CARIBBEAN

EXAMINATIONS
COUNCIL

Caribbean Secondary
Education Certificate®

SYLLABUS
INTEGRATED SCIENCE

CXC 23/G/SYLL 23

Effective for examinations from May-June 2025

o e



Correspondence related to the syllabus should be addressed to:

The Pro-Registrar

Caribbean Examinations Council
Caenwood Centre

37 Arnold Road, Kingston 5, Jamaica

Telephone Number: + 1 (876) 630-5200
Facsimile Number: + 1 (876) 967-4972
E-mail Address: cxcwzo@cxc.org
Website: www.cxc.org

Copyright ©2025 by Caribbean Examinations Council
Prince Road, Pine Plantation Road, St Michael BB11091

A CD

CXC 23/G/SYLL 23

WWW.CXC.org


http://www.cxc.org/

RATIONALE ... e sb e 1

ALV IS e e e e s ra e s era s 1
SUGGESTED TIMETABLE ALLOCATION .....ctiiiiiiiiitiniitc ettt s 2
ORGANISATION OF THE SYLLABUS ..ooiiiiiiiiiiiii i 2
APPROACHES TO TEACHING THE SYLLABUS .......coiiiiiiiiiiiiiii s 2
QUALIFICATION OVERVIEW .....coiiiiiiiiiiiiiiiiiiiie ittt sttt ras e s snae e 3
CERTIFICATION ..ttt ittt ettt ettt a e e s s b e e e s b e e e s s b e e e s sasbeeessaraeas 4
DEFINITION OF PROFILES DIMENSIONS ..ottt 4
THE PRACTICAL APPROACH........cciiiiiiiiiiiiiic ittt saa s 6
FORMAT OF THE EXAMINATIONS ...coiiiiiiiiiiiiiiic ittt 10
ASSESSMENT GRID ...ttt ettt st e e st e e s sbe e e e s sba e e e s sraeeessreeeessares 11
REGULATIONS FOR PRIVATE CANDIDATES ....coiiiiiiiiiiiie ettt ettt nae e 12
REGULATIONS FOR RESIT CANDIDATES ....cutiiiiiiiiiiiitiic ittt 12
GUIDELINES FOR MODULAR CANDIDATES........coovviiiiiiiiiiiiiiiiiiicc ittt 12
MODULE 1: ORGANISMS AND LIFE PROCESSES.......ciiiiiiiiiiictec ettt 13
TOPIC 1: UNITS OF LIFE ....coooiiiiiiiiiie ettt ettt st s 13
TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS .....ooviiiiiiiiieiitec e 15
TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS........cccvovvviiiiiiiiiiiiiiiciiiicc, 18
TOPIC 4: TRANSPORT SYSTEMS......oooviviiiiiiiiiiiiiiiiiiiiiicciitc it 22
TOPIC 5: EXCRETION ......oeeiiiiiiiiiiieee ettt ettt ettt e s 23
TOPIC 6: SENSE ORGANS AND COORDINATION.......ccovvomiiiiiiiiiieiiieeeeeee et 25
TOPIC 7: HEALTH ...oooiiiiiiiiiiiiiiiiiiiic ittt s aba s s 29
MODULE 2: ENERGY ..ccooviiiiiiiiiiiiiiiiiiiiiiic ittt aas s s abn s arn s 38
TOPIC 1: CONSERVATION OF ENERGY ...oeeiiiiiiiiieiite ettt 38
TOPIC 2: ENERGY IN LIFE PROCESSES.......coooiieiiieieeietee ettt 41
TOPIC 3: FOSSIL FUELS AND ALTERNATIVE SOURCES OF ENERGY ....ccovouvvvieiiiiiiieeeeeen, 44
TOPIC 4: ELECTRICITY AND LIGHTING .....cccovviiiiiiiiiiiiiiiiiiiiiciitc s 46
TOPIC5: TEMPERATURE CONTROL AND VENTILATION .......ccceevvviiiiiininiiiiiiiiiciiiiccninee, 51
MODULE 3: QUR PLANET ...ttt ettt ettt et e s s e s s e s e emnee e s e nneees 57
TOPIC 1: THE UNIVERSE AND OUR SOLAR SYSTEM .....ueiiiiiiiiieeeiee e 57
TOPIC 2: THE TERRESTRIAL ENVIRONMENT ....ccovviuiiiiiiiiiiiiiiiiiiiiicinecc e 59
TOPIC 3: WATER AND THE AQUATIC ENVIRONMENT .......ccoovvviiiiiiiiiiiiiiiiiiiicciicc e, 61
TOPIC 4: FORCES ..ottt s aba e s ara s 64

A CD

CXC 23/G/SYLL 23 WWW.CXC.0rg



http://www.cxc.org/

TOPIC5: METALS AND NON-METALS ......covvviiiiiiiiiiiiiiiitii s 68

TOPIC 6: HOUSEHOLD CHEMICALS .......uvviiiiiiiiiiiiiiiiitec ettt 70

TOPIC 7: POLLUTANTS AND ENVIRONMENT ....coiiiiiiiiiiiiiiiiiii i, 75
GUIDELINES FOR SCHOOL-BASED ASSESSMENT ......ooiiiiiiiiiiiiiiiiiii it 83
RECORD-KEEPING....ciiiitiiiiitiii ittt ettt s e s ssb e s sbe e e s s aree s 107
RESOURCES ...ttt ettt a e e s s e e e s b e e e s sbb e e e s enbe e e s s araees 109
GLOSSARY OF EXAMINATION TERMS ....oeiiiiiiiiiiiiiiiiiii i 110
APPENDIX Tttt e s e e s e e e e e e s eranee 115
APPENDIX T ittt e s s e e e s a et e e e e s eranee 117
APPENDIX T ceciiiiiiiiiiiiie ettt sttt st a e s s ba s e e s ba e e s sba e e e sirae e e e 118
APPENDIX IV ottt sttt a e s ra e 121
APPENDIX Vet e e st e e e e s r et e e e e s s e eranee 122

A CD

CXC 23/G/SYLL 23 WWW.CXC.0rg



http://www.cxc.org/

NOTE TO TEACHERS AND LEARNERS

Please note that the syllabus was revised and amendments are indicated by italics.

Issued 1983

Revised in 1993, 2000, 2009, 2015, 2021, 2023

Amended 2025

Please check the website www.cxc.org for updates on CXC®’s syllabuses.

For access to short courses, training opportunities and teacher orientation webinars and workshops
go to the CXC® Professional Learning Institute (CPLI) at https://pli.cxc.orq/

PLEASE NOTE

i This icon is used throughout the syllabus to represent key features which teachers and
learners may find useful.
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NICG[EICERTE L I Syllabus

¢ RATIONALE

The study of science provides the knowledge and skills which are intended to improve the quality of
living. An understanding of science is central to young citizens’ preparedness for life in modern society.
It empowers individuals to engage in public discussions on issues related to science and technology;
and to be critical consumers of scientific information related to everyday life. Integrated Science brings
together the everyday context in which science operates. It encompasses biology, chemistry, physics,
earth science, environmental science, and technology.

The CSEC® Integrated Science Syllabus is based on three themes, Organisms and Life Processes,
Energy, and Our Planet which adequately reflect the common areas of human activity and experience.
These themes form the unifying points of the syllabus which should therefore be seen as a coherent
unit. The syllabus is redesigned with greater emphasis on the integration and application of scientific
concepts and principles. Integrated Science by the very nature of the subject facilitates the inquiry-
based approach and should be used to develop long-term transferable skills of ethical conduct,
creativity, collaboration, problem-solving, critical thinking, innovation and communication.
This syllabus also encourages the use of modern technology and learner-centred teaching, learning
and assessment strategies to inculcate these skills that are useful in everyday life, while at the same
time catering to multiple intelligences, different learning styles and needs. Its flexible approach
ensures that the diverse learning population can achieve their full potential. Additionally, the CSEC®
Integrated Science Syllabus also prepares students to make relevant career choices in the pure and
applied sciences and provides a foundation to build on as they pursue further studies.

This syllabus will contribute to the development of the Ideal Caribbean Person, as articulated by the
CARICOM Heads of Government, that is, someone who: has a positive work ethic; demonstrates
respect for human life and awareness of the importance of living in harmony with the environment;
improves, maintains and promotes physical, mental, and social well-being and contributes to the
health and welfare of the community, country and region; demonstrates multiple literacies,
independent and critical thinking; and questions the practices of past and present and brings this to
bear on the innovative application of science and technology to problem solving. In keeping with the
UNESCO Pillars of Learning, this course of study will also contribute to a person who will learn how to
know, learn how to do, learn to live together, learn to be, and learn to transform themselves and
society.

¢ AIMS

This syllabus aims to:

1. develop scientifically literate students who should be able to engage in discussions on issues
related to this field;

2. develop an understanding of living organisms and how they function;

3. Increase students’ awareness about the factors that contribute to food production;
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4, develop scientific knowledge, principles and practical applications for use in everyday life
situations;

5. increase students’ awareness of the importance of living in harmony with the environment
including the importance and benefits of the use of sustainable energy (renewable energy,
energy efficiency and energy conservation) in the preservation of the natural environment;

6. empower students to use scientific inquiry;
7. develop students’ critical thinking, problem-solving and collaborative skills;
8. develop competencies that will enable students to make appropriate and ethical decisions

regarding health, safety and other everyday life problems; and,

9. enable students to understand the importance of integrating information, communication and
technological tools and skills in solving problems.

SUGGESTED TIMETABLE ALLOCATION

It is recommended that a minimum of 40 hours per term or a minimum of five 40-minute periods per
week over two academic years be allocated to the study of the Integrated Science Syllabus. This
should include at least one double period each week. A minimum of two periods per week should be
devoted to practical activities.

CLASS SIZE

It is recommended that practical classes accommodate a maximum of twenty-five students.

ORGANISATION OF THE SYLLABUS

The syllabus is arranged in three MODULES. Each module covers a distinct set of topics that are clearly
defined by General Objectives, Specific Objectives, corresponding explanatory notes, Suggested
Practical Activities and Suggested Teaching and Learning Activities. The Specific Objectives are
indicative of the content on which the assessment will be based and should not be treated in isolation
as they are related to the general objectives and syllabus aims.

MODULE 1 - ORGANISMS AND LIFE PROCESSES
MODULE 2 - ENERGY
MODULE 3 - OUR PLANET

APPROACHES TO TEACHING THE SYLLABUS

The organisation of each module in the syllabus is designed to facilitate inquiry-based learning and to
ensure that connections among concepts are established. This modularised syllabus follows the
complementary model design which allows modules to be taken in any order because of the horizontal
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relationships between content, making the outcome of one independent of another. Teachers are
encouraged to introduce concepts familiar to the students and ensure that their lessons stimulate the
use of all the senses and incorporate the use of technology where possible during the teaching and
learning process. This will help students view science as a dynamic and exciting investigative process.

The general and specific objectives indicate the scope of the content including practical work that
should be covered. However, unfamiliar situations may be presented as stimulus material in
examination questions.

This syllabus caters to varying teaching and learning styles, with specific attention being drawn to the
interrelatedness of concepts. Whenever possible, a practical approach should be employed, with
special attention to the identification of variables and to the use of controls in investigations. The need
for repeated investigation and observations to arrive at meaningful conclusions should be
emphasised.

Greater emphasis should be placed on the integration and application of scientific concepts and
principles and less on the factual materials which encourage memorisation and short-term recall.
Every opportunity should be made to relate the study of scientific principles to the environment and
integrate concepts using the reference links in the syllabus. These are included throughout the
document to highlight and reinforce related content.

The role of the teacher is to facilitate students’ learning of accurate and unbiased information that
will contribute to a more scientifically literate society that is capable of making educated and ethical
decisions regarding the world we live in.

QUALIFICATION OVERVIEW

Credentialing is defined as the issuing of formal certification for successful achievement of a defined set
of outcomes targeting specific knowledge, skills, and competencies. It includes the granting of an award
or digital unit of measurement for learning. CXC® offers three categories of credentials across all levels
of qualifications:

1. A micro-credential is awarded after successful completion of a module. The Caribbean Targeted
Education Certificate® (CTEC®) is a stackable micro-credential that allows individuals to achieve
an intermediate or macro qualification.

2. An intermediate credential is awarded after successful completion of a set of defined modules
that together, make up a CSEC® subject.

3. A macro-credential is awarded after successful completion of a combination of intermediate
(subjects) and micro-credentials (modules) that culminate in the award of credits for a certificate,
diploma or associate degree.

A total of three micro-credentials may be obtained from pursuing the discrete modules captured in CSEC®
Integrated Science. Candidates who pursue the requirements of individual modules of the syllabus may
qualify for micro-credentials while those who pursue all the modules in one sitting (the regular
examination) may qualify for micro-credentials (if they earn Grades A-C) and the intermediate credential.
The modules in this syllabus may be pursued in any order.
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Module Duration Credit Weighting

Module 1: Organisms And Life Processes 45 hours 1
Module 2: Energy 45 hours 1
Module 3: Our Planet 45 hours 1

*The SBA is a requirement for the completion of the first micro-credential undertaken.

CERTIFICATION

The syllabus is offered for General Proficiency certification. A candidate’s performance will be
indicated on the certificate by an overall numerical grade on a six-point scale for the intermediate
qualification as well as a letter grade for each Module.

DEFINITION OF PROFILES DIMENSIONS

On completion of the syllabus, students are expected to develop skills under three profile dimensions:

1. Knowledge and Comprehension (KC);
2. Use of Knowledge (UK); and,
3. Experimental Skills (XS).

Knowledge and Comprehension (KC)

The ability to:

Remembering identify, recall, state basic facts, concepts and principles;
and,

Understanding select appropriate ideas, match, and compare and cite
examples of facts, concepts and principles in familiar
situations.

Use of Knowledge (UK)

The ability to:

Applying transform data accurately and appropriately; use common
characteristics as a basis for classification; use formulae
accurately;

Analysing and Interpreting identify the component parts of a whole and interpret the

relationships between those parts; identify causal factors
and show how they interact with each other. Use
experimental data to infer, predict and draw conclusions;
identify trends and patterns; make necessary and accurate
calculations and recognise the limitations and assumptions
of data;
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Evaluating make reasoned judgments and recommendations based on
the value of ideas and information and their implications;
and,

Creating combine component parts to form a new meaningful whole;
make predictions and solve problems.

Experimental Skills (XS)

The ability to:

Drawing make large, clear, labelled and/or line representations of
specimens, apparatus, or models which include calculating
magnification;

Observation Recording and use the senses to perceive objects and events accurately;

Reporting present a written and oral report; construct tables,

drawings or other graphical representation which are clear,
concise, accurate and pertinent to the investigation; report
and recheck unexpected results;

Manipulation and Measurement set up and use carefully and competently simple laboratory
apparatus and measuring instruments; appropriately
prepare specimens and materials for

observation/investigation; and,

Planning and Designing develop hypotheses and devise means of carrying out
investigations to test them; plan experimental procedures
and operations within the time allotted in appropriate
sequence of operations as a result of difficulties
encountered in carrying out experiments or obtaining
unexpected results.

Note: In addition to the Experimental skills, candidates are expected to utilise the skills listed
under the Use of Knowledge profile dimension in their practical work.
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THE PRACTICAL APPROACH

The syllabus is designed to foster the use of inquiry-based learning through the application of the
practical approach. Students will be guided to answer scientific questions by a process of making
observations, asking questions, and doing experiments. The CSEC® Integrated Science syllabus focuses
on the following skills.

1. Planning and Designing (PD)

Student’s ability to:

(a)

(b)

(d)

A CD

Ask questions: how, what, which, why or where. (Students must be guided by their
teachers to ask scientific questions).

Example: Will plants that are grown using organic fertilisers grow taller than those
that are grown using inorganic fertilisers?

Construct a hypothesis; the hypothesis must be clear, concise, and testable.

Example: Plants grown using organic fertiliser will grow taller than those grown using
inorganic fertiliser.

Design experiments/investigations to test the hypothesis; experimental procedure
must include the following:

(i) an appropriate aim related to the hypothesis;

(i) list of materials and apparatus to be used;

(iii) observations to be made or measurements to be taken;

(iv) precautions to be taken;

(v) identification of variables (controlled, manipulated, responding);
(vi) method of controlling variables;

(vii) clear, concise and step by step (sequential) procedure using instructional
language (command verbs);

(viii)  display of expected results using appropriate method (table, prose graph,

drawings);
(ix) possible use of expected/predicted/possible results; and,
(x) possible limitations, sources of errors and/or conclusions.

Suggest alternative methods or modification to existing methods.
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2. Measurement and Manipulation (MM)

(a) Student’s ability to handle scientific equipment competently.
The list of equipment is:
(i) Bunsen burner;
(i) Tripod stand with wire gauze;
(iii) clamp and stand/retort stand;
(iv) binocular and monocular light microscope;
(v) measuring cylinders (25-100cm?3);
(vi) beaker (50-500cm3);
(vii) thermometer;
(viii)  ruler;
(ix) stop watch/clock;
(x) balance;
(xi) boiling tube;
(xii) test tubes and test tube holders;
(xiii)  spatula;
(xiv)  funnel;
(xv) conical flasks;
(xvi)  hand lens/magnifying lens; and,
(xvii)  syringe.
(b) Student’s ability to take accurate measurements.
(c) Student’s ability to use appropriate units.
3. Drawing

The following guidelines should be used for drawing:

(a) The drawing should be placed in a position on the page which will allow for neat and
clear labelling.
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(b)

(d)

(e)

(f)

)

(k)

Drawings should be done in pencil. The use of coloured pencils is not recommended.
The drawing should be large enough so that all structures can be clearly seen.

The drawing should be correctly proportioned, and parts should be accurately
positioned.

To get a smooth, unbroken line when drawing, lift the pencil from the paper as
infrequently as possible until the line is completely drawn. This method will help to

eliminate haphazard and sketchy lines.

When a large number of small structures are present in a specimen, draw only a few
of them carefully, showing structural detail.

Write labels in pencil.
Labels should be annotated (that is, accompanied by brief explanatory notes).
Label lines should never cross each other and should be horizontal where possible.

In drawings where only a few structures (less than FIVE) are being labelled, all labels
should be written on the right of the drawing.

Drawings must have a full title. This is usually written below the drawing and
underlined. The title tells the name of the structure or organism and the view from
which the drawing was made. Biological illustrations must include the magnification
which is usually included in the title.

Observation Reporting and Recording (ORR)

(a)

A CD

Recording

Student’s ability to record observations and to collect, organise and present data.
Observations and data may be recorded in the following format:

(i) Prose:
Written description of observations in the correct tense.
(ii) Table (Neatly enclosed):

- Numerical: physical quantities in heading, units stated in heading,
symbols, decimal points; and,

- Non-numerical: headings correct, details present.
(iii) Graph

Axes labelled, correct scales (at least 75% of the graph paper), correct plotting
(use of dots, circles and crosses), smooth curves/best fit lines, key to explain
symbols if more than one dependent variable is being plotted. The graphs
must be plotted using a pencil.
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(b)

(iv) Drawing
Candidates’ ability to make large, clear, labelled and/or line representations
of specimens, apparatus, or models which include calculating magnification.
Candidates must adhere to the syllabus requirements for drawings.

Reporting

Student’s ability to prepare a comprehensive written report on their assignments
using the following format:

(i) Date (date of experiment and date of write-up).
(ii) Aim/Purpose (what is the reason for doing the experiment).
(iii) Apparatus and Materials (all equipment, chemicals and materials used in the

experiment must be listed).

(iv) Method/Experimental Procedure (logically sequenced, step-by-step
procedure written in the past tense, passive voice).

(v) Results and Observations (representation of results using appropriate
method [table, prose graph, drawings]).

(vi) Discussion (presentation of background information, analysis of the results).

(vii) Conclusion (statement of relevant inferences).

Analysis and Interpretation

Student’s ability to analyse and interpret results and observations and make conclusions by:

(a)
(b)

(f)

A CD

presenting relevant background information;
identifying patterns and trends;

making accurate calculations;

identifying limitations and sources of error;

making a conclusion to either support or refute the hypothesis and/or in relation to
the aim; and,

discussing results in relation to the background/theoretical knowledge.

CXC 23/G/SYLL 23 9 WWW.CXC.0rg



http://www.cxc.org/

FORMAT OF THE EXAMINATIONS

The examination will consist of three papers: Paper 01, an objective type paper, Paper 02, a structured
type paper and Paper 03, the SBA (031) or its alternative (032). CXC® will offer candidates the following
three options for sitting the Paper 01 and Paper 02.

Option A — Regular Sitting

For the regular sitting, candidates will be required to complete Paper 01, comprising of 60 multiple-
choice questions from across all THREE modules with 20 questions on each module. Paper 02 consists
of six compulsory structured type questions (two from each module) across three sections. EACH section
has one question that has a practical/investigative component.

Option B — Modular Sitting (One Module)

Candidates attempting one module will be required to complete a modular Paper 01 and a modular
Paper 02. Papers 01 comprises of 20 multiple-choice questions from the selected module and Paper 02
comprises of two compulsory structured type questions from the selected module.

Option C — Modular Sitting (Two Modules)

Candidates attempting two modules will be required to complete a modular Paper 01 and a modular
Paper 02. Papers 01 comprises of 40 multiple-choice questions from the selected modules and Paper
02 comprises of four compulsory structured type questions, two from each of the modules selected.

All candidates will be required to attempt the SBA or the Paper 032 at the first sitting regardless of
the option of sitting chosen.

Paper Modular Requirement

Paper 01

Regular (1 hour 15 minutes) Module Number of Items Marks
Module 1 20 20

Modular Module 2 20 20
Module 3 20 20

One Module (25 minutes)

Each item will be allocated one mark.
Two Modules (50 minutes)

The paper consists of a maximum of six compulsory questions drawn
from all areas of the syllabus organised under the three modules.
There are two questions for each module. A question may require
Regular knowledge of several topics. However, all topics may not be given

Paper 02

(2 hours and 30 minutes) equal emphasis.
Modular Module Number of Items Marks
One Modul Module 1 2 35
ne 'o ure Module 2 2 35
(50 minutes)
Module 3 2 35

Two Modules

(1 hour 40 minutes) The first question in EACH module will be a practical/investigative

type question worth 20 marks and the second question is worth 15
marks.
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Paper 031 The School-Based Assessment will evaluate the achievement of the
candidates in the Practical Skills in the laboratory and field work.
Candidates will be required to keep a laboratory notebook.

Paper 032 This paper is an alternative for Paper 031, the School-Based
(2 hours 10 minutes) Assessment, and is intended for private candidates. The paper
consists of THREE compulsory questions.

The paper will examine the same skills as those assessed in Paper
031. The focus, therefore, will be on Experimental Skills and Use of
Knowledge (Analysis and Interpretation). This is a practical
examination.

Question 1 will be a practical question worth 25 marks. Questions 2
and 3 are worth 15 and 10 marks respectively.

ASSESSMENT GRID

The Assessment Grid shows the marks assigned to Modules, Papers and to Profiles, and percentage
contributions of each paper and module to the total scores. Assessment Grid A shows the overall marks
assigned when the regular sitting is chosen, and Assessment Grid B shows the marks assigned to each
module.

Assessment Grid A — Overall marks Assigned (Regular)

Total
Module 1 Module 2 Module 3 Weighted Total %

Paper 01 20 20 20 60 29
Paper 02 35 35 35 105 50
Paper 031

OR 15 15 15 45 21
Paper 032

Total (Weighted) 70 70 70 210 100

Assessment Grid B — Marks Assigned for EACH Module

Knowledge and Use of Experimental Total
Comprehension  knowledge skills (XS) Weighted
(KC) (UK) marks
Paper 01 15 5 - 20 29
Paper 02 15 15 5 35 50
Paper 031 OR - 5 (30 raw) 10 (70 raw)
15 21
Paper 032 - 5(10 raw) 10 (40 raw)
Total (Weighted) 30 25 15 70 100
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REGULATIONS FOR PRIVATE CANDIDATES

Private candidates must be entered for examination through the Local Registrar in their respective
territories and will be required to sit Papers 01, 02, and 032.

Paper 032 is a practical examination. The Paper will be of 2 hours and 10 minutes duration and will
consist of three questions. Questions will test the Experimental Skills and Use of Knowledge (Analysis
and Interpretation) profiles and will incorporate written exercises and practical activities.

REGULATIONS FOR RESIT CANDIDATES

Resit candidates must complete Papers 01 and 02 and Paper 03 of the examination for the year for
which they reregister.

Candidates may reuse any moderated SBA score within a four-year period. In order to assist candidates
in making decisions about whether or not to reuse a moderated SBA score, the Council will continue
to indicate on the preliminary results if a candidate’s moderated SBA score is less than 50 per cent in
a particular subject.

Candidates reusing SBA scores should register as “Resit candidates” and must provide the previous
candidate number when registering.

All resit candidates may enter through schools, recognised educational institutions, or the Local
Registrar’s Office. A candidate who sat the linear examination may opt to resit only the Module/s in
which they were unsuccessful. That is candidates may reuse their modular performance if they earned
Grades A-C for any Module/s when they register to resit.

GUIDELINES FOR MODULAR CANDIDATES

Candidates opting to sit the modular examinations must complete a Modular Paper 01, a Modular Paper
02 and EITHER the Paper 031 OR Paper 032 (Private Candidates only) at their first sitting. Candidates
who are using a modular approach must successfully complete all modules within a four-year period to
be awarded the full CSEC® award.

Candidates using a modular approach may reuse their moderated SBA score or Paper 032 score from
their first sitting within a four-year period when attempting the other modules. In order to assist
candidates in making decisions about whether or not to reuse a moderated SBA score or the Paper 032
score, the Council will indicate on the preliminary results if a candidate’s moderated SBA or Paper 032
score is less than 50 per cent in the particular subject.

Modular candidates may enter through schools or recognised educational institutions, or as private
candidates through the Local Registrar’s Office.
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MODULE 1: ORGANISMS AND LIFE PROCESSES
SKILLS AND ABILITIES: KC, UK and XS

DURATION: Minimum of 45 hours

CREDIT WEIGHTING: 1

GENERAL OBJECTIVES

On completion of this module, students should:

1. be aware that a living organism comprises of cells and particles moving into and out of them;

2. develop an appreciation for the interdependence of life processes;

3. have an appreciation for the various factors that contribute to the production of food;

4, understand the need to control human population;

5. understand how humans respond to environmental changes;

6. understand the relationship between our sense organs and the environment;

7. be aware of communicable and non-communicable diseases and how they affect health;

8. be aware of the effect of lifestyle choices on health;

9. be cognisant of factors and techniques which reduce micro-organisms on the body and in food;

10. understand that food contaminants come from different sources; and,

11. develop collaborative, investigative and problem-solving skills.

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED PRACTICAL
ACTIVITIES

1. TOPIC 1: UNITS OF LIFE

Students should be able to:

1.1 analyse the processes (a)  Definition of terms must  Conduct simple investigations
of diffusion, osmosis include movement of to demonstrate the processes
and active transport; particles and  of diffusion and osmosis.
and, concentration gradient.

(b)  Role of diffusion,
osmosis and  active
transport in  moving
substances in and out of
cells and from
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

TOPIC 1: UNITS OF LIFE (cont’d)

Students should be able to:

1.2 examine
plant cells.

A CD

(c)

(d)

EXPLANATORY NOTES

one cell to another in all
living organisms.

Reference to the cell
membrane as a
selectively  permeable
membrane.

Examples of diffusion in
artificial and natural
environments to include
but not limited to ash
from volcanic eruptions,
smog from car exhaust
and industries, smoke
from landfills.

Refer to Module 1, Topic 4, SO 1
— transport systems.

Refer to Module 2, Topic 2, SO 7
— Gaseous exchange.

animal and (a)

(b)

Functions of the cell
structures in animal and
plant  cells  (Simple
treatment only. For
example, nucleus is
responsible  for  cell
division, making protein
and contains genetic
information).

Structures: cell wall, cell
membrane, nucleus,
cytoplasm,  ribosomes,
mitochondria, vacuoles,
and chloroplast.

Simple annotated diagrams are
required (as seen under the
light microscope).

CXC 23/G/SYLL 23

14

SUGGESTED PRACTICAL
ACTIVITIES

Examine prepared slides of
cells under a microscope and
make simple drawings.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES

2. TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS
Students should be able to:
2.1 distinguish

asexual and
reproduction;

between (a)
sexual

Role of cell division -
meiosis and mitosis
(stages are not
required).

(b)  Advantages and
disadvantages of
asexual reproduction
(variety, adaptation,
livestock and crops).

2.2 examine various asexual
methods of asexual

reproduction in plants;

Methods of
reproduction:

(@)  Natural vegetative
propagation (examples
of perennating
organs):

(i) corms;

(ii) bulbs;

(iii) rhizomes; and,
(iv) runners.

Details
required.

of structures not

(b)  Brief description of
artificial methods of

propagation:

(i) budding;

(i) cuttings;

(iii)  tissue culture;
(iv)  cloning; and,
(v)  grafting.

Refer to Module 1, Topic 3, SO
1 — Asexual reproduction in
animals.

A CD

CXC 23/G/SYLL 23 15

SUGGESTED
ACTIVITIES

PRACTICAL

Examine and draw storage
organs including corms, bulbs,
rhizomes, runners, and cuttings.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS (cont’d)

Students should be able to:

2.3 examine the process of
sexual reproduction in
plants;

2.4 analyse growth patterns
in plants;

2.5 describe the methods
used in the production
of crops;

A CD

(a)

(b)

()
(d)

(a)

(b)

Structure and function of
flowers.

Pollination:

(i) definition;

(i) types — self and
cross pollination
(advantages of cross

pollination); and,
(iii)  agent of pollination
(wind, animal).

Fertilisation.

Development of
seeds/fruits (outline).

Conditions necessary for
the germination of seeds
(temperature, oxygen and
water).

Growth patterns of seeds
of annual plants - bean and

corn (maize). From
germination to  fruit
formation.

Brief description of:

(a)
(b)
(c)
(d)
(e)
(f)
(8)

CXC 23/G/SYLL 23

strip planting.

crop rotation.
greenhouse farming.
hydroponics.

tissue culture.
organic farming.

container gardening.

16

SUGGESTED
ACTIVITIES

Draw and label cross section of

various types of flowers.

Draw and label internal and
external views of seeds and

fruits.

Plot graph of plant growth at
regular intervals of one week
to predict

and extrapolate
height at future time.

WWW.CXC.0org

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS (cont’d)

Students should be able to:

2.6

2.7

A CD

relate soil fertility to the
physical and chemical
properties of soil; and,

evaluate the impact of (a)

soil erosion on food
production.

(a)  Characteristics of sandy,
clay, loam soils. (Include
soil profiles).

(i) soil composition;

(ii)  particle size;

(iii)  air content;

(iv)  pH of soil; and,

(v)  water holding
capacity  (drainage

and retention).

(b)  Presence of soil organisms
(earthworms, nematodes).

(c)  Role of nitrifying bacteria,
denitrifying bacteria, and
nitrogen-fixing bacteria.

(d)  Role of Humus.

(e)  Role of decomposers.

(f) Role of composting.

Refer to Module 1, Topic 7, SO 1 —
microbes.

Cause and effect of soil
erosion:  wind, water.
(Simple treatment).

CXC 23/G/SYLL 23 17

SUGGESTED
ACTIVITIES

PRACTICAL

Conduct sedimentation tests in
order to make inferences about
the amount of clay and sand in
the soil. Draw a labelled
diagram of a soil profile.

Conduct soil tests to determine
the percentage of air, pH of
soils, drainage, and water
retention.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED
ACTIVITIES

TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS (cont’d)
Students should be able to:
(b)  Methods of prevention:
(i) contour farming
(ploughing,
planting,
cultivating,
harvesting);
(i)  terracing;
(iii)  crop rotation;
(iv)  wind breaks; and,

(v)  crop cover.

(c)  Impact on food production.

3. TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS

3.1 outline various methods  Budding, binary fission,
of asexual reproduction  fragmentation, parthenogenesis.
in animals;

Refer to Module 1, Topic 2, SO 2 —
Budding in plants.

A CD

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

SUGGESTED
ACTIVITIES

TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS (cont’d)

Students should be able to:

3.2 describe

the structure (a)

and function of the

sexual

reproductive

organs in humans;

A CD
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Functions of organs
(structures) in the human
reproductive system.

(i) Female
- Ovary;

- Oviduct
(fallopian
tube);

- Uterus;
- Cervix; and,

- Vagina.

(i)  Male
- Testes;
- Scrotum;
- Epididymis;

- Vas deferens or
sperm duct;

- Seminal
vesicle;

- Prostate gland;

- Cowper's
gland;

- Urethra; and,

- Penis.

19

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES SUGGESTED
ACTIVITIES

TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS (cont’d)

Students should be able to:

33 analyse the menstrual

cycle in humans;

3.4 discuss the stages of

pregnancy;

A CD

(a)  Ovulation (definition, and
time of occurrence).

(b) Roles and levels of
oestrogen and progesterone
(include changes in the
uterine lining).

(c)  Menopause (definition, level
of oestrogen).

Refer to Module 1, Topic 6, SO6 —
The endocrine system.

Graphs showing changes of the
uterine lining during a 28-day
menstrual cycle are required.

(a)  Stages of pregnancy:
(i)  fertilisation;
(i)  implantation; and,

(iii)  simple description of
the development of
the foetus and birth
with a brief
description of:

- contraction
and dilation;

- contraction,
crowning and
expulsion  of
foetus; and,

- contraction
and expulsion
of the
placenta.

(b)  Simplified diagrams to
illustrate processes.

CXC 23/G/SYLL 23 20

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS (cont’d)

Students should be able to:

3.5

3.6

3.7

3.8

A CD

discuss the methods of
birth control;

assess the importance of
pre-natal and post-natal
care of mothers and
babies;

compare growth
patterns of males and
females; and,

discuss the need for
human population
control.

Advantages and disadvantages:

(a)

(b)

(c)

(d)

(e)

(b)

(c)

Natural (rhythm,
withdrawal, billings.

Barrier (male and female
condom, diaphragm,
cervical cap, Intrauterine
devices).

Hormonal (pill, injections,
patch, implants).

Surgical (vasectomy,
hysterectomy, tubal
ligation).

Mention abstinence.

The effects of nutrition,
drugs, x-rays and diseases.

Advantages of  breast
feeding, and immunisation.

Use and importance of
ultrasound.

Analysis of data of height and
weight with increase in age of boys
and girls.

Graphs are required.

(a)

CXC 23/G/SYLL 23

Problems  arising  from
overpopulation (effects on

quality of life):

(i) world food
production; and,

(i)  management of
natural resources and
material resources.

21

SUGGESTED
ACTIVITIES

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS (cont’d)

Students should be able to:

(b)  Effects of teenage
pregnancy and  birth
control methods on

population growth.

4. TOPIC 4: TRANSPORT SYSTEMS

4.1 justify the need for
transport  systems
within a living
organism;

4.2 relate the structures
in transport systems
to their functions;
and,

A CD

(a)  Surface area/volume ratio.

(b) Movement of nutrients,
gases, excretory products,
metabolic products.

(c)  Role
plants.

of transpiration in

Refer to Module 1, Topic 1, SO 1 —
Diffusion and osmosis.

(a) Composition of blood
(plasma, blood proteins,
blood cells, platelets).

(b)  Types of blood cells and their
functions:

Cells
blood

(i) Red Blood
(mention
doping); and,

(i)  White Blood Cells
(lymphocytes and
phagocytes).

(c) Internal structures of the
heart (diagram required):

(i) left and right atria;

(ii)  left and
ventricles; and,

right

(iii)  valves (tricuspid,
bicuspid semi-lunar).

CXC 23/G/SYLL 23 22

SUGGESTED PRACTICAL
ACTIVITIES
Conduct experiments to

investigate diffusion using agar
cubes of different sizes to show
how surface area/volume ratio
affects total diffusion.

Conduct experiments to

investigate factors which affect
the rate of transpiration.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 4: TRANSPORT SYSTEMS (cont’d)

Students should be able to:

4.3 distinguish among the
different blood groups.

5. TOPIC 5: EXCRETION

5.1 distinguish between

excretion and egestion;

A CD

(d)  Heartbeat (diastole, atrial
systole, ventricular systole).

(e) Names of major blood
vessels (aorta, vena cava,
pulmonary artery, and
vein).

(f) Function of stem-xylem and
phloem (simple
explanation).

Refer to SO 1 above.

Refer to Module 1, Topic 5, SO 2 —
The excretory system.

(a)  Blood groups (A, B, AB and
0).

(b)  Antigen and antibody for
each group.

(c)  Precaution in transfusion
and handling; include the
term agglutination.

(d)  Rhfactor - risk in pregnancy
and precautions.

Mention that blood type is an
inheritable trait.

(a)  Definition of terms
excretion and egestion.

Refer to Module 2, Topic 2, SO 2 —
Digestion in humans.

(b)  Difference between
excretion and egestion.

CXC 23/G/SYLL 23 23

SUGGESTED
ACTIVITIES

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

TOPIC 5: EXCRETION (cont’d)
Students should be able to:

5.2 explain the mechanism
of excretion by the lungs,
skin and kidneys in

humans; and,

5.3 identify the methods of
excretion in flowering

plants.

A CD

EXPLANATORY NOTES
(a)  Relationship to
metabolism, excretory

organs and products:

(i) Lungs (carbon
dioxide and water
vapor);

and

(ii)

Skin  (water
salt); and,

(iii)  Kidneys (water, salt,
and urea).

(b) Kidney — structure of
tubule related to ultra-
filtration and re-
absorption. Cross-section

and parts of the kidney.

Refer to Module 1, Topic 7,SO 5 —
The circulatory system.

(c)  Osmoregulatory function
of kidneys (role of anti-
diuretic hormone ADH).

(d)

Dialysis for malfunctioning
Kidneys.

(e) Label the diagram of the
skin and relate the
structure of skin to its
functions —  excretion,

temperature control.

Refer to Module 2, Topic 5, SO 4 —
The cooling effects of
evaporation.

Refer to Module 2, Topic 2, SO 6 —
The mechanism of breathing.

Waste products of respiration
and photosynthesis only.
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SUGGESTED PRACTICAL
ACTIVITIES
Examine the cross-section

diagrams/models of the skin and
kidneys of human beings. Draw,
label and annotate the diagrams
using annotations.

WWW.CXC.0org


http://www.cxc.org/

MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

SUGGESTED
ACTIVITIES

6. TOPIC 6: SENSE ORGANS AND COORDINATION

Students should be able to:

6.1 describe the sense  Stimulus associated with sense
organs and their  organs:
functions;
(@)  eye (sight);
(b)  ear (sound);
(c) tongue (taste);
(d)  skin (touch); and,
(e)  nose (smell).
6.2 relate the structures of (a)  Functions of the following

the mammalian eye to
their functions;

Structures as it relates to
sight:

(i) retina;
(i)  lens;

(iii)  iris;

(iv)  cornea;
(v)  pupil;
(vi)  choroid;
(vii) fovea;
(viii) sclera;

(ix)  optic nerve; and,

(x)  ciliary body (ciliary

muscles and
suspensory
ligaments).

(Annotated diagrams are

required).

()
% CSEC®
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PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 6: SENSE ORGANS AND COORDINATION (cont’d)

Students should be able to:

6.3 analyse sight defects;

6.4 relate the structures of
the mammalian ear to

their functions;

A CD

(b)

(c)

(a)

(b)

Formation of an image on
the retina.

Accommodation and
control of amount of light
entering the eye.

Causes and
correction/treatment  for
the following defects:

(i) long and short-

sightedness;
(i)  glaucoma;
(iii)  cataracts; and,
(iv)  astigmatism

(mention
blindness).

colour

Function of convex and
concave lenses.

Mention the effects of bright light
and physical injury.

(a)

CXC 23/G/SYLL 23

Functions of the following
Structures of the ear:

(i) Pinna;
(i)  Ear canal;
(iii)  Ear drum;

(iv)  Ear bones (anvil,
stirrup, hammer);

(v)  Eustachian tube;

26

SUGGESTED
ACTIVITIES

PRACTICAL

Conduct simple investigations
using convex and concave lenses.

Conduct simple investigations on
pitch and loudness.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED
ACTIVITIES

TOPIC 6: SENSE ORGANS AND COORDINATION (cont’d)
Students should be able to:

(vi)  Semi-circular canal;
(vii)  Cochlea; and,
(viii)  Auditory nerve.

(b)  Functions: hearing and
balance.

(c)  Mention should be made

of:

(i) the approximate
audio frequency
spectrum of the
human ear; and,

(i) the effects of
loudness and pitch
on human beings.

(Annotated diagrams are
required)

6.5 relate the structures of  Structures of the central nervous
the nervous system to  system.
their functions; and,
(@)  Functions of the brain with
specific reference to:
(i) cerebrum;
(i)  cerebellum;
(iii)  medulla oblongata;
(iv)  pituitary gland; and,
(v)  hypothalamus.
Brief description only.

Include simplified diagrams of the
brain.

A CD
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PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 6: SENSE ORGANS AND COORDINATION (cont’d)

Students should be able to:

6.6 relate the structures of
the endocrine system to

their functions.

A CD

(b)

(c)

(d)

Function of spinal cord.
Brief description only.

Function of neurones
(sensory neurone, relay
neurone motor neurone).
Adaptations to function
not required.

Examples of voluntary and
involuntary actions.

Mention = malfunctioning  of
system, for example, paralysis;
physical disabilities.

(a)

(b)

Structural  diagram  —
identifying the location of
organs, hormones
produced and their
uses/effects.

Endocrine — hormones as
messengers:

(i) thyroid (thyroxine);
(i)  pancreas (insulin);

(iii)  sexorgans (estrogen
and testosterone);

(iv) adrenal glands
(adrenaline); and,

(v)  pituitary glands
(Antidiuretic
hormone ADH).

Refer to Module 1, Topic 3, SO 3 —
The menstrual cycle.

CXC 23/G/SYLL 23
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SUGGESTED
ACTIVITIES

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED
ACTIVITIES

7. TOPIC 7: HEALTH
Students should be able to:

7.1 discuss selected Virus, bacteria, fungi.
microbes;
Positive and negative effects.

Refer to Module 1, Topic 2, SO 6 —
How organisms contribute to soil
fertility; the role of decomposers
in the soil.

Refer to Module 1, Topic 7, SO 11
— Micro-organisms in  food

spoilage, production and
processing.
7.2 discuss (a)  Definitions of disease, and
communicable/infectious communicable disease
disease; (infectious).

(b)  The causes, signs and
symptoms; and
prevention, control and
treatment of sexually
transmitted infections to
include:

(i)  Bacterial — Syphilis,
Gonorrhoea,
Chlamydia;

(ii) Viral -  Herpes,
Hepatitis, AIDS; and,

(iii)  Fungal — Candida.

Refer to Module 1, Topic 7, SO 1

— microbes.

7.3 outline how the (a) The immune system and
principles of how it is impacted by
immunisation are used diseases.
in the control of
communicable/infectio (b)  Definition of immunity.

us diseases;

A CD

(c)  Role of white blood cells.
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PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

TOPIC 7: HEALTH (cont’d)

Students should be able to:

(d)

7.4 discuss non-  (a)
communicable/infectio
us diseases;

(b)

(c)

EXPLANATORY NOTES

Types of immunity:

(i) natural; and,

(i) artificial (Covid,
Polio vaccines).

Definition of non-infectious
disease (non-
communicable).

Examples of non-infectious
Diseases (non-
communicable diseases) to
include:

(i) allergies; and,

(ii)  autoimmune
diseases
rheumatoid
arthritis).

(lupus,

Diabetes and Hypertension
(causes and effects).

Refer to Module 3, Topic 7, SO1 —

effect of air pollution.
7.5 examine the (a) Effects on circulatory and
physiological effects of respiratory systems,
exercise; lifestyle diseases, effects

(b)

A CD
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on balancing energy input
and output.

Effects of exercise on
muscle toning.

30

SUGGESTED
ACTIVITIES

PRACTICAL

Investigate the effect of exercise
on the pulse rate.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

TOPIC 7: HEALTH (cont’d)

Students should be able to:

EXPLANATORY NOTES

7.6 evaluate the effects of (a)

drug use;

7.7 discuss the importance of
practising good personal
hygiene;

7.8 discuss  conditios
encourage the breeding of
household  pests
parasites;

A CD

(b)

()

(a)

(b)

(a)

(b)

CXC 23/G/SYLL 23

Definition of drugs:

(i) prescription  drugs
(steroids, diet pills
and hormonal
injections); and,

(ii)  non-prescription
drugs (alcohol,
illegal drugs and
recreational drugs).

Effects of drugs
(stimulants, depressants,
hallucinogens, and
narcotics) on the nervous
system.

Economic  and  social
effects of drug use and
abuse.

Practices: Elimination of
body odours and care of
genitalia.

Benefits: Social acceptance
and prevention of
infections.

Definition of pests,
parasites, pathogens and
vectors.

Conditions that encourage
the breeding of:
Cockroaches, flies, rats,
mosquitoes.

(i) impact of improper
disposal of waste
(industrial and
domestic); and,

(ii)  improper household
hygiene (household
surfaces, storage of
food).

31

SUGGESTED
ACTIVITIES

PRACTICAL
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES

TOPIC 7: HEALTH (cont’d)

Students should be able to:

7.9

7.10

7.11

A CD

recommend appropriate
methods of pest control;

describe various types of
food contaminants;

determine conditions
which promote the growth
of microorganisms; and,

EXPLANATORY NOTES SUGGESTED PRACTICAL
ACTIVITIES
(@) Methods of pest control:
Biological, chemical,
sanitary and mechanical.
(b)  The relevant methods of
control for each
developmental stage in the
life cycles of mosquitoes
and houseflies.
Types of food contaminants:
(a)  Pathogens (virus, fungus,
bacteria).
(b)  Chemical contaminant.
(c)  Physical contaminants.
(a)  Conditions to include: Investigate growth of mould on

bread under different conditions.

(i) moisture;

(i)  optimal
temperature; and,

(iii)  nutrients.

(b) The effects of
microorganisms in food
spoilage, production and
processing.

(c)  Procedures for retarding
and preventing the growth
of bread mould.

Refer to Module 1, Topic 7, SO 1 -
microbes.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED PRACTICAL
ACTIVITIES

TOPIC 7: HEALTH (cont’d)
Students should be able to:

7.12 apply the principles used (a)  Definition of food Investigate one of the methods
in food preservation. preservation. for preserving food.

(b)  Principles —  altering
condition to delay the
growth of microorganisms
or to delay microbial
decomposition of the food;
for example, removal of
moisture, inactivating
enzymes.

Methods: salting, drying,
pickling, heating, canning,
curing, refrigeration,
adding sugar and treating
with other preservatives.

(i) brief description of
the methods; and,

(i)  Application of
principles to the
methods.

(c)  Mention solar drying,
energy efficient/inverter
type refrigeration.

A CD
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

Suggested Teaching and Learning Activities

To facilitate students’ attainment of the objectives of this Syllabus, teachers are advised to engage
students in the teaching and learning activities below. These activities are designed to promote
inquiry-based learning and cater to students with various learning styles.

Encourage students to:
TOPIC 1: UNITS OF LIFE

1. View instructional video clips about concepts such as osmosis, diffusion, and active transport
to support and reinforce learning. Have students complete worksheets requiring them to
answer related questions.

2. Work in small groups to construct models, for example, of different types of cells using
plasticine or other materials found around the home or laboratory. Each group should display
and explain their models to the class.

3. Draw and label simple diagrams showing the structure of unspecialised plant and animal cells.

4, Draw and interpret growth curves. Students should be able to extrapolate to predict
height/rate of growth. Have students discuss their predictions with a peer and then make a
presentation to the class.

TOPIC 2: REPRODUCTION AND GROWTH IN PLANTS

5. Participate in field trips and work in peers or small groups to engage in at least one of the
following activities and creatively report on their findings/observations either orally or in
writing. Have students:

(a) Visit nearby farms to study common agricultural practices with emphasis on the
production of crops;

(b) Visit organic farms to observe their operations. Have students construct a table
showing how organic farming differs from conventional farming;

(c) Visit a central Agricultural Institution/Ministry of Agriculture and work in in pairs to
observe how budding, grafting, cutting and tissue culture are executed;

(d) Observe strip farming, greenhouse farming and hydroponics farming and record the
processes involved as well as the advantages and disadvantages of each type; and,

(e) In situations where a physical visit cannot be facilitated, virtual simulations are
encouraged.
6. Work in small groups to analyse soil profiles and determine the nature of the soil. Have

students share their findings with other groups. A guided teacher led discussion should follow.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

Review and analyse results of soil tests pertaining to fertility. Have students participate in a
guided teacher led discussion around their conclusions.

Construct models demonstrating terracing, contour ploughing, and planting of catch crops to
prevent soil erosion. This could be done as an individual or small group activity. Have students
set up a display to showcase and explain their models.

TOPIC 3: REPRODUCTION AND GROWTH IN ANIMALS

10.

11.

12.

Participate in guest lectures from resource persons, for example, health professionals
engaging them in interactive sessions on topics of interest such as the use of contraceptives.
Have students review guided questions before the lecture and complete worksheets after the
lecture.

Observe teacher demonstrations using models/charts of human reproductive systems or
watch guided videos introducing the concept. Have students locate and identify structures and
label the human reproductive systems using print or online interactive resources. Have them
share responses with each other or be guided in discussing what was observed in the videos.

Collect data on growth in humans, draw growth curves and interpret data. For example,
measuring the heights of students of different ages within their class or school and draw bar
charts using the data. Have students mount their graphs in the classroom.

Work in groups to analyse graphical representations of data showing effects of
overpopulation. Students should then be engaged in a guided discussion regarding their
analysis.

TOPIC 4: TRANSPORT SYSTEMS

13.

14.

15.
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Watch videos/simulations demonstrating the structures of a mammalian heart. Have students
work in small groups to draw or construct and present a model of a mammalian heart.

Watch videos introducing concepts of how the heart pumps blood to the rest of the body. Have
students review guided questions before watching the videos. Students should then be guided
to discuss their observation.

Observe scenarios/situations with emphasis on transport systems in plants and animals. Have
students work with a peer to discuss whether the transport systems in plants and animals can
be compared to the transportation of goods in everyday life. Each pair should be asked to share
their points in the class discussion.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

16.

17.

Observe teacher demonstrations/simulations or watch guided videos on the concepts below.
Have students record and discuss their observations. The concepts include:

(a) Capillary action, use of herbaceous plant in coloured water;
(b) Matching blood types using food colouring; and,

(c) Prepared slides of blood cells. Students should make simple drawings of white and red
blood cells.

Work in groups to create brochures, videos, podcasts or participate in a debate identifying and
explaining issues that impact quality of life, for example, Rh factor and blood transfusion.
Students should showcase their products in a class session.

TOPIC 5: EXCRETION

18.

19.

20.

Construct models, for example, the kidney, the lungs, and the skin. Have students display their
models along with explanatory notes.

Observe teacher demonstrations using cross section diagrams/models of the skin and kidneys
of human beings. Have students examine the models and label the diagrams using
annotations. This can be done as a peer/share activity after which selected persons/peers can
share with the class.

Participate in a field trip to a hospital to observe the use of dialysis machines, attend lectures
by resource persons, observe simulations or watch guided videos explaining how a dialysis
machine works. Have students discuss their observations with a peer or complete a prescribed
report template.

TOPIC 6: SENSE ORGANS AND COORDINATION

21.

22.
23.

24.

25.

26.
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Observe teacher demonstrations incorporating the use of diagrams/models of the eye, ear,
brain, and neurones of human beings in their lesson. Have students complete a worksheet
requiring them to label related diagrams.

Watch videos introduce, support, or reinforce concepts of how the eyes, ears and brain work.
Have students creatively present to the class their understanding of how these organs work.

Observe teacher demonstrations of simple reflexes for example, knee jerk. Have students
record and discuss in groups their observations.

Observe and discuss diagrams showing the positions of the endocrine glands. For example, a
think-pair-share in which students are allowed to discuss with a peer and then share with the
class.

Complete worksheets or quiz on the functions of endocrine glands. Have students complete
this activity to support lessons as a culminating activity or as in-class assessment.

Observe presentations made by resource persons on eye defects and colour blindness. Have
students complete a follow-up activity requiring them to answer questions based on their
observations.
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MODULE 1: ORGANISMS AND LIFE PROCESSES (cont’d)

TOPIC 7: HEALTH

27.

28.
29.
30.

31.
32.

33.

34.
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Complete and creatively present the findings from a group research project on communicable
diseases to the class. For example, HIV Aids, Covid-19.

Participate by observing guest lectures from health professionals on issues related to health
such as immunity, vaccination, and drugs. Have students prepare and ask questions or seek
clarifications on the selected topic at the end of the lecture.

Construct posters, videos, podcasts, or brochures that depict critical issues or principles
covered in topics, for example, food preservation and pest control. These can be showcased as
a class activity and graded.

Participate in guided activities requiring them to examine case studies, for example, on topics
that relate to health and hygiene. Have students discuss their analysis in a think-pair-share-
square activity and then have the reporter share with the class.

Work in small groups to investigate and creatively present findings to the class on the
effectiveness of different food preservation methods.

Participate in class debates on issues that impact the quality of life such as food contamination
and environmental wastes.

Complete accessible online activities to reinforce concepts taught. For example,
Microorganisms activity may be accessed using this link:
https://legacy.e-bug.eu/junior_pack.aspx?cc=eng&ss=2&t=Introduction%20to%20Microbes

Review and interpret health data by investigating the number of persons in their country who
suffer from diabetes/hypertension. Guided questions can be given for example, what are the
causes, incidence rates and treatments available in your area? Have students complete a
worksheet.
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MODULE 2: ENERGY

SKILLS AND ABILITIES: KC, UK and XS
DURATION: Minimum of 45 hours
CREDIT WEIGHTING: 1

GENERAL OBJECTIVES

On completion of this module, students should:

1. appreciate the importance of energy in everyday life;

2. understand the methods involved in the transfer of energy;

3. appreciate the inter-conversion and conversion of mass energy;

4, understand the role photosynthesis plays in the transfer of energy;

5. understand the importance of energy in nutrition and respiration;

6. understand the impact of fossil fuels and suitable alternatives on the environment;

7. appreciate the importance of electrical energy in everyday life;

8. understand the occurrence of accidents, hazardous situations and safety measures used in

their prevention;

9. understand the concept of heat transfer;

10. understand the need for appropriate physical conditions in the home and workplace; and,

11. develop collaborative, investigative and problem-solving skills.

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED PRACTICAL
ACTIVITIES

1. TOPIC 1: CONSERVATION OF ENERGY

Students should be able to:

1.1 explain the concept of (a) Energy as an ability to
energy; produce a change/do
work.

(b)  Types and forms of energy.

(c)  Unit of energy (Joules).

1.2 discuss the inter- (a) Inter-conversion of energy
conversion and for example:
conservation of mass
energy; (i) in the sun;
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MODULE 2: ENERGY (cont’d)

SPECIFIC OBJECTIVES EXPLANATORY NOTES SUGGESTED PRACTICAL
ACTIVITIES

TOPIC 1: CONSERVATION OF ENERGY (cont’d)

Students should be able to:

(ii)  nuclear reactors;
and,

(iii)  electrical devices.

(b) Methods used to save
energy supply to vehicles.

(c) Effects of the internal
combustion engine on the
environment. Mention
how they can be reduced.

Refer to Module 2, Topic 1, SO 3 —
Photosynthesis.

Refer to Module 2, Topic 2, SO 2 -
Alternative energy sources.

Refer to Module 3, Topic 4, SO 9 —
Efficiency of machines.

1.3 examine the role of (a) Definition. Conduct experiments to
photosynthesis in  the establish conditions for
conversion of energy; and, (b)  Identification of substrate,  photosynthesis (light  and

conditions and products;  chlorophyll), tests for starch as a

word and chemical  product of photosynthesis.
equations.

()  Importance of:

(i) substrates (carbon
dioxide and water);

(i)  conditions (light,
chlorophyll) (photo
chemical reactions);
and,

(iii)  products (oxygen,
glucose).

Mention that glucose can be
converted to other substances.
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MODULE 2: ENERGY (cont’d)

SPECIFIC OBJECTIVES

EXPLANATORY NOTES

TOPIC 1: CONSERVATION OF ENERGY (cont’d)

Students should be able to:

1.4
energy in the environment.

A CD

analyse the transfer of

(d) Awareness that light
energy can be converted to
chemical energy (glucose).

Refer to Module 1, Topic 5, SO 3
— Excretion in plants.

Refer to Module 2, Topic 1, SO 2 —
Inter-conversion of energy.

(a)  Producers, consumers
(primary and secondary)
decomposers, habitat,
herbivores, carnivores,
omnivores, population,
community, ecosystem.

(b)  Food chains and food
webs, trophic levels.

(c)  Ecological pyramids:

(i)  pyramid of numbers
(species numbers);

(i)  pyramid of biomass;
and,

(iii)  pyramid of energy

(energy efficiency).

Make mention of ecological
balance  for  environmental
sustainability.

Refer to Module 3, Topic 3, SO 5 —
Water pollution.
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SUGGESTED PRACTICAL

ACTIVITIES

Observe plants and animals in a
nearby area or on the school
grounds and classify them as

producers, consumers,
decomposers, herbivores,
carnivores. Construct simple

food chains and food webs in
terrestrial and aquatic
environments.
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MODULE 2: ENERGY (cont’d)