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Science. Years 9-12

Introduction

Science is fundamental to an understanding of
our physical, chemical and biological world as it
affects every aspect of our daily lives. It is a disci-
plined body of knowledge with a systematic ap-
proach to enquiry and problem solving. Science
education promotes the use of investigative ap-
proaches. It provides opportunities for students
to acquire knowledge and understanding by un-
dertaking their own practical investigations and
studying the findings of others.

The Science curriculums for secondary ed-
ucation allows students to make connections
between what they learn in the classrooms to
their everyday lives and local environments. It
provides opportunities for stimulation of critical
thinking and develops conceptual understand-
ing and applications of science concepts to local
and global environments.

Science has always been in our Samoan society
and culture. For example, the process of prepar-
ing the u’a and weaving of fine mats and tapa is
science, making ‘umu’ is an application of sci-
ence, making ‘fa’amafu’ is another application,
carving and construction of traditional ‘paopao’
is also science.

Two imminent threats to our society and
islands are climate change which bring
to our shores rising sea levels, retreating
coastal boundaries, frequent flooding and
devastating hurricanes. These have de-
stroyed the livelihoods of our people and
villages, and diseases and epidemics like the
measles and COVID-19 that have affected
our people’s well-being and health and cur-
rently impacting on our economy respec-
tively. It is therefore increasingly important
for our students to be equipped with the
knowledge, skills, attitudes and values that
will assist them to not only make informed
decisions and judgements when confront-
ed by challenges that threaten to uproot
our society and people, but also to preserve
our traditions and cultures and help ensure
the sustainability and proper maintenance
of Samoa’s limited natural resources.

Develop '
General Theories

General theories must be
consistent with most or all
available data and with other
current theories.

Gather Data to
Test Predictions

Relevant data can come from the
literature, new observations, or
formal experiments. Thorough
testing requires replication to
verify results.

Knowledge is understanding the theories and
concepts that comprise science. Skills are the
methods of enquiry and investigation in Science
derived and developed from the knowledge. At-
titudes and values are the appreciation of sci-
entific knowledge and its applications and uses
and acknowledging its limitations wherever and
whenever such occurs.

It is a fact that science is not an independent
discipline as it is closely connected to various
fields of study where there are integrating and
interrelated principles, facts and concepts as
well as applications. For example, Geography,
Biology and Chemistry are connected in climate
and vegetation as in Agricultural Science.

Science thus revolves around all aspects of life
and so the development of scientific knowledge
and methods is an ongoing process because new
hypotheses and thinking lead to new predictions,
new theories and new methods.

FIGURE 1
The scientific method as an ongoing process

Make
Observations

What do | see in nature?
This can be from one's
own experiences, thoughts,
or reading.

Refine, Alter,
Expand, or Reject
Hypotheses

Develop
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Predictions

If my hypotesis is correct,
then | expect a, b, c,...

Think of
Interesting

Questions

Why does that
pattern occur?

Formulate
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What are the general
causes of the
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wondering about?



Structure of the Science Curriculum

This Science curriculum statement is organized
around the following;

General Aims: general statements outlin-
ing the purposes of studying Science.
Strands: categories used to organize con-
cepts into branches of learning.

Specific aims: statements relating to sever-
al key ideas that are foundational concepts
for each strand and expected of students s
to understand and learn.

Major Learning Outcomes: descriptions
of specific outcomes derived from specific
aims that relate to the knowledge or skill
that students are expected to understand
and achieve.

Learning outcomes: statements of the
learning students should be able to demon-
strate as a result of a learning experience.
Approaches to teaching and learning:
strategies to support the teaching and
learning.

Assessment and evaluation: types of as-
sessment and evaluation practices to gauge
and measure students’ progress as well as
the success of teaching methodologies.

Essential Skills: broad skills that are devel-
oped throughout the years of schooling.
Key and Curriculum Principles: key and
curriculum principles from the National
Curriculum Framework.

Values: the internal beliefs and attitudes of
an individual or a group of individuals that
are used to respond to everyday situations.
Language: the use and maintaining of sci-
ence language as in contents.

Gender: the behaviours and attitudes that
are culturally accepted and respected as the
natural ways of being a female and of being
a male.

Inclusive Education: the curriculum needs
to cater for all students of different calibers
and abilities including physical abilities.
Time allocation: minimum hours of teach-
ing required for all levels.

Safety: importance of safety and implica-
tions in teaching and learning Science.

The structure of this Science Curriculum is illus-
trated in the following diagram.

General Aims

Major learning outcomes and specific learning outcomes

YEAR 9, YEAR 10, YEAR 11, YEAR 12

Approaches to teaching and learning, essential skills, assessment, principles,

values, language, gender, inclusive education, time allocation and safety

FIGURE 2
The structure of this Science curriculum




The key principles as listed in the National
Curriculum Framework underpin all aspects of
Samoan education. This includes the develop-
ment of curriculums. The key principles are:

. : equity requires that the system
treats all individuals fairly and justly in the
provision of educational services.

. : educational quality is exemplified
by high standards of academic achievement,
cultural understanding and social behaviour
and results from a complex interplay of pro-
fessional and technical factors and social
and cultural practices.

. : a system that is meaningful, rec-
ognized, applicable, and useful to one’s life.
It should enhance individual and communi-
ty well-being and ultimately national devel-
opment.

. : demonstrated by leadership
and management practices that ensure op-
timum use of resources- human, financial
and material- at all levels, efficient service
delivery, effective communication and coor-
dinated and transparent decision-making.

. : the wise use of human, fi-
nancial and material resources to ensure
balanced and continual developments in the
system with necessary transparency and ac-
countability in place at all levels.

The Science curriculum is based on the Princi-
ples of the Samoa Secondary School Curriculum
as stated in the Samoa Secondary School Curric-
ulum Overview Document and the key and cur-
riculum principles as outlined in the National
Curriculum Framework. The principles are that
the curriculum:

e provides a challenge for all students of dif-
ferent calibers and abilities and allows for
individualism in learning;

« fosters and enhances the self-concept of all
learners, and encourages them to be self-di-
rected in their learning;

e provides all learners with a broad and bal-
anced general science education;

e provides learners with opportunities to lo-
calize applications of the Science they learn
and apply to the Samoan traditions and en-
vironments;

e will be responsive to changes so that it is
relevant to needs of the individual learner,
the well-being of the community, and ulti-
mately national developments;

 provides for flexibility, taking into account
the context in which schools operate and
the resources available to them;

 establishes a direction for learning and en-
sures each learner’s school experience pro-
gresses in a systematic and coherent way;

e promotes the presentation of essential
knowledge by means of a systematic bilin-
gual methodology;

e promotes language learning in all areas of
the curriculum;

e encourages the use of good assessment
practices;

« reflects the need to be inclusive.

This Science curriculum statement sets out pro-
gressions of skills and knowledge for secondary
students. This curriculum statement applies to:

e all secondary schools in Samoa;

e all students regardless of gender, ethnicity,
belief, ability, social or cultural background;

e years 9-12 of secondary schooling.

Each school provides programmes of learning
based on this national curriculum with improvi-
sation, innovation and adaptation where needed
in response to availability of both human and
teaching/learning resources as well as making
use of the local learning surroundings.

The Science curriculum statement should
therefore be considered a GUIDE for teachers
to plan programmes for teaching Science in sec-
ondary schools. The learning programmes must
provide learning activities and opportunities for
students to achieve as much as possible the stan-
dards and learning outcomes set out in this na-
tional curriculum.

This curriculum statement covers Year 9 Sci-
ence, Years 10-12 General Science, Biology,
Chemistry and Physics.



Learning Pathways

This Secondary Science curriculum is designed
to offer two streams of sciences for students be-
ginning at Year 10:

Stream 1 is the pure sciences (Biology, Chem-
istry and Physics) for students who opt to follow
a career pathway by pursuing post-secondary
pure Science education at Foundation Year at the
National University or elsewhere, leading to ter-
tiary studies in fields where pure Science back-
ground is an entry requirement.

Stream 2 iis the General Science for students
who choose to follow a career pathway by pursu-
ing post-secondary education where the depth,

level of difficulty and complexity of Science con-
tents are not necessarily required. For example,
primary teaching, nursing, TVET or PSET educa-
tion and trainings.

The approach “Science for all’ is taken into
consideration to ensure that all students bene-
fit from exposure to some level of Science edu-
cation so they are equipped with the knowledge
that they can use in everyday lives, rather than
just those who intend to pursue careers in the
pure Sciences stream.

The following diagram illustrates the progres-
sion and options offered from Year 9 to Year 12.

Year 10

Choose

Year 9

General Science Biology, Chemistry

(Biology, Chemistry and and/or Physics

Physics or
Components)
General Science

Year 11

Choose

Year 12

Choose

Biology, Chemistry
and/or Physics

Biology, Chemistry
and/or Physics

(Stream 1) (Stream 1)

Year 11

General Science

Year 12

General Science

(Stream 2) (Stream 2)

FIGURE 3

Progression and options offered from Year 9 to Year 12

General Aims

The general aims of this Secondary Science
curriculum are to provide opportunities for stu-
dents to:

 develop scientific understanding of the world
around them to enable them to make informed
and sustainable decisions, judgements and
solutions for their own livelihoods;

 foster their scientific literacy skills to en-
able them to participate in Science- related
debate on issues impacting their local envi-
ronments and lives;

¢ learn how everything in their environments
is integral and linked to science;

¢ develop critical thinking, investigative and
problem solving skills;

¢ develop a progressive understanding of sci-
ence concepts to build the foundation for ca-
reer pathways in science or science related
fields;

e understand the links between all areas of
science.
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Strands

This Secondary Science curriculum is com-
prised of three strands. The strands are:

« THE WORLD OF LIFE [BIOLOGY]

« THE WORLD OF MATERIALS [CHEMISTRY]

« THE WORLD OF PHYSICAL PHENOMENA
[PHYSICS]

Important Notes

The contents of the strand “The World and
Beyond” have been integrated into the strand

Sub-strands

Each strand has specific aims. These aims group
the achievement objectives at each year or level.

1. In their study of the WORLD OF LIFE stu-
dents will investigate and develop their scientific
knowledge and understanding of the:

e Variety of ILife
¢ (Cell biology

¢ Animal biology
¢ Plant biology

e Environment

2. In their study of the WORLD OF MATERIALS
students will investigate and develop their scien-
tific knowledge and understanding of:

¢ The ways materials are structured (atomic
structure and bonding)

¢ The properties and uses of groups of sub-
stances (for years 9-10 only)

“The World of Life” and the strand ‘The World
of Materials” depending on the category to
which the concepts belong.

The contents of each strand have been rear-
ranged progressively to ensure students achieve
one concept and skill before moving to the next.
Likewise, the strands for each level have been
arranged alongside each other to ensure the log-
ical progression from one level to the next and
that the learning outcomes are made explicit.

¢ The ways materials change

¢ [Principles of chemical changes/Inorganic
Chemistry]

¢ Quantitative Chemistry (for years 11-12 only)
¢ Organic Chemistry (for years 11-12 only)

¢ Principles of Physical Chemistry (for years
11-12 only)

¢ Environmental cChemistry (for years 11-
12 only)

3. In their study of the WORLD OF PHYSICAL
PHENOMENA students will investigate and devel-
op their scientific knowledge and understanding
of the:

¢ Energy/waves
¢ Electricity/electrical energy
¢ Magnetism/electromagnetism

¢ Forces and motion

Major Learning Outcomes and Learning Outcomes

Samoa’s education curriculums are outcomes-
based. An outcomes-based curriculum clearly
identifies the knowledge, skills, attitudes and
values that all students should be able to acquire
and demonstrate at each year level in each subject
of study. Teachers are able to teach and students
are able to learn effectively when the learning
outcomes are made explicit.

The learning outcomes are what students
should be able to demonstrate they know and
can do using the knowledge and understanding of
the contents they learn, and ensure that students
realize their individual capability as they progress
from one level to next.



The learning outcomes enable teachers to close-
ly monitor the progress of students, so that appro-
priate counseling and interventions are provided
whenever needed and report to parents according-
ly. The achievement objectives, relating to the spe-

Teaching and learning is a process by which
new understandings are formulated and con-
structed. Students learn best in Science when
they take action themselves to generate and cre-
ate meaning of what they are learning, and to
apply the new knowledge in relatable situations
in their local environments and the global world.
The approaches to teaching and learning should
focus therefore on:

e creating opportunities for exploration, ex-
perimentation, observation and communi-
cation of their findings;

« allowing flexibility and freedom for the stu-
dents to contribute to the planning of their
own learning whenever possible;

« allowing opportunities for students to ask
questions and receive answers or engage in
active discussions with peers on questions
raised;

e engaging students in active construction of
ideas and activities that develop their abil-
ities to learn;

e creating opportunities and activities in
which students can relate to what they are
learning and see the relevancy to their own
lives and environments;

e creating opportunities to build students’
confidence to present their thinking and

The National Curriculum framework recognis-
es the relationship between all aspects of a cur-
riculum and methods of assessment because as-
sessment is the cornerstone of outcomes-based
learning in all subjects, and it is an integral part
of teaching and learning in every classroom. It is
the process of collecting and evaluating evidence
of students’ learning in order to determine the
progress of students, and to inform judgements

cificaims, are outlined within each strand explicitly
showing the knowledge and essential skills which
students should develop and achieve as a result of
their active engagement with the Science contents
through a variety of activities and experiences.

findings or projects individually or in groups
in their own articulate accounts of their ex-
periences or findings.

In addition to the Science-specific approaches
above, there are also general approaches that are
part and partial of everyday teaching and learn-
ing. These approaches include, but not limited to:

e discussing with students the achievement
objectives and learning outcomes and suc-
cess criteria to achieve them;

e recognizing that learning is demonstrated
and communicated through oral and writ-
ten academic language that should be ex-
plicit and articulate;

e adopt the three R’s - Read, Research and
React as a proactive strategy for studying
ahead of schedule. Read the material before
the teaching is delivered, research by find-
ing out more about what has been read and
then react by self testing one’s own under-
standing, and noting down what is not un-
derstood to discuss with teachers;

e allowing ample time to provide feedback
and formulate responses and actions to
eliminate obstacles to students’ progress
and/or enhance successful learning.

and interventions to improve students’ perfor-
mances.

An outcomes-focused Science approach to as-
sessment should involve, but not limited to the fol-
lowing:

e constructing a range of assessment prac-
tices to provide useful information on stu-
dents’ progress against the achievement
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objectives stated in the curriculum;

¢ encouraging the use of local resources and
improvising by using what is available for
projects, experiments, and research;

e promoting and encouraging skills and
knowledge internal assessments such as in-
dependent or individualized research/proj-
ects, oral presentations to test articulate
Science language and confidence, practical
experimenting with oral and written com-
munication of findings etc.;

¢ keeping assessment and evaluation as an
ongoing process where feedback comments
are provided to the students on a timely ba-
sis and interventions and other support are
provided wherever and whenever needed;

e timely reporting to parents or guardians
of students’ performances so that parental
support is involved in the push to improve
where needed;

e providing opportunities for students to be
involved in the planning of the assessment
of their own work;

e construction of written assignments, tests

and examinations to include questions that
tests individual interpretations of a situa-
tion i.e.,, where there is no set right answer.
Such assessments encourage the students
to think beyond just rote recalling of formu-
lae, calculations and concepts;

e providing opportunities for students to
explore and experience the applications of
science in their local environments and in
the country and report on their observa-
tion and findings. For example, field trips
to Taula or Vailima Breweries to observe
and learn about the making of beer and so-
das, to SROS to witness the making of flour
from breadfruits, the making of whiskey
from talo, to Faleolo Airport to learn about
the Solar Energy panels, to Afulilo to learn
how electricity is produced, to Moataa
mangroves to learn about the conservation
of marine life there, to TV stations to learn
about technology use in broadcasting etc.

Assessment, learning and teaching as an on-
going process is illustrated by the following dia-
gram:

teaching
& re-assess

Plan

from texts
and standards

Teaching
&Learning BgEEs
Cycle

Analyze

data and
student work

FIGURE 4

Assessment, learning and teaching as an ongoing process.



There are three purposes for assessment:

I.  Assessment for learning: these assess-
ments should be diagnostic and feed-
back assessments (classroom activities/
homeworks/ assignments) so the teach-
er can improve the teaching and learning
by diagnosing the learning strengths and
weaknesses of students before the teach-
ing and learning continues. The results of
diagnosis should enable the teachers to
give constructive feedback and formulate
activities and responses to improve the
learning where needed and ensuring the
learning proceeds satisfactorily.

II. Assessment as learning: these assess-
ments are learning outcomes based. Ac-
tivities are constructed to test the stu-

Essential Science SKkills

Essential skills are the broad skills that should
be developed and acquired throughout the years
of schooling. Such skills involve, but not limited to:

i. Communicating effectively and articulately
ii. Problem solving

iii. Using aesthetic judgement or visual aids or
arts

iv. Social and cultural skills and attributes
v. Work and study skills

vi. Integrating knowledge

vii. Using technology effectively

dents’ understanding of the learning
outcome expected of them. Constant and
timely feedback must be provided so the
students are aware of their responsibili-
ties as learners.

[II. Assessment of learning: these assess-
ments are summative tests and examina-
tions that take place at the end of a unit or
strand or end of a term. It is equally im-
portant as the other assessments above,
that the feedback for students to be con-
stant and timely so that ample opportu-
nities and time for students to react and
contribute to correcting or improving
their own learning are provided.

Good assessment practices should be fair, val-
id, open, reliable and manageable.

In Secondary Science, the broad skills are de-
veloped and applied in various ways as the learn-
ing progresses throughout the years of schooling
at all levels.

Students experience success in learning sci-
ence when learning programmes provide op-
portunities for them to build on their current
knowledge and to develop essential skills as they
investigate and explore science concepts.

Table One below shows the linkages between
what the students will do (actions) and the skills
they will gain from learning Science.

What students will do Science skill

- formulate their own questions
- answer their own questions through investigations
- develop “fair” testing procedures

Planning

- gather raw data and information from a range of sources

Recording data

Gathering information

- process data and information

- present information in tables, graphs and text

Processing information

Presenting information

- interpret information

Interpreting information

- discuss their ideas

- report on their findings

Reporting

TABLE 1
Action/Skill links.
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Table 2 below expands the descriptions of what students should do to demonstrate the pro-
gression in skill development from Year 9 to Year 12.

Science skill

Years 9 and 10

Students will be achieving at
these levels when they can:

Years 11 and 12

Students will be achieving at
these levels when they can:

Planning

e ask a question relating to a
problem or observation and
write a testable hypothesis;

» design “fair tests”, simple
experiments and surveys with
an attempt to control obvious
variables.

e ask a series of questions re-
lating to a problem or obser-
vation, select one for inves-
tigation and write a testable
hypothesis;

» design “fair tests”, experiments
and surveys with clear identifi-
cation and control of variables.

Gathering Information

e gather information from differ-
ent sources

o gather information related to the
question or topic

e gather information from a wide
range of sources;

gather qualitative and quantita-
tive information related to the
question or topic.

Recording data

e record simple data, information,
measurement and observations;

» use simple formats to record
data and information.

record complex data, informa-
tion, measurements and obser-
vations;

systematically and efficiently
record data, information, mea-
surement and observations.

Processing and Presenting
information

e use simple information pro-
cessing techniques to process
information related to a question
or topic;

e use simple information presen-
tation techniques to present
information related to a question
or topic.

use complex information pro-
cessing techniques to process
information related to a question
or topic;

use complex information pre-
sentation techniques to present
information related to a question
or topic.

 identify simple tends and
relationships in processed or
presented information;

identify trends and relationships
in processed or presented infor-
mation;

Interpreting e draw a conclusion from pro-  draw and justify conclusions
cessed or presented information from processed or presented in-
that related to the hypothesis, formation related to the hypoth-
question or topic. esis, question or topic.

» report what they did and what « report their findings that are
they found out in their investi- relevant to the topic and the in-

Reporting gations. tended reader in a clear concise

manner.
TABLE 2

Skill development progression.




The language associated with learning in sci-
ence is often abstract and can be demanding for
any learner. This is understandable considering
the abstract nature of Science concepts and the
specialised jargon it uses.

The Secondary Science curriculum demands
the use of English as the language of instruction
as well as assessment. So learning Science can be
complex for most of Samoa’s students for whom
English is a second language. It is therefore pro-
foundly important that students are assisted to
learn the language associated with science as
they go through the learning activities in the
classrooms.

The Secondary Science Curriculum provides a
lot of opportunities for students to develop Sci-
ence literacy skills; their abilities to think, read,
write and speak using Science jargon or lan-
guage. The use of English should be encouraged
as much as possible in oral and written presen-

Values influence the behaviour of an individ-
ual and serves as his guidelines in responding
to everyday situations. At the Secondary edu-
cation level, the values developed and acquired
in primary education must be enhanced for
continuous appreciation of learning Science by
the students. Learning opportunities therefore
must be created and provided for students to
demonstrate:

 fairness, collaboration, acknowledgement
and consultation with peers and apprecia-
tion of others’ contributions;

¢ honesty and integrity in the works they pro-
duce;

e accuracy and objectivity in data and infor-
mation they collect to validate their obser-
vations and findings;

e wisdom, excellence and perseverance to
continue learning to the best they can do;

tations for continual use of English and Science
special terminologies to prepare students for not
only summative assessments but also for them to
relate what they learn to what they see and read
in real life worldwide.

Incorporating and integrating the nature of
Science into classroom through stories or arti-
cles about Science discoveries, events and ap-
plications of Science in real life situations is one
strategy to develop the English language use in
Science classrooms. Activities using stories stu-
dents read can be modified to connect the Sci-
ence concepts to what they read and to engage
them in discussions about the story or article.

Considering the potential use of the Samoan
language as a learning tool to enhance students’
understanding in Science, it is imperative that
English Science terms be retained at all times
alongside the Samoan translations, for clarity
and integrity of the Science content.

e responsibility for their own actions, choices
and judgements as well as a sense of own-
ership and responsibility for their environ-
ments including their school environments;

e honour and respect to treat others with ut-
most respect and considering others’ opin-
ions and beliefs;

e open-mindedness to accept that Science can
have limitations and all knowledge is ten-
tative and so must be prepared to change
views if evidence is convincing;

e tolerance and understanding of social, cul-
tural and academic differences and diversi-
ty within their learning environment;

e consideration and inclusion of all regardless
of abilities;

e curiosity to develop a strong desire to ex-
plore beyond the classrooms what they
learn and question what they find.



The Samoa Secondary School Curriculum Over-
view Document requires education to be gender
inclusive. This means that students should not
be excluded from developing good self-esteem or
from participating fully and successfully in learn-
ing because of narrow gender stereotypes.

Materials used with this curriculum must give
learners the opportunities to understand how fe-
males and males can have a wide range of occupa-
tions, tasks and responsibilities. Texts must use
gender-neutral language where possible. Many
science materials have traditionally focused on
the experiences of boys and men. Teachers will
have to critically evaluate material for gender ap-
propriateness before using it in their classroom.

School programmes and learning activities
in the classroom should reflect the diversity of
roles available to females and males. Teachers
need to ensure that gender is not an obstacle to

The Ministry of Education, Sports and Culture
is committed to providing high-quality inclusive
education to all Samoan students within a school
culture based on respect and acceptance.

Science education recognizes and supports the
process of inclusive education and will need to
identify and develop programmes to ensure all
students of different academic, mental and phys-
ical abilities and calibers are accommodated and
exposed to some level of Science education.

Safety should permeate all aspects of the teach-
ing of Science. Teachers and students should be
aware of the safety implications of exploratory or
investigatory work. Safety accessories and wear
must be provided for practical activities in labo-
ratories for ALL Science subjects. Students should
be encouraged to observe safe and hygienic ways
of working during practical activities.

learning, success, or individual value. Science
programmes must ensure that:

¢ the interests, perspectives and contribu-
tions of both females and males are includ-
ed in programme content, resources and
methods of teaching;

¢ both females and males use science equip-
ment and take part in investigations and
practical work;

e both females and males take active and
valued leadership roles in activities;

e both females and males have equitable
access to resources, including teachers’
time, learning assistance and technological
equipment;

¢ Dboth females and males understand and
respect the right of each other to equal op-
portunity.

The Samoa National Curriculum Policy Frame-
work 2006 stipulates 2.5 hours per week for
Science teaching at all levels. These suggested
hours are only a general guide mostly suitable
for primary levels.

It is recommended that the teaching should
have a minimum of 3 hours (3 one hour periods)
per week of classroom lessons PLUS 1-2 hours
of activities such as laboratory/practical exper-
imenting, research for IA projects, field trips,
guest speaker once every other week.



The Overview of Curriculum Statements

The next pages (19-21) of this curriculum
statement provide the overviews of each subject
curriculum: Biology, Chemistry, Physics and their
respective component in the General Science
curriculum of Years 9-12.

Explanatory notes on
options offered for 4 year
level Science and learning
pathways for Science

The options offered for 4 year level Science
and learning pathways for Science are clarified
in pages 22-24 as further guides for students
and schools.

Explanatory notes on 4 year
Level Science Curriculum
Statements

Further notes on the realignment and compila-
tion of the 4 year level Science Curriculum Con-
tents are outlined in the pages BEFORE each sub-
ject table of strands, achievement objectives and
learning outcomes. This information is intended
to give teachers’ understanding and awareness
of changes in the 4 year level curriculums com-
pared to the five year level curriculums. Refer to
pages 25-26 for Biology/General Science Biolo-
gy, pages 68-70 for Chemistry/General Science
Chemistry and pages 112-113 for Physics/Gen-
eral Physics.

The Biology Curriculum Overview

The following diagram shows the overview
of the pure Biology curriculum and the Biology
component for the General Science option.

Biology is the strand WORLD OF LIFE. Stu-
dents will develop their scientific understanding
when they study the sub-strands;

1) Variety of Life
2) Cell Biology

3) Animal Biology
4) Plant Biology
5) Environment

The Chemistry Curriculum Overview

The following diagram shows the overview of
the pure Chemistry curriculum and the Chemis-
try component for the General Science option.

Chemistry is the strand WORLD OF MATERI-
ALS. Students will develop their scientific under-
standing when they study the sub-strands:

1) The Ways materials are structured [Atomic
structure and bonding]

2) The Properties and uses of groups of sub-
stances (for Years 9-11 only)

3) The Ways materials change [Principles of
chemical changes/Inorganic Chemistry]

4) Quantitative Chemistry (for Years 11-12 only)

5) Organic Chemistry (for Years 11-12 only)

6) Principles of Physical Chemistry (for Years
11-12 only)

7) Environmental Chemistry (for Years 11-12

only)

The Physics Curriculum Overview

The following diagram shows the overview
of the pure Physics curriculum and the Physics
component for the General Science option.

Physics is the strand WORLD OF PHYSICAL
PHENOMENA. Students will develop their sci-
entific understanding when they study the sub-
strands;

1) Energy

2) Electricity

3) Magnetism

4) Forces and Motion
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YEAR 9

Expalanatory Notes
On options offered for Year 10 to Year 12

The Year 9 Science curriculum is the same
for both streams of learning pathways as
outlined in page 9. This means the Year 9
Science does not offer any options. All year
9 students learn this Year 9 Science curricu-
lum as one of their 5 subjects of study.

The Year 10 Science curriculum offers two
options or streams: stream 1 - Pure Biolo-
gy, Chemistry and/or Physics; or stream 2
- General Science.

Students choose one option based on their
abilities, goals and choices of career path-
ways together with their teachers’ assess-
ments and parents’ advices.

The Years 11 and 12 also offer the same
options as in Year 10. Students should be
allowed to either continue from their choic-
es in Year 10 or switch to another option at

YEAR 10

Year 11 if they are unsuccessful with their-
original choices (Refer to Learning path-
ways diagram).

Recommendations of resources to support
this curriculum statement are included at
the end of each subject curriculum. These
recommendations are only a few of many
that are available online, from MESC and
bookshops such as SSAB and BSL.

Refer to explanatory notes on realignments
and compilations of each subject (Biology,
Chemistry, Physics and General Science)
contents before the respective subject
strands, achievement objectives and learn-
ing outcomes (Pages 25-26, 68-70 and 112-
113) for more details on the reshuffle of
contents across levels.

YEAR 11 YEAR 12

STREAM 1: PURE SCIENCE

English ©
Pure Maths ©
Choose 2 or 3 from below:
English © . . .
Maths © Biology, Chemistry, Physics
Science © Choose 1 or 2 from below if 5% and/or 6
Samoan © subject is required:

Social Studies © Samoan, Comp Studies, Music
Choose ONE from . Switch to
below if 6% subject aose eiEher Stream 2 if

5 Bk mid-year
is required: Stream 2 TR
Comp Studies
FTT STREAM 2: GENERAL SCIENCE
MS"'S’,'C English ©
Agri Dc_:ll_ence General Maths ©
General Science ©
Choose 1 or 2 from below if 5
and/or 6" subject is required:
Samoan, Comp Studies, FTT,
DT, Agri Science, Music,
HPE or Visual Arts
FIGURE 5

Learning pathways for Science students from Year 9 to Year 12 (4 year level)

Continue

ifSJSC is
successful
STREAM 1:
PURE SCIENCE
Same choices from
Year 10
Switch to
Switch to Stream 2
Stream 2 if SJSC is
if SJSC is unsuccessful
unsuccessful
Continue
ifSJSCis
successful
STREAM 2:

GENERAL SCIENCE

Same choices from
Year 10

STREAM 1:
PURE SCIENCE

Same choices from
Year 11

STREAM 2:
GENERAL SCIENCE

Same choices from
Year 11

© - compulsory

The diagram shows the range of choices students can choose from when following a learning pathway in Science. It is only intended as
a GUIDE for schools to counsel and direct their students to the right pathway most suitable for their choice of future career or goal and
for success in secondary Science education.



Science. Years 9-12

YEAR 12

TERTIARY EDUCATION

NUS, USP or overseas

B.Sc - Science or Maths or Computer

STREAM 1: i
PURE SCIENCE Continue BIOLOGY
ifSSLC is CHEMISTRY B.Ed- Secondary Maths/Science Education
SSLC successful and/or : L
; Bachelor Degrees in specialized fields such
Same choices from PHYSICS as pharmacy, engineering-civil, chemical,
Year 11 biological, medicines, optometry, dental,
pathology, environmental science, marine
biology, etc
GENERAL SCIENCE DIPLOMA in
(for Nursing, Primary Education,TVET) PRIMARY EDUCATION (FOE)
and/or or
STREAM 2: X X )
GENERAL SCIENCE Other Vocational providers/APTC Nursing (FON)
ssic ?’gggﬁ Certificate in or

successful

Same choices from
Year 11 or

IT/Computer/music etc

FIGURE 6

TECHNICAL/vocational

TECHNICAL/vocational
(Level 3 and 4)
or

IT/Computer/music

Learning pathways for Science students from Year 12 onwards

This diagram is a sample illustration of link of SSLC or Year 13 Science Curriculums to NUS and other post-secondary programs.

Explanatory notes

On realignment and compilation of biology and
general science biology component for 4 year
level

The compilation of specific contents for the
Biology and General Science Biology component
curriculums for the 4 year level of secondary
school education is based primarily on the
following resources:

e 5 year level Biology and Science curricu-
lums for Years 9-13 compiled and reviewed
from 2014-2019 by Science panelists.

e externally reviewed 5 year level Biology
curriculum statements from 2018 by exter-
nal reviewer.

e moderation of the revised secondary Biol-
ogy and General Science Biology for 4 year
level Years 9-12 by External Moderator/
Technical Advisor

The approach in this compilation ensures that

for:

1. STREAM 1 - BIOLOGY, the contents as in the
5 year level remain intact but realigned into 4
year level, with the contents reshuffled across
Years 10,11 and 12, while the content for Year 9
remain mostly intact. Specifically the reshuffle
of curriculum contents is as follows:

the 5 year level Year 9 Science curriculum
mostly remains as it is with a few very basic
introduction of Biology concepts that are
covered in new 4 Year level Year 10 (mainly
in the sub-strand Cell Biology).

the 4 year level Year 10 Biology Curriculum
is a combination and realignment of 5 year



level Year 10 and Year 11 Biology contents
which ensures no repetition of contents and
achievement objectives while also making
sure the contents are pre-requisites for
next level up.

e the Year 11 Biology for 4 year level is basi-
cally the 5 year level Year 12 Biology cur-
riculum with very few changes to some
achievement objectives in the sub-strands
Variety of Life and Cell Biology to ensure
the flow and connection of content from
new Year 10 to this level.

e the Year 12 for 4 year level is also basically
the 5 year level Year 13 Biology curricu-
lum with very few changes to some of the
achievement objectives in the sub-strand
Cell Biology to ensure the flow and con-
nection of content from new Year 11 to this
level.

2. STREAM 2 - GENERAL SCIENCE (BIOLOGY
component). The Biology component for General
Science has been compiled and realigned from
the contents of the curriculums for each level in
Stream 1 for 4 year level. The General Science
Biology Component contents were compiled and
realigned as follows:

e the 4 year level Year 9 General Science Bi-
ology component remains the same as in
Stream 1.

o the 4 year level Year 10 General Science Bi-
ology component is similar to that of Stream
1 except for some differences (omissions/
replacements) in sub-strands Cell Biology
and Environment compared to Stream 1.

o the 4 year level Year 11 General Science Bi-
ology component is similar to that of Stream
1 except for some differences (omissions/
replacements) in sub-strands Variety of Life
an Cell Biology.

o the 4 year level Year 12 General Science
Biology component is also similar to that
of Stream 1 except for a few differences in
sub-strand Cell Biology.

For consistency across the four levels in terms
of number of strands to be studied, this compi-
lation also groups the current strand “Genetics”
under the strand “Cell Biology”, to have 5 strands
for each of the four years. This removes the in-
consistent pattern of the current five year level
Biology curriculums where there are five strands
for Year 9 and six strands for Years 10 to 13.

The strands are :

Variety of Life

Cell Biology (with Genetics)
Animal Biology

Plant Biology

Environment

v e



Strands, Sub-strands and
Learning Outcomes




Explanatory notes on realignment and compilation of Biology
and General Science Biology component for 4 year level

The compilation of specific contents for the Bi-
ology and General Science Biology component
curriculums for the 4 year level of secondary
school education is based primarily on the fol-
lowing resources:

5 year level Biology and Science curricu-
lums for Years 9-13 compiled and reviewed
from 2014-2019 by Science panelists;

externally reviewed 5 year level Biology
curriculum statements from 2018 by ex-
ternal reviewer;

moderation of the revised secondary Biol-
ogy and General Science Biology for 4 year
level Years 9-12 by External Moderator/
Technical Advisor.

The approach in this compilation ensures that

for:

1.

STREAM 1 - BIOLOGY, the contents as in
the 5 year level remain intact but realigned
into 4 year level, with the contents reshuf-
fled across Years 10,11 and 12, while the
content for Year 9 remain mostly intact.
Specifically the reshuffle of curriculum
contents is as follows:

The 5 year level Year 9 Science curriculum
mostly remains as it is with a few very ba-
sic introduction of Biology concepts that
are covered in new 4 Year level Year 10
(mainly in the sub-strand Cell Biology).

The 4 year level Year 10 Biology Curricu-
lum is a combination and realignment of
5 year level Year 10 and Year 11 Biology
contents which ensures no repetition of
contents and achievement objectives while
also making sure the contents are pre-req-
uisites for next level up.

The Year 11 Biology for 4 year level is
basically the 5 year level Year 12 Biology
curriculum with very few changes to some
achievement objectives in the sub-strands
Variety of Life and Cell Biology to ensure
the flow and connection of content from
new Year 10 to this level.

The Year 12 for 4 year level is also basical-
ly the 5 year level Year 13 Biology curricu-
lum with very few changes to some of the
achievement objectives in the sub-strand
Cell Biology to ensure the flow and connec-
tion of content from new Year 11 to this level.

STREAM 2 - GENERAL SCIENCE (BIOLO-
GY component). The Biology component
for General Science has been compiled
and realigned from the contents of the
curriculums for each level in Stream 1 for
4 year level. The General Science Biology
Component contents were compiled and
realigned as follows:



The 4 year level Year 9 General Science Bi-
ology component remains the same as in
Stream 1.

The 4 year level Year 10 General Science
Biology component is similar to that of
Stream 1 except for some differences
(omissions/replacements) in sub-strands
Cell Biology and Environment compared to
Stream 1.

The 4 year level Year 11 General Science
Biology component is similar to that of
Stream 1 except for some differences
(omissions/replacements) in sub-strands
Variety of Life an Cell Biology.

The 4 year level Year 12 General Science
Biology component is also similar to that
of Stream 1 except for a few differences in
sub-strand Cell Biology.

For consistency across the four levels in
terms of number of strands to be studied,
this compilation also groups the current
strand “Genetics” under the strand “Cell
Biology”, to have 5 strands for each of the
four years. This removes the inconsistent
pattern of the current five year level Bi-
ology curriculums where there are five
strands for Year 9 and six strands for Years
10 to 13.

The strands are :

AR

Variety of Life

Cell Biology (with Genetics)
Animal Biology

Plant Biology

Environment
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Recommended Resources for Teachers and
Students of Biology and General Science Biology

These are only a few of many resources teachers and students can search and use to assist with
the teaching and learning.

Textbooks and booklets:

1. Book 1 Year 9 Science; CDMD, MESC

2. Level 1-3 Biology AME Workbook, for exam revision and practicing exam questions; Cara
Scott, updated 2019, ESA Publications

3. NCEA Level 3 Biology internals; T. Greenwood, L Bainbridge-Smith, K.Pryor, R.Allan, 2nd
edition 2017, BIOZONE ISBN: 978-1-927309-61-2

4. Various NCEA Science and Biology textbooks available on scitext.co.nz. For examples:
¢ ESA Study Guide Level 1 Biology; M.Sinclair - also available on scitext.co.nz
e AME Year 11, year 12, year 13 (Level 1-3) NCEA Biology textbooks or booklets

5. Samoa SchoolNet & Community Access Project Model Learning Activities, Biology Years
12/13, RTI international & SchoolNet and MESC

6. Year 12 Biology Teachers Workshop 2016, Module 1: Micro-organisms

7. Environmental Science, The Natural World Around us, Year 11 Students’ Booklet, CDMD,
MESC

8. Learning about climate change the Pacific way; A guide for Pacific teachers; Samoa; SPC &
GIZ and MESC

9. Oceans Rising: A teaching unit for Years 8-12 children; SEREAD (Scientific Educational Re-
sources and Experience Associated with the Development of Argo).

Online webs (a few of many online resources with notes, videos, guides for teachers and stu-
dents):

* mMesc.gov.ws
 www.bioedonline.org
e www.nsf.gov

* www.actionbioscience.org






Explanatory notes on realignment and compilation of Chemistry
and General Science Chemistry component for 4 year level

This compilation of specific contents for the

Chemistry curriculums for the four year levels of
secondary school education is based primarily
on the following resources:

Current 5 year level overview Science curricu-
lums for Year 9-13.

Chemistry strands, aims and achievement
objectives progression for years 9-13 as re-
viewed and compiled by subject panelists
2016.

External review report 2019 for Year 12 and
13 by external reviewer Dr Taema Imo-Seuoti.

This compilation ensures that for:

. STREAM 1 - CHEMISTRY, the curriculums as

currently studied and recently reviewed for
the 5 year level remain intact but realigned
into 4 year level, with the contents reshuffled
across Years 10,11 and 12, while the content
for year 9 remains intact. Specifically, the re-
shuffle of curriculum contents is as follows:

the current Year 9 Chemistry component of
the Science curriculum for the 5 year level re-
mains as it is when shifting to the 4 year level
with first Year 9 cohort in 2021.

the whole current Year 11 (of the 5 year level)
Chemistry curriculum is combined with cur-
rent year 10 Chemistry to make up the curric-
ulum for the Year 10 Chemistry of the 4 year
level. This reshuffle ensures that there is no
repetition of contents and achievement objec-
tives when combining the two current Years
10 and 11 curriculums.

the whole current Year 12 (of the 5 year level)
Chemistry curriculum is now Year 11 Chem-
istry (of the 4 year level) but with very few
contents moved from the current Year 12
curriculum to be introduced at this level and
one sub-topic REDOX Reactions was moved to
form the new strand Oxidation and Reduction
as per recommendations by external reviewer
or technical advisor.

e the whole current Year 13 (of the 5 year level)

Chemistry curriculum is now Year 12 Chem-
istry (of the 4 year level) but with very few
contents moved from the current Year 12
curriculum to be introduced at this level and
one sub-topic REDOX Reactions was moved to
form the new strand Oxidation and Reduction
as per recommendations by external reviewer
or technical advisor.

. STREAM 2 - GENERAL SCIENCE, its Chemistry

component is compiled to make sure contents
is suitable for students who will choose this
option (instead of the pure Chemistry option
in Stream 1) beginning at Year 10, then Years
11-12, and ultimately leading to post-second-
ary studies in the fields of primary education,
nursing or TVET. The General Science curric-
ulum contents was thus compiled as follows:

¢ the Year 9 Chemistry component (for the 4
year level) remains the same as in Stream 1.

¢ the Year 10 Chemistry component (for the
4 year level) is the same Year 10 Chemistry
curriculum currently used for the 5 year
level.

¢ the Year 11 Chemistry component (for the
4 year level) is the same Year 11 Chemistry
curriculum currently used for the 5 year
level, but with very few contents moved
from the current Year 12 curriculum to be
introduced at this level and one sub-topic
REDOX Reactions was moved to form the
new strand Oxidation and Reduction.

¢ the Year 12 Chemistry component (for the
4 year level) is the same Year 12 Chemistry
curriculum currently used for the 5 year
level but with one sub-topic REDOX Reac-
tions moved to form the new strand Oxi-
dation and Reduction as per recommen-
dations by external reviewer or technical
advisor.

Unlike the Physics and Biology curriculums,

the Chemistry curriculum for 5 years level is dif-



ficult to be rearranged into a consistent number
of strands across all four levels, due to the dif-
ferent breakdown of strands of the current Years
12 and 13 compared to strands for the current
Years 9,10 and 11 curriculums. There are only
3 strands for Years 9-11 and 6 strands for years
12-13 for the 5 years level.

Nevertheless to bring the number of strands
under some common grounds, the new arrange-
ment of strands for Chemistry is as follows:

1. The ways the materials are structured

2. The properties and uses of groups of sub-
stances

1. The ways the materials are structured
(Atomic Structure and Bonding)

2. Quantitative Chemistry

3. Organic Chemistry

4. Principles of Chemical Change (Inorganic
Chemistry)

5. Principles of Physical Chemistry

6. Oxidation and Reduction

7. Environmental Chemistry

The 7% Strand “Environmental Chemistry” is a

The ways the materials changed (Principles
of Chemical Change or Inorganic Chemistry)

new strand recommended to be added for stu-
dents to learn the link of Science concepts to their
environment and the other Science subjects.
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1. WAYS THE MATERIALS ARE STUCTURED

[1.ATOMIC STRUCTURE AND BONDING]




“3uIpuOq puUe S2IN3oN3S JI1sY3 03 sauadoud asayy a3ejal (1)

aa3sn| “Ajjnonp ‘Ajljig

-eajjew ‘quiod 8uljiog ‘quiod Suljsw ‘ANALONPUOD [BD14ID3]9 (03 PajiW| 9] O3
sonadold |eoIsAyd "s9oueIsgns dljjelaul Jo sauadoud [eaisAyd ay 9quosap (1)
SU0I3I3I2

pazi|ed0[ep puUe Suol aAlIsod JO 2o13e| B SB puoq dljje3auw ay3 aqLasap (1)

[Bupuog dljjp3awi] e

“8Ulpuoqg pue s24N3oNJ3s 412y} 03 sauadoud [edi1sAyd asauyy a3efal (1A)

‘AYjignios ‘quiod 3uljiog/aulod Sugew ‘ANALGONPUOD [B1I3D9]9
0] pajiwi] g 03 saadoid [B2ISAY4 "SHI0MISU JUS|BAOD papualxa Alsjiuyul
pue S30UBISONS JeNd3joW 93a.0sIp 4O sauadoud [edisAyd syl aquasap (A)

{S30UBISNS JIUOI JO
uoneIpAY 4O $s900.4d DU} puUe 9|N23j0W J93eMm d43 JO Ajlejod oy 2qLIISp (Al)

‘3ulpuoq o1uol 03 Jejod y3nolyy Jejod-uou
woJj SuiAoW SU0J3I9ID JO YSINSULSIP 8y} Ul WNNULUOD ay3 aquasap (1)

‘spuoq JuajeAod Jejod-uou pue Jejod usamiaq ysinduysip (1)
{(8uipuog 23eUIpJ00) SUOJID3|3 JO JIed paleys e Se puod JUsjeA0D e 3qLISap (1)

[BuIpuog 3Ua|pA0d] e

"Buipuoq
pUB $9INJ2NJ3S 41} 0} S9OURISANS DIUO! Jo saiuadoud |edisAyd ayj a3ejal (1)

SsausPRlg ‘syulod 3undwi/3uljioq
‘AJ[IGNJOS ‘ANALONPUOD [BD1I3I9]9 :S92UBISENS DIUOI JO Saljdadold ay3 aquasap (1)

£J9JSUBJ} U0J3O9J2 JO SW Ul SUIpUOQ DUl 9G2S (1)

[Buipuoqg ool e
‘8ulpuoq Jejnoajowe iUl uieidxy e
:ued Ady3 Uaym (d1]|e39W pue JuajeAod ‘d1uol) Suipuoq Jejndajoweliul 3y] ‘g

U9JBM UM
SOPLO|YD JO UOPIER. 3Yj} 9elISUOWDP Ydlym suoyenba padueleq a31m (i11)

‘8Ulpuoq pue aInonJ3s Jlayy

0} SOPLIOJYD JO SDIIALJONPUOD [BD1ID3]3 D43 pue sjulod Sunjaw sy} a3ejad (It
‘d-EN WoJj poriad ay3 ul JusWald a43 Jo

uonisod 2y} 03 UOGE[J Ul SOPLIOIYD Y} Ul SWIOJe SU3 JO Uorel sy urejdxa (1)

:sMOJ104 SB (IDH “1Dd “1DIV “ID8IN ‘DN Ag pa3esisnijl) sspHojyD (q

(D1SS) 2T WUV3IA TT dVIA (DSrS) 0T ¥V3IA 6 dV3IA

"dnoJ3 e umop pue porad e
SS0.Joe paduelle ale SU0J3I3[
90UdJeA  MOY  9jeljsuowa( e

:ued Aay} usym ajqey d1poul
-ad 2y} pue SU0J}I3|3 JUDJeA 'S

‘SJUBWR uowisuely g1
dnoJ3 pue /T dnoid aonpouiu|

ESE
-9]2 pue sdnoi8 2onpojul

:ued Aayy usym
SjuswWaJd Jo d|qe) dipolad ay] g

‘(032 SOPIXOIPAY ‘SPIXO)
spunodwod [e3aW 2dNPOJIU|
"S2JNIXIW pue spunodulod

JO sapJadosd Y3 aqguIsag

O pue ‘4 “oD se yans
Spunodwlod Jo sasn sy Ajiuap)

(‘0 H “00D) Aoeloge
|ooy2s e ul spunodwod aledald

"sauNIXIW pue spunod
-Wod ‘s)uswaje aledwon)

:Ued Ay} Usym sainixiw pue
spunodwo jo saadoid ay] ‘g

“(S3UBWdIP 07

-T) swoje pue suol Jo sjuaul
-93uelie  uoJdR  aJedwo)
(GIE

-39 OZ-T) Suol jo sjusw
-93uUelle  UOIP3Be  2ONPOIIU|
(GIE

-39 OZ-T) Sjuswae Jo ssew
JEIND3|OU SALE|R ‘SSew Jejou
‘Ssew  JB[ND3JOW  2dNPOJIU|
“(0Z-T) swole/syuaul

-9|9 4O 20usanbas |eduswnu
pue weJsdelp Suisn  juaW
-93uUelle  UOIPBe  2ONPOIIU|

“(uoneuwn

-gns ‘UoesUaPUOD ‘UOLE
-odeAs  ‘Buizeauy  ‘Sunyjaul)
sojels  98ueyd  sjelaewl
uaym sapJdadoud |esisAyd
ur a3ueyd ayj 91e31SaAU|
"S9383S 98UeP ey}
S|elalewl AepAIana Ajusap)
"SaJnIX|W pue spunoduwiod
Jo 3doduod 2y} 2onpouiy]

Ued A3y} Usym saunixiw pue
spunodwo? jo sapJadoud ay] '

1. WAYS THE MATERIALS ARE STUCTURED
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1. WAYS THE MATERIALS ARE STUCTURED

[1.ATOMIC STRUCTURE AND BONDING]
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3.THE WAYS THE MATERIALS CHANGED
[2. PRINCIPLES OF CHEMICAL CHANGES]

2. THE PROPERTIES AND USES
OF GROUPS OF SUBSTANCES
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2. PRINCIPLES OF CHEMICAL CHANGES or INORGANIC CHEMISTRY
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5/4. ORGANIC CHEMISTRY
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7. ENVIRONMENTAL CHEMISTRY
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6. OXIDATION AND
REDUCTION
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Science. Years 9-12

Recommended resources for teachers and
students of Chemistry and General Science
Chemistry component.

Textbooks and booklets:

1. Book 2 Year 9 Science; CDMD, MESC

2. Samoa SchoolNet & Community Access Project Model Learning Activities Chemistry
Years12/13; RTI International, SchoolNet and MESC.

The Material World, Level Six Science; Sue Haigh, New House Publishers Ltd.

4. GEF Pacific Persistent Organic Pollutants Release Reduction Project, Chemical Management
Training Manual, APPENDIX A; SPREP and UNEP

5. Chemistry Workbook 1; Tomoya Kinugasa, MESC and JOCV/]JICA, 2012

6. Chemistry textbooks available on scitect.co.nz (a few of many):
¢ Beginning Chemistry workbook, 3rd edition, year 12 workbook, updated 2017
¢ Levels 1, 2 and 3 Chemistry Learning workbooks,
e ESA Study Guides Level 1,2 and 3 Chemistry

Online webs: (a few of many online resources with notes, videos, guides for teachers and stu-
dents and even parents etc)

*  mesc.gov.ws

e acs.org

¢ chemcalaid.com

¢ 4masteringchemistry.com
¢ chemequations.com

¢ chemguide.co.uk

¢ chemistryworld.com









This compilation of specific contents for the Phys-
ics component of Secondary Science education is
based primarily on the following resources:

e 5 year level overview curriculums for Year
9-13;

¢ updated and recent curriculum reviews by exter-
nal reviewers and subject panelists contracted to
undertake the review process of Science curricu-
lums; and

e unpacked Year 12 and Year 13 curriculums de-
veloped by Subject Panelists and CDMD.

The approach is to ensure smooth transition and
bridging any gaps in between each year by making
certain that the prerequisite knowledge and learn-
ing outcomes are achieved by students before pro-
gressing to the next level. Generally, the contents are
spread across the four levels to ensure achievement
of the following:

e Continuation across the four levels of the
learning outcomes with level of difficulty in-
creasing from previous level to next.

¢ The first year of Secondary Physics education
is basically introduction to Physics concepts
with simple examples, simple problem solving,
simple experimenting or investigating while
relating and integrating concepts learnt to
real life situations or the students’ local envi-
ronments. The curriculum for year 9 therefore
remains the same for both streams: Stream
1-Physics and Stream 2-General Science.

e Atyear 10 where students will choose either
Physics or General Science, the two options
(Physics and General Science) only differ by
the quantity of contents covered, with the con-
tents for General Science specifically selected
to be pre-requisite to next level up which is
year 11 General Science and onwards, while
the contents for the pure Physics are selected
contents from the current 5 year level curric-
ulums for year 10-12.

¢ The last two years (Years 11 and 12) of Sec-
ondary Physics education is expansion of the
concepts learnt at the lower levels with lev-
el of difficulty increasing in problem solving,
practical investigating or experimenting for
both streams. Introduction of some topics not
covered in lower levels takes place mostly at

Year 12 -Stream 1 to bridge the gap between
Year 12 and Foundation Physics.

Specifically, this compilation ensures that for:

1. STREAM 1 - PHYSICS, the contents for the 5
year level (5YL) remain intact but realigned
into 4 year level with the contents spread
out across the 4 levels. That is, some con-
tents currently studied in year 10 is now in-
troduced in year 9, contents in current year
11-12 are now introduced in year 10 and
some contents in 5YL year 13 is now intro-
duced at the new year 11. The objective is
to minimize overloading the last two years
(Years 11 and 12) of Secondary Physics ed-
ucation (as is the case currently) and also to
make sure that the curriculums are teach-
able and manageable at these levels.

2. STREAM 2 - GENERAL SCIENCE, the con-
tents of the 5 year level (5YL) also remain
intact but realigned into 4 year level with
the contents spread out across the 4 levels.
In contrast to Stream 1, the contents for
the Years 10,11 and 12, are topics selected
from Stream 1 -Pure Physics. The selected
topics or contents are considered suitable
for students who will choose this option
beginning at Year 10 in 2022, then Year 11-
12 in following years and ultimately lead-
ing to post-secondary studies in the fields
of primary education, nursing or TVET.

For consistency, this compilation also cluster top-
ics under just four strands, namely ENERGY, ELEC-
TRCICITY, MAGNETISM AND FORCES/MOTION for
all four levels, removing the inconsistent pattern of
the 5YL Science curriculums where there are four
strands for years 9-11 and six strands for years 12-
13. Topics or contents are now arranged under the
relevant strand according to concepts studied and/
or extension or integrated concepts from other
strands that is to be studied.

The Strand 1 -Measurement in the 5YL (Years 12
-13) curriculums is removed from this compilation
as its content is integrated in all four strands men-
tioned above, which means the achievement objec-
tives for measurement are covered as they work
on achievement objectives of the four strands men-
tioned above.
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1. Energy [Waves]




‘pasodwiiadns Ajjued Jo Ajjoym aie sasind
10 SaABM OM] Uaym adeys juensal ayy melp o3 sjdpund uonisodiadns ayy asn e

ued A3y} USyM 22US194493U1 pue uoldeIyiq b

“JY3I| JO 2INjeu [enp ayj SSNJSIP pue ule|dxy e
‘lopoud Jydi| uojoyd ay3 ssnasiq e

‘lopowl Jy31| dABM BU3 SSNISI e

‘lopow Jy31| 4e[nasndiod a3 ssndSI e

Jy31| paJ ueyy ajow
spuaq Y81 an|q ‘sa8ued Aouanbaly JaySiy ay3 Ul 15238248 S| UOLOBIJI JBU] |[BIY e

Y31 91YM Ul JUSsaId sapUSNbaLy JUSIDYIP JO UolsIadsip 21es3suowa( e

“{uey a|ddui u aABM Ja3EM JUSPIDUI JUSPIDUL UO SSLIBPUNOQ JO 10949
a2y} Ag paAepiod uoyoesjas pue uonds|yal uleidxa 03 3ysl Jo Aoy} aAem SN e

:ued Ay uaym AIoay] dABM °E
OH n
—=|A 1O i =N
:WoJ) $9Seull JO uoredyiuSew auluala( e
'S9SUR| UISIaAIp pue 3ul349AUOD JO sauadoud Y3 3seJjuod pue aiedwo)) e
"S9SUD| BUISISAUOD AQ PaWLIOS S93eW! [BNJIA PUB (B3] UDaMIDQ ysIN3unsIiq e
a n Jf
—+—-—==10,}=°g!
1 1 1 d=755S
:5302[qo Jo sa3ewl Jo uonisod ayj dulwWISIdp 03 SAIYSUOLIe[J SUD| SY] JO DUO 35S e

'S9SUD| BUIBUSAIP 4O 3UIBISAUOD
3|8uls Aq pawo} saSewl Jo uoisod ay3 aujulIaIap 03 sulelSelp AeJ MeJp pue SN e

"uodIaYal [eu
-123U] [B303 2qIIS3P pue s22UeISgNS JO Jled USAIS e J0j 9|SUE [BI[1ID BU} 23E|NDJED) e

"006 S! @ Uay} ‘9[3ue [ed111d 943 S| T@ Usym Jey} Ajquap) e

‘wiNIpaw asuap ssa Ajjeado ue yjim Adepunod ayj syoau Aed
BUDYM WINIPaW Jasuap Ajjeordo ue uiyiim ajSue [ed11dD JO UOLHIPUOD Y3 9AISSQ) e

"soiIsUap [eando SULIRHIP JO BIpaW OM] U9aMIaq Alepunog
a3 3 pa3oeIfal Ajulew ale sAed JySI| se SINd20 ey} uoloajad [eqled a3 9AIsqQ e

couISTU = TQUISTU :diysuole|ad 3yl SUisn SAJOAUL 38y} SWa|qoid SNOLIBA DA|OS e

'S|ELI9}EW OM] DU} JO) XapUI 9AORIY
-21 aAGe2) 243 Se Jualpels a3 12.diaiul pue Jg uis JsuieSe 1g uis Jo ydess e jod e

(D1SS) 2T ¥V3AA

"XoAUOD ‘9ADIU0D “5'2
Sasua| Jo sadAy Jualaljip ul pawLio)
adAy ‘uonisod ‘azis “Ea Sodewl
3qosap 01 suwleldelp Aed s e
"S9SUD| PUE >00|q SSB|3 Jo1em
ul 431l Jo uonoedjal 91e31SaAU| e
‘uoLds|fal Ul sadewl [enIA pue
[ea) JO uopeulio) a2y} uledx3y e
"XaAUOD 9ADIU0D ‘aub|d “Ba
SIoLIW JO SadlA} Jualayfip Ul pawio)
adA1 ‘uoiisod ‘oz1s “B2  sadew
9q1Isap 0} sweidelp Ael 3N e
'SJoddiul [esriayds pue aueld
Ul Y31 JO uoyda|al 93e31SIAU| e
"DI2WIDD ajoy-uid ‘sasdifoa ‘Smo
-poys “8a2 3y3l Jo uoyededoud
JB3UI|13031 JO 9DUPIAS 3qLIDSS( e
UED ASy3 uaym s ‘e

SIoUUDIS
‘So0y02 “B'2 puNos JO UOLDS|
-2l Jo suopedidde 31e813S9AU| e

J21OM

JO SawinjoA Ju24aJJip YIM SasspjE

“8'2 Aduanbauy 03 diysuoneal sy
pue punos Jo youd ay3 uleidx3y e

U2)oM UID “5'3 SWUNIPaW JUSIaIp
Ul punos Jo paads ayj aqLdsa e
:ued Asy3} usym punos ‘g

5[1SUaIN BUINO0D ‘SauEUD
Jo Bulj00D Ja1bm ‘sazaalq bas pup
pup| “8'2 suogeniis AepAlana Ul
Ajoeded jeay oyioads Ul SaoUD
-JoyIp Jo suopedidde uiejdx3y e

TT 4Vv3IA

uoeanp3 AIBpPUOISS SIBBA 1 9Y3 J0) ZT-4 SIBSA JUBWIAILIS WN|NdLIND §HISAHC T Weans

'SjoAe} 3 Moy ‘paonpodd si

J1 MOY — S9ABM PUNOS JO J0IABY
-9( a3 91eS1YSAAUI PUE 9qLIIS(T e

“(@41m JO BuLiS) pIOS

puUe Ja3em ‘Ule Ul punos Jo paads
oy} aledwod pue  aquISa e

‘PaINsesw s 31 Moy AJauspl pue

S| A3Jaus punos jeym auyad e
:ued Aayy

usaym panjoAul sa8ueyd ASiaud

9y} pue (saAem) A31sus punos g

‘wnipaw Suguodsue; ay3 4o
safilenb ypm uonededosd punos
JO spaads Sulajip 23e100SSY

‘049z
S| ssai3old aABM Ul PIAJOAUI
sopyJled 3ugeiqgia Jo jusuwaded
-SIp a3eJdane ayy Aym uiejdx3

‘|]aAei] Jo
uoydalip ay} o3 Jendipuadiad
S| JUOJJ 2ABM 3U} eyl Ajgusp|

"'SOABM PUNOS pue Jy3i| Jo ainy
-BU 3y} 1SeJuod pue aljeduwlo)

Y4 = A9 S9ABM JO paads
aulwIslep 03 ejnwuo)  Addy
() epnyjdwie (A) AJ20[9A (1) PO
-14ad (Y) YaSus| anem ‘(§) Adusnb
-91J JO SUIS] Ul SSABM 3qLSa(

Nupj addui ‘vas
“B'9 J9JeM Ul SOABM 3SIDASURL
pue |euipnyiduo| Jo uoyededoud
31 91eJISUOWAP pue 21e31SaAU|

“Jayjoue 03 uofisod auo Wody
A319UD AJIED SaABM ey} ||eddy e

:ued
ASU} USUm sanem Jo salsadold ‘g

(OSrS) 0T ¥V3IA

6 dVIA

1. Energy [Waves]

SANVYLS
-ans




"POAJIISUOD S| UINS B3 2Jaym suo
-e1S94lueW ABJ2UD UdaMIDQ ASIDUD JO 93UBYDIDIUI DU SUIAJOAUI SWRJGoJd SA|0S e

"91e) Apeass e e s| a3ueyd A31aua aiaym sydeds

auwy-ainjeladulal Ag pap|aIA uoreullojul wolj Ajeded jeay oyinads auiuwis}aq e
"90uelsgns JejnoyJed e Jo aunjeladwa) ay3 a3ueyd 0}

paJinbas AZ1aus SUIAJOAUL SWB|GOId SA|0S pue oW = H diysuouejal ayy asn e
"93€3S Jo adueyd

pue Ajddns A3Jaus 03 3unejas swajqodd SA|0S 01 Jw = H diysuoneal ayy 3N e

"2)eJ Apeas e je
A3JaUd 3uIsO| J0 3ulules Jaye saouesgns Joj sydedd swg-ainjeladwal Joudiajul e

"91€3S JO 93ueyd B Y3IM pajeidosse S| a3ueyd ainjeladuwal ou ey AJjuap| e

"93€35S JO d3ueyd e aonpoud
0 JOPJO Ul ‘Jbay Juajp| Se paquasap ‘98ueyd ASJaua JO Juswalinbal ay3 aqLIsa e

:ued Aayy uaym A31aus jesH 9

‘INHS 40 Aduanbauly pue poriad
SwL J0J SUOISSaldXe JuUaWade|dsIp JO SWIS} Ul AJIDO[SA SNOSUBIURISUl 9G1DSa(T

‘ydeid awy A3D0J9A pue
ydeud swy Juswade|dsip e uo |\HS a3 4o diysuoneal ayi ysinduysip pue 31e|9y e

"032 Juswade|dsip ay3 03 jeuoiodold Aj3oadip sI uolels|adde
J0 apnjiuSew ‘aul| e U0 Juiod paxy e spJemol pa3dalip sAemie s| Apog a3 4o uole
-J3922€ ‘BUl| JY3IeJ3S B UO S$93B||10SO APOQ o1 ‘INHS 4O Sousiajoeleyd ayy Ajjuap|

‘BuLIDay /b2 ‘a|pb.o ‘Buidwinf aa8ung ‘wnjnpuad BUIMS b
“§'2 so|dwexs JO ABleA B UM S3eJisn||l pue UoJOW dluoudiey adwis auysq e

:Ued A3y} Uaym (|AIHS) uoow djuow.ey ajdwis 03 UoldNpoIU| °G

‘(Ayjenb jepou-nue Jo jepou)

S9ABM JU3I| JO JUSWSDI0JUIS IO UOLIR||S92UED 3} SUIUIWIISP Ul UOLRISPISUOD J9p
-un juiod e 03 S92UN0S OM] WO SdUIaHIp Yied Jo aduepiodwl sy} 91e31SaAU| e
"92IN0S Jy3|| e 03 paljdde se Jualayod Wial 3y} auysq e

pmEp="Y < U | pue 1
’ I e

:sdiysuonejas oy s e
‘pa1ewWsa g Aew SYI3USSABM UDIYM WOL) SJUSWSSUBLIE }I|S 9|gNOpP 9ZIUS0J3Y e
‘|lapow aABM 33 J0J Juoddns se sulapied 9oUa194J91Ul JO SN|EA 3U} MOUY| e
‘dejano sussped uonoeIip 0Mm} Uaym uaddey ||IM Jeym JoIpald e
N300 03 A|21] SI UOLDBIHIP UDIYM Ul SUOLENYIS 101Pald e

W3y

JO UOISISdSIP JO SWIISY Ul SMOG
-UleJ JO uonewlo) ayj ule|dx3
‘swisud

AG 1431| Jo uoIsIadsip a3e31SaAY|
'SUOLDJI0D JIBY] pue

S9A9 9y} JO S10949p 93e31S9aAU|
“DIaWDD

‘SoAo ‘adoosoiojw “8a uoyoely
-aJ Jo suopedidde 23e31359AU|
‘uooeJ4aJ Ul S9SeW] [BNIA pue
|[eal Jo uopewJoj ayj ulejdx3

"A3J2U9 puUNOS JO JDAIDDDI

B Se SJoe Jea 3y} Moy aquasa( e

“|1D44230M ‘BUIjIOg 12IDM ‘SYSIP
J0dwos  ‘auoydoaoiw - Yaxpads
o1snw ‘jlaq Upa Uving o ajp|nyn
‘winp “8'3 "A3J9Ud punos JO sasn

Jo suoyedidde ajdwis 93e313SaAU| «

"SOABM
[EUIPNHISUO| JO SULID} Ul SoABM

puNos AJIssepD  pue  aquasa e

(3755) 2T AVIA TT ¥VIA (0SrS) OT ¥VIA 6 4V3AA ﬁ

1. Energy [Waves]
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2. Electricity [Electrical energy]
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2. Electricity [Electrical energy]
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3. Magnetism [Electromagnetism]
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4. Forces and Motion
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3. Magnetism
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1. Energy [Waves]
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Science. Years 9-12

Recommended Resources for Teachers and
Students of Physics

These are only a few of many resources teachers and students can search and use to assist with
the teaching and learning.

Textbooks and booklets:

1. Books 3 Year 9 Science; CDMD, MESC

2. Science Circus Pacific Extraordinary Science with Ordinary stuff Workshop Booklet; Walker,
Duggan and Shevlin, ANU

3. Physics Learning Guide for Years 12-13; Dr Brian Bennison, NZAID and CDMD, MESC

4. Advanced Physics for You; K. Johnson, S. Hewett, S. Holt and ]. Miller, Nelson Thornes (Lon-
don), 2000 edition (for Year 12)

5. Physics for You; K. Johnson, Nelson Thornes (London), 2000 edition (for Year 11)
6. Physics Workbooks for Years 12 - 13; Hiroaki Matsukawa, JICA and CDMD, MESC
7. Various NCEA Science and Physics textbooks available on scitext.co.nz. For example:
e AME Level 1 Physics workbooks; P. Bendall
¢ AME Level 2 Physics workbooks; D. Hausden
e AME Level 3 Physics workbooks; P. Bendall
Online webs: (a few of many online resources)
mesc.gov.ws
physicsclassroom.com
www.britannica.com

www.khanacadeny.org

1

2

3

4

5. www.sciencedirect.com
6. www.cnx.org

7. eschooltoday.com

8. brightstorm.com

9. solarschools.net

10. spark.iop.org (Institute of Physics)

11. saps.org.uk
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