would create a large 
triangle (do not use points in the table) 

2. Reading off coordinates of selected points 
3. Substituting coordinates of points in equation for gradient 
4. Calculating the gradient with units 

 
Use the guidelines for calculating gradient to determine the gradient of graphs 
plotted earlier. 

Discuss, define operationally, 
determine gradient 

Gradient determined using the 
standards outlined. 

 

Learning Outcomes  
Students will be able to: 
 Determine derived units 
 Convert from one unit to another 
 Plot graphs 
 Determine gradient  
 Construct and use distance-time and velocity-time to determine speed, velocity and acceleration. 
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Points to Note Extended Learning 

The unit of frequency on the radio dial is MHz. 
For graphs, require that each student has a 30 cm transparent ruler. 

Find out what are the fundamental quantities used to form the derived 
quantities density, acceleration and force. Determine the units for density , 
acceleration and force 
 

Resources 
Metre rule, stopwatch, balance, radio, graph paper, 30 cm transparent 
rulers, computer, multimedia projector 
 

Key vocabulary 
Quantity, derived quantity, fundamental quantities, units, micro, milli, centi, 
deci, kilo, mega, standardisation, 

Links to other subjects 
Mathematics – measurement; numbers; relations, functions and graphs 
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UNIT TITLE: Working like a scientist 3 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate care and concern for living things and the environment. 

 Demonstrate concern for safety of self and others. 

Objectives 
Students will: 
 Determine the number of significant figures in the expressed value 

of a quantity 
 Determine the number of significant figures in a calculated value 
 Express measurements and calculated values to the correct 

number of significant figures 
 Express measurements and calculated values in standard form (a × 

10n) 
 

Prior Learning  

Check that students: 

Understand decimals and place value 
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 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate concern for the preservation of natural resources. 

 Demonstrate concern for man’s impact on the environment. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Significant Figures and Standard Form 
 
Duration: 5 hours 

 

 

Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

In groups, be given a small object (e.g. a rectangular block, cylinder, sphere) for 
which they will measure and record the same dimension using a ruler, a vernier 
caliper and a micrometer screw gauge. Compare the measurements obtained, 
identify which measurement gives more information, and justify their 
selection. Share information with class. As a class, discuss the term ‘precision’ 
as it relates to measurement.  
Complete worksheet, provided by the teacher, on identifying the most precise 
value.  
 
Example of worksheet questions: 
       Identify the most precise value in each case: 

a. 0.2 g, 1.6 g, 8.24 g, 20 g 
b. 405 m, 879 m, 879.0 m, 870 m 

 

Work in groups, measure, record, 
manipulate, compare, discuss 

Measurements correctly taken. 
Measurement that gives most 
information identified. 
Correct answer provided on 
precision worksheet. 

As a class, discuss the meaning of the term ‘significant figures’. (Teacher should 
emphasize that the significant figures of a number are those digits that carry 
meaning contributing to its precision.) Discuss the rules for identifying 
significant figures, as provided by the teacher, and observe the examples done 
by the teacher. Complete teacher provided worksheet on significant figures. 

Discuss, summarize Correct answer provided on 
significant figures worksheets. 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

 
As a class, discuss the rules for determining significant figures in calculations, as 
provided by the teacher, and observe the examples done by the teacher. 
Complete teacher provided worksheet on significant figures, or the significant 
figures worksheet on the e-Learning website (http://www.cremja.net/moodle). 
 

In groups, find out the distance of the sun from the earth, in metres. Given the 
speed of light (in m/s) and the formula for calculating speed, determine the 
time it takes for light to travel from the sun to the earth, in seconds. As a class 
discuss the level of difficulty in carrying out the task. 
 
Discuss the rules for expressing numbers in standard form, as provided by the 
teacher, and observe the examples done by the teacher. 
 
In groups, carry out the same task using standard form. Discuss the advantages 
of this method (standard form) and share with class. Complete teacher 
provided worksheet on standard form. (Teacher should point out that in 
expressing a number in standard form, the number of significant figures should 
be retained.) 
 
Carry out similar tasks, for example finding the time for a text message to 
travel from Jamaica to London, performing calculations using numbers in 
standard form. (Teacher should include other tasks relevant to students’ 
experiences.) 

Research, calculate, discuss, 
observe, work in groups 

Acceptable value for distance sun 
from the earth given. 
Calculation of time for light to 
travel from sun to earth correct. 
Logical advantages given for using 
standard form. 
Correct answer provided on 
standard form worksheets. 

 
 
 
 
 
 
 
 
 

http://www.cremja.net/moodle
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Learning Outcomes  
Students will be able to: 
 Give the results of calculations to the correct number of significant figures 
 Record measurements to the correct number of significant figures 
 Represent numbers in standard form 

 
 
 

Points to Note Extended Learning 

Opportunities for adequate practice must be provided for the 
students. In addition to worksheets, practical activities should be 
devised. 
 

Develop a podcast/digital story/photo story demonstrating how significant 
figures are determined, giving examples. 

Resources 
Various small objects (e.g. a rectangular block, cylinder, sphere), 
worksheets on significant figures and standard form 
 

Key vocabulary 
Significant figures, standard form, precision 

Links to other subjects 
Mathematics – measurement, numbers 
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UNITS OF WORK GRADE 9 TERM 1 UNIT 2: TRANSPORT IN HUMANS AND PLANTS 

 

About the Unit  

In this Unit students will learn that multicellular organisms require a transport system to move substances between the cells and the environment. They will 

learn that humans have an elaborate transport system consisting of a pump, the heart, and a system of blood vessels – arteries, veins and capillaries – that 

link all the tissues of the body. Students will demonstrate the double circulation of blood around the body and the impact of exercise on the rate of flow. 

They will learn that, compared to humans, there are two transport systems in plants – one that transports water and mineral salts and another for 

manufactured food. They will investigate the pathway of water and mineral salts up the plant using herbaceous plants.  

 

Range of Content  

 A transport system is needed by multicellular organisms to move substances between the cells and the environment. 

 The transport system in humans consists of the heart, blood vessels and blood. 

 The heart pumps the blood around the body. 

 Blood is a tissue. 

 The transport system in plants consists of xylem and phloem. 

 Water and mineral salts are absorbed from the soil by root hairs/roots and passed from them into the xylem to be transported up the plant to the 

leaves. 

 Manufactured food is transported by the phloem from the leaves to parts of the plant that use or store them. 

 

Guidance for the Teacher 
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UNIT TITLE: Transport in Humans and Plants 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Understand the importance of the life processes in plants and animals, 

their interdependence, their interaction with the environment, and 

how lifestyles determine health and well-being. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Demonstrate an understanding of transport systems in plants and 

animals. 

 Apply the principles of measurement in the solution of everyday 

problems. 

Objectives 
Students will: 
 investigate the process of osmosis  
 explain the process of osmosis  
 compare osmosis with diffusion 
 prepare biological materials for investigation 
 demonstrate interest in the outcomes of investigations 
 make predictions using scientific knowledge and understanding 

 

Prior Learning  

Check that students can: 

Recall the basic function of the cell membrane, cytoplasm 

and vacuole 

Recall that the cell membrane is selectively permeable 

Explain diffusion 
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 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic : Osmosis  
 
Time:  7.5 Hours 

ICT  Attainment Targets:   

 COMMUNICATION AND COLLABORATION - Use technology to 
communicate ideas, information and understandings for a variety of 
purposes. 

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Use 
technology to develop a logical process for decision making and 
problem solving. 

 DESIGNING AND PRODUCING – Use technology to design and produce 
multimedia products to demonstrate their creative thinking. 

 DIGITAL CITIZENSHIP - Follow guidelines to promote healthy use of ICT 
tools 
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Suggested  Teaching and Learning Activities  
 

Key Skills Assessment 

Students  will: 
 

  

In groups, place one peg of grapefruit (or other citrus fruit) into a clean, dry, 
transparent plastic bag containing one tablespoon sugar or salt and shake. 
Place another peg of grapefruit into a similar plastic bag without sugar/salt. 
Leave the bags undisturbed for approximately ten (10) minutes.  Observe and 
record what happens.  
Share their observations with the class and suggest reasons for the changes. 
Guided by the teacher, relate their observations to the concept of osmosis and 
develop a simple definition of the process. 
  
OR 

Investigate, manipulate, observe, 
communicate, think critically, 
collaborate  

  
 
 

Define operationally, 

Satisfactory handling of apparatus 
and materials 
Accurate record of observations 
 
 
 
Acceptable definitions given. 

In groups, cut a medium Irish potato in halves. Carve out a hollow in both 
halves of the potato. (Be careful when using sharp instruments). Cut the base of 
each potato cup so that it can stand on its own. Stand each potato cup in a 
separate dish containing the same volume of water. Place one teaspoon of 
brown sugar or salt into the hollow of one potato cup. Leave both potato cups 
for 30 minutes. Observe and record what happens. 
 
Share their observations with the class and suggest reasons for the changes. 
Guided by the teacher, relate their observations to the concept of osmosis and 
develop a simple definition of the process. 
 

Manipulate, observe, investigate 
communicate, think critically, 
collaborate 

 
 
 
 

Define operationally 

Satisfactory handling of apparatus 
and materials 
Accurate record of observations 
 
 
 
 
Acceptable definitions given 

Investigate the effects of pure water and strong sugar solution on raw, de-
shelled chicken eggs. Make predictions about expected changes that will take 
place in the appearance of the eggs when submerged in pure water or in a 
strong sugar solution and left for some time. Take measurements of each egg – 
weight and circumference (use a string and ruler) then submerge one into the 
beaker of pure water and the other into the beaker of strong sugar solution. 
Cover the containers and set aside for 12 - 24 hours. Construct a suitable table 
to record the measurements.  After 12 - 24 hours remove the eggs and rinse in 
tap water. Measure the circumference and weight and add the results to the 
table. Compare the eggs before and after placing in the liquids. Explain the 
changes observed in the eggs in terms of osmosis.  

Investigate, manipulate, observe, 
communicate, predict, think 
critically 

Accurate observations and 
measurements recorded in the 
table 
Results include  reference  to 
whether predictions are accepted 
or rejected  
Explanation of changes to the eggs 
accurately relates to process of 
osmosis 
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Suggested  Teaching and Learning Activities  
 

Key Skills Assessment 

Construct a table to show the similarities and differences between osmosis and 
diffusion.  Share information with the class and through a teacher led 
discussion, complete a combined table of these similarities and differences. 

Compare, tabulate, summarise, 
communicate 

 

Table contains acceptable 
comparison of osmosis and 
diffusion.  
 
Acceptable table format – title, 
heading, neatness, lines etc.   

 

 

 

 

Learning Outcomes  

Students will be able to: 

 Define and explain the processes of osmosis. 
 Demonstrate osmosis using simple materials.  
 Distinguish between osmosis and diffusion 

 

 

 

Points to Note Extended Learning 

 To prepare de-shelled eggs.  
The shell of the eggs can be removed by placing them in 300-500 
cm3 dilute hydrochloric acid (HCl) or vinegar (acetic acid) in a 
beaker/suitable container overnight or until the shell is fully 
dissolved. Ensure the eggs are fully submerged in the HCl or 
vinegar (acetic acid) (rest another small beaker of water over the 
eggs to prevent flotation). Carefully, using tongs/spoon, remove 
the eggs and rinse them several times in tap water. Dispose of 
the HCl safely. The eggs are now ready for use by students. 
Remind them to handle the eggs gently and carefully.  

    Introduce the terms hypotonic, hypertonic and isotonic to  
   explain osmosis. 

Research the applications of osmosis in every-day life using the following 
examples: 

 How do fish and other forms of marine life survive in a salt-water 
environment? 

 The use of osmosis in food preservation – e.g. salting, pickling, sugar-
curing.   

 The effect of osmosis on red blood cells. 
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Resources 
Beakers or other suitable transparent plastic/glass containers, petri 
dishes, dilute Hydrochloric Acid, vinegar (acetic acid), eggs, Irish 
potato, salt, sugar, grapefruit or other citrus, plastic bags, ties  
 

Key vocabulary 
Diffusion,  concentration, concentration gradient, osmosis, dilute,  selectively 
permeable, membrane, hypotonic, hypertonic, isotonic 

Links to other subjects 
Chemistry 
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UNIT TITLE: Transport in Humans and Plants  

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Understand the importance of the life processes in plants and animals, 

their interdependence, their interaction with the environment, and 

how lifestyles determine health and well-being. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Demonstrate an understanding of transport systems in plants and 

animals. 

Objectives:  
Students will:   

 Investigate the need for a transport system in multicellular 
organisms. 

 Identify the types of substances which need to be transported 
in animals. 

 Annotate a simple diagram of the human heart. 

 Relate the basic structure of the human heart to its function.  

 Trace the flow of blood through the heart and around the 
body. 

 Relate the structure of arteries, veins and capillaries to their 
functions. 

 Identify the main components of blood and state their basic 
functions. 

 Use scientific vocabulary and/to articulate concepts clearly and 
precisely 

 
 

 

Prior Learning  

Check that students can:  

Recall that the transport system is responsible for moving 

substances around the body of the organism. 

Identify the main parts of the transport systems of 

humans. 

Explain diffusion and osmosis. 
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 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Transport in Humans  
 
Duration: 6 Hours 
 
ICT  ATs 

 COMMUNICATION AND COLLABORATION - Students use technology 
to communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 
cultural and legal issues and implications surrounding the use of 
technology and practice online safety and ethical behaviour. 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

In groups Investigate how surface area influences the rate of diffusion in cubes 
of different sizes by carrying out the following activity. Measure the sides and 
calculate the surface area and volume of the cubes provided and record in a 
suitable table. Using forceps, place the coloured cubes into a 250 cm3 beaker of 
dilute HCl and note the time. Record the time taken for each cube to become 
colourless. Determine the average time taken for each cube size and plot a 
suitable graph of the results. As a class discuss the results and complete the lab 
report.  
 
Peg or draw out a map of the human circulatory system on the school field or 
classroom floor. Label each area on the map. Take turns representing the 
blood, walk around the system explaining what happens at each point.  
Guided by the teacher, infer that the human circulatory system is a double 
circulation, explain why it is given this name and discuss the advantages of such 
a circulation.   
Demonstrate and explain what happens to the flow of blood if the rate of the 
heart beat increases.  
  
Annotate simple diagrams of the human heart [external features and 
longitudinal section (L/S)]. 
Examine, in groups, the external and internal features of a pig’s/cow’s heart 
and with reference to the diagrams identify the main parts. 
 
 
View a chart / video/ interactive animation on how the heart pumps blood 

around the body. Use arrows on their labelled diagrams (from previous activity) 

to indicate the flow of blood through the heart. 

list , apply concepts,  
 
 
 
 
 
 

 
 
Collaborate, communicate, infer 
 
 
 
 
 
 
 
 
annotate, make observations, 
collaborate, make comparisons 
 
 
 
 
Think critically, make 
comparisons, illustrate 

Substances transported in plants and 
animals identified. 
The need for a transport system by 
multicellular organisms explained 
 
 
 
 
 
Acceptable demonstration and 
explanation of blood flow.  
 
 
 
 
 
 
 
Appropriate labels and annotations  
 
 
 
 
 
Arrows indicate correct flow of 
blood through the heart. 

In groups, research, plan and design models of the different types of blood 
vessels, using available materials. Plans should include constraints. Present 
designs to the class, explaining how they will represent the blood vessels. Then, 
refine designs based on feedback. Construct the model using the modified 
designs and display in the science corner. 

think critically, create, 
manipulate, plan and design, 
evaluate, communicate,    

Models accurately depict blood 
vessels 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

 

View a prepared smear of human blood using a microscope, or a projected 
image or chart online/offline and, aided by the teacher, identify red and white 
blood cells and platelets.  
In groups, make models of red and white blood cells and platelets by cutting 
shapes from cardboard, paper, plastic, foam,  modelling clay/plasticine or 
rubber. Develop criteria to peer assess the models. Display models in the 
science corner. 

Make observations, construct, 
think critically, critique, 
collaborate, communicate, 

Blood components and their 
functions correctly identified and 
represented by models. 
Appropriate criteria developed for 
peer assessment. 

 
 

 

 

Learning Outcomes 

Students who demonstrate understanding can: 

 Explain that multicellular organisms need a transport system. 

 Describe the structure and function of the human circulatory system  

 

 

 

 

 

Points to Note Extended Learning 

Teacher led discussion for activity 1 should focus on surface area: 
volume ratio and how this influences the rate of diffusion. 
 
To make good solid agar, stir 2 g of plain agar powder into 100 cm3 of 
water. Heat in a water bath filled with boiling water, while stirring, 
until the agar solution boils. Colour the agar with potassium 

 Research selected diseases of the circulatory system and state the possible 
causes and preventive measures. 

 Research issues relating to the use of blood transfusions in medicine (e.g. 
ethical, religious). 

 Explore the benefits of exercise as it relates to the heart and circulatory 
system. 
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permanganate (add a few crystals and stir until the desired colour is 
obtained). Pour the coloured agar into straight-sided dishes or ice cube 
trays then allow to cool. Cut the agar cubes for the students – 0.5 cm3, 
1.0 cm3 and 1.5 cm3. Provide each group with two cubes of each size.  
 
Mammalian hearts (complete with fat and major blood vessels), 
obtained from freshly slaughtered pig, cattle or goat can be sourced 
from public health inspectors, abattoirs and markets.   
 
Observe safety precautions when handling fresh specimens and sharp 
instruments. Students must wash hands using soap and water after the 
activity. 
 

 Research legal and illegal methods of increasing red blood cell 
concentration to improve athletic performance. 

Resources 
Videos, charts, posters, hearts (goat, cattle or pig),  
 prepared blood smear slide, microscope, cardboard, foam, paper, 
plastic, modelling clay (e.g. Plasticine) or rubber, stop watch/clock, 
blunt needles (seekers), forceps, beakers, heating apparatus, agar, 
potassium permanganate, Hydrochloric acid, scalpel, straight sided 
containers or ice trays 
Computers,  Internet, speaker, multimedia projector, interactive video 
tutorials, CDs/DVDs  
 

Key vocabulary 
 Arteries, veins, capillaries, valves. heart, lungs, blood, unicellular, multicellular, 
diffusion, osmosis, red blood cells, white blood cells, plasma, platelets, double 
circulation, transport system, haemoglobin, surface area, volume, 

Links to other subjects 
Physical Education 
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UNIT TITLE: Transport in Humans and Plants 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Understand the importance of the life processes in plants and animals, 

their interdependence, their interaction with the environment, and 

how lifestyles determine health and well-being. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Demonstrate an understanding of transport systems in plants and 

Objectives: 
Students will: 

 Identify the substances that are transported in plants 

 describe how roots are adapted for taking in water 

 Identify the location of transport tissues in a dicotyledonous plant 
stem and root sections.  

 Describe the basic functions of the xylem and phloem. 

 Investigate the movement of substances from the soil to the leaves 
 

 

Prior Learning  

Check that students can: 

 describe the basic structure of plants, e.g. leaf, 

root, stem, flower 

 recall that green plants take in water through 

their roots and that the leaf is important for 

photosynthesis 

 explain diffusion and osmosis 
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animals. 

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate care and concern for living things and the environment. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Transport in Plants 
 
Duration: 5 Hours 
 
ICT  ATs 

 COMMUNICATION AND COLLABORATION - Students use technology 
to communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 
cultural and legal issues and implications surrounding the use of 
technology and practice online safety and ethical behaviour. 
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Suggested  Teaching and Learning Activities  
 

Key Skills Assessment 

Students  will: 
 

 
 

 

In groups, examine roots with root hairs, e.g. germinating peas or beans, or 
secondary sources such as prepared slides and animations, and brainstorm to 
identify the role of the root hairs. Share ideas with the class. 
 
In groups, examine and record evidence of movement of a dye in plants using 
Balsam/’lady slipper’ (Impatiens) plants which have been placed in the 
dye/food colouring for a few hours or overnight. Cut transverse sections from 
the stem and root of the plant and examine (using a hand lens) to show the 
location of the dye. View a prepared slide of transverse section through a stem 
and root showing the vascular bundles and compare with the sections cut from 
the plant.  Describe the movement of substances from the soil through the 
plant, and present their observations in a variety of ways. (Teacher should 
emphasize that only the xylem will be stained by the dye and point out the 
association of the phloem with the xylem in the vascular bundle. Mention that 
food manufactured during photosynthesis is transported in the phloem. No 
further detail on the phloem is needed.) 
 
In groups, draw two circles on the floor or on a poster sheet (one representing 
the stem and the other the root). Cut 20 discs of two different colours and sizes 
from card or paper (10 representing xylem and 10, phloem).  Arrange the discs 
to demonstrate how the vascular tissues in a dicotyledonous root and stem are 
arranged. 
 
Investigate the uptake of dye/coloured ink by white flowers by placing the 
freshly cut flower stalks into a beaker/glass containing the dye/ink solution. 
Leave for 1-2 hours and observe what happened to the white petals. Suggest 
an explanation for their results. Suggest how this practice could be used 
commercially. 

Collaborate, communicate 
 
 
 

investigate, observe, manipulate 
communicate, think critically, 
collaborate 

 
 
 
 
 

 
 
 
 
 
think critically, create 

 
 
 
 

 
investigate, observe, 
communicate, think critically, 
collaborate 

 

Acceptable role of root hairs 
identified. 
 
 
Accurate description of the  

movement of substances from the 

roots to the leaves 

 
 
 
 
 
 
 
 
 
Arrangement of vascular tissues in 
the dicotyledonous stem and root 
accurately depicted 
 
 
 
Accurate explanations on 

movement of substances  
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Learning Outcomes  

Students who demonstrate understanding can: 

 Describe the adaptations of roots for absorption of water. 

 Describe the location and basic functions of the xylem and phloem. 

 Describe the route taken by substances from the soil through the plant 

 Communicate information using discussion forums or social network 

 
 
 
 

Points to Note 
 

Extended Learning 

Wash roots carefully before placing plant in the dye solution. 
Sections of the parts of the plant may be projected for class viewing. 
 

Research the adaptations of roots and leaves of plants in different 
environments (aquatic –brackish/freshwater; terrestrial – typical/desert) 
 
 

Resources 
microscope, prepared slides/posters/ of T/S stem and root, live 
seedlings, video clips, measuring cylinders, beakers, paper/cards, 
balsam/lady slipper, dye 
Computers,  Internet, speaker, multimedia projector, interactive video 
 

Key vocabulary 
xylem, phloem,  vascular bundle, veins,  

Links to other subjects 
Agriculture  
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UNITS OF WORK GRADE 9 TERM 2 UNIT 1: ELECTRICITY AND MAGNETISM 

About the Unit  

In this unit students will develop an understanding of static electricity, and the mechanism by which it is produced, through hands-on investigations. They 

will explore useful applications as well as dangers associated with static electricity. They will learn to construct and diagrammatically represent electric 

circuits. They will explore series and parallel circuits through inquiry based learning. 

Students will become familiar with the properties of magnets through simple investigations, and explore the relationship between electricity and 

magnetism. Additionally they will investigate the relationship between voltage and current in a simple series circuit, and represent this relationship 

graphically. 

 

Range of Content  

 Sub-atomic particles and how they contribute to the generation of static electricity 

 Applications and dangers of static electricity 

 Conductors, insulators and current electricity 

 Components, construction, diagrammatic representation and types of circuits 

 Magnets and their properties 

 Relationship between current and voltage in circuits 

 Production of a magnetic effect from a current and vice versa. 

 

Guidance for the Teacher 

Ensure that proper safety practices are followed in the use of electrical equipment and operation of electrical circuits. 
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UNIT TITLE:  Electricity and Magnetism 

Theme: Energy, Forces and Matter 
 
Attainment Target(s):  

 Understand natural laws as they apply to motion, forces, and energy 

transformations. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Be familiar with the nature of electricity and understand the different 

types of electrical circuits.  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

Objectives: 
Students will: 

 Recall that atoms contain protons, neutrons and electrons and 
state their respective charges 

 Investigate the production of static electricity 
 Describe useful applications and hazards of static electricity  
 Conduct investigations with due regard for safety 
 Work cooperatively in groups 

 
 

Prior Learning  

Check that students: 

Can identify electricity as a form of energy; 

Know that attractive and repulsive forces occur between 

magnets 
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 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Static Electricity 
 
Duration: 4 hours 

 
ICT  Attainment Targets:   

 COMMUNICATION AND COLLABORATION - Students use technology 
to communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 

cultural and legal issues and implications surrounding the use of 

technology and practice online safety and ethical behaviour.  
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Suggested  Teaching and Learning Activities  
Students  will: 

Key Skills Assessment 

Review the sub atomic particles and their respective charges (Protons – 
positive, and electrons – negative and neutrons – no charge).  
 

Communicate  

carry out simple static electricity activities: 
  

1. Tear off several small bits of paper and place them on a table/desk. 
Vigorously rub a dry plastic object (e.g. a pen, comb) with a dry piece of 
cloth/tissue paper/in hair, and then bring the plastic object near to the 
paper bits. Observe and record what happens. Discuss and suggest 
reasons for observations. Share explanations with class. 

2. Turn on the water so it is flowing from the tap in a narrow stream (just 
a few millimetres across but not droplets). Rub a plastic comb/balloon 
back and forth in their hair several times. Slowly move the comb or 
balloon towards the stream of water (without touching it) while 
watching closely to see what happens. Record and suggest reasons for 
observations. Share explanations with class. 

 
3. Blow up a balloon and tie it off.  Rub it several times across their hair 

and then press it against a wall.  Record what happens. Leave the 
balloon in place for a while.  Record how long it stays when left 
undisturbed. Suggest reasons for observations and share explanations 
with class. 

 
After teacher guided class discussion, explain with the aid of diagrams using 
multimedia presentations tool, the charging of materials by rubbing, in terms 
of the transfer of charges. 

 
 
Communicate, observe, 
manipulate materials, record, 
investigate, think critically 
 
 
 
Communicate, observe, 
manipulate, discuss, record, 
investigate, think critically 
 
 
 
 
Communicate, observe, 
manipulate, record, report, 
investigate, think critically 
 
 
 
communicate, draw diagrams 
Create and use multimedia to 
present information 

  
 
Accurate record of observations. 
Suggestions logical and make 
reference to charges. 
 
 
 
Accurate record of observations. 
Suggestions logical and make 
reference to charges. 
 
 
 
 
Accurate record of observations. 
Suggestions logical and make 
reference to charges. 
 
 
 
Diagrams meet criteria: neat, no 
shading, labels on one side. 
Diagrams and annotations 
accurately depict process of 
charging by friction. 
 

Research/ navigate digital content on websites and storage devices  and report 
on: 

1. some useful applications of static electricity; 
2. Some possible hazards of static electricity. 

research, report, record, interpret 
Navigate and manipulate digital 
content 
 

Report reflects accurate knowledge 
of hazards and uses that can be 
applied. 
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Suggested  Teaching and Learning Activities  
Students  will: 

Key Skills Assessment 

 
Research lightning and ways of reducing the dangers of lightning strikes. Create 
a poster/digital story etc. giving tips on safety practices that reduce the 
possibility of being struck by lightning. 

 
research, communicate  
Create and present digital 
content  
 
 

 

 

 

 

Learning Outcomes  

Students who demonstrate understanding can: 

 produce static electricity through charging by friction 

 explain how a body becomes electrostatically charged 

 cite evidence of the usefulness and dangers of static electricity 

 Plan and conduct research, using a wide variety of electronic sources e.g. Internet and storage devices e.g., CDs, DVDs, etc. 
 Create multimedia presentations 

 

 

 

 

 

 

Points to Note Extended Learning 

static electricity should be explain in terms of  stationary charges 
useful application include: photocopier, dust extraction, painting car, 
crop spraying 
possible hazard include: lightning, 

Create multimedia presentations which incorporate text, audio, 
images, videos and links to external resources to represent  learning 
and  original work 

Research animals that generate static electricity (e.g. Electric Eel, Electric Ray). 
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Follow guidelines to promote healthy use of ICT tools 

Resources 
Plastic object, tissue paper, balloon, comb,  
 
computer, speakers, Internet, multimedia projector, video CDs/DVDs, 
multimedia and graphic software tools 

Key vocabulary 
 static electricity, charge,  

Links to other subjects 
Technical and Vocational Education  

 

 

 

 

 

 

 

 

           

 

 

 

 

 



37 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

UNIT TITLE:  Electricity and Magnetism 

Theme: Energy, Forces and Matter 
 
Attainment Target(s):  

 Understand natural laws as they apply to motion, forces, and energy 

transformations. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Be aware of the types of currents and understand the effects of 

resistance and voltage on current flow. 

 Recognise the connection between electricity and magnetism. 

 Be familiar with the nature of electricity and understand the different 

types of electrical circuits.  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

Objectives: 
 Formulate a simple working definition for the term ‘electric 

current’  
 Classify materials/substances as insulators and conductors of 

electricity 
 Construct simple circuits using lamps, insulated wires, dry cells, 

switches to distinguish between series and parallel circuit  
 Draw diagrams to represent series and parallel circuit 
 Conduct investigations with due regard for safety 
 Work cooperatively in groups 
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 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Current Electricity 
 
Duration: 8.5 hours 

 
ICT  Attainment Targets:   

 COMMUNICATION AND COLLABORATION - Students use technology 
to communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 
cultural and legal issues and implications surrounding the use of 
technology and practice online safety and ethical behaviour.  

 

 

Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

In a teacher led class discussion, review the phenomenon of lightning (Teacher 
should emphasize that a lightning strike is the movement of electric charges). 
With the aid of the teacher, derive a definition for an electric current (the 
movement of charges). 
 

communicate, operationally 
define, collaborate 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

In groups, given each a box containing a D-cell battery, two 12-cm insulated 
wires, and a bulb, explore how the bulb can be made to light.  Draw the setup 
used in their science notebook/journal.  Share setup with class by drawing it on 
the board.  
Participate in teacher led discussion to deduce the reason for the lamp lighting. 
Create a definition for the term circuit and discuss the connection between 
current and circuit.  
 

manipulate, think critically, 
investigate, draw diagrams, 
collaborate, communicate 

The bulb is made to light. 
Students worked cooperatively. 

Brainstorm to identify switches as a means of controlling the flow of current in 
a circuit. Observe as teacher demonstrates how a switch is attached in a circuit. 
In groups, create simple circuits with switches. Demonstrate to class how the 
switch works in the circuit and/or watch and manipulate online/offline 
interactive video tutorials on switches and circuits. In groups, identify various 
devices/situations in which switches are involved in circuits. In class discussion 
identify/describe the use of switches in everyday electronic equipment. 
 

Observe, manipulate, investigate, 
collaborate, communicate 
 
Navigate and manipulate digital 
content 

Switch correctly attached in circuit. 
Switches used in everyday 
electronic devices correctly 
identified/described. 

In groups investigate which material (paper, foil, cloth, aluminium, plastic, 
glass, water, salt water, etc.) will allow a lamp to light when used to complete a 
circuit. Observe and record result of the investigation in a variety of ways. 
Present findings to class using a multimedia presentation. Participate in teacher 
led discussion to deduce that some materials allow electric current to flow 
while others do not (here, teacher should introduce the terms conductors and 
insulators as relating to electrical conductivity) and/or watch and manipulate 
online/offline interactive video tutorials on electrical conductors and insulators 
 

Investigate, manipulate, observe, 
record, think critically, classify, 
draw diagrams, collaborate, 
communicate 
Create multimedia presentation 
 
Conduct electronic search 

Materials correctly classified as 
conductors and insulators 

be given a D-cell battery, four 12-cm insulated wires, and two bulbs,  explore 
different ways in which both bulbs can be made light and draw the 
arrangements, using digital drawing tool. Identify the arrangement in which 
one lamp will not light when the other is removed. Identify the arrangement in 
which one lamp will remain lit when the other is removed. In groups discuss 
and outline the physical differences between circuits, record and share with 
class (. (Here, teacher should introduce the terms series circuit – single pathway, 
and parallel circuit – multiple pathways.)  

Investigate, manipulate, 
collaborate, communicate 
 
Create digital drawings 

 

Series arrangement constructed. 
Parallel arrangement constructed. 
Differences between series and 
parallel arrangements identified. 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

In groups research online/offline the circuit symbols for connecting wires, 
lamps, cell, battery and switch. Use the circuit symbols to represent the series 
and parallel circuits created in previous activity. Draw circuit diagrams using 
digital drawing tool with additional lamps/cells/switches (e.g. a parallel circuit 
with a switch in each branch). Construct the circuits drawn. 
 

Research, collaborate, draw 
circuit diagrams, manipulate 

Correct symbols identified for 
components. 
Circuit diagrams constructed 
correctly. 
Circuits correctly constructed 
based on circuit diagrams drawn. 
 

As a class name electrical appliances that use varied electric current when 
operated. In groups create a simple circuit consisting of a battery and a 12 com 
bare wire. Place 5 ml of water in a container (e.g. a beaker) and record the 
temperature of the water.  Place a section of the wire in the water for 10 
minutes then record the temperature. Propose an explanation for observations 
and share with class (teacher should emphasize that heat is a by-product of 
electric currents).  
 
As a class discuss the need for safety devices to protect humans and appliances 
from electrical hazards. In groups view safety devices, or online/offline videos 
of safety devices used to prevent/mitigate electrical hazards (e.g. fuses, 
insulated wires, three pin plugs and circuit breakers). Research and describe 
the use of fuses, insulated wires, three pin plugs and circuit breakers. Present 
information to the class in a variety of ways. 

communicate, investigate, 
manipulate, research, 
collaborate, think critically 

Explanation of observations 
identify that heat is produced by 
electric currents. 
Presentation contains correct 
information on safety devices. 

Examine electrical hazards and suggest ways of preventing them. In groups 
create multimedia presentations with a list of electrical safety rules to create 
awareness of need to avoid the hazards.  Also use class email/wiki/blogs to 
collaborate and share ideas/information on how to prevent electrical hazards.  
 

communicate, formulating 
models, collaborate 
Collaborate and communicate 
using class email/wiki and blogs 

List comprises of at least six logical 
electrical safety rules.   

 

 

 

 

 

 



41 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

Learning Outcomes  

Students who demonstrate understanding can: 

 Construct and diagrammatically represent series and parallel circuits 

 Explain the meaning of the terms circuit and current 

 Differentiate between conductors and insulators 

 Create and manipulate multimedia presentation to communicate information 

 Manipulate digital content from a variety technological devices 

 Collaborate and communicate ideas and information through file sharing using class email/wiki and blogs 

 

 

Points to Note Extended Learning 

Teacher should guide students in the construction of the series and 
parallel circuit 
the differences between both series and parallel circuit connections 
in terms of current flow and pathway (series- all the current flows in 
the one path, parallel- current splits between the various paths) 
 
Student would be guided to collaborate through file sharing (e.g., 
upload/download ) 

 

Identify applications of series and parallel circuits in the home (e.g. Christmas 
lights, house wiring) 
Research the operation and application of fuses 
Identify and list safety devices and hazards in the home and suggest ways in 
which you can make your home safer.   
Highlight the dangers involved in the practice of  illegal electrical connections  
 

Resources 
Paper, foil, cloth, aluminium, plastic, glass, water, salt water, bulb, 
socket, insulating wires, switch, textbook, fuses, insulated wires, three 
pin plug, circuit breaker 
computer, speakers, Internet, multimedia projector, video CDs/DVDs, 
multimedia and graphic software tools 
 

Key vocabulary 
Insulator, conductor, current, circuit, series, parallel, battery, switch, cell, wire, 
fuses, insulated wires, three pin plug, circuit breaker, electrical hazards 

Links to other subjects 
Technical and Vocational Education  
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UNIT TITLE:  Electricity and Magnetism 

Theme: Energy, Forces and Matter 
 
Attainment Target(s):  

 Understand natural laws as they apply to motion, forces, and energy 

transformations. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Be familiar with the nature of electricity and understand the different 

types of electrical circuits.  

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

Objectives 

Students will: 

 Perform simple activities to identify the poles of a bar magnet 

 Demonstrate that unlike poles attract and like poles repel 

 Investigate the relationship between voltage (V) and current (I) in a 
simple series circuit 

 Construct an electromagnet 
 Investigate the properties of an induced current 
 Conduct investigations with due regard for safety 
 Work cooperatively in groups 
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 Demonstrate sensitivity to others who are different. 

 

Topic: Electromagnets 
 
Duration: 4 hours 

 

  

Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

Be provided with a magnet and various materials (including iron, iron alloys, 
non-magnetic materials etc.). In groups carry out an investigation to determine 
which of the materials are attracted by the magnet. Record results in a tabular 
form and share with class. 
 
In groups use a string to suspend a bar magnet and allow it to swing freely until 
it comes to rest. Record the direction in which the magnet comes to rest and 
share with class. (Based on discussions, teacher should introduce the concepts 
of magnetic North-pole and South-pole.) 
  

Investigate, observe, record, 
communicate 
 
 
 
Observe, manipulate materials, 
investigate 

Materials correctly classified as 
magnetic and non-magnetic. 
 
 
 
North-South correctly identified as 
the direction which the magnets 
comes to rest. 

Place a magnet on a table and bring the like pole of another magnet towards it. 
Record observations. Repeat the process bringing the opposite pole towards 
the magnet on the table and record observations. Complete the following 
statements: 

1. like poles of magnets ______________ 
2. unlike poles of magnets______________ 

 

Observe, infer, manipulate 
materials, investigate 

Statements correctly completed. 

Be given a dry cell 1.5 V, a one metre long resistance wire (e.g. constantan), 
three connecting wires, two thumb tacks and a metre rule. In groups, attach 
the wire along the metre rule and secure its ends with the thumb tacks, leaving 
one centimetre at each end for connections. Use the components provided to 
connect the circuit in the diagram below. Use the voltmeter to measure the 
voltage (V) across various lengths in order to obtain at least six readings. Set 

Manipulate materials, measure, 
experiment, interpret data 

Circuit correctly connected. 
Recorded values of voltages in 
table within reasonable limits of 
error from theoretical values. 
Graph has title 
Axes of graph labelled with 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

the length of wire, close the switch, take voltmeter and ammeter readings. 
Tabulate the results. 
 
Individually, plot a graph of voltage against resistance and draw a line of best 
fit through the points. Based on the graph, identify the relationship between 
voltage and current. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

quantities and units. 
Voltage (y-axis)  and resistance (x-
axis) 
Scales more than half length of 
grid. 
Points plotted accurately. 
Points represented using small “x” 
(×) or circled dot (). 
Line of best fit drawn with thin line. 
Large triangle for selecting points 
to calculate gradient. 
Points on best fit line selected. 
Read off coordinates of selected 
points correctly 
 
Relationship between voltage and 
current correctly identified. 

In groups, close wrap a 80 cm length connecting wire around a 8cm (3 inches) 
nail and try to take up small paper clip. Connect the ends of the wire to a 1.5V 
dry cell and try to take up the paper clip again. Record and explain 
observations.   
 

Manipulate materials, measure, 
experiment, infer 

Logical explanation proposed for 
observation. 

In groups, close wrap the 80 cm length connecting wire around a 2.5cm (1 inch) 
PVC pipe and slide the PVC pipe from between the wire so that the wire retains 

Manipulate materials, measure, 
experiment, infer. 

Correct answers to questions 

 

V 

Metre rule 

resistor 

A 
resistance wire 
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Suggested  Teaching and Learning Activities  
Students  will: 
 

Key Skills Assessment 

its helical form. Connect the ends of the wire to a voltmeter in the microvolt 
range or an ammeter in the microampere range. Insert one end of a strong bar 
magnet into the middle of the wire coil and rapidly withdraw it. Note what 
happens to the scale reading on the voltmeter/ammeter. Repeat the exercise 
with the other end of the bar magnet being inserted into the middle of the coil 
and withdrawn. 
State whether the voltmeter/ammeter showed a scale reading when the 
magnet was stationary in between the coil. 
State whether the voltmeter/ammeter showed a scale reading when the 
magnet was withdrawn from between the coil. 
Answer the following questions 

1. What does a scale reading on the voltmeter/ammeter suggest? 
2. What can you conclude from the results of the exercise? 

 

 

 

 

 

Learning Outcomes  

Students who demonstrate understanding can: 

 Locate the poles of a bar magnet 

 use instruments to measure voltage and current accurately 

 Demonstrate the relationship between electric current and magnetic effect. 

 Make an electromagnet 
 Demonstrate some properties of an induced current 

 

 

 

 



46 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

Points to Note Extended Learning 

Emphasize that magnets does not attract all metals  
Constantly remind student to open circuit when they are not in use. 
 

Research on the uses of magnets in everyday activities and state how it affects 
our lives. 
 Research on the effect of the speed at which the magnet is moved relative to 
the coil on the voltage/ current generated. 
Research on the current conducted with different soil types (clay, sand and 
loam) and different conditions (wet soil and dry soil). 
Design a simple device that uses an electromagnet 
 

Resources 
Short pieces of connecting wire, 80 cm length connecting wire, 
resistors, voltmeter, ammeter, switch, cell, short length of one inch 
PVC pipe, strong bar magnet. 
 

Key vocabulary 
Voltmeter, resistor, ammeter, voltage, ohms, 

Links to other subjects 
Mathematics – measurement; relations, functions and graphs  
Technical Vocational Education 
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UNITS OF WORK GRADE 9 TERM: CHEMICAL BONDING, FORMULAE AND EQUATIONS 

 

About the Unit  

In this Unit students will participate in various activities aimed at helping them understand how chemical formulae are written.  They also learn how to 

write chemical equations through the use of innovative activities.   

 

Range of Content  

 writing of chemical formulae 

 balancing chemical equations 

 

 

GUIDANCE FOR THE TEACHER  

 The Law of Conservation of mass/matter states that matter cannot be created of destroy.  

 In the activity relating to the Law of Conservation, avoid using chemical reagents that will react to produce a gas or gases.  This is for two reasons, 

firstly, if students are working with sealed jars the pressure build-up from the gas can cause explosions and secondly, if the gas escapes the students 

final reading could be affected.   
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UNIT TITLE:  Chemical Bonding, Formulae and Equations 

Theme: Energy, Forces and Matter 
 
Attainment Target(s):  

 Understand the existence of materials such as solids, liquids and gases, 

the particulate nature of matter, and simple chemical reactions that 

change one material into another. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Understand and apply the law of conservation of mass. 

 Understand how substances can be classified by their chemical nature 

and how this relates to the way they react. 

Objectives: Students will: 

 Recall the symbols of the first twenty elements  

 Describe chemical formulae in terms of the symbols and 
number of atoms of each element present 

 Write the formulae of simple binary compounds using symbols 
and valencies 

 Construct the formula of ionic compounds from the charges on 
the ions 

 Explain the terms reactants and products 

 Translate word equations for simple chemical reactions into 
symbol equation. 

 State and apply the Law of Mass conservation to writing 
balanced equations  

 Investigate the Law of Conservation of Mass using precipitation 
reactions  

 Construct balanced symbol equations from given information 

 Use precipitation reactions to formulate ionic reactions 

 Construct balanced ionic equations 

 Use appropriate scientific language 

 Make sure they are working safely 
  

Prior Learning  

Check that students can: 

 State the first 20 elements of the Periodic Table 

and their symbols 

 State that compounds are formed from the 

combination of two or more  different atoms  

 Know the difference between atoms and ions 
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 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Formulae and Equations 
 
Duration: 6 hours 

 

 

Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

In groups, select from a set of flash cards with the names of simple ionic 

compounds sodium chloride, calcium fluoride and magnesium oxide. 

Determine the ions (with charges) present in the compounds. Formulate the 

chemical formulae of these compounds by adding the integers (charges) to get 

zero, forming a neutral compound.  Share their answers with the class and 

participate in discussion. Students will use the charges on the ions to assign the 

valency of the element.   

In groups participate in teacher guided instructions on how to write the 

formula of simple binary compounds including the ‘swap’ method (which uses 

Collaborate, think critically, 
communicate  
 
 
 
 
 
 
 
 
Collaborate, think critically, 
communicate 

Correct formula given 
 
 
 
 
 
 
Correct valency given 
 
 
Formulae correctly written with 
subscripts where necessary 
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the valency or combination power).  Swap method should only be used to 

reinforce and not to teach the concept initially. (Teacher  must guide students 

to the  use of subscripts in formulae and that the overall charge on a compound 

is zero) 

In groups, view a chart/handout of common ions and engage in an activity to 

write the formulae of ionic compounds (using one-atom ions). Complete 

worksheet on formation of binary compounds provided by the teacher.    

 In groups, select two cards one from each colour and complete the following 

chart for the compound formed between the two ions selected. (Teacher pre-

organise cards of two different colours, one with positive ions and the other 

with negative ions). 

Positive 

ion 

# of 

electrons 

lost 

Negative 

ion 

# of 
electrons  
gained 

Formula 

of 

compound 

Name of 

compound 

Ca2+ 2 F- 1 CaF2 Calcium 

fluoride 

     

 

In groups, construct models of the substances for which the chemical formulae 

was determined previously and present to the class.  

In groups, given examples of common chemical reactions, students will make 

observations noting the reactants and products. Students will participate in 

teacher-led discussions to formulate word and symbol equations for the 

chosen reactions. 

Combustion Reaction 

 
 
 
 
Collaborate, think critically, 
communicate 
 
 

Collaborate, communicate, think 
critically 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Collaborate, create, 
communicate, think critically 
 
 
Make observations, 
communicate, collaborate, 
think critically 
 
 
 
Make observations, 
collaborate, think critically, 

 
 
 
 
Correct formula on completed 
worksheet 
 
 
Table correctly completed, neatly 
drawn up 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Model correctly represents the 
structure of the compound 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
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View online or teacher demonstration of the reaction of burning magnesium in 

air or a pinhead portion of sodium metal in water and write the word equations 

for the reactions. (Concept of energy loss (heat) from exothermic reactions 

should be mentioned where applicable) 

Participate in brief teacher-led discussion on how to represent chemical 

reactions with equations.  Identify reagents, products and yield arrow in 

sample equations. Write chemical equation for the reaction. 

Oxidation 

View online or burn a piece of carbon over a Bunsen flame and write the word 

and symbol equations for this reaction.  

Decomposition (thermal) 

View online or heat copper or calcium carbonate over a Bunsen flame. Test the 

gas produced. 

Determine the reactants and products and formulate word and symbol 

equations. 

 

Displacement  

View online or add a small quantity of zinc (granulated) to copper sulphate 

solution in a test tube. Shake and observe after a few minutes. Formulate word 

and symbol equations for the reaction. (Any loss of energy as heat should be 

noted and used to highlight exothermic reactions) 

Or 

Add a few 5 cm3 of a soluble salt solution A (e.g. barium chloride) to a test tube 

containing a second soluble salt solution B (e.g. zinc sulphate). Record 

communicate 
 
 
 
 
 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 
 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 
 
 
 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 
 
 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 

 
 
 
 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
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observations. Write word and symbol equations. Activity can also be used to 

introduce writing of ionic equations.  

 Synthesis 

Recall the reaction of iron and sulphur heated to produce iron sulphide 

(Elements Mixtures and Compounds, Grade 8) or demonstrate the reaction 

again. Observe and formulate word and symbol equations. 

 

Concept of endothermic reactions (energy taken in from the surroundings 

resulting in reaction vessel becoming cold) can be introduced by dissolving a 

few grams of potassium nitrate or ammonium chloride in water.  

 

In groups carry out the following activity 

1. Determine the mass of an empty measuring cylinder  

2. Measure 10 cm3 of soluble salt solution A (e.g. lead nitrate) and record 

the mass of the solution.  

3. Measure 10 cm3 of soluble salt solution B (e.g. potassium iodide) in a 

second measuring cylinder and record the mass.  

4. Pour solution A into solution B. Observe and record the new mass. 

5. Calculate the mass of reactants and products. 

6.  Write the equation for the reaction. 

Discuss what information can be had by taking the mass before and after the 

mixing and share ideas with the class. (Teacher leads students to conclude that 

mass before reaction is the same as mass after – Law of conservation of mass).  

 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 
 
 
 
 
 
 
 
 
 
Make observations, 
collaborate, think critically, 
communicate, manipulate 
 
 
 
 
 
 

 
 
 
 
 
 
 

Think critically, communicate, 
collaborate 
 
 

 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
 
 
 
 
 
 
 
Accurate observations noted 
Correct word and symbol equations 
 
 
 
 
 
 
 
 
 
 
 
 
 
Law of Conservation of Mass 
correctly stated 
Balanced equation given 
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Balance the equation for the reaction with teachers’ assistance.  

In groups, collect a set of index cards with information for a given chemical 

reaction and complete the following activity.   

1. Use the set of index cards to replicate the chemical equation onto work 
desk. 

2. Label the reactant side and the product side.  

Create an appropriately labelled table and record the following 
information  

3. Identify the elements on the reactant side. 
4. Count the number of atoms for each element. 
5. Identify the elements on the product side. 
6. Count the number of atoms for each element on the product side. 
7. Are the 2 sides equal?  If not, the equation is not balanced. 
8. Insert the whole numbers (coefficients) before given chemical 

formulae.  They can ONLY be placed in front of the elements.  You 
cannot change the subscripts in any of the formulae. 

9. Choose an element that is not balanced and add numbers before the 
formulae until the number of atoms of the element are equal on both 
sides of the equation. 

10. Continue until you have worked through all the elements. 
11. Once they are balanced, count the final number of Reactants and 

Products. 
12. Write the balanced equation. 
13. Can your equation be simplified? 
14. Exchange their set of index cards with another group and repeat the 

activity 

View video and engage in computer simulation/web quest on writing chemical 
formulae and balancing equations and complete the activities given.  

 
 
 
 
 
Collaborate, communicate, 
think critically 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Collaborate,  communicate, 
think critically 
 

 
 
 
 
 
 
Balanced equations given 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Self-evaluate using computer 
program 
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Learning Outcomes 

Students who demonstrate understanding can: 

 Write the chemical formulae binary compounds using valencies 

 Write word and chemical equations for simple reactions 

 State the Law of Conservation of Mass 

 Balance given chemical equations 

 Work cooperatively in groups 

 

 

 

 

 

Points to Note Extended Learning 

 The focus is on writing the formula binary compounds only. 
Compounds formed from polyatomic ions can be derived once 
formation of binary compounds is fully understood  

 Teachers must use simple chemical equations such as 
reactions of metals with oxygen, acids; simple non-metals such 
as hydrogen and chlorine and oxygen.    

 Preparation of index cards can be very tedious and hence 
students’ assistance maybe secured in preparing cards well 
before time. 

 The concepts of endothermic and exothermic reactions are 
only being introduced for reactions where there is a noted 
change in temperature. 

 Teacher may treat the concept of exothermic and endothermic 
reactions, for all reactions. 

Derive the formula of compounds from polyatomic ions or radicals. 
 
Research the different type of reactions examples, synthesis, decomposition 
and neutralization reactions   
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Resources 
Periodic Table, sets of colour coded cards with anions and cations, 
flashcards with formulae of ionic and covalent compounds,  cards with 
different parts of chemical equations (coefficient, formula of reagents 
and products etc), handouts with rules for writing formula and 
balancing equations, beakers, magnesium ribbon, sodium metal, 
barium chloride, zinc sulphate or other reagents that will  react to form 
precipitates, potassium nitrate, ammonium chloride, iron, sulpur,  
copper carbonate, calcium carbonate, carbon, zinc, copper sulphate,  
 

Key vocabulary 
Symbols, chemical formulae, valency, chemical equations, reactants, products, 
coefficient, ionic equation, Law of conservation of mass, balanced, word 
equation,  
 

Links to other subjects 
Mathematics (Equations), Physics (Conservation of Energy),  
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UNITS OF WORK GRADE 9 TERM 3 UNIT 1: SENSITIVITY AND COORDINATION 

 

About the Unit  

In this unit students will learn about the importance of the body’s ability to respond to external and internal stimuli. They will investigate a range of stimuli 

to identify the specific receptors/sense organs which detect them. They will learn that the brain and spinal cord constitute the central nervous system 

which coordinates all responses to stimuli. They will learn about the main parts of the brain and their basic functions. They will also appreciate that many 

processes in the body are controlled by chemical regulators called hormones and identify the location and specific functions of selected endocrine glands. 

 

Range of Content  

 The nervous and endocrine systems enable us to respond to changes in the external and internal environment. 

 A variety of specific receptor cells detect stimuli in the environment and pass the information to the Central Nervous System (CNS). 

 The CNS receives and sends information via nerve cells/neurones as it coordinates all the body’s responses to stimuli 

 Reflex actions are rapid, automatic responses to stimuli.  

 Hormones are chemical substances secreted by endocrine/ductless glands and are transported in the blood to the parts of the body where they 

work. 

 Hormones regulate the functions of many organs and cells. 

 

Guidance for the Teacher 
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UNIT TITLE:  SENSITIVITY AND COORDINATION 

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Understand the importance of the life processes in plants and animals, 

their interdependence, their interaction with the environment, and 

how lifestyles determine health and well-being. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Understand the role of the key organs and systems in humans and 

animals in sensing and responding to the environment. 

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

Students should be able to:  
 
 Deduce the importance of responding to changes in the 

environment  
 State that each sense organ contains sensory / receptor cells that 

detect a specific type of stimulus. 
 State that the brain and spinal cord comprise the Central Nervous 

System (CNS) which coordinates the body’s responses. 
 Name the main parts of the human brain and state their basic 

functions. 
 Differentiate between voluntary and involuntary /reflex actions. 
 Explain the importance of reflex actions using examples. 

 Describe the endocrine system as consisting of ductless glands that 
respond to internal stimuli by producing hormones. 

 Identify selected endocrine glands, their location, the hormones 
they produce and their importance in maintaining the internal 
environment 

 Compare the nervous system with the endocrine system 
 Use appropriate scientific language to describe features of the 

nervous and endocrine systems 
 

 

Prior Learning  

Check that students can: 

 Recall the definition of hormones. 

 Identify the sense organs of humans and the stimuli to 

which they respond. 
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world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate care and concern for living things and the environment. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate concern for the preservation of natural resources. 

 Demonstrate concern for man’s impact on the environment. 

 Demonstrate sensitivity to others who are different. 

 

Topic:  
 
Duration: 7 hours 
 

 COMMUNICATION AND COLLABORATION - Students use technology 
to communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 
cultural and legal issues and implications surrounding the use of 
technology and practice online safety and ethical behaviour. 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

View a video on the human nervous system.  Participate in teacher led 
discussion to highlight the importance of responding to changes in the 
environment and identify the role the nervous system plays.  

Communicate, collaborate  
 

In groups, review the sense organs and formulate definitions for stimulus, 
receptor, response and effector. Share definitions with the class in a teacher 
led discussion. Construct a table to list each sense organ, the stimulus which it 
detects and its corresponding function. 
 

Collaborate, define operationally, 
think critically, communicate, 
tabulate 
        

Acceptable definitions given 
Accurate information linking sense 
organs to functions 
Acceptable presentation of table 

View diagram / picture / video or examine a model of the human brain then 
label the main parts on a teacher prepared hand out. 
Construct a table to show the parts identified and their functions. 
 

Label diagrams, tabulate Diagram accurately labelled 
 
Acceptable presentation of table 
with accurate information 
 

Participate in a teacher-led discussion then formulate a definition of 
involuntary /reflex actions. In groups, generate and sort a list of actions into 
voluntary and involuntary. As a class, share their ideas from the lists and 
identify the benefits that can be derived from the involuntary/reflex actions 
cited. 
 

Define operationally, collaborate, 

communicate,  infer, classify 

Acceptable definition of reflex 
actions given 
Voluntary and involuntary actions 
correctly identified. 
Acceptable benefits of reflex actions 
identified. 
 

Work in pairs to demonstrate some reflex actions identified in the previous 
activity (e.g. blinking, knee jerk, pupil reflex etc.) then in a teacher led 
discussion, identify the common features involved in the reflex actions and the 
role each plays.  
 

Think critically, collaborate, 
manipulate, communicate 

 Acceptable identification of 
common features involved in the 
selected reflex actions.  

Work in groups to compare their reaction times. Hold ruler with fore finger and 
thumb. On a signal given by group leader, release ruler and try to grasp it with 
fingers before it hits the surface. Record the time taken to catch the ruler. 
Perform the activity two more times. Tabulate the results and calculate the 
average reaction time. Repeat the activity to determine the average reaction 
time for each member of the group.  
Plot a suitable graph (reaction time/ students) using the group results.  Share 

Think critically, collaborate, 
manipulate, communicate, 
Tabulate, construct graph, 
analyse and interpret data, draw 
conclusions 

 
 

Accurate presentation of data in 
table and graph 
Acceptable comparisons of response 
times 
 
Acceptable interpretation of the 
variation in reaction times 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

data with the class and compare reaction times of the students and discuss 
reasons for any differences. 
Use interactive online reaction time monitor and compare values. 
 https://faculty.washington.edu/chudler/java/redgreen.html  
 

 
  
 
 

View video/power point presentation/poster or chart of the human endocrine 
system showing selected glands (pituitary, thyroid, adrenal, pancreas, ovaries, 
and testes) and in teacher led discussion identify the glands, their location, the 
hormones that they produce and their effects on the body. Record the 
information in a suitable table. Annotate a blank diagram prepared by the 
teacher.  
In groups, compare the nervous and endocrine systems and share findings with 
the class. Summarise the information presented. 
  

Collaborate, communicate, 
tabulate, annotate 

Acceptable presentation of table 
with accurate information 
Accurate annotation of diagram 
Accurate information presented in 
summary. 
 

 

 

 

Learning Outcomes 

Students who demonstrate understanding can: 

 Explain the role of sense organs in providing information on the external environment. 

 Describe the central nervous system as comprising the brain and spinal cord. 

 Identify the main parts of the brain and state their functions. 

 Distinguish between voluntary and involuntary/reflex actions. 

 Explain the importance of reflex actions using examples.  
 Describe the endocrine system as consisting of ductless glands that respond to internal stimuli by producing hormones. 
 Identify selected endocrine glands, their location, secretions and roles. 

 Use appropriate scientific language to describe features of the nervous and endocrine systems 

 

 

 

https://faculty.washington.edu/chudler/java/redgreen.html
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Points to Note Extended Learning 

Components of reflex action to include – parts that detect stimuli and 
parts that carry out responses. Details of components of reflex arc not 
required. 
Parts of the brain to include (cerebrum, cerebellum, medulla 
oblongata, pituitary gland) 
Endocrine glands to include (pituitary, pancreas, ovaries, testes, 
thyroid, and adrenal), 
 

Research and report on the effects of the malfunction of selected endocrine 
glands (e.g. thyroids, pancreas), the diseases which may develop and the 
methods of treatment available. 
 
Research the work of Pavlov and his dogs in the context of the reflex action. 
 
 

Resources 
Charts, posters, videos, power point presentations on the nervous and 
endocrine systems;  hand-outs and worksheets;  stop watch, rulers 
 
 

Key vocabulary  
Hormones, receptor, stimulus, spinal cord, brain, medulla oblongata, cerebrum, 
cerebellum, sense organ, pancreas, insulin, thyroid, pituitary, adrenal, 
adrenaline, thyroxin(e), voluntary , involuntary , reflex action , reflex arc, 
response, nerves, nervous system, central nervous system, endocrine, ductless 
gland. 
 

Links to other subjects 
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UNITS OF WORK GRADE 9 TERM 3 UNIT 2: ACIDS AND ALKALIS 

 

About the Unit  

In this unit students will engage in activities to classify substances in their environment as acids and alkalis based on their reactions. 

 

Range of Content  

 Classifying acids and alkalis  

 Using the pH scale and acid-base indicators 

 Investigating reactions of acids and alkalis 

 

Guidance for the Teacher 

 Proper laboratory safety procedures should be stressed at all times. 

 The tasting of all chemicals is prohibited, especially some household chemicals which can be corrosive. 

 The unit should be used to reinforce concepts of writing and balancing equations for all reactions of acids and bases that are demonstrated. 
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UNIT TITLE: Nature of Substances 

Theme: Energy, Forces and Matter 
 
Attainment Target(s):  

 Understand the existence of materials such as solids, liquids and gases, 

the particulate nature of matter, and simple chemical reactions that 

change one material into another. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Benchmarks:  

 Be aware of the types of currents and understand the effects of 

resistance and voltage on current flow. 

 Recognise the connection between electricity and magnetism. 

 Be familiar with the nature of electricity and understand the different 

types of electrical circuits.  

 Understand and apply the law of conservation of mass. 

Objectives: Students will: 

 State that compounds can be classified as acids and alkalis  

 Identify common acids, alkalis and salts 

 Interpret the pH scale  

 Use pH paper and universal indicator solutions to determine pH 
of different substances 

 Show that acid-base indicators change colour in acids and 
alkalis.   

 Analyze and synthesize information from multiple sources 

 Synthesize homemade indicators using materials found in the 
kitchen and garden  

 Investigate household chemicals using acid-base indicators   

 Create individual pH scale from household substances`     

 Investigate selected reactions of acids and alkalis 

 Create a safety booklet dealing with the handling of acids and 
alkali.   

 Base conclusions and suggestions on evidence 

 Show interest in the outcomes of experiments and 
investigations 

  

Prior Learning  

Check that students can: 

Classify materials based on identified properties 
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 Understand how substances can be classified by their chemical nature 

and how this relates to the way they react. 

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Acids and Alkalis   
 
Duration: 10 hours 

 
ICT  Attainment Targets:   
 COMMUNICATION AND COLLABORATION - Students use technology to 

communicate ideas and information, and work collaboratively to 
support individual needs and contribute to the learning of others.  

 RESEARCH, CRITICAL THINKING AND DECISION MAKING- Students use 
digital tools to design and develop creative products to demonstrate 
their learning and understanding of basic technology operations.  

 DESIGNING AND PRODUCING – Students use appropriate digital tools 
and resources to plan and conduct research, aid critical thinking, 
manage projects, solve problems and make informed decisions. 

 DIGITAL CITIZENSHIP - Students recognise the human, ethical, social, 
cultural and legal issues and implications surrounding the use of 
technology and practice online safety and ethical behaviour. 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

 In groups, use KWL chart to say what they know and what they want to 
know about acids and alkalis. Participate in teacher led discussion and 
complete the KWL chart. (Teacher must clarify any misconceptions 
about acids e.g. all acids are dangerous substances that must be 
avoided). Discuss the physical properties of acids and alkalis (e.g. acids 
have sour taste, alkalis have soapy feel etc.). (Teacher could take the 
opportunity to define alkalis as soluble bases). Produce a presentation 
or class wiki/poster on the physical properties of acids and alkalis. 
 

 In groups, bring labels and samples of substances from the home that 
they think are acids and alkalis. Sort the samples as acids and alkalis 
based on the physical properties and the information presented on the 
labels. Report on their findings (using simple scientific language, 
drawings, labelled diagrams, bar charts or tables). Discuss the need for 
a more scientific method of determining acidity and alkalinity such as 
the pH scale and acid-base indicators. Students are guided to interpret 
the pH scale and use it to determine the pH of the household 
substances. Say what they think the function of an acid-base indicator 
is. Tabulate the results and make comparisons with initial classification 
made to draw simple conclusions.    
 

 In groups, use universal indicator (pH paper and solution) to determine 
the pH of different household substances. Construct individual pH 
scales based on the pH of the household chemicals measured (write 
the name of the chemicals instead of the numbers on the scale). 
Represent findings on an enlarged diagram of the pH scale posted on 
whiteboard or any suitable display surface. 
 

 In groups, perform a lab activity to determine the colour changes of 
litmus paper and methyl orange in different acid and alkali solutions 
and record their observations in a variety of ways (teacher provide 
instructions)  Add their results to class data table for display.  

Communicate, think critically, 
collaborate, create  
 
 
 
 
 
 
 
Make observations,  
communicate, think critically, 
collaborate, classify 
 
 
 
 
 
 
 
 
 
Collaborate, think critically, 
create, manipulate, 
communicate, make 
observations 
 
 
 
Collaborate, think critically, 
manipulate, make 
observations, communicate 
 

Correctly complete chart 
Creative presentation with 
accurate information 

 
 
 
 
 
 
Correct information reported 
 
 
Correct pH readings tabulated 
 
Tables with classification and pH 
readings compared 
Correct conclusions given  
 
 
 
 
 
 pH scale displayed and labelled 
appropriately 
 
 
 
 
Accurate observations made 
 
 
 



66 
 

Version 4: June 2016; NSC Integrated Science: Grade 9; Terms 1-3 

Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

 

 In groups, conduct research on homemade acid-base indicators. Plan 
and design a method of preparing an acid-base indicator from 
materials of their choice. Carry out procedures outlined for the 
preparation of the indicator. Use it on common household substances 
to sort them as acids and alkalis based on the colour changes observed. 
Use their results to suggest improvements and predictions for setting 
up further tests.  
 

 In groups, investigate the properties of acids using simple test tube 
reactions of acids and metals (e.g. magnesium), alkalis (e.g. sodium 
hydroxide), bases (e.g. copper II oxide) and carbonates (e.g. calcium 
carbonate) and litmus. Test the gases hydrogen and carbon dioxide 
produced.  Use the term neutralization to describe simple acid/base 
reactions. (Link – show that neutralization reactions are exothermic in 
nature). Write word and symbol equations for all reactions. 
  

 In groups, conduct research on the application of neutralization 
reactions to everyday life (e.g. indigestion tablets, treatment of bee 
and wasp stings). Perform laboratory investigations of common 
neutralization reactions in the home (e.g. reacting baking powder and 
lemon juice). Report findings (using simple scientific language, 
drawings, labelled diagrams, bar charts or tables).   
  
 

 In groups, investigate the properties of alkalis using test tube reactions 
of alkalis with acids, ammonium salts (e.g. ammonium chloride), and 
litmus. Test the ammonia gas produced with damp red litmus. Students 
guided to identify ammonia as the only alkaline gas. Write word and 
symbol equations for all reactions. 
 

 In groups, view video and engage in computer simulation and web 

quest on acids and alkalis and their everyday uses. Complete the 

 
Manipulate, collaborate, 
think critically, create, plan 
and design, communicate, 
make observations 
 
 
 
 
 
Collaborate, manipulate, 
think critically, communicate, 
make observations 
 
 
 
 
Collaborate, communicate, 
investigate, manipulate, think 
critically, make observations 
 
 
 
 
 
Collaborate, manipulate, 
make observations, 
communicate, think critically,  
 
 
 
Collaborate, think critically, 
communicate,  
 

 
Correctly group substances based on 
pH scale 
Method follows scientific method, 
hypothesis clearly stated and 
testable.  Consideration for safety 
included.  
Acid-base indicator functional 
 
 
Accurate observations 
Balanced equations  
 
 
 
 
 
Neutralization reactions correctly 
identified. 
Accurate observations recorded 
Report contains correct information 
 
 
 
 
Accurate observations 
Balanced equations 
 
 
 
 
Correct information given 
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Suggested  Teaching and Learning Activities  
Students will: 

Key Skills Assessment 

activities assigned.  

 

 In groups, conduct online/offline research and develop a safety booklet 
(electronic/non-electronic) on the correct ways of handling acids and 
alkalis. 

 
 
 
Research, collaborate, create, 
think critically, communicate 

 
 
 
Creative presentations 
Information contained in booklet/CD 
ROM is accurate.  Correct symbols 
used to support information.  

 

 

 

Learning Outcomes 

Students who demonstrate understanding can: 

 Classify substances as acids and alkalis 

 Cite evidence to determine acidity or alkalinity of a substance 

 Research for specific pieces of information 

 Create homemade acid-base indicators 

 Conduct investigations on acids and alkalis 

 Work cooperatively in groups 

 Navigate and manipulate digital content on websites and storage devices 

 Use word processing and presentation software to collaborate and communicate information 

 Collaborate and communicate by posting  ideas/comments to, and responding to peers’ posts in class wiki and blogs 

 

 

Points to Note Extended Learning 

1. Teacher should warn students against tasting anything in the 
process  

2. Teacher can make this a competition in which the winning chart 
can be selected for display   

3. Navigate digital content on websites and storage devices, e.g., CDs, 
DVDs, etc (Examples of digital content, games, quizzes, simulation 
exercises, story, encyclopedias, etc) 

Research how soil pH affects its ability to support plant growth and the use of 
substances (e.g. Lime) to counteract soil acidity 
 
Plan and design an experiment to determine the pH of a sample of soil collected 
from either school or home garden. 
 
Research different types of acids 
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4. Demonstrate safe, respectful, responsible and clear online 
communication when using class wiki and blog sites. 

5. Participate in  online discussions using resources designed for 
student collaboration and knowledge building 

 

Resources 
Solutions of acids and alkalis, pH paper, red and blue litmus paper, 
universal indicator, magnesium, copper oxide, sodium hydroxide, 
ammonium chloride, aqueous ammonia, various household chemicals 
to include salts such as milk, NaCl, Na2CO3 , ammonia (cleaning 
solutions), bleach, vinegar, citrus fruits (juices) etc.  
Computer, Speakers, Internet, Multimedia projector, video CDs/DVDs,  
Class wiki site, Class blog site(s) 
 

Key vocabulary 
Acid, alkali, indicator, pH, neutralization, carbon dioxide, hydrogen, ammonia, 
pH scale, base  

Links to other subjects 
Grade 7 Science – Matter, Elements, Mixtures & Compounds, Grade 9 – Formulae & Equations 
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UNITS OF WORK GRADE 9 TERM 3 UNIT 3: HUMAN SEXUAL REPRODUCTION AND BIRTH CONTROL 

About the Unit  

In this Unit students will learn about the changes that occur during pregnancy as the human zygote develops into an embryo, then a foetus until it is born. 

During pregnancy the developing baby is supported by the placenta – all its oxygen and nutrient needs and all wastes are exchanged there. Students will 

appreciate that disease microorganisms and some drugs can also pass across the placenta and cause harm to the baby. It is therefore very important that 

the mother gets prenatal care and avoids practices such as smoking and drinking alcohol, which can harm the baby. They will learn about the importance of 

planning the family and explore the variety of methods of birth control used to prevent pregnancy. Students will debate issues related to teenage 

pregnancy. 

 

Range and Content  

The key concepts, skills and knowledge students will learn in this unit are: 

 The human zygote undergoes repeated cell divisions to produce an embryo. 

 The embryo becomes implanted in the wall of the uterus and develops into a foetus/baby during the period of gestation. 

 The placenta is the point of contact between mother and foetus. 

 Nutrients, oxygen and wastes are exchanged across the placenta. 

  Disease organisms and drugs can pass across the placenta. 

 Maternal habits such as smoking, drinking alcohol, use of drugs and inadequate diets can have significant negative effects on the developing 

embryo/foetus. 

 Prenatal care is vital for the health of mother and baby. 

 Birth control methods prevent pregnancy in a variety of ways. 

 

GUIDANCE FOR THE TEACHER  

Preview all videos to ensure they are appropriate in addressing the learning objectives. 

Be aware of students’ religious and cultural backgrounds, and also their attitudes to sexual development and conception. 
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UNIT TITLE: Embryo Development and Birth Control  

Theme: Science Exploration, Application and Design Practice 
 
Attainment Target(s):  

 Understand the importance of the life processes in plants and animals, 

their interdependence, their interaction with the environment, and 

how lifestyles determine health and well-being. 

 Apply scientific knowledge and processes to the solution of real world 

problems. 

 Use mathematics as a tool for problem-solving, and as a means of 

expressing and/or modelling scientific theories. 

 Appreciate the influence and limitations of science with consideration 

for ethical issues. 

 Demonstrate a positive attitude towards the use of scientific language. 

 Demonstrate positive interpersonal skills in order to foster good 

working relationships. 

 

Objectives: 
Students will: 

 State that the fertilised egg  (zygote) undergoes repeated cell 
divisions to produce an embryo which becomes implanted in 
the uterus 

 Identify   key structures in a pregnant uterus (placenta, 
amniotic sac, amniotic fluid, umbilical cord and uterine wall) 
and state their basic functions in the growth and development 
of the human embryo/foetus.  

 Describe how the embryo obtains nutrients and oxygen and 
eliminates waste.  

 Describe the effects of negative maternal behaviour during 
pregnancy on the development of the embryo/foetus. 

 Explain the importance of prenatal care during pregnancy.  

 Critique methods of birth control. 

 Assess the importance of family planning  

 Evaluate problems associated with teenage pregnancy 

 Show respect for each other’s views 

Prior Learning  

Check that students can: 

 Identify the structure and basic function of the human 

reproductive system 

 Define puberty and adolescence 

 Explain the stages of the menstrual cycle 

 Define ovulation and fertilization 

 Recall that fertilisation involves the fusion of the nuclei of 

sperm and egg/ovum  
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Benchmarks:  

 Understand the role of the key organs and systems in humans and 

animals in sensing and responding to the environment. 

 Understand embryo development and birth, appreciate the importance 

of maintaining a healthy lifestyle during pregnancy, and be aware of 

birth control methods. 

 Apply the principles of measurement in the solution of everyday 

problems. 

 Use scientific knowledge to select appropriate experimental methods. 

 Construct explanations, design and evaluate solutions to complex real-

world problems, based on scientific knowledge. 

 Appreciate the importance of scientific methods.  

 Demonstrate objectivity by seeking data and information to validate 

observations and explanations. 

 Demonstrate concern for safety of self and others. 

 Demonstrate curiosity, objectivity and perseverance in their approach 

to scientific activities. 

 Demonstrate sensitivity to others who are different. 

 

Topic: Embryo development and birth control 
 
Duration: 7 Hours 
 
ICT Attainment Targets 
 COMMUNICATION AND COLLABORATION – Use technology to 

communicate ideas and information, and work collaboratively to 
support individual needs and contribution to the learning of others. 

 DESIGNING AND PRODUCING – Use digital tools to design and produce 
creative multimedia products to demonstrate their learning and 
understanding of basic technology operations.  

 RESEARCH, CRITICAL THINKING, PROBLEM SOLVING AND DECISION 
MAKING - Use appropriate digital tools and resources to plan and 
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conduct research, aid critical thinking, manage projects, solve problems 
and make informed decisions. 

 DIGITAL CITIZENSHIP - Recognise the human, ethical, social, cultural 
and legal issues and implications surrounding the use of technology 
and practice online safety and ethical behaviour. 

 

 

 

Suggested  Teaching and Learning Activities  
Students will: 
  

Key Skills 
 

Assessment 
 

View chart/ model/ video (online or offline) showing the development of the 
human embryo in the uterus. 
 
Annotate a given diagram of the longitudinal section of the pregnant uterus.  
 

 
 
 
Annotate   
 

 
 
 
Correct annotation of diagram 

Sequence prepared statements about the human life cycle (e.g. on cell 

specialisation, fertilisation, embryo development, birth etc.).   

In groups, create an album or a booklet to show the stages of growth of the 

foetus using pictures collected from the internet/posters/magazines. Display 

albums/booklets in the science corner. 

 Use suitable software (e.g., presentation or moviemaking) to create digital 

version of the album.  

Summarise  
 
 
Design , construct, collaborate 
 
 
 
Navigate digital content 
Use search engines safely 
 

Acceptable sequence of stages of life 
cycle 
 
Pictures accurately sequenced   
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In groups, research (online/offline) the effects of negative maternal behaviours 
(e.g., diet, drugs, alcohol and smoking) on the developing embryo/foetus.  
Discuss information and prepare related questions that could be used during a 
panel discussion/press conference. 
 
OR 
 
In groups, design and make a poster or movie/digital story to persuade 
pregnant mothers to give up negative behaviours during pregnancy. Display 
posters on the classroom wall or present movie to class or post movie on class 
page.  

 
Research, collaborate, critique, 
think critically, communicate 
 
 
 
 
 
Create, collaborate, 
communicate, think critically,  
Create and format document and 
multimedia presentation 

 
Questions adequately address the 
negative maternal behaviours 
 

 

 
Poster/movie/digital story 

adequately address the negative 

maternal behaviours. Accurate 

content, logical arguments, images 

convey message 

role play  two pregnant women visiting a prenatal clinic, one who is taking  
good advice on prenatal care  and the other  who is disregarding it.  

Think critically,  
critique, create, communicate  

Role-play accurately depicts good 

prenatal care 

Participate in a discussion led by a nurse/ doctor/teacher on the importance of 
family planning, the effects of teenage pregnancy and the different   methods 
of birth control/contraception. 
 
In groups, collect samples of different contraceptives and create a display 
chart.  
 
 
 
Debate on the moot “Be it resolved that condoms should be distributed in 
secondary schools.”  
 

Communicate , collaborate 
 
 

 
Create, communicate, collaborate  
 
 
 
 
Critique, analyse, develop logical 
arguments, think critically, 
communicate, collaborate 
 

 
 
 
 
Poster captures the variety, nature 
and importance of contraception; is 
attractively presented and reflects 
creativity 
 
Arguments reflect understanding of 
teenage sexuality and the effects of 
teenage pregnancy. 
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Learning outcomes 

Students who demonstrate understanding can: 

 Explain that the fertilised egg (zygote) develops into an embryo which becomes implanted in the uterus. 

 Describe the basic structure and function of a pregnant uterus. 

 Describe the exchange of substances across the placenta. 

 Explain the effects of negative maternal behaviours on the developing embryo/foetus. 

 Value the importance of prenatal care.  

 Evaluate methods of birth control in preventing pregnancy. 

 Appreciate the problems associated with teenage pregnancy. 

 Use digital story/movie to communicate information. 
 

 

 

Points to Note 
 

Extended Learning 

Maternal behaviours to include diet, drugs, alcohol and smoking, 
responsible sexual habits.  
Prenatal care to include maternal nutrition, exercise and 
immunisation. 
 
Remind students of the following when using technology: 

 Recognise and acknowledge the owners or creators of digital 
materials and encourage their peers to do so. 

 Follow guidelines to promote healthy use of ICT tools 
 

 

 

 
 
 

Collect and sequence ultra-sound pictures showing the stages of the developing 
foetus.  
 
Visit the National Family Planning Agency or online, collect data from the 
different parishes in Jamaica and plot graphs to illustrate the incidence of 
teenage pregnancy.   
  
Research in vitro fertilization (test-tube babies), fertility drugs and surrogate 
motherhood. 
 
Explain how identical, non-identical and Siamese twins occur. 
 
Research the rate of ‘infant mortality’ (death of new-born babies) in Jamaica. 
 
Find out how different animals e.g., developing bird or reptile, meet their needs 
inside the egg. 
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Resources  
Charts, models, videos and movies of various aspects of human 
reproduction and family planning,  resource personnel , samples of 
birth control methods, cartridge paper, markers, tape, glue 
Computers, Internet, multimedia projector, speakers 
 

Key vocabulary 
 zygote, cell division, embryo, foetus, uterus, placenta, amniotic fluid, amniotic 
sac, umbilical cord, conception, implantation,  gestation, labour, delivery, birth, 
family planning, contraceptives, pre-natal care 

Links to other subjects 
Social studies, Religious Education, HFLE 
 
 

 

 

 

 

 


