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Introduction

Teacher professional development (TPD) is most effective when several elements are combined to support teachers. Training
and support should be as close to the school as possible so teachers have opportunities to practice their learning in their own
context. They can work with their peers to share success and challenges and reflect on their problems, devising contextually
relevant solutions. Teachers also need some form of external support so that they are introduced to new ideas, ways of
working and can refresh their subject knowledge and ensure that it is up to date.

This is especially important in a context like Sierra Leone where Junior Secondary Schools (JSS) and Senior Secondary
Schools (SSS) vary greatly in terms of access to resources and distribution of qualified teachers. Within government schools
there are large numbers of teachers who are: not qualified for secondary level, qualified but not government approved,
qualified to teach, but not in the subject they teach, and volunteer teachers with no prior training or qualification.

Teacher professional development demands a variety of activities so that all teachers, whatever their circumstances and
environment, can access structured quality professional development which supports their professional growth and helps
deliver quality education.

Between 2017 and 2020 Leh Wi Lan implemented a TPD strategy to support all JSS and SSS English and maths teachers and
Heads of Department (HoD), from approximately 1600 government-assisted schools.

The strategy included subject content training in maths and English as well as academic leadership training for HoD. Teachers
received training through termly face to face cluster sessions, led by national facilitators who were subject specialists. After
each face-to-face cluster training there was in-school support for teachers through regular visits from Leh Wi Lan School
Support Officers® where they conducted lesson observations and gave feedback to teachers. Instructional videos were also
created providing step by step explanations of specific concepts and examples of good classroom practice.

The diagram below shows how the TPD programme worked over a given academic year:
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Quality assurance and monitoring

This facilitator manual is part of the Leh Wi Lan TPD programme. It contains subject training for maths teachers in SSS. Itis
designed to be delivered over one academic year and each module links directly to SSS English lessons being taught in the
upcoming term (in this case term 1). It should be used alongside the MBSSE Lesson Plan Manual and Pupil Handbook. Whilst
focusing primarily on subject content, the materials have been designed to develop key pedagogical skills including gender-
responsive pedagogy, using teaching and learning aids, inclusive learning, reflection and problem solving.

These materials were produced by Cambridge Education, in collaboration with TSC, and delivered as part of the UK-aid funded
Leh Wi Lan project for training teachers in government assisted junior and senior secondary schools in Sierra Leone. These
training materials are in draft. They can be shared and adapted for use as long as they are not used for commercial purposes.

1200 School Support Officers conducted regular visits to government assisted secondary schools nationwide. Each covered approximately 8-10 schools and
supported the English and maths teachers by conducting lesson observations and giving feedback to enhance teaching and learning. They were supported by Leh
Wi Lan. This MBSSE School Quality Assurance Officers now perform this supportive supervision role
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Senior Secondary School Teacher Professional Development
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Facilitator Standards

Well prepared:

Arrives early

Has charts written and materials organised so they are ready to give out.

Refers to training notes but doesn’t read them constantly

Demonstrates strong familiarity of the lesson plan structure and content.

Time management:

Manages time

Session and activities start and end on time.

Understanding SSS:

Exhibits knowledge of the current context of Senior Secondary Schools - uses examples that are relevant to the
context

Subject Knowledge:

Clearly explains how to do the content of the lesson plans, using a variety of examples to add depth.

Participatory:

Gives opportunities for participants to work together

Gives time for participants to think of how to tackle a problem before explaining

Supportive:

Listens to the participants and acts on their comments

Accepts answers and asks questions to help participants, rather than telling the answers

Inclusive:

Ask questions to a range of participants

Uses gender responsive language and interaction

Finds ways to support those participants who don’t understand

Uses group, pair and individual work and moves round to support all participants

Enjoyable:

Greets the participants, creates a friendly atmosphere.

This session is quick and active with a positive approach.




SSS TPD
Teacher Self- Assessment Session

Session objectives
By the end of the session, the facilitator will be able to:

¢ |dentify development needs of the group
e |dentify in which topic individuals might need extra support
¢ Identify a baseline for learning during the course

Materials

Handout Teacher Maths Self - Assessment

Session outline
Introduction

Activity 1 Teacher Self -Assessment

30 minutes

10 minutes

20 minutes
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Session Introduction 10 minutes

1.
2.

Ask participants why they need to know that their pupils are learning
Take some suggestions from the teachers and agree that the more knowledge that
teachers have about their pupil’s learning level the easier it is to teach them because
they know what areas to concentrate their teaching for each pupil
Remind participants that the purpose of a professional development course is for
teachers to progress in their learning. To target learning and make sure that the
course meets everyone’s learning needs, we need to know where you need further
support
Explain that to do this we are going to give them a self-assessment form which helps
them decide which areas they are very confident in and which areas they need further
support
Explain that what they write on this form will be used for two purposes
a. To help the facilitators understand your learning needs so they can focus the
training and support programme
b. To use as a baseline for LWL to see if the course has affected learning over the
year
Show them the objectives and take any questions

Activity 1: Completing the Self- Assessment form 20 minutes

1.

Ask the participants to find a partner who they feel comfortable to discuss their
development needs.

Give them the teacher self -assessment form and ask them to spend a couple of
minutes looking through it

Explain that these are all the topics they will cover during term one with SSS 1,2 3 and
4,

Although it seems a long list it shouldn’t take long to complete

Explain you will ask them to look at each topic and rate it on a scale of 1 -4. To help
them decide there is an explanation of each number

Go through the scale explanations with them and remind them that they should be
honest when rating each topic. You would not expect every answer to be a 1 or 2 and
will be surprised if there are no 3s or 4s.

Remind them that no-one apart from the facilitator and the LWL team will see this
form, as it is to help plan professional development over the next year and target
learning areas
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8. Ask them to discuss each line with their partner, talking about what is contained in

each subject area and their experience of teaching it
9. Ask them to then go through the form individually and rate the topic on each line

from 1 -4, putting a mark in the box

10.Ask them to use the comments box to explain what it is they find difficult. They can
also use the space at the bottom of the format if there is not enough room to write

11.After about 15 -20 minutes when everyone has completed their form, take them in
and thank them

12.Explain that you will ask the HoDs to do a similar exercise with a fresh sheet during
the first team meeting after this course. The purpose of that will be to discuss as a

team the areas you need to focus on improving
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Session1l Welcome and introduction to the SS teacher team 120 minutes

Session objectives

By the end of the session, participants will be able to:

identify members of the group and training team;

identify ground rules for this training;

describe some of the Sierra Leone Professional Standards for Teachers;
describe Edgar Dale cone of learning and its implications on how children learn

Note Facilitators: Remind teachers that all activities in the sessions can be
replicated with the students when teachers return to their schools.

Materials

Chart 1.1 Session objectives

Chart 1.2 Good morning song

Chart 1.3 Sierra Leone’s vision statement
Handout 1.1 Professional Standards for Teachers
Handout 1.2 SSO Lesson Observation Form

Handout 1.3 Children Learn BEST When...

Handout 1.4 Name

Session outline

Introduction a Participants and facilitators 8 minutes

Introductionb  Ground rules 10 minutes
Activity 1 SSS Subject Teacher 30 minutes
Activity 2  Professional Standards for Teachers 40 minutes
Activity 3 Effective learning (How children learn) 30 minutes

Session review 2 minutes
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Session introduction 18 minutes

a.

Introduction of participants and facilitators 8 minutes

Welcome participants to the first day of their induction and ask any of the
participants (Christian or Muslim) to open in prayers.

Sing “Good morning” song with participants (Chart 1.2 “Good Morning Song” to
learn the song)

Introduce the facilitators and key MBBSE and or District members, asking a
senior government staff to give a brief talk to declare the programme open.
Show participants Chart 1.1, with the objectives covered up (i.e. showing only
the title). Ask a participant to explain what ‘session objectives’ are. (They tell us
what we are aiming to achieve by the end of the session). Ask another
participant to explain why it is useful and important to have session objectives
and to share them with participants and eventually the students (To enable
everyone be on the same page in knowing our ‘destinations’ and to help us
evaluate ourselves by the end of the session).

Show the session objectives, one by one, asking a participant to read each one.
Explain that you will work towards the first objective right now, which is about
getting to know one another.

Tell participants that some of them may already know one another but explain
that they need to introduce themselves in a new way.

Take participants to a space where they can stand in a circle, and stand as one of
them.

Remind participants of your name, and ask someone to tell you what letter it
begins with. Explain that you will think of an adjective to describe yourself that
starts with the same letter as your name. You will also think of an action to go
with your adjective.

Step into the middle of the circle and say, ‘l am ’, doing your
action at the same time as you say your name. Repeat.

Step back to your place in the circle, and explain that, when someone introduces
himself or herself, everyone else needs to welcome them — so they should say,
‘Welcome, ’, repeating your name, adjective and the action
that goes with it.

Explain that you will show them what to do one more time — and then they will
introduce themselves in turn. Each person will step into the circle, introduce
themselves, and then be welcomed by everyone else. Explain that they need to
think of an adjective to go with their name, and an action to go with it before it
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comes to their turn. They should try to think of an adjective different from

everyone else’s!

e Step into the circle and introduce yourself again, reminding them that they need
to welcome you. Then encourage participants to introduce themselves, going
around the circle. Help individuals who are struggling to think of a good word or
action for their introduction, and make sure the group has heard and used their
new name to welcome each person.

e Thank participants for their work on this and ask them to return to their seats.

b. Ground rules 10 minutes

e Explain that it is important to have ground rules for training sessions.

e Ask pairs to discuss why they think ground rules are useful. Give them a couple
of minutes to share ideas, then take feedback. Agree that ground rules help to
ensure that workshops can be conducted professionally, and that the same rules
apply to everyone including the facilitators.

e Explain that the group will set its own ground rules. Give each group 3 minutes
to agree and record whatever rules they would like the whole group to follow.
Let them know that this is expected of every class teacher in their schools.

e Move around supporting groups with their discussions, and particularly trying to
ensure that no individuals are dominating the discussions too much. You can
also use this time to make sure the ‘right’ rules are being suggested!

e (Call the groups back together and praise them for their focused and balanced
discussions.

e Ask each group in turn to propose a ground rule. If everyone is in agreement,
ask a member of that group to come to the front and write it on a sheet of chart
paper or chalkboard.

e Keep going until you feel the most useful ground rules have been recorded. If
alternative versions of existing ground rules are proposed, encourage the whole
group to come to an agreement about the best wording and make adjustments
to the rules at the front of the room.

e If some key ideas are not suggested (e.g. timekeeping, keeping handsets off
during sessions), you can propose them and explain why you think they are
important.

e Read through the final list of rules, and explain that you will write them up or
ask a volunteer to write them up neatly during the break.
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Activity 1 Senior Secondary School Subject teacher 30 minutes

e Welcome the participants and let them applaud themselves for being early and
part of the programme. Teach them how to do BRAVO or ROLL n POP applause.

e Explain that the title ‘Senior Secondary School Subject (Maths or English)
Teacher’ is not by chance: it describes who they are and what they do.

e Ask a participant to tell you the significance of the phrase ‘School’. Make sure
they understand that their focus is on what happens in their schools — not in
MBBSE, District or anywhere else. Often the work of supporting students to
succeed requires them to work with other teachers in their school especially the
JSS teachers, and teachers in same cluster as their schools — but every activity
should be directed towards getting children to learn and be safe. Can anyone
think of such activities in schools? Take few responses to include preparing
lessons to meet the needs of students, assessing students’ learning, remediating
to support students, communicating progress to parents, break duty, lunch
supervision, managing co-curricular activities etc

e Ask a participant to tell you the significance of the word ‘Subject’. A teacher
takes responsibility of specific subject groups ensuring the students are learning.
Most of the learning activities are planned, delivered and assessed by him or her
in those areas. It is assumed that a teacher must be well versed in the area, and
he or she is a specialist in delivering the subject, but that is not always the case.
A subject teacher also has responsibility for ensuring children are safe in school.
They might have responsibility for a club, form master or conduct assembly.

e Ask a participant to tell you the significance of the word ‘Teacher’.

e Let them know that as a teacher, they should be concerned about learning and
creating opportunities for all learners to have access to quality learning.

¢ Inaschool, there is a possibility of having more than one teacher in their subject
area and it is therefore pertinent for all to work together as a team in preparing
for delivery or sharing ideas on how to support their students.

Teachers should not be ashamed to seek for help in any topic they are not too confident in
delivering. Even SSS teachers may ask for help from JSS teachers especially with the facts
on ground that many of the teachers are not specialists in both math and English.

e Take participants out to play a team game (Give 3 different secret instructions to
3 groups: Group 1 - move 4 pieces of flipchart paper spread out from point A to
point B; Group 2 — stack them on one another and Group 3 — stand on the pieces
of paper). Then ask them all to go ahead with their task.
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o It will be chaotic at first but get them to brainstorm on how to get the tasks

done without much struggle. (Communicate the tasks / goals to one another and
plan together)

¢ Finally, ask some participants to tell you the significance of the game to their
role as teachers.

e Help them realise that they are a team in the school and they should work
together. You can remind them that they will be working with and supporting
one another: like a sports team, they need one another and they can only
succeed if they use one another’s skills and encourage one another. Within
their school, they will all have different strengths and weaknesses.

e Ateacher must have strong and healthy relationship with other teachers;
students; management and community.

As they realised that ‘team work wins’, effort should be made to encourage students to work as a
team without having competition in mind but having the willingness to work together to
succeed. Teacher ensures all students are able to participate, not necessarily physically but in
discussing strategies for winning. All students have areas of strength and weakness and so the
areas should be factored into classroom activities in order to ensure all children get involved. The
fact that | am visually impaired does not mean | cannot contribute fantastic ideas to discussions
or lead in developing strategies for achieving success in any academic or non-academic activities

Activity 2 Sierra Leone Professional Standard for Teachers 40 minutes

» Display SL vision and mission statements (or handout) and swiftly read:

Vision: Education that is world-class and bequeaths posterity with well-rounded individuals who excel in
intellectual, skills and moral, bestriding all fields of human endeavor, from arts to humanities, mathematics,
science, technology and agriculture, among others not only in Sierra Leone but all over the world.

Mission: To re-invent the Sierra Leonean education system through revolutionizing the quality and standards of
teachers, access and equality of educational opportunities for all children, student-friendly schools and overall
challenging educational goals so as to bring out the best in the students, teachers, school leaders, government

and citizens.

e To achieve the above, a cadre of quality teachers is required but who are these
teachers? And how do we know they have the required quality?

e Ask participants to describe a quality teacher. Give participants 5 minutes to
discuss this.

e Take their responses on a flip chart paper and stick it up on the wall

e Read and discuss some selected Professional Standards for Teachers in Handout
1.1. State that all the three domains are essential but we would have to concern
ourselves with what goes on in the classroom mainly since our focus is on
regular or daily happenings around teaching and learning. All the other
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standards in the document would be observed and assessed sometime in the
school year as they may not be seen exhibited often during lessons.

In pairs, ask participants to agree and put a tick on each standard that is
DIRECTLY linked to learning (check facilitator’s version for likely answers).

As whole group compare the checked Standards as stated in Handout 1.1 with
their list (as success indicators) on chart paper displayed on the wall, and see if
there are any links. Point out similarities and expunge those that have no direct
links to learning and safety in the school.

Explain that in their schools, Senior Teachers, Heads of Department and
sometimes, the principals, will be conducting lesson observations. SSS will also
receive visits from School Support Officers who will be supporting English and
maths teachers and observing their lessons. This is to help the teachers achieve
the Standards. It is a supportive activity not punitive.

Share the Handout 1.2 Lesson Observation Form with teachers so that they can
familiarise themselves with it.

Read out each criterion from the form and ask participants to describe two
observable behaviours of teachers and or students.

Take brief feedback from teachers clarifying any questions. Explain that the SSO
will give them more support and explanation during their visits.

Activity 3 How children learn 30 minutes

Give each group Handout 1.3 — an envelope with the different ways in which
children might learn. Ask the participants to discuss in their group which ones
they think describe ways in which children will learn best and sort them into two
groups: the best ways children learn; and less effective ways of children
learning.

Ask the members of the groups to agree on where to place each A4 assigned to
them under the title ‘Best’ and ‘Less effective’.

Most of the statements clearly go into 1 of 2 sets — 1 set is the best ways in which
children learn, and the other set is linked to more teacher centred teaching. “The
teacher uses materials” and “children work individually when not listening to the
teacher” are not teacher centred, but are also not part of the best ways in which
children learn.

Allow participants to correlate what they have as best ways in which children
learn to the charts they produced in Activity 2 describing a quality teacher. There
must be some resemblance.

Remind participants that students are at the centre of teaching and learning.
This means that everyone’s job is to give them these opportunities of learning in
the most effective ways. This is what it means to have ‘child centred learning’
and a ‘child centred education system’.
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Hold a brief discussion around teachers’ pressure about children passing exams. Ask if they are
actually passing the exams. Link this to underdevelopment in Africa be careful not to give Sierra
Leone examples only. Agree that we need to change strategies. Since the LPM was designed
using the curriculum, examinations have also been covered, and all we need to do as teachers is
to deliver them effectively.

e Display Chart 1.3 and run the participants through the different sections of the
Cone of Learning explicitly

e The cone is divided into 2 major sections: passive and active.

e Passive section comprises Verbal Receiving and Visual Receiving subsections.
(We remember between 10% and 70% of what we learn after few weeks)

e Active section comprises Receiving/participating and Doing subsections. (We
remember between 70% and 90% of what we learn after few weeks)

e Give 2 clear examples: 1. We tend to remember 50% of what we hear and see:
(watching a movie, looking at an exhibit, watching a demonstration, and / or
seeing it done on location); 2. We tend to remember 70% of what we say
(participating in a discussion and / or giving a talk)

e Give out strips of paper containing a learning activity each (Handout 1.4) to each
group (about 2 to a group) and display a large cone on the wall

e Give groups about 5 minutes to discuss and agree on what section of the cone
the activities target.

e Groups take turns to stick their activities up on the large cone

e Discuss about five of the activities and agree on their placement.

e Askifit’s wrong to read, if only 10% of what is read is remembered. Agree that
reading is important. We can use both the passive and active activities. Teachers
should just ensure that more time is spent on the active activities.

e Check with a lesson from the LPM with the participants to see how much it
reflects the cone. Teachers could in future modify their delivery of the LPM to
apply more active learning.

e Address some questions participants may have.

Session review 2 minutes

e Show participants Chart 1.1 again. Read through each objective.

e For each one, ask what they did to try to achieve each one.

e Thank them for their focus during this session and remind them what time to
come back from the break. You could appoint a timekeeper to help them all
remember what time to return.
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Materials
Chart 1.1  Session objectives
Chart1.2 Good morning song

Good morning, good morning, good morning to you
Good morning, good morning, good morning to you
Our day is beginning there’s so much to do

Good morning, good morning, good morning to you

Chart 1.3 Sierra Leone’s vision statement

Vision: Education that is world-class and bequeaths posterity with well-rounded
individuals who excel in intellectual, skills and moral, bestriding all fields of human
endeavour, from arts to humanities, mathematics, science, technology and agriculture,
among others not only in Sierra Leone but all over the world.

Mission: To re-invent the Sierra Leonean education system through revolutionizing the
guality and standards of teachers, access and equality of educational opportunities for
all children, student-friendly schools and overall challenging educational goals so as to
bring out the best in the students, teachers, school leaders, government and citizens.

Chart 1.3  Cone of learning

CONE OF LEARNING
WE TEND TO REMEMBER QUR LEVEL OF INVOLVEMENT

(developed and revised by Bruce Hyland from matenal by Edgar Dale)

10% of what we read
| ° Verbal Receiving
20% of what we hear HEARING WORDS ;
B 30% of what we see LOOKING AT PICTURES‘\ g
B WATCHING A MOVIE \ 1
v
LOOKING AT AN EXHIBIT \ E
507% of what we hear and see / Visual Receiving
WATCHING A DEMONSTRATIGN\
/ SEEING IT DONE ON LOCATION \
PARTICIPATING IN A DISCUSSION \ A A
70% of what we say / REGEI‘.\{IPQ a.nd c
/ GIVING A TALK \ Participating T
B / DOING A DRAMATIC PRESENTATION \ \:'
90% of what we Doing E
both say and do / SIMULATING THE REAL EXPERIENCE \
/ DOING THE REAL THING \

Edgar Dale, Auvdio=Visual Methods in Teaching 13"’ Edition). Holt, Rinehart, and Winston (1969).
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Handout 1.1 Professional Standards for Teachers (Answers for facilitator)

Professional knowledge domain

Standard 3: Know subject content v

Standard 4: Know how to teach the subject v

Standard 5: Know physical, socio-cultural and psychological characteristics of learners v
Standard 6: Know how to assess learners v

Standard 7: Know fundamentals of education governance and channels of communication

Professional practice domain

Standard 8: Plan learning activities and programmes v

Standard 9: Deliver lessons v

Standard 10: Assess learning v

Standard 11: Participate in and supervise extracurricular activities
Standard 12: Safeguard human rights and lives

Professional engagement domain

Standard 13: Engage professionally with statutory and administrative authorities
Standard 14: Engage professionally with learners v

Standard 15: Engage professionally with colleagues

Standard 16: Engage professionally with parents and guardians

Standard 19: Engage professionally with own development and academic leadership

Handout 1.2 SSO Lesson Observation Form (Content)

Teacher has the correct lesson plan manual in the class? (Do not only validate
that the teacher has the LPM book, but also confirm that s/he is using the one
for the correct grade, subject, and term)

Teacher follows the lesson plan manual

Teacher follows the LPM script for step 1 of the lesson. (Step 1 is opening/stating
lesson objective)

Teacher follows the LPM script for step 2 of the lesson. (Step 2 is introduction to
new materials - "'l do")

Teacher follows the LPM script for step 3 of the lesson. (Step 3 is guided practice
- "we do")

Teacher follows the LPM script for step 4 of the lesson. (Step 4 is independent
practice - "you do")

Teacher follows the LPM script for step 5 of the lesson. (Step 5 is closing)

Teacher uses positive language, with praise exceeding reprimand.

Teacher uses at least a teaching aid (other than textbook or blackboard).
Teacher organizes the students in different ways during the lesson

Teacher knows the content that the students were taught during the lesson.
Teacher encourages all students to take part in the lesson.

Teacher uses more than one method of assessing learning.
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Handout 1.3 “Children learn BEST when.....

" (The table below shows the answers to

the Activity. Cut the answers up, mix up the order and put them in an envelope for each

group.)

1 Doing activities themselves

2 Listening to the teacher explain

3 Using a variety of materials

4 Chanting after the teacher

6 Working with, and helping others

5 Working individually after listening
to the teachers presentation

7 Building new learning on what is
already known

9 Using only textbooks and the
blackboard

skills

8 Focusing on understanding and use of

10 Focusing on memorising facts

ability

11 Working at their individual levels of

12 Everyone working at the same
level of ability

14 Using what is learned practically

13 The teacher uses materials

15 Having time to practice new skills

16. Doing the same activity for a long
time

Handout 1.4 Learning activities - One set cut up for each group.

Students take it in turn to read parts of a story

Teacher defines fractions

Students copy from the chalkboard

Students read about fractions

Students go outside to see examples of 3D
shapes

Teacher show students cut-up pieces of fruit to
show fractions

Have a discussion about the meaning of the text

Students play a verb game to demonstrate verbs

Students in their groups, write own song about
fraction rules

Pictures of fractions are shown in class

Students act out a story

Students listen to the teacher and recite the
answer

Teacher defines fractions and explains the
different types

Students read a passage by themselves
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Session 2

Numbers and numeration 120 minutes
Learning outcomes

By the end of the session participants will be able to:

e Solve problems involving fractions, decimals, and percentages
e Explain significant figures, estimation, percentage error, degree of accuracy, and

process of approximation

Materials

Chart2.1  Learning Outcomes
Chart2.2  Areaof lawn

Chart 2.3  Group questions
Handout 2.1 Art Centre (1)

Handout 2.2 Art Centre (2)

Activity outline

Introduction 5 minutes
Activity 1~ Comparison using Fractions, Decimals and Percentages 40 minutes
Activity 2 Significant figures and estimation 35 minutes
Activity 3 Percentage error and degree of accuracy 35 minutes
Summary 5 minutes
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Session Introduction 5 minutes

Welcome participants to the session

Explain that a primary goal of this session is to help teachers learn some new and
useful strategies to become more confident in handling numbers.

Tell them that they can apply these strategies to gain familiarity with fractions,
decimals, percentages, statistical terms etc and to solve real-life problems.

Explain that rational numbers are everywhere and knowing how to manage them
Is key as humans use them in all their daily endeavours.

Participants will extend their understanding of fractions to the concepts of ratio
and rate by exploring fractions as points on a number line, as measurements of
distance, and in relative order.

Display Chart 2.1 (Learning Outcomes) and go through it with the participants.

Activity 1: Comparison using Fractions, Decimals and Percentages 40 minutes

Explain that some real life examples will be used in these examples. It is important
to be able to solve worded problems as well as complete calculations.
Say that it is hoped that some difficulties experienced in solving problems on the
topics will be addressed.
If anyone feels less confident about any topic not covered, facilitator and the whole
group address such but care must be taken not to spend too much time on it.
Explain that topics not covered should be addressed by the HoDs and SSOs when
they return to their schools.
Read the following background to the first exercise: Art museums own more pieces
than they can display at one time. This means that art must be stored when it is
not hanging in a gallery. A museum curator chooses which works to exhibit.
Read out the following, writing the key figures on a flip chart paper: An Art Centre
in Freetown held an exhibit entitled 50/50. For the exhibit, the public voted on
which pieces they wanted the museum to display, and curators chose the
remaining pieces.

e Question: What do you think 50/50 refers to in the title? (Answer: The public

selected half of the artwork and curators selected the other half).

Give Handout 2.1 to participants.
Read out the following, writing the key figures on a flip chart paper: This is another
Art Center in Bo. The picture (Handout 2.1) shows the public’s part of the exhibit.
The curators’ part is covered up.

e How many works of art do you estimate were in the exhibit? (About 50 -100;

seeing only one wall of the exhibit there could be more.)
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e (Give Handout 2.2 to groups. The picture shows the public art on the facing wall and
the curators art on the right.

Ask: How does this picture change your estimate above? (The information
should greatly reduce the estimated number of works of art in the exhibit)
Estimate the percentage of the exhibit chosen by the public, and curators.
(75% and 25% respectively.)

Use the percentages to calculate how many artworks the public and curators
chose if there were 200 pieces in the exhibit. (150 and 50).

e What title would you choose for this exhibit using percentages and ratio? 75/25,

3:1.

e Explain that the next exercise would assist in connecting it all together.

e Display Chart 2.2 — Area of a Lawn

o Briefly give the background: The Kenema Boys and Girls Club, KBGC, offers after-
school tutoring and activities for girls and boys.

e Read out the following, writing the key figures on a flip chart paper: One group of
boys and girls planned to operate a lawn-mowing service to raise money for the
Club. They decided to set the price for any lawn by measuring the area to be
mowed as shown in Chart 2.2 and the picture displayed below.

3.5m

What is the area in square meters of the lawn shown? 8(16+3.5) + 6.5(3.5),
or 178.75 sg.m. Estimate might be 8(20) + 7(4) = 188 sg.m

The boys and girls who had experience mowing lawns thought the job was
worth about $25. What is the price in dollars per square meter? $25/178.75
=$0.14

Using the price per square meter in bullet 2 above, what should the boys and
girls charge to mow a lawn with an area of 200 square meters? 200($0.14) =
$28. No estimation is necessary here. The exact answer is 200 x 25/178.75 =
$27.97

e Assign 1 or 2 questions to each group from Chart 2.3 to solve
e Take whole group feedback
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Activity 2:  Significant figures and estimation 35 minutes

Say: In science many of the numbers that we deal with are a direct result of
measurements. When the measuring device, whether it be a ruler or a balance, is
read, a number is recorded. This number contains one or more known digits and
one estimated digit. These digits are referred to as significant figures. The number
of significant figures usually depends upon the measuring device. For example, a
centigram balance provides two decimal places while an analytical balance can be
read to four.
Ask: What is the difference between the values of 3, 3.0 and 3.00? (Answer: actual
value for 3 is between 2.5 and 3.5; 3.0 is between 3 and 3.5; 3.00 is between 3.00
and 3.05).
There are rules for determining the number of significant figures:
e Non-zero numbers are always significant. 72.3 has 3 significant figures
e Zeros between non-zero numbers are always significant. 60.5 has 3 sf
e Zeros before (to the left of) non-zero numbers are not significant. 0.0253 has
3sf
o All zeros after (to the right of) non-zero numbers are significant if there is a
decimal point in the number. 123.00 has 5 sf, 12,000 has 2 sf, 120.0 has 4 sf,
12,000. has 5 sf.
Write 35g on chart paper. Ask participants to write the number of sf boldly on given
flash card.
Ask participants to raise their answers up.
Ask a couple to give reasons for their answers.
Now repeat for the figures below. Write the number one by one and ask
participants to write the number of sf on a flash card.

o 350-2

e 357m-3

e 3507km-4
e 0.0035kg -2
e 24061-4

e .00004m -1
e 240.00g-5

e 20.04080-7

Explain that sometimes we need to round a number to a certain number of sf. Write
the examples below and ask participants to answer them with you.

e 3.515014 to 5sf=3.5150

e 3.5150to 3sf=3.52

e 352tolsf=4
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e 3430 to 2 sf=3400
Now ask participants to work in pairs and round all numbers to 4 sfs. Encourage
participants to work together and explain to one another if needed.

e 84791 =84790

e 38.5432=38.54

e 256.75=256.8

e 4.9356=4.936

e 0.00054818 = 0.0005482 or 5.482 x 10~*

e 136758 =136800 or 1.368 x 10°

e 308659000 = 308700000 or 3.087 x 108

e 2.0142=2.014

Activity 3: Percentage error and degree of accuracy 35 minutes

Read out the following, writing the key figures on a flip chart paper: A group of
children picked up rubbish in their community. They picked up 5324 pieces one
day and 2148 pieces the next day. Estimate to one s.f. how many pieces of trash
did they pick up in total.

Give participants 1 minute to solve the problem. Remind them to round the
numbers before applying operations.

Invite a volunteer to give the answer and explain their reasoning. (5000 + 2000 =
7000 pieces of trash).

Tell participants that we will be discussing percentage error and degree of
accuracy in this activity. Percentage error helps us to understand how accurate
our estimations are while degree of accuracy refers to how many significant
figures (s.f.) or decimal places a number has. Generally, using more digits makes a
number more accurate.

Estimated measurements are not exact, they are approximate. This means that
we always have some error.

Percentage error tells us how close to the exact value our estimated value is.

A smaller percentage error means our estimate is more accurate, and a larger
percentage error means our estimate is less accurate.

When using measurements, estimating with smaller units of measure gives us a
smaller percentage error. For example, estimating with centimetres is more
accurate than estimating with metres. The percentage error will be smaller.

Percentage error is calculated from another amount called simply “error”. We
calculate error first, then percentage error.
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e Erroris found by first finding the range of numbers that a rounded quantity could
fall between. For example, we measure the width of a room and find that it is 2.5
metres to 2 s.f. The actual width could lie anywhere between 2.45 and 2.55. Any
number in this range when rounded to 2 s.f. would give us 2.5. The error of this
measurement is the difference between the estimated amount and the minimum
and maximum possible amounts.

e Write the following on the board and explain how to find the error in this case:

Error: 2.55-2.5=0.05m. or 2.45-2.5=-0.05 m. Error is +0.05 m. or -0.05 m.
e Percentage error is found by finding error as a percentage of the estimated
measurement. Write the formula shown below on the board:
Percentage error =~ x 100%
Remind participants that in the previous example, the error is 0.05 m. and the
measurement is 2.5 m.
Substitute these values into the formula and solve:
Percentage error = +0.05m/2.5m x 100% = 2%
Write the following on the board to explain degree of accuracy:

Rounding 23547: 23550 23600 24000 20000
4 s.f. 3s.f. 2s.f. 1s.f.
more accurate less accurate

e The degree of accuracy that you should give in an answer depends on the degree
of accuracy in the problem. The answer should not include more significant
figures than the number of significant figures requested in the problem.

e Itis not necessary to round to the given number of significant figures at each step
or in the middle of a calculation. Numbers in a middle step of your calculation
may have more significant figures than those in the problem and answer.

o Write the following example problem on the board: Calculate the area of a circle
with a 6.5 m radius

e Ask participants to raise their hand to give the formula for the area of a circle.
Write it on the board: 4 = 7rr?

e Ask participants to raise their hand to give the value of pi to two decimal places.
(Answer: 3.14)

e Solve the problem on the board.

Solution: A=mr?
=(3.14)(6.5m.)?
= 38.465 m?
Session summary 5 minutes

Take participants through the learning outcomes again and ask if they are confident about
them and thank them for their active participation.

6
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Materials
Chart2.1 Learning outcomes Introduction

Chart 2.2 — Area of a Lawn

8m

3.5m

Chart 2.3 Group questions (1 per participant)
A company pays maths tutors $5.75 per hour to tutor SSS students.

1. If a tutor works 3.4 hours on Monday and 2.7 hours on Thursday, what will the
tutor earn for the week.

2. If the company has a budget of $250 per week, how many tutoring hours can be
provided?

3. Abe scores 21 out of 30 in his test. Write this as a percentage.

4. In the next test Abe scores 24 out of 30. Describe his improvement as a
percentage.
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Handout 2.1 Art Centre (1)

Handout 2.2 Art Centre (2)
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Session 3: Introduction to the Lesson Plan Manuals 150 minutes

Learning outcomes
By the end of the session participants will be able to:
e Describe the structure of the Lesson Plan Manuals (LPMs) and connect the
LPMs to Pupil Handbooks
e Explain how each step of the LPM is used in the classroom for effective
learning
e Prepare and practice lessons from the LPM

Materials
Chart 3.1 Learning outcomes
Handout 3.1 Statements on the lesson plan (cut up for each group)

Flip chart paper and marker
Lesson Plan Manuals SSS1-3 term 1

Activity outline

Introduction 5 minutes
Activity 1.  Describing the structure of the Lesson plan 35 minutes
Activity 2:  Steps of the Lesson Plan Manuals and Pupil Handbooks 35 minutes
Activity 3:  Prepare and practice using LPMs 70 minutes

Session summary 5 minutes
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Background note for facilitators

The production of Lesson Plans with the accompanying Pupils’ Handbook are
essential educational resources for the promotion of quality education in senior
secondary schools in Sierra Leone.

The Lesson Plans and Pupil Handbooks give teachers the support they need to
cover each element of the national curriculum, as well as prepare pupils for the
West African Examinations Council's (WAEC) examinations. The practice
activities in the Pupils’ Handbooks are designed to support self-study by pupils,
and to give them additional opportunities to learn independently. In total, we have
produced 516 lesson plans and 516 practice activities — one for each lesson, in
each term, in each year for each class. This is a remarkable achievement in a
matter of months.

These plans have been written by experienced Sierra Leoneans together with
international educators. They have been reviewed by officials of my Ministry to
ensure that they meet the specific needs of the Sierra Leonean population. They
provide step-by-step guidance for each learning outcome, using a range of
recognised techniques to deliver the best teaching.
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Session introduction 5 minutes

e Welcome participants to this part of the training.

e Explain that the Ministry through DFID, IRC and Leh Wi Lan has developed
Lesson Plan Manuals (LPM) that will help teachers to teach Mathematics
and English in Senior Secondary classes 1 -3/ 4 in a clear, participatory
and enjoyable way.

e The LPM and support system through SSOs was implemented in all
government JSS schools last year.

e The success prompted the need to have same done for SSS so teachers
who have limited resources will have something to work with.

e Provision was also made for students to have Handbooks to support their
learning.

e [tisimportant for teachers to receive training and support to help them
use the materials and support their students to use the learning
resources.

¢ This session will focus on helping participants to understand the key parts
of the lesson plans — different elements in Mathematics and English, the
structure of the lesson plans and the ways they are best used. References
may be made to Pupil Handbooks during the training.

e [tis hoped that teachers would be trained every term to cover the
contents and in addition pedagogical skills would be provided by HoDs,
principals and SSOs in school.

Activity 1: Exploring the Lesson Plan Manuals 35 minutes

e Let participants come out and form a circle.

e Play titanic game to form groups.

e Give each group a Lesson Plan Manual or some pages from the Manual if
the book is not available.

e Ask each group to look at the pages. What do they notice? Ask them to
take note of important sections of the Lesson Plan.

e Ask the groups to write their observations on a chart paper

e Ask groups to display their work on the wall next to them (market place).

e Let groups go around and look at all the work on display. Ask them to see
if there are similarities and differences in the different displayed
presentations.

e Share observations during plenary.
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Agree heading boxes are similar as they display lesson title, theme, lesson
number, class, learning outcome and preparation

Agree that the plans have 4 steps: opening, teaching and learning, practice
and closing.

Differences could include the timings, topics, objectives and lesson
numbers.

Agree that M1-L031 means Mathematics SSS1, Lesson 31

Explain that teachers following the steps would be adjudged competent
teachers initially. Other criteria would be used in near future in addition to
the effective use of the lesson plans

Remind participants of the SSO observation form and that this refers to
how well they use the lesson plans.

Participants take a look at corresponding lesson in the Pupil Handbook (if
available) for M1-L031 and discuss the link.

Take questions to address concerns especially around likely challenges.

Activity 2: Describing the structure of the Lesson Plan Manuals 35 minutes

Give each group a set of statements cut into strips from Handout 3.1 or
written on A4 paper.

Let groups discuss the statements for 10 minutes

Ask groups to decide which statements are true and which are false.

Place ‘True’ label on one wall and ‘False’ on another. Let 1 group leader
read out a statement and give participants 10 seconds to move to True, or
False.

Ask participants why they chose their answer.

Let another group read out one of their statements and repeat until all the
statements have been read out.

Encourage participants to discuss and agree the correct answers.

Activity 3: Model teaching (prepare and practice lessons) 70 minutes

During the lunch break before this activity:

Assign each teacher a lesson from SSS Mathematics Term 1

Provide blank chart paper and markers so that they can adequately
prepare for their model lesson

Tell teachers that they should prepare for the entire lesson but the
facilitators may decide which step they will teach. They will not have time
for the full lesson so will just deliver a section or two.

Tell them the rubrics for success is ability to follow the lesson plan manual
as scripted.
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Give participants about 20 minutes to prepare their lessons.

Call them back and say: you will deliver the model lessons that you have
prepared. Why might we be taking the time to deliver model lessons?
What is the purpose of this activity? (Allow a few participants to share
their response with the group). There are, in fact, 2 reasons for the model
lessons:

0 Practicing lesson observations: Since we are going to be observed by
our SSOs, HoDs and principals, it is important to practice the
process. This would make self-assessment easy for us and we would
see lesson observations as an activity that helps us overcome our
challenges. We would be using the terms ‘2 stars (strengths) and 1
wish (key lever)’. We have got a chance to practice and develop
these skills in a safe environment before we actually go back to our
schools.

o Familiarity with the LPM: As you recall, we need to be experts in the
LPMs. Teaching from the LPM today and actively listening to others
deliver lessons from the LPM will make us all more familiar with the
lessons. We must know the LPM inside and out!

Call participants up one at a time (in sequential order with regards to the
LPM) to deliver their lesson. Each participant should teach only for 10
minutes (depending on the number of participants in the group).

The participants who are not teaching at the time should take observation
notes in their notebooks and actively participate as “students” in the
lesson.

Ask some teachers to start at the very beginning of the lesson (Opening)
and ask others to start in teaching and learning, practice and closing. This
will enable the group to see different parts of the lesson structure.

After each participant has delivered his/her lesson, de-brief as a group
pairs to come to an agreement on the 2 stars and 1 wish.

Remind participants that they should be professional when using 2 stars
and a wish. We should be supportive and respectful when giving and
receiving feedback.

Session summary 10 minutes

In this session we have looked at the structure of the Lesson Plan Manuals
for SSS 1-3, Term 1. Remind participants that their understanding of the
different elements mentioned in the lesson plan are very essential for
them to be able to use the lesson plan effectively when they are
supporting schools and teachers.

¢ Above all share with the participants that planning and preparation is key

to being able to teach effectively.
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e Conclude that these lesson plans are based on the National Curriculum
and the West Africa Examination Council syllabus guidelines, and meet the
requirements established by the Ministry of Basic and Senior Secondary
Education.

¢ Read the lesson plan before you start the lesson. Look ahead to the next
lesson, and see if you need to tell pupils to bring materials for next time.

e Make sure you understand the learning outcomes, and have teaching aids
and other preparation ready — each lesson plan shows these using the
symbols on the right.

¢ Follow the suggested time allocations for each part of the lesson. If time
permits, extend practice with additional work.

e Lesson plans have a mix of activities for the whole class and for individuals
or in pairs.

e Use the board and other visual aids as you teach.

¢ Interact with all pupils in the class — including the quiet ones, including
girls as well as boys and any children with disabilities.

e Congratulate pupils when they get questions right! Offer solutions when
they don’t, and thank them for trying.
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Handout 3.1 Statements on the lesson plan (cut up for each group)

Teachers cannot write in the lesson plans.

Students may write in their handbooks.

SL lesson plan manual should have a lifespan of three years

The plans contain activities which are fun and interesting for both the
pupils and the teachers

The lesson plans guide you in a structure of teaching throughout the
week, term and year.

These plans need proper preparations by the teachers when the lesson
starts.

The plans are all in English, which means that you can’t use any local
language while teaching

Following these plans will help teach the whole curriculum for their
year group.

The lesson plans are taken from the curriculum and each lesson lasts
according to the time table.

Each lesson has a different structure to be followed

During a daily lesson the lesson plan only uses whole class teachings
The different activities in the lesson plans help your lesson to be
participatory.

After studying the lesson plan for 1 week, | know everything about it
and don’t need further preparation

There is no difference between the Mathematics and the English
lesson plans

Answer sheet

Teachers cannot write in the lesson plans. True

Students may write in their handbooks. False

SL lesson plan manual should have a lifespan of three years. True
The plans contain activities which are fun and interesting for both the
pupils and the teachers. True

The lesson plans guide you in a structure of teaching throughout the
week, term and year. True
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e These plans need proper preparations by the teachers when the lesson
starts. False

e The plans are all in English, which means that you can’t use any local
language while teaching. False

e Following these plans will help teach the whole curriculum for their
year group. True

e The lesson plans are taken from the curriculum and each lesson lasts
according to the time table. True

e Each lesson has a different structure to be followed. False

e During a daily lesson the lesson plan only uses whole class teachings.
False

e The different activities in the lesson plans helps your lesson to be
participatory. True

e After studying the lesson plan for 1 week, | know everything about it
and don’t need further preparation. False

e There is no difference between the Mathematics and the English
lesson plans. False
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The Lesson Plans below can be used if books are not available.

Lesson Title: Order of operations (BODMAS) Theme: Numbers and Numeration
Lesson Number: M1-L031 Class: SSS 1 | Time: 40 minutes
@ Learning Outcome Preparation
By the end of the lesson, pupils will be None
able to apply the order of operations
(BODMAS) to solve mathematical problems.

Opening (3 minutes)

1. Write on the board: 10 — 3 x 3

2. Give pupils 1 minute to find the answer. They may share ideas with seatmates.

3. Allow pupils to call out their answers. Some pupils may say 21 (incorrect), while other pupils say 1
(correct). Encourage all answers.

4. Invite a volunteer who answered 1 to solve the problem on the board. (Answer: multiply first:
3 X 3 =9, thensubtract: 10 — 9 =1)

5. Explain to pupils that today’s lesson is on applying BODMAS to solve mathematical problems. We
must follow the correct order of operations to get the correct answer.

Teaching and Learning (20 minutes)

1. Ask pupils to tell us what the letters of BODMAS stand for? (Answer: Bracket, Of, Division,
Multiplication, Addition and Subtraction)
2. Explain:
e When working problems which have more than one operation (of, %, +, —and =), we
use BODMAS.
o This tells us the order in which we should work the operations in a Maths problem.
o The term “of” represents the multiplication sign, which includes powers.
Write the following problem on the board: Simplify 7 + (6 + 5%) x 3.

Explain the steps on the board to pupils and make sure they understand.

Solution:
74+ (6+5%)x3 =7+ (6+25) %3 Startinside brackets, using “of” first.
=7+(31)x3 Add inside the brackets.
=7+93 Multiply
=100 Add
5. Write another problem on the board: Evaluate 3 + & x (5 + 4) = 3 — 7 using the order of
operations.
6. Explain the steps on the board to pupils and make sure they understand.
Solution:
3+46%x(5+4)=3—-7 =34+6%x9+3—-7 Bracket
=3+6x3—-7 Division
=3+18 -7 Multiplication
=21-7 Addition

=14 Subtraction
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10.

11.

12.
13.

Write the following problem on the board: Evaluate (23 + 4 i) = Si

Ask pupils to solve the problem with seatmates.

Invite a volunteer to perform the operation in the bracket first on the board:

1 1 7 E 14427 41
2— 4_.—:— - = = =
3+ 2 3+2 =1 2]

. 41 1
Invite another volunteer to solve - =8 = on the board:

41 1_ 41 41 _# 5 _5

& 5 & B B 41 &

Write the following problem on the board: Evaluate (3% + ?) + (4% - 3).

Ask pupils to solve the problem with seatmates.
Invite a volunteer to solve the problem on the board. Allow the other pupils to be involved.

Solution:

(33+7)+(45-3) ~

;_|_ ?) = {E _ 3) Convert mixed to improper fractions

= (IZ 14) ~ (13-9) Solve inside brackets
. 3
= 2.2 Divide
2 3
- 21 3
— P x —_
2 4
— 63 7
= - = ';,r_

Practice (16 minutes)

1. Write the following problems on the board:
a. Evaluate 150+ (6+3 X 8) —5
b. Evaluate X + loFlss
2 4 3 &
c. Evaluate6+ 2% —4x 8
2. Ask pupils to solve the problems independently in their exercise books. They may discuss with
seatmates if needed.
3. Walk around to check for understanding and clear any misconceptions.
4. Invite volunteers from the class to solve the problems on the board.
Solutions:
a.
150+ (64+3x8)—5 =150+ (6+24)—5 Multiply inside brackets
=150+30-5 Add inside brackets
=5-5 Divide
=0 Subtract
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o228 _1,(1,2Y.5  Multiply(“of)
‘+ Dfa & :+4>{3)'5
=1, _.5
=ztz 75
— % ¥ % . E Simplify the fraction
=1,1.,8 Divide
2 + =] X 5
_ 542 _ 7 Add
1o 10
C.
6+2—4x8 =6+8—-4Xx35 Power (“of”)
=6+8—32 Multiply
=14 —32 Add
=—13 Subtract

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM1-L031 in the Pupil Handbook.
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Lesson Title: Review of Numbers and Theme: Numbers and Numeration

Numerations

Lesson Number: M1-L001 Class: SSS 1 | Time: 40 minutes

@ Learning Outcomes Preparation
By the end of the lesson, pupils will be None

1.
2. Calculate LCM and HCF.

able to:
Identify prime numbers and prime factors.

Opening (3 minutes)

1.
2.

Review factors by asking pupils to list the factors of 20 and 45.

Have pupils volunteer to give the factors, and list their answers on the board. (Answers: 20: 1, 2, 4,
5,10, 20;45: 1, 3,5,9, 15, 45)

Write on the board: Write down the first 5 multiples of 20.

Allow pupils to brainstorm and call out their answers. Write them on the board. (Answers: 20, 40,
60, 80, 100)

Explain that in today’s lesson pupils will revise how to identify prime numbers and prime factors
and also learn how to calculate LCM and HCF. These are topics from JSS.

Teaching and Learning (20 minutes)

1.

s w

© N o o,

Explain prime numbers:
e Prime numbers are numbers that are greater than 1 and cannot be divided evenly by any
other number except 1 and itself.
e Zeroand 1 are not considered prime numbers.
e When talking about prime numbers, we are referring to whole numbers.
Write on the board: Identify the prime numbers between 0 and 30.
Ask pupils to volunteer to answer. (Answer: 2, 3, 5,7, 11, 13, 17, 19, 23, and 29)
Explain prime factors:
e A prime factor is a prime number that divides exactly into another given number.
e Every positive integer has its own unique set of prime factors.
Write on the board: What are the prime factors of 127
Ask pupils to volunteer to answer. (Answers: 2 and 3)
Write on the board: Write down the prime factors of: a. 40 and b. 50.
Ask pupils to work with seatmates to write the prime factors. Invite volunteers to write the
answers on the board. (Answers: a. 2, 5; b. 2, 5)

Explain LCM:

e Learning to find prime factors of numbers will help you find the least common multiple
(LCM) and the highest common factor (HCF) of numbers.

e We are going to use prime factorisation to find the LCM. The prime factorisation of a
number is the list of all prime numbers that result in the given number when multiplied
together.

e Tofind the LCM:

- Find the prime factorisation of each number.
- Find the prime factors that appear in any one of the prime factorisations.
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10.
11.

12.
13.
14.

15.

16.

17.
18.
19.

20.

21.

- Find the product of these primes using each prime the most number of times that
it appears in any one of the prime factorisations.

Write on the board: Find the least common multiple of 24 and 60.
Invite a volunteer to write the prime factorisation of 24. (Answer: 24 = 2% 2 % 2 X 3)
Invite a volunteer to write the prime factorisation of 60. (Answer: 60 = 2 % 2 % 3 % 5)
Have a pupil volunteer to identify the prime factors of 24 and 60. (Answer: 2, 3, 5)
Explain:

e There are three 2s (in 24 and two 2s in 60)

e Thereisonly one 3 (in 24 and in 60)

e Thereisonly one 5 (in 60)
Ask pupils to multiply these prime factors in their exercise books. Invite a volunteer to write the
answer on the board. (Answer: LCM =2 X 2 X 2X 3 X 5 = 120)

Explain HCF:
e We are going to use prime factorisation in finding the highest common factor (HCF) of 2 or
more numbers.
e Find the prime factors that appear in both of the prime factorisations.
e  Multiply the prime factors that occur in both numbers. Multiply each common prime
factor the least number of times it appears in any one of the prime factorisations.
e The HCF is the largest of all the common factors.
Write on the board: Find the HCF of 20 and 30
Remind pupils to use prime factorisation (the same as above in finding the LCM) to find the HCF.
Ask volunteers to list the prime factorisation of 20 and 30. (Answers: 20 = 2 % 2 x 5 and

30=2X3X5)

Ask a volunteer to identify the prime factors that are common with the two numbers. (Answer: 2
and 5)

Ask pupils to multiply the common prime numbers in their exercise books. Invite a volunteer to
write the answer on the board. (Answer: HCF = 2 X 5 = 10)

Practice (15 minutes)

1.

w

Write the following three problems on the board:

a. Write down the prime factors of 35, 50 and 80.

b. Find the least common multiple (LCM) of 18, 30 and 45.

c. Find the highest common factor (HCF) of 24, 36 and 48.

Ask pupils to solve the problems in their exercise books.

After 10 minutes, ask them to discuss their answers with seatmates.
Review the answers with them and clear up any misconceptions.

Solutions:

a. 35:57; 50:2,5;, 80:2,5

b. C. 24=2x2x2x3
30=2X3X5 36=2x2x3x3

45=3X3 X5 43=2xX2X2x%X2%X3
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LM =2X3xX3xX5=90 HOF=2X2xX3 =12

Closing (2 minutes)

1. Have 2-3 pupils volunteer to explain prime numbers, prime factors and the difference between
LCM and HCF in their own words.
2. For homework, have pupils do the practice activity PHM1-L001 in the Pupil Handbook.
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Lesson Title: Introduction to probability — Theme: Statistics and Probability
Part 1
Lesson Number: M3-L097 Class: SSS 3 Time: 40 minutes
@ Learning Outcomes Preparation

By the end of the lesson, pupils will 1. Write the table giving PROBABILITY
be able to: = TERMS AND DEFINITIONS found at the
1. Define, use, and give examples of terms | end of this lesson plan on the board. Leave
used in probability. the Examples column blank.
2. Use the language of probability to 2. Write the questions also found at the end
describe events in real life. of this lesson plan on the board.

Opening (4 minutes)

1. Ask pupils to think about something they are likely to do when they go home today.

2. Invite volunteers to answer. (Example answers: do their homework; have a meal; listen to music;
watch a film; play football with friends)

3. Tell pupils that after today’s lesson, they will be able to define, use, and give examples of terms
used in probability. They will also be able to use the language of probability to describe events in
real life.

Teaching and Learning (20 minutes)

1. Explain:
¢ Probability is used to describe how likely or unlikely it is for something to happen.
o It is used in many different fields such as statistics, commerce, gambling, insurance, science
and technology,
¢ Before we can study probability, we need to be able to define and use the terms used in
probability.
2. Point to the list of words for question a. on the board and explain: Because probability is based on
uncertainty and chance, in everyday life we use words such as those shown.
3. Ask pupils to work with seatmates to answer question a.
4. Invite volunteers to give answers and note some of the answers on the board. The answers will
very likely be different depending on the time of year, who is answering the question, and so on.

Solution:
a. Statement Example answers
i. Itwill rain tomorrow likely / unlikely depending on
the time of year
ii. The sun will rise in the east tomorrow certain
iii. You are late for school tomorrow likely / unlikely
iv. You complete all your Maths practice correctly likely / unlikely
v. A human being grows to 20 feet tall impossible
vi. Your favourite football team wins its next match. likely / unlikely

o ii. is a certainty — the sun always rises in the east.

e V. isimpossible. No human being will grow to be 20 feet tall.

o The total opposite of a certain event is an impossible event.

o The only impossible statement is v. All the others have a degree of uncertainty depending
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10.

11.
12.

on time of year, the person answering and other similar factors.
Explain:
¢ We have different terms to explain and describe probability.
¢ Give each term and definition in the table of PROBABILITY TERMS AND DEFINITION.
o Give some of the examples in the example column.
¢ Ask pupils to discuss with seatmates to come up with more examples.
e Invite volunteers to give their examples.
Go through all the terms in the table making sure pupils are clear on each term.
Explain: New probability terms will be defined as we encounter them during the topic.
Invite a volunteer to fully assess question b. on the board and extract the given information.
(Example answer: give all the possible outcomes of given experiments)
Solution:
b. Given: give all the possible outcomes of given experiments
i. guessing the gender of a new-born child: S = {girl, boy}

guessing the prime numbers less than 20: §=12,3,57,11,13,17,19}

Ask pupils to work with seatmates to answer question b. iii.
Invite a volunteer to give their answer. The rest of the class should check and correct
their answer.

guessing a vowel S=1{aeio,u}

Ask pupils to work with seatmates to answer question c.

Invite volunteers to give their examples of each type of probability outcome.
Examples are given below in the solution. Pupils will give their own examples.
Solution:

¢. Given: describe two events for each given probability outcome

certain
It will rain in August

Independence Day will fall on 27 April next year
likely

You eat rice for lunch today

You score 100% in your next Maths test
unlikely

People will be able to live on Mars

You win first prize in the state lottery
Impossible

A human being will live to be 200 years old

The sun will rise in the west tomorrow
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Practice (15 minutes)

1. Ask pupils to work independently to answer question d.
2. Walk around, if possible, to check the answers and clear misconceptions.

3. Invite volunteers to come to the board to show their solutions. The rest of the class should check
their solutions and correct any mistakes.
Solutions:

d. Given: give all the possible outcomes of given experiments
guessing a month ending in “ber” § = {September, October, November, December}

guessing a multiple of 10 under 100 §=1{10, 20, 30,40, 50,60, 70, 80, 90}
arranging the letters of the word cat S = {cat, cta, atc, act, tac, tca}

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM3-L097 in the Pupil Handbook.



SSS Teacher Professional Development

Lesson Title: Review of Quadratic Equations Unit: Review of SSS 1
Lesson Number: TGM2-L003 Class: SSS 2 | Time: 40 minutes
@ Learning Outcomes Preparation
By the end of the lesson, pupils will be None
able to:
1. Solve quadratic equations algebraically.
2. Graph and interpret quadratic functions.

Opening (1 minute)

1. Tell pupils that they will be revising quadratic equations today.
2. Ask pupils to explain what quadratic equations are in their own words and allow time for
discussion. (Example answers: they are equations that contain the term x2; when graphed they

make parabolas; they can be solved by factorisation)

Teaching and Learning (23 minutes)

1. Write the following quadratic equation on the board: v = x? + 4x + 3
2. Remind pupils of some facts about quadratic functions and equations:
e A*“guadratic equation” is given in a way that allows you to solve for a variable and does not
have a y-value. (Example: x% + 4x +3 = 0)

e A*“quadratic function” has a y-value and can be graphed. (Example: ¥ = x* + 4x + 3)
e Quadratic equations and functions both contain the term x 2.

¢ We can find the solutions to quadratic equations in several ways:

— By graphing the related function

— Using factorisation

— Completing the square

— Using the quadratic formula
The graph of a quadratic function is a parabola. The solutions (or roots) of a quadratic equation
are the points where the parabola crosses the x-axis.

3. Tell pupils that we will first solve the quadratic equation on the board graphically. Draw the table
of values shown below and a Cartesian plane on the board:

x |—4|-3|-2|-1| 0
}:l'
4. Use the quadratic equation to solve for y and write the answer in the table of values.

Solution:
¥ = x*+4x+3 x | —4|-3|-2|-1]| 0
(—4)* +4(—4)+3 y | 3
= 16—16+3
= 3

5. Ask pupils to work with seatmates to find the other y-values and complete the table. As they

finish, invite volunteers to write the answers on the board.
Solutions:
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y = (-3 +4(-3)+3 x | —4|=3|-2|-1] 0
9—12+3 y | 3]0 |-1|0]3
= 0
y = (=2 +4(—2)+3 y = (0)*+4(0)+3
4—-8+3 = 0-0+3
= -1 = 3

y = (-1)*+4(-1)+3
1—44+3
= 0

7
yext+4x +3

n

6. Invite volunteers to come to the board and plot
each of the 5 points in the Cartesian plane (Answer:
See graph).
7. Connect the 5 points to make a smooth parabola.
(Answer: See graph).
8. Ask pupils to identify the solutions to the quadratic
equation. If needed, remind them that the x-
intercepts give the solutions. (Answers: x = —3;
x=—1)
9. Tell pupils that we will now solve the same problem by factorisation.
10. Review the process of factorisation:
e Factorisation involves rewriting the quadratic equation in the form
x*+ 4x+ 3 = (x+ a)(x + b), where a and b are integers.

e aand b should sum to the coefficient of the second term of the equation, and multiply to get
the third term. (In thiscase,a + b = 4anda X b = 3)
e After finding @ and b, set each binomial equal to 0 and solve to find the value of x. These

values are the roots.
11. Solve the quadratic equation by factorisation, explaining each step:
x*+4x+3 = (x+a)(x+b) Setuptheequation

at+h=4 axb=3 Note that the values of @ and & must be 3 and
1 to satisfy these equations

x*+4x+3 = (x+1)(x+3) Substitute the values of a and b into the
equation
x+1=10 x+3=10 Set each binomial equal to 0 and solve for x.
x=-1 x=-3 These are the roots.

12. Tell pupils that we will now solve the same problem using the quadratic formula.
13. Review the quadratic formula:
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e Writeontheboard: ax? 4+ bx+¢c =0

o Write the quadratic formula on the board: x = —2=2 ~*a¢

2o
o Tell pupils that to find the roots of the equation, we can simply substitute the values of a,
b, and ¢ from a given equation into the formula and solve.
14. Solve the quadratic equation x* + 4x + 3 = 0 with the quadratic formula, explaining each step:
Solution:
x = -—-btVb*—4dac

2
= &34 -4(1)(3)

2(1) Substitute the values of a, b, and ¢
= —4h3 Simplify
= 222 Note: The + symbol tells us that we can find 2 solutions:
- one by adding, and the other by subtracting
— 4+2 4
— and —
x = —land-—-3 Identify the 2 roots

5. Remind pupils that we have now found the same solutions using 3 methods: graphing,
factorisation, and the quadratic formula.

Practice (15 minutes)

1. Write the problem below on the board.
2. Ask pupils to work individually or with seatmates.
a. Using the given table of values, plot the quadratic function y = x? — x — 2.

x | —2|—-11] 0 1 2 3

'|.‘J'

b. Based on your graph, what are the roots of the equation x* — x — 2 = 0?

c. Choose one algebraic method (factorisation or the quadratic formula) and use it to solve the
quadratic equation.
3. Ask pupils to compare answers with seatmates and check their work. If time allows, invite
volunteers to write the solutions on the board.

Solutions:
a. Table of values and graph:
y = (-2 - (-2)-2 x |—2]-1] o] 1] 23
442-2 y | 4]0 |-2|-2|0]| 4
= 4

y = (D= (-1)-2
= 1+1-2

Ln
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= 0
y = (02—(0)-2
0—0-—-2

= -2

y = ()P -(1)-2

1—-1—-12
= -2
y = (@F-@-2
4—-2-2
=0
y = (3*-(3)-2
9-3-2
= 4
b. Therootsare x = —1 and x = 2 (the x-intercepts)

c. Pupils may solve by either factorisation or the quadratic formula:

Factorisation Quadratic Formula
x*—x—2 = (x+a)(x+b) x = (=014
= (x—2)(x+1) 2

= 149

x—2=0 x+1=10 _ 111

x = x=-1 2
— 1,,+3 and 1:3
= 2and -1

Closing (1 minute)

1. Revise the lesson by asking pupils to list the ways of solving a quadratic equation. (Example
answers: graphically, factorisation, quadratic formula, completing the square (not covered in this
lesson))

2. For homework, have pupils do the practice activity PHM2-L003 in the Pupil Handbook.
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Lesson Title: Simultaneous Linear Equations
using Elimination

Theme: Algebraic Processes

Lesson Number: TGM2-L009

Class: 5SS 2 | Time: 40 minutes

®

equations using elimination.

Learning Outcome Preparation
By the end of the lesson, pupils will be Write the problem in the Opening on the
able to solve simultaneous linear board.

Opening (3 minutes)

1. Review solving linear equations. Write the following problem on the board: If 3x + 2y = 18,
find the value of y when x = 2.
2. Allow time for pupils to answer in their exercise books.
3. Invite a volunteer to come to the board to show the solution to the linear equation.
Solution:
3x + 2y = 18
3(2) + 2y = 18 Substitute x = 2
6+ 2y = 18
2y = 18— 6 Transpose
2y = 12
2y - E Divide both sides by 2
2 2
¥y = 6
4. Explain to pupils that today’s lesson is solving simultaneous linear equations using the method of

elimination.

Teaching and Learning (20 minutes)

1.

Write two linear equations on the board:

2x + 3y = 10 1)
2x+ ¥ = 2 2
Explain:
¢ To solve for the unknown variable in one linear equation we use the given value as in our
example on the board.
e To solve for 2 linear equations with 2 unknown variables, x and y, we need to solve them
together (simultaneously) so that they satisfy both equations.
o We call that solving “simultaneous linear equations”.
e There are several methods: elimination, substitution and by graphing.
o We will be using the method of elimination in this lesson.
Ask pupils to look for the variable with the same co-efficient in both equations.
Ask pupils to identify the variable. (Answer: x).

Ask pupils to give the value of the co-efficient. (Answer: 2)
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6. Explain the solution step by step.

Solution:
2x+3y = 10 (1)
—(2x+y = 2) (2) Subtract equation (2) from equation (1).
0+2y = 8 Note: The negative sign will change all the signs
across the bracket

2y = 8

E = ? Divide both sides of the equation by the co-

2 2 efficient of ¥ (which is 2)
y = 4

7. Substitute the value of y = 4 in either equation 1 or 2 to find the value of x

2x + 3y = 10 1)
2x+ 3(4) = 10 Substitute v = 4 in equation (1)
2x+12 = 10
2x = 10— 12 Transpose 12
2x = -2
2x = -2 Divide throughout by 2
2 2
x = -1
8. The solution is therefore x = —1,v = 4.

9. Write the solution on the board as an ordered pair: (—1, 4)

10. Ask pupils to check that the solution is correct by substituting the values for x and v in equation

(2).
Check:
2x+y = 2 2
2(-1)+4 = 2 Substitute x = —1, ¥ = 4 in equation
)
-2+ 4 = 2
2 = 2
LHS = RHS
11. Write on the board:
2x+5y = 2 1)
3x + 2y = 25 2)

12. Ask the pupils what they notice about these two equations. (Answer: None of the variables have
the same co-efficient).
13. Explain:
o We eliminate the x-variable first and solve for the y-variable.
o Make the coefficients of x the same by multiplying equation (1) throughout by the coefficient
of x in equation (2), and multiplying equation (2) throughout by the coefficient of x in equation

(2).
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Solution:
6x + 15v 6 3)
6x + 4y 50 4)
0+ 11y —44
11y el
11 11
v —4
2x + 5y 2 1)
2x + 5(—4) 2
2x— 20 2
2x 24+ 20
2x 22
2x 22
2 2
x 11

Multiply equation (1) % 3

Multiply equation (2) x 2

Subtract equation (4) from equation (3).
Divide throughout by 11

Substitute ¥ = —4 in equation (1)

Transpose -20

Divide throughout by 5

14. The solution is therefore x = 11,y = —4, or the ordered pair (11, —4).

15. Ask pupils to work with seatmates to check the solution, x = 11, ¥ = —4. They should substitute

these values in equation (2).
16. Invite a volunteer to write their solution on the board.

Solution:
3x + 2y 25 (2)
3(11) + 2(—4) 25
33—8 25
25 25
LHS RHS
17. The solution is verifiedas x = 11,y = —4.
18. Explain:

Substitute x = 11,y = —4

¢ |t does not matter which variable we choose to eliminate first. This same procedure can be
used to eliminate the y-variable first, then solve for the x-variable.

e To make the coefficients of y the same, we multiply equation (1) throughout by the coefficient

of v in equation (2), and multiply equation (2) throughout by the coefficient of v in equation

).

Practice (15 minutes)

1. Ask pupils to solve the given pairs of equations using the method of elimination:
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a 3x+4y=-1 b. 5x—2y=15
3x+8y=4 3x+5y=29
2. Ask pupils to exchange books and check each other’s work.
3. Invite volunteers to come to the board to show their solutions.

Solutions:
a. 3x+ 4y = -1 b. 5x— 2y = 15
3x + By = 4 3x+ 5y = 9
Ox — 4y = -5
— 4y = —5 15x — 6y = 45
a4y — 15x + 25y = 45
—4 4 0—31y = 0
v = 5 y = 0
=
S5x— 2y = 15
3x + 8y = 4 5¢—2(0) = 15
3x+8(3) = 4 5x—0 = 15
3x+ 10 4 ox = 15
3x = 4-10 ox 15
3x = -6 > 5
3x = -6 x =3
3 3
x _ 5 x=3,v=20
x=-2,y= ;E;

Closing (2 minutes)

1. Ask pupils to write in their exercise books the basic method to eliminate the x-variable from 2
linear equations. (Example answer: Make the coefficients of x the same by multiplying equation
(1) throughout by the coefficient of x in equation (2), and multiplying equation (2) throughout by
the coefficient of x in equation (1)).

2. Invite a volunteer to read out their answer. Correct any mistakes and confirm that pupils have
written the method correctly in their exercise books.
3. For homework, have pupils do the practice activity PHM2-L009 in the Pupil Handbook.
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Session 4: Number bases, real numbers and BODMAS

Session Objectives

120 minutes

By the end of the session, participants will be able to solve problems on:

* Number bases
e Real, rational and irrational numbers
* Order of operations

Materials

Chart4.1  Learning outcomes
Mathematics lesson plans SSS 1-3

Chart paper and markers

Handout 4.1 Real Number Cards
Chart4.2  Real Number Subset Labels
Chart4.3  Real Number Venn Diagram

Activity outline
Introduction

Activity 1:  Number bases
Activity 2:  Real, Rational, Irrational numbers
Activity 3:  Order of operations

Summary

3 minutes

40 minutes

40 minutes

35 minutes

2 minutes
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Session Introduction 3 minutes

* Welcome participants.

» Display chart 4.1 (learning outcomes) and go through the learning outcomes
with participants.

Activity 1: Number bases 30 minutes

In mathematics, a Base is the number of different digits or combination of digits
and letters that a system of counting uses to represent numbers. For example, the
most common base used today is the decimal system. Because "dec" means 10, it
uses the 10 digits from 0 to 9.

e Write the following symbols on the chalkboard: 7 Vil @ @ 13

e Ask: What observations can you make about the four numbers written on
the board? (At this point, some of the participants may not know that VIl and
e e are numbers.) Explain to participants that all of these symbols represent
guantities in various number systems. In fact, all of the symbols represent
the same quantity, 7.

e Remind participants that we use a decimal number system, also called a
Base 10 system. Because this is our accepted number system, we do not
write or say Base 10 each time we write a number.

e Ask participants to look at the symbol, VIl and ask: Does anyone know what
number system is being used here? (Roman Numeral system) Explain to
participants that in the Roman Numeral system, V represents 5 and |
represents 1, so 7 is written VII.

e Ask participants to try to identify the number system for ee. (Mayan
Number System is being used. The short horizontal line represents 5 while
each dot on top represents a 1.)

e Ask participants to explain how 13 could represent the number

e Explain to participants that the Roman and Mayan number systems use
entirely different symbols to represent their numbers. (Some number
systems use the same digits as our decimal system but in a different way. In
this case 7 in Base 10 is the same as 13 in Base 4. The decimal system uses
ten unique digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. The number after 9is 10, a
combination of two unique digits. In the decimal number system, the order
and position of the digits determines the value. For example, 43 and 34 are
not the same thing.)

e Ask participants: What does the number 43 represent? (4 tens and 3 ones, or
40 + 3) What does 34 represent? (3 tens and 4 ones, or 30 + 4). How are 52
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and 502 different? (52 represents 5 tens and 2 ones, or 50 + 2; 502
represents 5 hundreds, 0 tens and 2 ones, or 500 + 2).
Solve together (complete the expansion of the number 4823)

4 (000)+8(__ )+_(_)+__ ()
What do you notice about all the numbers in parentheses? Going right to
left, each number is 10 times greater than the last.
We can write the expansion of 4,823 another way: 4(1000) + 8(100) + 2(10) +
3(1) = 4(103) + 8(10%) + 2(10%) + 3(10°)
Now, using the notation above, write the following numbers in expanded
form: 48, 15, 211
Answers: 48 = 4(10%) + 8(10°); 15 = 1(10%) +5(10°); 211 = 2(10%) + 1(10%) +
1(10°)
Remind participants that 10°=1
Have participants consider the number 13 in Base 4. (Point out to
participants that 13 in Base 4 should be read as “one three in base four”
instead of “thirteen in base four.”) In groups, ask participants to discuss what
they think 13 in Base 4 means and how it could be equivalent to 7 in Base 10.
(13 in Base 4 means 1 four and 3 ones, or 4 + 3)
Write 13 in Base 4 in expanded form as a class. (1(4) + 3(1) = 1(4%) + 3(49).
Participants may have to be reminded that 4° = 1)
Have participants complete the following with a partner:

o What are the unique digits used in the Base 4 Numeration System? 0, 1,
2,3

0o HowdowecountinBase4?0,1,2,3,10,11,12,13, 20,21, 22, 23...

o Complete the expansion of the 231 in Base 4. = 2 (4%) + 3(4%) + 1(4°)

0 Write the following numbers in expanded form:
0 256=2(6% +5(6°)
0 12.=1(4% +2(4°
0 33s=3(5% +3(5Y)

If time permits, play the game below
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Activity 2: Real, Rational, Irrational numbers 30 minutes

Distribute Handout 4.1 Real Numbers Cards. Discuss various characteristics
of the numbers. Then, direct participants to cut the cards apart and sort
them any way they like. When they are finished sorting, have them discuss
with partners how they did their sorts. Lead a discussion about the different
ways they sorted the numbers, asking them to explain the processes they
used.

Show Chart 4.2 Real Number Subset Labels. Have participants write them
and cut them apart and arrange them in any order. Have participants assign
each number card to a subset. Point out how some numbers belong in more
than one subset and discuss the characteristics of each subset.

Have participants work with partners to sort the number cards into rational
and irrational numbers. Then, have them sort the rational numbers into
integers, whole numbers, and/or natural numbers. When they have finished
sorting, discuss the fact that some numbers can appear in more than one
subset, e.g., 4 is a rational number, an integer, a whole number, and a
natural number. Explain that the attributes of one subset can be contained
in whole or in part in another subset. Explain the process of sorting numbers
into the most specific subset.

Show the Real Number System Venn Diagram, Chart 4.3. Have participants
copy the diagram and write the names of the subsets in the appropriate
areas on the diagram and then write the numbers from the number cards in
the most specific subsets. Finally, have participants add two more numbers
to each subset, explaining why the only number that can be uniquely in the
“Whole Numbers” subset area is zero.

Questions (ask participants orally)

To which subset(s) of the real number system does the number -0.75
belong? Why? (rational; though it’s negative, it can be expressed as a
fraction involving only 2 integers)

Is the square root of 15 rational or irrational? How do you know? (irrational
because it’s never-ending and never repeating. It can’t be written as a
fraction)

|dentify whether a number can be both whole and irrational, and explain
why or why not. (impossible for a number to be both rational and irrational)
|dentify which subset of the real number system contains the most rational
numbers, and explain why. (integers)

|dentify whether pi (r) is rational or irrational, and explain why. (irrational; it
IS an approximation)
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Activity 3: Order of Operations 25 minutes

Review with participants the process of finding the area of a rectangle by
displaying three rectangles with the dimensions (9" x 4", 9" x 5", and 9" x 8").
Ask participants to explain the most direct way to find the total area of any
two of these rectangles. They should recognize that the most direct way is by
finding the area of each rectangle and then adding the two areas, e.g., 9 x 4
=36;9x5=45; 36 +45=81.

Ask them to explain the most direct way to find the total area of all three
rectangles. (Find the area of each, and then add the three areas.)

Put the following problem on the board: 4 x 3 + 2 x 5 = x. Have participants
solve the problem and then share their answer with a partner. Ask the
participants whether anyone got an answer of 70. If so, ask how them how
they got that answer. They will probably say that they multiplied 4 and 3 to
get 12, then added 2 to 12 to get 14, and finally multiplied 14 by 5 to get 70.
Ask the participants if anyone got an answer of 22. If so, ask how they got
that answer. The participants who got this answer should explain that they
multiplied 4 by 3 to get 12, then multiplied 2 by 5 to get 10, and finally
added 12 and 10 to get 22. Discuss with the participants why using these two
different procedures would give such different answers.

Have participants write an expression to model the process they used in the
first question (finding areas of rectangles) to find the total area of two
rectangles. Participants should write one of the following expressions: 9 x 4 +
9x5,9x4+9x8,0r9x5+9x8.

Select one of these expressions and use it to model on the board the two
procedures used in the warm-up: (1) doing all operations left to right and (2)
doing all multiplications first and then doing addition.

Have participants work in pairs to construct an explanation of why they must
use the second procedure when finding the area of two rectangles. Allow
plenty of time for discussion.

Allow pairs time to present their explanations. At the end, summarize the
discussion to explain why the second procedure is correct.

Have the participants write a rule, based on the discussion, for simplifying
expressions that involve multiplication and addition. The rule should state
that all multiplication must be done before any addition.

Have the participants write an expression to find the total area of all three
rectangles from the warm-up (e.g., 9x4 +9x5+9x 8), and have
participants use their rule to simplify the expression.

Have the participants work in pairs to see if there is another way to solve
their original warm-up problem. Since the rectangles have one dimension
the same, they could be put next to each other to create one big rectangle.
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For example, the 9 x 4 and 9 x 5 rectangles together create a 9 x 9 rectangle
with an area of 81.

Have participants write an expression that models the above approach. One
expression could be 9 x (4 + 5). To simplify this expression, explain that 4 and
5 need to be added first and then the sum multiplied by 9 to get 81.

Have participants write a rule for simplifying expressions that involve
parentheses and multiplication. The rule should state that all expressions
inside of parentheses must be simplified before any multiplication.

Ask the participants to simplify 32 and then add 5 to the answer. Have the
participants write an expression that models the problem. Participants will
most likely write 32 + 5. Explain that the commutative property allows the
expression also to be written 5 + 32.

Have the participants write a rule for simplifying expressions that involve
exponents and addition. The rule should state that all exponents must be
simplified before any addition.

Have participants write a new rule that combines the three rules they have
written. The rule should state that when simplifying, expressions inside
parentheses must be simplified first, then all exponents must be simplified,
then all multiplication is done, and, finally, all addition is done. Explain that
this “order of operations” rule includes division with multiplication and
subtraction with addition. Multiplication and division must be done from left
to right first, and then addition and subtraction is done from left to right.
Help participants create a complete “order of operations” rule similar to the
following:

When simplifying, do all expressions inside parentheses first, then all
exponents, then all multiplication and division operations from left to right,
and finally all addition and subtraction operations from left to right.

It might be helpful for participants to see how to organize the order of
operations in a numbered list of steps, as shown below:

0
0
0
0

Do any work within parentheses () or other grouping symbols [ ] first.
Do any work with exponents (powers) or roots.

Do any multiplication and division in order from left to right.

Do any addition and subtraction in order from left to right.

Have participants create and write two expressions, each containing
parentheses, exponents, and all operations. On a separate sheet of paper,
have them simplify their expressions, showing each step in the order of
operations and the final answer. Have them exchange their problems with a
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partner, simplify each other’s expressions, and discuss the problems until
agreement is reached on the correct order of operations and final answer.

Summary: 2 minutes

e Display the learning outcomes and go through them
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Materials

Handout 4.1 Real Number Cards
Give participants the numbers below cut up.

3.987 7 19994.5
1/5 0.8 0.35
3.14 80 V2
900 21 5.444

5 -88 212
V7 V22 45

Chart 4.2 Real Number Subset Labels

Rational numbers
Integers

Whole numbers
Natural numbers
Irrational Numbers

Chart 4.3 Real Number Venn Diagram
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Session 5:  Indices, Notations, Logarithms/Antilogarithms 120 minutes
Learning outcomes
By the end of the session, participants will be able to:

o Simplify problems with numbers expressed in index notation

e Understand why putting numbers in standard form is useful

e Convert numbers to and from standard form; multiply and divide numbers
in standard form.

e Logarithms and Antilogarithms

Materials

Chart 5.1: Learning outcomes

Chart 5.2: Problems on indices

SSS 1-3 Mathematics Lesson Plan Manuals
Handout 5.1: Logarithm Table

Handout 5.2: Anti-logarithm Table

Activity outline

Introduction 3 minutes
Activity 1: Solving problems with Indices/notations expressions 30 minutes
Activity 2: Understanding and using the standard expression 40 minutes
Activity 3: Logarithms and Antilogarithms 45 minutes

Summary 2 minutes
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Session Introduction 3 minutes

¢ \Welcome the participants to the session.

e Explain that in the session, you will be considering the following aspects of
Number and Numeration that is indices, standard form, logarithms, and
antilogarithms

e Go through Chart 5.1: Learning outcomes.

Activity 1: Understanding Indices and notations 30 minutes

e Explain that mathematics deals with numbers that can be unbelievably
large and difficult to manipulate. To minimize this problem,
mathematicians have come up with ways to express such numbers. Some
of these ways are the use of indices and standard forms. In this session,
we shall look at both. Understanding this makes problem solving in
mathematics a bit easier.

e Get participants attention and write: 2 X 2 X 2 = on the flip chart or on the
chalkboard.

e Ask participants the following questions one at a time.

e What number is multiplied? (2)

e How many times is the number multiplied? (3 times)

Can someone come and express this same multiplication in a shorter way?
(Yes, 23)

e Explain that the lower number is called the base and the upper number
indicates the number of times the number is multiplied and is called the
index (plural indices).

e Explain that: 2 X 2 X 2 can be simplified as 23.

e Explain that writing or expressing numbers in this way is called index
notation and the number is read as: the base to the power of the index.
For example, 23 is read as: ‘two to power three’.

e Explain that: the power or index tells us how many times the base should
be multiplied by itself.

e Take any concern and explain that you are going to give them an
opportunity to apply their understanding.

e Ask participants to individually simplify 7 X 7 X 7 X 7 X 7 and to expand 5°.

e Ask volunteers to solve the problems on the chalkboard/flip chart paper
with explanation.

e Discuss their solutions (7°and 5 x 5 x 5 x 5 x 5 x 5) and take any concern.

e Explain that numbers expressed with notations can be added, subtracted,
divided and multiplied with ease by applying the laws of indices.
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e \Write on the board: First law of

e Ask: Who can explain to the group . . .
what the first law of indices - & .
states? Third Law of Indices Fourth Law of indices

e Guide a participant to say that: . ﬁ.j. : : | ({3 : 3
When we multiply expressions (or & .
numbers) with the same base, we =1
add the indices. Fifth Low of Indices sixth Low of Indices

e Write on the board: 2° x 23 @xpr = amxet | (5] = Gre=o

e Ask the class to use the law to (@x3)t = 203 (5 - 3—

work out the answer.

e Have a participant volunteer to solve the question on the board. (Answer:
As shown in the table under ‘First law of indices’.)

e Write the heading and the second law of indices on the board.

e Guide a participant to say that: When we divide expressions (or numbers)
with the same base, we subtract the indices.

5
e \Write on the board: 2—3

e Ask participants to work in pairs to solve the third law of indices.

e Have participants volunteer to call out the answer. Write it on the board.
(Answer: As shown in the table under ‘Third law of indices’).

e Say: Sometimes when we subtract the indices we end up with nothing or
zero. The third law of indices explains what to do when this happens.

e Write the information for the third law on the board.

e Say: 6%gives 1 because when we divide a number by itself we get 1 except
when the base is 0

e Point out on the example where we are dividing 6° by itself.

e Say: In the fourth law, we have an index raised to another index. In this
case, we multiply the 2 indices as shown on the board. The fifth and sixth
laws deal with bases that are different.

e Write the fifth law and ask participants to work out the example: (2 x 3).
(Answer: As shown in the table).

3
e Write the sixth law and ask participants to work out the example: (g) :

(Answer: As shown in the table)
e Display Chart 5.2 and ask the participants to solve them in pairs.
e Take responses from a pair at a time and address concerns.
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Explain that in some instances the numbers are replaced by letters and
that the same laws are applied in solving them

Activity 2:  Understanding and using the standard expression 40 minutes

The objective of this activity is to appreciate the need to put big and small
numbers in a more readable form, how to write numbers in standard form, and
calculations involving numbers in standard form.

Explain that expressing numbers in standard form is another way of
overcoming the writing of numbers with large sizes. It also reduces the
chances of introducing errors in writing, copying, or transferring figures.
Understanding the standard form of expression becomes easier with the
understanding of the use of indices.

What do you notice when you try this on your calculator: 111111111... X
111111111... (until you can’t enter any more digits)

Write a x 10 on a chart paper. ‘a’ is a number between 1 and 10
(excluding 10) while ‘b’ can be any number (can be negative)

Tell participants that Standard Form or Scientific Notations is useful for
two reasons: It allows us to write really small or really big numbers
concisely and it allows us to compare small and big numbers. Example:
Which is bigger? (234000000000000 or 23400000000000; 2.34 x 10* or
2.34 x 105)

To convert from standard form, we just consider how many times we’re
multiplying or dividing by 10. (3x10%=?; 1.24 x 10°=?; 6 x 10°=?; 1.01 x
10

Check for understanding by asking participants to convert from these:
3.012x10%; 7.5x10% 8.31x10% 2.4 x 10°®

To convert to standard form, we enumerate how many times we need to
move the decimal point until we’re in the range 1 to 10? (excluding 10)
Example 20000 = ?; 0.0043 = ?; 931,000,000 = ?; 0.000001001 = ?

Show participants how to correct numbers not in standard form (If the
number at the front is not between 1 and 10 (excluding 10), it’s not in
standard form. We can fix this!) 200 x 10* =2 x 10? x 10* =2 x 10°

Write 12 x 104 =1.2 x 10! x 10* = 10° 0.003 x 10°=3 x 102 x 10° = 3 x 103,
210X103=2.1x10°x10°=2.1x10*

Show how to multiply in standard form (2 x 10%) x (4 x 10*) =8 x 107; (7 x
10%) x (6 x 10°) =42 x 101 =4.2 x 10x 101 = 4.2 x 10*2

Participants try the following: (7 x 107) x (2 x 10°3); (9 x 10%) x (9 x 10%); 8 x
108/2x10% 4x10°/8x10%

Test for understanding: 9 x 103 /2 x 105 2x 108 /8 x 10°

Share your strategy with the whole group
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Activity 3: Logarithms and Antilogarithms 45 minutes

e Review simple equations that involve indices. Write the following problem on
the board: Find the values of the unknown:
" a.3*=9 b 2¥=128
e Ask participants to solve the problems independently.
¢ Invite volunteers to write the solutions on the board.

e Solutions:
a. 3* =9 b. 2* = 128
33X = 32 2% = 27
x = 2 x = 7

e Explain to participants that today’s session is on logarithms and their
relationship to indices.

e Explain: Logarithms are the “opposite” of exponentials, just as subtraction is
the opposite of addition and division is the opposite of multiplication.

e Write on the board: y = b* is equivalent to log,y = x.

¢ Read the statement aloud so that participants understand how to read
logarithms: “‘y equals b to the power x’ is equivalent to ‘log base b of y

equals x’.
e Label the base and index in each statement so the relationship is clear to

participants: y = Tbx<— power log,y = x <+— power
base base
e Explain:

o0 The value of the subscripted “b” is “the base of logarithm”, just as b is
the base in the exponential expression b”*.
o We can rewrite any exponential expression in this form as a logarithm.
e Write the following problem on the board: Convert 63 = 216 to the
equivalent logarithmic expression.
e Explain to participants that to convert, the base (i.e. the 6) remains the same,
but the 3 and the 216 switch sides.
e Write on the board: logs(216) = 3
e Write on the board: Convert 10g4(1024) = 5 to the equivalent exponential
expression.
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e Ask participants to work with partners to rewrite the logarithm as an
exponential expression.

e Take responses from 2 pairs. (Answer: 4° = 1024)

e Display Chart 5.2, the summary table, which shows the relationship between
the index and logarithm.

Index Logarithm
x=a” log,x =y
100 = 102 log,0,100 =2
64 = 43 log,64 = 3
0.001 =103 log,,0.001 = -3

e Ask participants to complete the table on chart 5.3 with partners.

Convert numbers in index form to logarithmic form and vice-versa.

No. Index Form Logarithmic Form
10* = 10,000
log,M =k
2* =y
log;(xy) =2
7?2 =49

e Take responses from participants to complete the table as below
Answers:

No. Index Form Logarithmic Form
a. 10* = 10,000 | log;(,10,000 =4
b. pk=M log,M =k

C. Y=y log,y =x

d. 32 = xy logs(xy) = 2
e. 7?2 =49 log,49 =2

e Explain:
0 The base of logarithms can be written in any positive number except 1
and the logarithm of a negative number does not exist.
o0 When the base of a logarithm is not written it means it is in base 10.
e Write on the board: 1og100 = 2
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e Explain:
0 Although the base is not written, we can assume it is 10.
o This is an equivalent statement to 10? = 100
e Write on the board: log100 = 2 is equivalent to 10? = 100
e Write on the board:
Write the following as logarithms:
o 10° = 100,000
o 573 =0.008
0 a? =-43
Write the following as exponential expressions:
0 logs125=3
0 logy27 = m.

e Ask participants to solve the problem independently in their exercise books.
e Take quick responses from them (Answers: a. log,,100,000 = 5 or
l0g100,000 = 5; b. logs0.008 = —3; c. log, — 43 = b;d. 53 = 125;e.
om =27,f.273=0.125
e Write on the board: Simplify x = log;9.
e Explain:
o We can solve this logarithm using its relationship to indices.
o0 The solution to the logarithm log49 is the value of x.
e Discuss: How can we rewrite this logarithm? (Answer: 9 = 3* or 3* = 9)
e Write the solution on the board and explain to participants.
Solution:

x = log;9

9 = 3* Change to index form
32 = 3 Substitute 9 = 32

2 = x

e Write another problem on the board: Find the value of log;27

e Explain:
e This logarithm is not equal to anything, but we can still write it in index
form.

e Setitequal to x, then solve for x to find its value.
e Write on the board: log;27 = x
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Ask participants to write the index form boldly in their notepad. Tey raise
their solution up when you say ‘Show me’ (Answer: 27 = 3* or 3* = 27)
Go through same process to find the value of x.

Solution:
log;27 = x
27 = 3* Change to index form
3B = 3 Substitute 27 = 33
3 = x

Write another problem on the board: Find the value of log,2

Ask a volunteer to express the number in indices form on the board. (Answer:
2 = 4%)

Solve on the board, explaining each step:

log,2 = x

2 = 4 Change to index form

2 = 2% Substitute 4 = 22

1 = 2x Set the powers equal

% = x Divide throughout by 2

Explain:
¢ Recall and apply the rules for solving simple equations involving
indices.

e Make the bases of the indices the same, then solve for x.
Write 3 more problems on the board:

a. Solve for x if log;81 = x

b. Find the value of log,<5

c. Simplify Iogsé =y
Ask participants to solve the problems with partners.

Walk around to check for understanding. Provide explanations as needed.
Invite volunteers to solve the problems on the board.

Solutions:

a. log;81 = «x b. log,s5 = x
3* = 81 25X — §
¥ = 3 52x — gl
x = 4

2x = 1
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1
X = =
2
1
C. logg— =y
8y = 6—14
8y = 6471
8y = g2(-1
8y = 872
y = =2

e Write on the board: log,,76.83 = 1.8856
e Explain:
o We can write the logarithm of each number as a decimal number.
o0 This can be done using a calculator or logarithm tables. Today we will use
logarithm tables.
o We will only be working with logarithms in base 10.
o In the result of a logarithm of any number there are two parts, an integer
(whole number) before the decimal point and a fraction after the point.
o The whole number part is called the characteristic and the decimal part is
called the mantissa.

e Draw on the board: 18856
Characteristic: —~ \Mantissa:

whole number decimal part

e Explain how to find the characteristic and
mantissa:
o0 The mantissa is found using a logarithm table.
o The characteristic can be found by expressing the number you are finding
the logarithm of (in this case 76.83) in standard form. The power on the
10 is the characteristic.
e Write on the board: Convert to the form a % 10", and n is the characteristic.
e Write it as a problem on the board: Find log,,76.83
e Ask a volunteer to express the number 76.83 in standard form. (Answer:
7.683 x 101)
e Explain: The whole number part (characteristic) is 1, because the power on
10is 1.
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0 Asageneral rule, if the number is greater than 1, then the characteristic is
the number of digits before the decimal point minus one. (For example,
the characteristic of 104.6 is 2 since the whole number part has 3 digits.)

e Explain: We will now find the mantissa of log,,76.83 from the logarithm
table.

e Hold up the logarithm table. Explain the steps for finding the mantissa. As
you explain, move your fingers and point at the part of the chart you are
referring to:

0 log76.83 = 1."something". We are looking for the decimal part.

o To find the decimal part, go along the row beginning with 76 and under 8,
which gives 8854.

o Now find the number in the differences column headed 3. This number is
2.

0 Add 2 to 8854 to get 8856. Therefore log 76.83 = 1.8856.

e Write the answer on the board: log 76.83 = 1.8856

e Explain: When using tables, always make sure that the number taken from
the differences column is in the same row as the rest of the figures.

e Ask participants to open their Participant Handbook to the logarithm table.
Ask them to work with partners to find the same mantissa as you have just
demonstrated.

e Walk around to check for understanding and clear any misconceptions.

e Write the following problem on the board: Find log37.

e Solve on the board. Explain the solution to participants:

Step 1. Find the characteristic: Change 37 to standard form. The

characteristic is the power on 10, whichis 1: 37 = 3.7 x 101!

Step 2. Find the mantissa in the logarithm table: 37 — 0.5682

Step 3. Rewrite log37 using the characteristic and mantissa: 1.5682

e Write the solution to the same problem on the board in powers of 10, and
explain each step to participants:

37 = 37x10! Write in standard form
= 1005682 From log table; 3.7 = 1005682
x 101!
= 100-5682+1 Apply law of indices
— 101.5682

Hence log 37 = 1.5682
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Write the following problem on the board: Find the logarithm of 513.6.
Solve on the board and using the log table, explaining each step to
participants. Ask them to follow along in their own log table.
Solution:

5136 = 5.136x10%? Write in standard form

= 1007106 From table; look for 51.36, which gives
x 102 0.7106
= ]1007106+2 Apply the law of indices
— 102.7106
Hence log513.6 =

2.7106
Write on the board: Find the logarithms of: a. 4137 b. 8.403
Ask participants to solve the problem with partners and write the answers in
their exercise books.
Walk around to check for understanding. Explain as needed.
Invite two volunteers to give their answers on the board and explain how
they used the log table. Ask other participants to check their work.

a. 4137 = 4.137 % 10° b. 8403 = 8.403 x 10°
— 1006167 x 103 — 1009245 x 100
— 100.6167+3 — 100.9245 x 1
— 103.6167 — 100.9245
Therefore log 4137 = Therefore log 8.403 =
3.6167 0.9245
Explain:

o Antilogarithms are the opposite of logarithms. They “undo” logarithms.
o They are called “antilogs” for short.

e Write on the board: If log 673.4 = 2.8283, then antilog 2.8283 = 673.4.

Explain:

0 We use tables of antilogarithms to solve antilog problems.

o We look for antilogs in a table the same way as logarithms. However, we
must use a different table. Antilogarithms and logarithms each have their
own table.

o When finding the antilog, look up the fractional part only. Using the
example on the board, we would drop the 2 and look for 0.8283.

e Write on the board: Find the antilog of 0.5768.
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Hold up the antilog table. Explain the steps for finding the antilog. As you
explain, move your fingers and point at the part of the chart you are referring

to:
o}

Put the finger under .57, run it along to the column headed 6. Here the
number is 3767.

Run your finger to the number under 8 in the differences (it is 7).

Add the number under the columns for 6 and difference 8: 3767 + 7 =
3774.

We know that there is 1 integer digit in the antilog, because the integer
in the problem (the characteristic) is 0. We get 3.774.

Explain how to determine the decimal’s placement:

0)

We moved the decimal point based on the characteristic in the
problem (the integer digit). Move the decimal point one more space
than the value of the characteristic.

In the example, the characteristic was 0. Therefore, we moved 1 space
from the left side, and changed 3774 to 3.774

Recall that when we calculated logs, we gave the characteristic the
number of digits before the decimal place minus 1. Therefore, when
finding antilogs, we do the opposite. We give the result one more
integer digit than the characteristic given in the problem.

Write on the board: if logn = 2.3572, find n.

Find the antilog of both sides of the equation: antilog(logn) =
antilog(2.3572)

Remind participants that antilog “undoes” log because they are opposites.
Write on the board: n = antilog (2.3572)

Explain the solution to participants. Hold up the antilog tables to show how
to find the answer, and write the answer on the board.

Solution:

0]

o

To find n means we have to use the antilog table. As we know, logn
consists of two parts, the characteristic and mantissa.

In this case, the characteristic is 2, and the mantissa is 0.3572. Use the
antilog table to find the antilog of 0.3572.

The antilog of 0.3572 is 2276 (demonstrate this).

Since the characteristic is 2, put the decimal 3 places from the left side.
Thereforen = 227.6
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e Write on the board: Find the antilog of 2.7547
e Explain the solution to participants. Hold up the antilog tables to show how
to find the answer, and write the answer on the board.
Solution:
o The fractional part of 2.7547 is 0.7547. 0.7547 in the antilog tables
gives 5684 (demonstrate this).
o Theinteger part of 2.7547 is 2. This shows that there are three digits
before the decimal point.
0 Therefore antilog 2.7547 = 568.4
e Write on the board: Find the number whose logarithm is 5.3914.
e Write this on the board as both a logarithm and antilog: log x = 5.3914, x =
antilog 5.3914
e Explain the solution to participants. Hold up the antilog tables to show how
to find the answer, and write the answer on the board.
Solution:
o The fractional part of 5.3914 is 0.3914. 0.3914 in the antilog tables
gives 2462.
o The integer 5 shows that there are six digits before the decimal point.
o Therefore, the number whose logarithm is 5.3914 is 246,200.
e Write on the board: Find the antilogarithms of the following numbers:
a. 1.5752 b. 45724
e Ask participants to work with partners to solve the problems.
e Walk around to check for understanding and clear any misconceptions.
¢ Invite two volunteers to write their answers on the board and explain using
the antilog tables. (Answers: a. antilog 1.5752 = 37.60; b. antilog 4.5724 =
37,360)

Multiplication and division of numbers greater than 1 using logarithms.

e Write on the board: Evaluate 34.83 x 5.427
e Explain the product rule:
o We can multiply 2 numbers using logarithms.
o There are 3 steps:
- Find the logarithms of the numbers.
- Add the logarithms.
- Find the antilogarithm of the result.
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e Solve the problem on the board. Explain each step to participants.
Solution:
Step 1. Find the logarithms of the numbers (use the table).
log34.83 = 1.5420
log5.427 = 0.7346
Step 2. Add the logarithms.
1.5420
+ 0.7346
2.2766
Step 3. Find the antilog of 2.2766.
From the table, we have 1891. The integer part should be 3 digits, since
the characteristic is 2. Therefore, the solution is 189.1.
e Write another problem on the board: Evaluate 85.73 <+ 39.63
e Explain the division rule:
o We can also divide 2 numbers using logarithms.
o There are 3 steps:
- Find the logarithms of the numbers.
- Subtract the logarithm of the denominator from the numerator.
- Find the antilogarithm of the result.
e Explain: Note that for multiplication, the second step is to add the logarithms.
For division, the second step is to subtract the logarithms.
e Solve the problem on the board. Explain each steps to participants.
Solution:
Step 1. and Step 2. Find the logarithms and subtract. Use the table as shown.

Numbers Logarithms
85.73 1.9332
39.63 — 15980

Subtract the logs 0.3352
for division

Step 3. Find the antilog of 0.3352.

From the table, we have 2164. The integer part should be 1 digit, since
the characteristic is 0. Therefore, the solution is 2.164.
e Explain:
o Calculations using logarithms follows the laws of indices.
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o0 Recall that the logarithms we are handling are based on powers of 10,
although there is no need to write out the base 10 every time.

o Thus, when we add logarithms for multiplication and subtract for division,
this is similar to applying the multiplication and division rules for indices.

Write the following problem on the board: Evaluate 42.87 x 23.82 x 1.127

Explain: When you multiply more numbers, follow the same 3 steps.

Ask volunteers to give the 3 steps needed to solve the problem. (Answer:

Find the logarithms, add, and find the antilogarithm.)

Ask participants to solve the problem with partners.

Invite a volunteer to write the solution on the board and explain.

Solution:

Numbers Logarithms
42.87 1.6321
23.82 1.3770
1.127 + 0.0518

Add the logs for 3.0609
multiplication

Antilog of 3.0609 = 1150. The solution is 1150.

Write another problem on the board: Evaluate —:ngi

Ask participants to work with partners to solve the problem.
Invite a volunteer to write the solution on the board.

Solution:
Number Logarithm
675.2 2.8294
35.81 — 1.5540
Subtract the logs 1.2754
for division

The antilog of 1.2754 = 1,886. The solution is 18.86.

Session summary 2 minutes

e Go over the learning outcomes and emphasize the important points.
e Thank the participants for their participation and remind them of the need
to be punctual for the next session.
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Materials (1 per participant)

Handout 5.1: Logarithm Table

COMMON LOGARITHM TABLE

L¢] I = 3 4 5 & 7 & -] Mean Difference

| o 3 4 & a T 8 9
10 QOO0 0043 H0EG 0128 0170 0212 0253 0294 0334 0374 4 B 12 117 21 25|29 33 37
i1 o414 0453 0492 531 0569 o607 0645 06eE2 oTLe 0755 4 B i1 15 1% 23| 26 30 34
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Handout 5.2: Anti-Logarithm Table
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Chart5.2: The summary table
Index Logarithm
x=a” log,x =y
100 = 102 log,0,100 =2
64 = 43 log,64 = 3
0.001 =103 log;,0.001 = -3

Chart 5.3: Pair exercise

Convert numbers in index form to logarithmic form and vice-versa.

No. Index Form Logarithmic Form
10* = 10,000
log,M =k
2* =y
log;(xy) =2
7?2 =49




Session 6  Model Teaching (continuation) 150 minutes
Session objectives

By the end of the session, participants will be able to:

e Practice identifying 2 stars and 1 wish from the model lessons of others
e Become familiar with the LPMs

Session outline

Session Introduction 3 minutes
Activity Model lessons / feedback 115 minutes
Session Review 2 minutes
Session introduction 3 minutes
e Remind participants that they will continue the model teaching from
yesterday.
Activity 1: Model lessons 115 minutes

o (Call participants up one at a time (in sequential order with regards to the
LPM) to deliver their lesson. Each participant should teach only for ~5-10
minutes (depending on the number of participants in the group).

e The participants who are not teaching at the time should take observation
notes in their notebooks and actively participate as “students” in the
lesson.

e Ask some teachers to start at the very beginning of the lesson (Opening)
and ask others to start in teaching and learning, practice and closing. This
will enable the group to see different parts of the lesson structure.

e After each participant is done delivering his/her lesson, de-brief as a group
/ in pairs to come to an agreement on the 2 stars and 1 wish.



e At least a few times, ensure that participants are being specific enough in
giving examples of the 2 stars and actionable enough when it comes to the
1 wish.

Session review 5 minutes

e Thank participants for preparing well for their model lessons

e Ask for general reflections on how it felt to deliver the lessons as well as do
the observations and any “key takeaways” from this activity

e Review the session objectives

e Thank participants for their active learning over the last two days. Remind
them that this is just the start and they will receive more support in school
from SSOs.
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