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INTrOduCTION TO COurSE MaNuaLS
welcome to this B.Ed. Course manual. 

following the accreditation of the b.ed. by the national accreditation board with its recognition as a world 
class teacher education curriculum, the decision was taken to support effective implementation through the 
development of course manuals. The course manuals provide tutors and lecturers with the materials necessary 
to support teaching each of the b.ed. courses. The manuals adhere directly to, and emphasise, the principles 
and standards set out in the nTS, nTecf and in the b.ed. and will help ensure operationalising the government’s 
Teacher education reform policy.  

The manuals serve the following purposes:

• They are the key educational agreements between the training institution and the student teachers. in this 
way student teachers know what the expectations are for them and for the training they will receive.

•  They lay out the course outcomes, content, strategies and assessment, thereby providing direction to and 
consistency in training and b.ed. implementation among tutors across the country.

• They are explicit documents that provide other institutions with information on which to base transfer/
articulation decisions. 

specifically, they also:

• Support coherent lesson planning and teaching which will enable student teachers to achieve the nTS and 
become good teachers who ensure all pupils’ learning whilst offering tutors the flexibility for adaptation for 
local needs and contexts.

•  provide a lesson by lesson overview of the course, building on and developing the material in the course 
specifications.

• inform tutors, student teachers and others working with student teachers about:

1. What is to be taught and why.
2. how it can be taught.
3. how it should be assessed.

• provide opportunities for student teachers to develop and apply knowledge during supported teaching in 
school, creating a strong bond between learning in school and in the training institution.

• reflect the stage of student teacher development, set out in the model for progress across the four years of 
the b.ed. 

• can be used as self-study tools by student teachers.
• ensure that all information necessary to inform teacher training is in one place (serves as reference document).
• The manuals are the basis of the coes and university professional development sessions to ensure principals, 

Tutors, lecturers and heads of department are fully familiar with the details of: courses, outcomes, content, 
approaches, assessments and lessons.

Who are course manuals for:

• college of education Tutors
• Teacher education university Lecturers
• Student Teachers
• mentors and Lead mentors
• all those with an interested in teacher education.  
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uSINg ThIS MaNuaL 
Writers of the manuals engaged widely with colleagues in each subject area at each stage of development. 
besides, writers envisaged themselves in varied contexts as they wrote, to suggest methodologies and strategies 
for teaching the topics which would ensure student teachers are enabled to achieve the learning outcomes. in 
view of our commitment to creativity, problem solving, collaboration and to lifelong learning, we expect that 
individual tutors will “own” their manuals and become user-developers. Lessons in the manuals will be topics for 
weekly pd meetings where tutors/lecturers will situate the lessons in the contexts of their colleges and their 
student teachers, in order to maximize the benefits. 

it is also expected that tutors will model the best pedagogic practices for student teachers. Key among such 
practices is the communication of the importance of having a personal teaching philosophy. We expect that tutors 
and lecturers will explicitly communicate their personal teaching philosophies to their student teachers during the 
first meeting of every course. in preparation for this, we suggest you set out your personal teaching philosophy 
and how it will be demonstrated in your teaching using, or adapting, the sample sentence introductions below. 

my teaching philosophy is ……………………………………………………………………………………………………....

in view of this philosophy, i will facilitate this course by/through ………………………………………............................



1Learning, Teaching and Applying Number and Algebra - Course Manual

LEarNINg, TEaChINg aNd aPPLYINg NuMBEr  
aNd aLgEBra

COurSE dETaILS
Course name Learning, Teaching and appLying number and aLgebra

Pre-requisite Senior high School mathematics

Course Level 100 Semester 1 Course Code Credit Value 3 hours

The vision for The new four-Year B.ed. CurrICuLuM

To transform initial teacher education and train highly qualified, motivated new teachers who are effective, 
engaging and fully prepared to teach the basic school curriculum and so improve the learning outcomes and 
life chances of all learners they teach as set out in the national Teachers’ Standards. in doing this to instil in 
new teachers the nation’s core values of honesty, integrity, creativity and responsible citizenship and to achieve 
inclusive, equitable, high quality education for all learners.

gOaL FOr ThE SuBjECT Or LEarNINg arEa

The programme intends to prepare student teachers to develop competence and acquire requisite knowledge, 
skills and attitudes that will enable them to facilitate teaching and learning of mathematics as well as demonstrate 
commitment to equity and inclusivity in their work to apply these in real life.

COurSE dESCrIPTION

The course will commence with an audit of subject knowledge to establish support for addressing student 
teachers’ learning needs, perceptions and misconceptions in number and algebra. This will be done through 
practical interactive approaches to review student teachers’ previous knowledge and experiences within the 
scope of number and algebra.  The development of knowledge, skills and generalization of fundamental concepts 
of number and algebra can lead to a student teacher’s ability to apply these areas of mathematics. algebra is 
about generalized mathematical thinking arising from observing and applying patterns in creating relationships.  
Such patterning, generalisation and algebraic reasoning will serve as a means to develop deductive and inductive 
reasoning in student teachers.  

Topics in number and algebra include; recognizing and developing patterns, using numbers and number operations, 
properties of numbers, concept of sets, number bases and modulo arithmetic, and algebraic expressions. in 
addition, student teachers will explore operations on algebraic expressions, and to apply mathematical properties 
to algebraic equations and functions as found in the basic school mathematics curriculum (See b4. 2.1.2. Translate 

among different representations of a pattern, such as a table, a chart or concrete material).

kEY CONTExTuaL FaCTOrS

1. Teachers often tend to present mathematical concepts, work several examples on the board, and then assign 
exercises in which learners practise whatever has just been presented, that is an approach that has been widely 
criticised.

2.  The current educational system pays much more attention to preparing students for examinations, at the 
expense of helping them to develop core skills such as critical thinking, creativity, digital literacy, reflection 
and evaluation they will need to participate fully in their professional lives. in mathematics, the rote learning 
for examinations can act as a barrier to students’ developing the skills and understanding required to apply 
mathematics in every-day life.
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3.  previous experiences of learners indicate lack of connection between number and algebra.

4. Some teachers may have inadequate pedagogical knowledge in teaching number and algebra, integration of 
subject specific pedagogy for mathematics can address this in initial Teacher education (iTe).

5.  The mode of assessment and assessment items in examination do not promote the use of sound methodology 
of teaching and learning number and algebra.

6.  lack of and / or effective use of relevant and appropriate teaching and learning resources in the teaching and 
learning of number and algebra.

7. There are sometimes gender bias issues associated with girls and mathematics ability.

COrE aNd TraNSFEraBLE SkILLS aNd CrOSS CuTTINg ISSuES,  
INCLudINg EquITY aNd INCLuSION

• Core and transferable skills include: critical thinking, problem solving, social skills, creative thinking and 
communication skills, use of icT. 

•  Problem solving, critical and creative thinking: mathematical critical thinking is based on objective  
analysis of facts which will lead creative thinking and problem-solving. problem-solving is the central focus of 
mathematics instructions as well as an integral component of assessment. problem-solving techniques should 
therefore be consciously employed in the teaching and learning of mathematics. (cLo 1, 2).

•  Social and communication skills: communication is an important skill in the teaching and learning of 
mathematics. presentation of classroom instructions should support student teachers to develop mathematical 
language, including symbols and vocabulary. There is the need to promote interaction in the mathematics 
classroom to enhance critical thinking and interpersonal relationship for effective learning. (Clo 1).

•  use of ICT:  The 21st century has come with a revolution regarding the use technology tools. This has influence 
what and how mathematics is to be taught. There is therefore, the need to integrate icT in developing number 
and algebraic concepts in the mathematics classroom. (cLo 2).

•  Cross cutting issues include: assessment literacy and assessing students’ progress and professional values 
and attitudes, reflection and classroom enquiry.

•  Cultural issues: The multicultural nature of the ghanaian child calls for classroom instructional and assessment 
strategies (including examples) that have the potential to address socio-cultural issues emerging from the 
teaching and learning of mathematics (cLo 4).

•  gender issues in Mathematics: discuss to demystify the notion that mathematics is male dominated subject 
(gender issues). (cLo 3)

•  Background of student teachers: since student teachers come from different backgrounds with possible 
different entry behaviours, abilities, conscious efforts should be made to include them in the teaching and 
learning situation. engage in reflective thinking about how mathematics was taught in student-teacher’s basic 
and high school days (cLo 4).

•  Needs of the student teachers: student teachers may have different needs (such as hunger, stress, sickness, 
financial, etc.) that are likely to affect their participation and learning in the mathematics classroom. Conscious 
efforts should be made to identify and address these needs and to inspire student teachers for effective 
transfer of knowledge. 

•  Inclusivity: since student teachers may have different levels of physical and cognitive challenges, classroom 
instructional and assessment practices should consciously be designed to include all. provide support for all 
learners in the mathematics classroom, irrespective of their challenges. (cLo 3).
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Course Learning Outcomes Learning Indicators
On successful completion of the course, student teachers will be able to:

1. demonstrate deep understanding of working 
with key mathematical concepts in the number 
and algebra content domains in the basic 
school mathematics curriculum (professional 
values, knowledge & practice)  (nTS 2b).

1.1 outline and address their perception and 
misconceptions about concepts in number and algebra.

1.2 Select and use the most appropriate mathematical 
method(s) or heuristics (techniques) in carrying out 
tasks/exercises/problems in number and algebra.

1.3 make connections between mathematical concepts in 
the number and algebra content domains and apply 
them in solving real-life problems.

1.4 produce a brief report on their understanding of 
number and algebra.

2. use manipulatives and other TLms including 
icT in a variety of ways in learning mathematics 
concepts (practical skills, digital literacy, 
problem solving) (nTS 3j).

2.1 integrate icT in developing number and algebraic 
concepts in the basic school classroom.

2.2 use drawing tools to conduct number and algebraic 
investigations emphasising visualization, pattern 
recognitions, conjecturing, etc.

2.3  Solve mathematics problems using manipulatives and/
or technology related strategies in a variety of ways.

2.4  use adaptive TLms to support pupils with Sen.

3. demonstrate value as well as respect for equity 
and inclusion in the mathematics classroom 
(knowledge) (nTS 2f).

3.1 discuss personal perception about individuals with 
special needs in learning number and algebra.

3.2 examine student teachers own misconceptions about 
number and algebra.

3.3 provide support for colleagues in the mathematics 
classroom.

3.4 cooperate with colleagues in carrying out mathematics 
tasks.

3.4 engage in reflective thinking about how mathematics 
was taught in student-teacher’s basic and high school 
days.

3.5 discuss to demystify the notion that mathematics is 
male dominated subject (gender issues).

4. demonstrate awareness of core skills, 
individual characteristics and socio-cultural 
issues in teaching and learning mathematics in 
the content domains (knowledge) (nTS 2f).

4.1 address Socio-cultural issues emerging from the 
teaching and learning of mathematics.

4.2 reflect and show how student teachers’ mathematics 
history influences their views of mathematics and its 
learning.
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1. Course Content
unit Topics Sub-topic (if any) Teaching and learning activity to 

achieve the learning outcomes

1 numbers and 
numeration systems: 
Learning, teaching and 
applying

1 WEEKS

1. misconceptions and barriers in 
teaching and learning number.

2. development of real number, 
up to irrational.

•  discussion of student teachers’ 
perception and misconceptions 
about concepts in number and 
algebra; student teachers to 
reflect on what a good teacher of 
mathematics is.

• using various collaborative activities 
to address misconception and 
barriers in teaching and learning 
number and algebra. example, using 
number arrays to develop algebraic 
concepts.

• investigations and mathematical 
problem-solving strategies involving 
numbers will be used.

• using various collaborative activities 
including think pair, share, group 
work and role play that will lead to 
the development of the numeration 
system.

2 operations and 
properties on integers 
(number sense):
Learning, teaching and 
applying.

1 WEEK

• operations of integers.
• properties: Closure, 

commutative, associative, 
distributive, identity, inverse 
properties.

•  use of manipulative as well as the 
number line for the operations.

• using investigations to explore 
properties.

• use of mathematical problem-solving 
strategies. e.g. Word problems, study 
and discuss concepts in a given task.

3 operations and 
properties of rational 
and irrational numbers: 
Learning, teaching and 
applying.

1 WEEK

• naming of fractions. 
operations on common 
fractions, decimals number, 
percentages and irrational 
numbers. 

• properties of rational 
(including density property) 
and irrational numbers.

• place values decimal 
places, approximations; 
significant figures including 
rounding off numbers and 
standard form.

• explore misconceptions of fractions, 
through discussions.

• use fractional models and visual 
aids (TLms) and developing multiple 
representations for a single 
mathematical concept.

• use the concept of square roots to 
establish the notion of irrational 
numbers.

• explore number of fractions 
between any two given fractions 
through activity method.

• make connections among common 
fractions, decimals and percentages, 
with degree of accuracy, using 
manipulatives and visual aids (TLms).

• approximate given numbers to a 
specified value using number lines 
and other TLms.
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unit Topics Sub-topic (if any) Teaching and learning activity to 
achieve the learning outcomes

4 concept of Sets: 
Learning, teaching and 
applying.

2 WEEKS

Sets of numbers, e.g., even and 
odd numbers, multiples, factors, 
prime numbers, squares, cubes, 
perfect numbers. venn diagrams 
(two and three set problems), 
word problem.

• Transition from set of numbers to real 
life groupings.

• use real life situations involving 
groupings with certain characteristics.

5 algebraic expressions, 
equations and 
inequalities:
Learning, teaching and 
applying
 
2 WEEKS

• simplification, expansion and 
factorization.

• solving linear equations and 
inequalities.

• explore the meaning of variables 
using drill and practice. Transitioning 
from number to algebra.  

• use models and appropriate diction 
to deal with misconceptions of 
algebraic expressions (e.g. using 
algebra tiles to demonstrate 
identities).

• apply the distributive property to 
expansion.

• use inverse of numbers and 
operation principles.

• use methods of elimination, 
substitution and graphical approach.

6 everyday and 
commercial arithmetic: 
Learning, teaching and 
applying
2 WEEKS

• ratio, rates, proportion, 
scales, percentages 
(taxation, discount, 
commissions, vaT, etc.)

• investigations and mathematical 
problem-solving strategies.

• using applications to real life 
situation.

• mathematical discourse: Learning by 
talking.

7 number bases and 
modular arithmetic: 
Learning, teaching and 
applying .
          
1 WEEK

expressing numbers of different  
bases; binary (base two), base
five, base eight, and base ten. 

cyclic variable, concept of 
modular arithmetic, addition 
and subtraction of modular 
arithmetic, multiplication in 
modular arithmetic.

• use of polygonal shapes to explore 
number bases and modular 
arithmetic.

• application to real life situations 
through presentations.

• using models to represent place value 
concept with respect to different 
bases.

• using place value model and chart to 
explore different number bases.

8 relations and functions 
and algebraic graphs: 
Learning, teaching and 
applying 
2 WEEKS

Types of mapping/relation, 
functions; domain, co-domain, 
range, inverse, composition and 
graphs.

• using mathematical explorations, 
transitioning from number patterns 
to algebraic ideas.
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2. Suggested Teaching and Learning Strategies

• discussions of concepts and misconceptions,
• investigations to arrive at generalizations,
• problem-solving strategies,
• Collaborative activities (think-pair-share),
• multiple representations (principle of multiple embodiment),
• establishing connections between and among related concepts,
• using mathematical explorations, transitioning from number patterns to algebraic ideas.

3. Course assessment Components

Component 1: Formative assessment 
Summary assessment Method: written assignment, (Not more than 1500 words)
student teachers write a reflective paper on how number and algebra were taught in their basic school 
days, compare with current practice in basic schools and with what they are learning on the b.ed. This should 
include consideration of how counting in their local languages is done and how it can influence young 
children’s learning of early number concepts.  They should identify what approaches to teaching number and 
algebra are most effective and why they think so. 
weighting: 30%
related cLos: 1, 2.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
2 b) has comprehensive knowledge of the official school curriculum, including learning outcomes.
2c) has secure content knowledge, pedagogical knowledge and pedagogical content knowledge for the 
school and grade they teach in.
2e) understands how children develop and learn in diverse contexts and applies this in his or her teaching.
2f) Takes accounts of a nd respects learners’ cultural, linguistic, socio-economic and educational backgrounds 
in planning and teaching.

Component 2: Formative assessment
Summary of assessment Method: (group and individual presentation)
Student teachers to present class assignment on using manipulatives and other TLms, including icT, 
in a variety of ways to establish number and algebraic concepts in the classroom, identify a range of 
mathematical methods or heuristics (i.e. using mental strategies, models, paper and pencil, etc.) in carrying 
out tasks / exercises / problems in number and algebra in the school mathematics curriculum.
weighing: 30%
related cLos: 2, 3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning outcomes.
3j) produces and uses a variety of teaching and learning resources including icT, to enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics classroom (knowledge)
3h) Sets meaningful tasks that encourages learner collaboration and leads to purposeful learning.
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Component 3: Summative assessment
Summary of assessment Method: (End of Semester Examination and/or Project)
Student teachers to solve examination questions based on number and algebra, problems that integrate 
content with using both content and pedagogical knowledge including questions demanding “how”, “dis-
cuss”, “explain”, “illustrate”, etc.   
weighing: 40%
related cLos:1, 2, 3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning outcomes.
2c) has secure content knowledge, pedagogical knowledge and pedagogical content knowledge for 
the school and grade they teach in.
2b) has comprehensive knowledge of the official school curriculum, including learning outcomes.
3j) produces and uses a variety of teaching and learning resources including icT, to enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, sen, and inclusivity.

4. required reading and reference List

Main
gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high schools. accra:  
Sam-Woode Ltd.

additional
backhouse, j. K., houldsworth, S. p. T. & horril, p. j. f. (2005). pure mathematics 1. (Seventh edition). London 
Longman.

hesse, c. a. (2012). core mathematics for senior high schools. accra: akrong publications Ltd.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). accra: ministry of 
education, Science and Sports.

5. Teaching and Learning resources

maths posters; manipulatives and visual aids; computers; graph sheets; Set of mathematical instruments; 
paper grids; etc.

6. Course related professional development for tutors/ lecturers

See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching and applying 
number and algebra.
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LESSON 1

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Numbers and Numeration systems: Learning, teaching 
and applying

Lesson 
duration

3 hours

Lesson description The first part of this lesson will focus on the introduction to the course manual and, 
perceptions of student teachers about a good mathematics teacher.

This is an introductory lesson that seeks to audit content knowledge and experiences 
of student teachers to establish and address their learning needs, perceptions and 
misconceptions in number and numeration system. The areas to be covered include 
using numbers and number operations, and properties of numbers leading to 
development of real number, up to irrational numbers.

The lesson begins with starters or mental maths games and reinforcement games 
and activities. The main lesson focuses on reviewing the student teachers’ conceptual 
understanding, computational skills and heuristics in recognising number facts and 
relationships quickly and accurately. areas of number to be covered are:
• numeration systems – hindu-arabic, roman and traditional ghanaian counting 

systems.
• Skip count forwards and backwards in 2s, 5s and 100s up to 1000; and skip count 

forwards and backwards by 5000s, 10,000 and 100,000 up to 1,000,000; write 
numbers in words and numerals up to 1,000,000,000 and even above.

• Solve examination questions based on number and algebra. Student teachers 
will be expected to solve problems that integrate content with pedagogy. This 
includes questions demanding “how”, “discuss”, “explain”, “illustrate”, etc.   (nts 
2b, 2f; ntecf, 38).

Previous student 
teacher knowledge, 
prior learning 
(assumed)

Student-teachers have learnt numeration system at the jhS and ShS levels and can 
outline the various number systems.

Possible barriers to 
learning in the lesson

different entry behaviours, socio-cultural issues, different learning needs, 
misconceptions about number and numeration system.

Lesson delivery - 
chosen to support 
student teachers 
in achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-

Based 

Learning

Seminars Independent 

Study

E-learning 

opportunities

 √  

Practicum

Lesson delivery – 
main mode of delivery 
chosen to support 
student teachers in 
achieving the learning 
outcomes.

Face-to-face and e-learning opportunities:
• The face-to-face mode will include lecturer/tutor-initiated class discussions, 

small group in-class exploration, group presentations, think-pair-share moments, 
lecture, etc.

• The e-learning opportunities will include exploring number games and activities 
to develop properties of numbers and relationships between and among sets of 
numbers. 
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification. 

• Learning indicators 
for each learning 
outcome. 

Learning Outcomes:  
The student teacher 
will be able to: 

Learning Indicators developing and addressing 
Cross cutting issues – core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate 
knowledge and skills 
of observation and 
reporting on class 
teaching and wider 
school activities (in 
School)

• (nTS 3k).
• use manipulatives 

and other TLms 
and models in a 
variety of ways in 
developing and 
learning number 
concepts. 

• demonstrate 
knowledge and 
understanding of 
the key features 
of the basic school 
curriculum (bSc); 
and specifically 
focusing on core 
subjects and their 
associated expected 
learning outcomes 
(nTS, 2a).

• identify and analyse 
the characteristics and 
the properties of sets 
of numbers during the 
development of the 
various sets within the 
real number system 
through investigations. 

• illustrate the various 
sets of numbers on 
venn diagrams and to 
share their results with 
colleagues.

• identify, select (or 
design) and use 
manipulatives and other 
TLms to develop number 
concepts, as well as, 
suggest appropriate 
materials that can be 
used to teach similar 
concepts of numeration 
system in the basic 
school curriculum.

• gender issues in 
Mathematics: conscious 
effort in composition 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion 
that mathematics 
is male dominated 
discipline. 

• Background of student 
teachers:  instructional 
practices and policies 
will be designed to take 
care of student teachers’ 
backgrounds.

• Problem solving, 
critical and creative 
thinking:  This can 
be achieved through 
mathematical 
investigations and 
explorations.

• Social and 
communication 
skills: presentation 
of group activities 
and participation 
in mathematical 
discourse promote 
the development of 
mathematical language, 
including symbols and 
vocabulary.

Purpose for the 
lesson, what you 
want the students 
to achieve, serves 
as basis for the 
learning outcomes. an 
expanded version of 
the description.

The purpose of the lesson is to:
• audit content knowledge and experiences of student teachers to establish and 

address their learning needs, perceptions and misconceptions in number and 
numeration system.

• develop student teachers’ understanding of properties of numbers leading to 
development of real number, up to irrational numbers.
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Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to activities to achieve learning outcomes depending on delivery mode selected. 
Teacher-lead collaborative group work or independent.

WEEK 1
Numbers and 
Numeration 
systems: 
Learning, teaching and 
applying.

introduction to 
course manual

misconceptions 
and barriers in 
teaching and 
learning of 
numbers,

1 hour

introduce student 
teachers to the course 
manual and discuss the 
various components 

(pd Theme 1).

participate in the discussion 
of various components of 
the course manual; take 
opportunity to ask questions 
about the course manual.

outline expectations and 
views about the mathematics 
course.

 2 hours

initiate discussion on 
how the numeration 
systems developed over 
time, as well as how, 
different civilizations and 
cultures used numbers 
to help unearth student 
teachers’ misconceptions  

(pd Theme 3).

participate in a discussion 
using number games, puzzles 
and the “read my mind” 
number and word games 
to identify and discuss 
their misconceptions about 
concepts in number and 
algebra.

reflect on the historical 
development of the 
numeration system and the 
contributions of different 
civilizations and cultures have 
made until the emergence 
of the hindu-arabic base ten 
system.
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Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

development of real 
number system (natural, 
Whole, integers, rational 
and irrational) and 
complex numbers (ie.                  
,               where a and b are 
real and                    ).    

  

   

    2 hours

assign student 
teachers to discuss 
the topic “What 
would happen in 
a world without 
numbers”?

put student 
teachers in groups 
for collaborative 
activities to come out 
with justifications for 
the various number 
systems. 
(pd Theme 3).

engage in a think-pair-
share activity to discuss 
the role played by 
number in our everyday 
activities.

use various collaborative 
activities to address 
their misconceptions and 
barriers in teaching and 
learning number.

use the closure 
property to justify the 
development of the 
various number systems. 

model investigations 
and problem-solving 
activities on numbers.
(pd Theme 1).

engage in investigations 
and mathematical 
problem-solving 
strategies involving 
numbers using 
manipulatives such as 
grids, spreadsheets, 
game cards, calendars in  
e-learning and face-to-
face modes.

Lead discussion on 
the development of 
numeration system, 
skip counting and 
base 10 place value.

engage in collaborative 
activities including think 
pair, share, group work 
and role play that will 
lead to the development 
of the numeration 
system.

monitor group 
presentations and 
refines student 
teachers results on 
real number system. 
(pd Theme 3 & 4).

present their results/
observations in small 
groups based on the 
discussions in a face-to-
face mode.
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Lesson assessments - 
evaluation of learning: 
of, for and as learning 
within the lesson 
(linked to course lesson 
learning outcome)

Summary assessment Method: think-pair-share 
Student teachers are assigned to illustrate the various sets of numbers on venn 
diagrams and share their results with colleagues in-class. (assessment for learning).
related cLos: 1, 2.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
2 b) has comprehensive knowledge of the official school curriculum, including 
learning outcomes.

Summary of assessment Method: (group and individual presentation) 
Student teachers to identify and design manipulatives and other TLms that can be 
used to teach number concepts, to be included in their portfolios. (assessment as 
learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the 
mathematics classroom (knowledge)

Summary of assessment Method: (class exercise)
Student teachers to identify the characteristics and properties of sets of numbers 
within the real number system through investigations.
(nTS:
 2 b) has comprehensive knowledge of the official school curriculum, including 
learning  outcomes.
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the 
mathematics classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity.

Teaching and learning 
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Ltd.

additional reading List ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. 
accra: unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students 
activities. accra: unimax publishers.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra.
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LESSON 2

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Operations and Properties of Integers (number sense):
Learning, teaching and applying

Lesson 
duration

3 hours

Lesson 
description

This is the second lesson and it seeks to build on student teachers’ knowledge and experiences 
on the real number system. The areas to be covered include operations of integers 
(developing and using number sense), it is intended to expose student teachers to use variety 
of manipulatives including the number line.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers can demonstrate sound knowledge of number and numeration system.

Possible 
barriers to 
learning in the 
lesson

Different entry behaviours: Student teachers’ prior knowledge of integers and operations 
on integers may differ and can result in different learning needs. Tutor should employ 
differentiated instruction and assessment to address it.
Student teachers’ learning styles not matching lecturer/tutor’s teaching style.
Socio-cultural issues: individuals have different social and cultural backgrounds and are not 
likely to respond to the  period of transitioning from pre-tertiary to tertiary environment (this 
may affect learning).

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities:
• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 

in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers.

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

 
• Learning 

indicators for 
each learning 
outcome .

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators Identify which cross-cutting 
issues- core and transferable 
skills, inclusivity, equity and 
addressing diversity. how 
will these be addressed or 
developed?

• use manipulatives 
and other TLms in 
a variety of ways in 
learning operations 
and properties of 
integers.

• demonstrate 
awareness of core 
skills, individual 
characteristics and 
socio-cultural issues 
in teaching and 
learning mathematics 
in the content 
domains.

• outline the various 
operations and 
properties of 
integers and to share 
their results with 
colleagues.

 
• highlight the potential 

socio-cultural issues 
(ie. counting in their 
local language, eg 
19 is read as 20-1 
in dagbani) and 
misconceptions 
they hold about the 
number systems 
through think-pair-
share.

• Background of student 
teachers:  instructional 
practices and policies 
will be designed to take 
care of student teachers’ 
background.

• Problem solving, critical 
and creative thinking:  This 
can be achieved through 
mathematical investigations 
and explorations,

• Social and communication 
skills: presentation of group 
activities and participation 
in mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:
• build on student teachers’ knowledge and experiences on the real number system and to 

expose student teachers to use variety of manipulatives including the number line.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

 
• Learning 

indicators for 
each learning 
outcome .

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators Identify which cross-cutting 
issues- core and transferable 
skills, inclusivity, equity and 
addressing diversity. how 
will these be addressed or 
developed?

• use manipulatives 
and other TLms in 
a variety of ways in 
learning operations 
and properties of 
integers.

• demonstrate 
awareness of core 
skills, individual 
characteristics and 
socio-cultural issues 
in teaching and 
learning mathematics 
in the content 
domains.

• outline the various 
operations and 
properties of 
integers and to share 
their results with 
colleagues.

 
• highlight the potential 

socio-cultural issues 
(ie. counting in their 
local language, eg 
19 is read as 20-1 
in dagbani) and 
misconceptions 
they hold about the 
number systems 
through think-pair-
share.

• Background of student 
teachers:  instructional 
practices and policies 
will be designed to take 
care of student teachers’ 
background.

• Problem solving, critical 
and creative thinking:  This 
can be achieved through 
mathematical investigations 
and explorations,

• Social and communication 
skills: presentation of group 
activities and participation 
in mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to activities to achieve learning outcomes depending on delivery mode selected. 
Teacher-lead collaborative group work or independent.

WEEK 2

operations and 
properties on 
integers (number 
sense):

Learning, teaching 
and applying

operations of integers

properties: 
closure, 
commutative, 
associative, 
distributive, 
identity, 
inverse properties.

3 hours engage student 
teachers in a number 
game as a starter for 
learning integers.

(pd Theme 1).

participate in mental 
activities to prepare 
them for smooth start 
of learning integers 
to promote critical 
thinking.

Supply manipulatives 
for the operations on 
integers. (eg. multi-
purpose grid game for 
operation of integers)

(pd Theme 1).

use manipulatives 
such as multi-purpose 
grid to explore 
operations on integers 
and their properties in 
a collaborative group 
work.

initiate mathematical 
problem-solving 
strategies based on 
the properties and 
operation of integers. 

(pd Theme 1).

use mathematical 
problem-solving 
strategies. e.g. Word 
problems, to study 
and discuss concepts 
in a given task in a 
face-to-face mode.
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Lesson assessments - 
evaluation of learning: 
of, for and as learning 
within the lesson.

Summary assessment Method: group work 
Student teachers to outline the operations and properties of integers and to share 
their results with colleagues. (assessment for Learning) 
related cLos: 1, 2.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
2 b) has comprehensive knowledge of the official school curriculum, including 
learning outcomes.

Summary of assessment Method: (group and individual presentation) 
Student teachers are assigned to develop manipulatives for investigating operations 
on integers. (assessment as Learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise)
Student teachers to outline the operations and properties of integers and to share 
their results with colleagues. (assessment for Learning) 
nTS:
2 b) has comprehensive knowledge of the official school curriculum, including 
learning outcomes.
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity.

Teaching Learning  
resources 

manipulatives such as number grids, multi-purpose grid game, spreadsheets, game
cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Lt.

additional reading 
List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. 
accra: unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students 
activities. accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd • see pd material on Teaching Year 1 semester 1 mathematics Course on learning, 
Teaching and applying number and algebra.
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LESSON 3

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Operations and properties of rational and irrational  
numbers: Learning, teaching and applying 1

Lesson 
duration

3 hours

Lesson description This is the third lesson and it seeks to introduce fractions and its operations to student 
teachers. The areas to be covered include: operations on common fractions, decimals 
number, percentages and irrational numbers. others are properties of rational (including 
density property) and irrational numbers, place value, decimal places, approximations; 
significant figures including rounding off numbers and standard form.

Previous student 
teacher knowledge, 
prior learning 
(assumed)

Student teachers have successfully studied number and algebra at their basic and ShS 
levels and can demonstrate their ability on operations and properties of rational and 
irrational numbers.

Possible barriers to 
learning in the lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery - 
chosen to support 
student teachers 
in achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity 

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen to 
support student 
teachers in achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, 
small group in- class exploration, group presentations, think-pair-share moments, 
lecture, etc.

• The e-learning opportunities will include exploring number games and activities 
to develop properties of numbers and relationships between and among sets of 
number. 

• The independent study mode includes student teachers producing individual 
reflective journal entries, engaging in independent inquiry, etc.,

Purpose for the 
lesson, what you 
want the students 
to achieve, serves 
as basis for the 
learning outcomes. 
an expanded version 
of the description.

The purpose of the lesson is to:

• build on student teachers’ knowledge and experiences on operations and 
properties of rational and irrational numbers: 

• expose student teachers to the development and use of manipulatives to 
establish the concepts of common fractions, decimals number, percentages and 
their relationships and to apply such concepts to real life situation. 
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.  

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding of 
the operations 
and properties 
of rational 
and irrational 
numbers.

• use manipulatives 
in a variety of 
ways in learning 
number concepts. 

• identify and analyse the 
operations and properties of 
rational and irrational numbers 
through investigations.

• select appropriate materials 
and other TLms to model 
and solve problems based on 
rational and irrational numbers. 
(e.g., geodot papers and 
designs, as well as tiles).

• illustrate the various sets of 
numbers on venn diagrams 
and to share their results with 
colleagues.

• gender issues 
in Mathematics: 
Conscious effort in 
composition of groups 
based on gender 
and mixed abilities 
will go a long way to 
demystify the notion 
that mathematics 
is male dominated 
discipline. 

• Background of 
student teachers:  
instructional practices 
and policies will be 
designed to include 
to take care of 
student teachers’ 
backgrounds.

• Problem solving, 
critical and creative 
thinking:  This can 
be achieved through 
mathematical 
investigations and 
explorations.

• Social and 
communication 
skills: presentation 
of group activities 
and participation 
in mathematical 
discourse promote 
the development 
of mathematical 
language, including 
symbols and 
vocabulary.
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Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to activities to achieve learning outcomes depending on delivery mode selected. 
Teacher-lead collaborative group work or independent.

operations 
and 
properties 
of rational 
and irrational 
numbers: 

Learning, 
teaching and 
applying

naming of 
fractions. 

operations on 
common fractions, 
decimal numbers, 
percentages and 
irrational numbers. 
properties of 
rational (including 
density property) 
and irrational 
numbers.

3 hours engage student teachers in a 
number game as a starter.

(pd Theme 1).

actively participate 
in mental activities to 
prepare them for the 
learning of the concept of 
fraction.

initiate discussion to explore 
misconceptions of fractions.

(pd Theme 3).

brainstorm to explore 
their misconceptions 
about fractions, in groups.

present various fractional 
models and visual aids (TLms) 
for multiple representations 
of the concept of fraction.

(pd Theme 5).

use fractional models 
and visual aids (TLms) 
and developing multiple 
representations for a 
single mathematical 
concept.

Lead student teachers to 
use a multiplication chart 
(see cpd needs) to develop 
the concepts of equivalent 
fractions. 

(pd Theme 1 & 5).

participate in a discussion 
to design a multi-purpose 
multiplication chart and 
use it to develop the 
concept of equivalent 
fractions and other related 
concepts.

engage student teachers to 
explore other fraction related 
concepts. (pd Theme 1 & 3).

explore various forms 
of fraction concepts, for 
example, operations on 
fractions.

model the development of 
the concept of square roots 
using square tiles and geodot 
patterns to establish the 
notion of irrational numbers.

(pd Theme 1 & 5).

participate in the 
investigative activities for 
the development of the 
concept of square roots 
to establish the notion of 
irrational numbers using 
square tiles and geodot 
patterns.

use e-learning 
opportunities and other 
models to explore the 
nature and properties of 
irrational numbers.
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Lesson 
assessments – 
evaluation of 
learning: of, for 
and as learning 
within the 
lesson

Summary assessment Method: group work 
Student teachers to analyse strategies used by their peers in solving problems involving 
operations on fractions. (assessment for learning)
related cLos: 1, 2.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
Student teachers in small groups, illustrate the various sets of numbers on venn diagrams to 
present their results in-class (in their meeting). (assessment as learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
Student teachers are assigned to solve problems based on rational and irrational numbers to 
be discussed in-class 
(assessment of learning)
nTS:
2 b) has comprehensive knowledge of the official school curriculum, including learning   .........
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, 
Sen, and inclusivity.

Teaching 
Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text 
(core)

gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd.

additional 
reading List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. accra: 
unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). 
accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching 
and applying number and algebra.
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LESSON 4

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Operations and properties of rational and irrational numbers: 
Learning, teaching and applying 2

Lesson 
duration

3 hours

Lesson 
description

This is the fourth lesson and it seeks to extend fractions and its operations to student 
teachers. The areas to be covered include: operations on common fractions, decimal numbers, 
percentages and irrational numbers. others are properties of rational (including density 
property) and irrational numbers, place value, decimal places, approximations; significant 
figures including rounding off numbers and standard form.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers can outline operations and properties of rational and irrational numbers: 
Learning, teaching and applying 1.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities:

• The face-to-face mode will include lecturer / tutor-initiated class discussions, small 
group in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of number. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification 

• Learning 
indicators for each 
learning outcome  

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of operations 
and properties 
of rational and 
irrational numbers 
in the basic school 
mathematics 
curriculum.

• demonstrate 
value as well as 
respect for equity 
and inclusion in 
the mathematics 
classroom.

• demonstrate 
awareness of core 
skills, individual 
characteristics 
and socio-cultural 
issues in teaching 
and learning 
mathematics 
in the content 
domains.

• identify and analyse the 
characteristics and the 
properties of sets of numbers 
during the development of 
the various sets within the 
real number system through 
investigations. 

• model the connection among 
common fractions, decimal 
fractions, and percentages 
using the draught board and 
other local materials. 

• write a reflective paper about 
the need to respect equity and 
inclusivity in the mathematics 
classroom as an assignment 
to be presented the following 
week.

• outline and discuss the 
educational implications of 
knowing and taking care of 
the different socio-cultural 
issues in the teaching and 
learning of mathematics.

• identify and demonstrate the 
need for diversity in planning 
and performing collaborative 
group work on number 
systems.

• model the connection among 
common fractions, decimal 
fractions, and percent using 
the draught board or any 
similar material (e.g., any 
structured 10 × 10 area model.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion that 
mathematics is a male 
dominated discipline. 

Background of student 
teachers:  instructional 
practices and policies 
will be designed to 
include student teachers’ 
background.

Problem solving, critical 
and creative thinking:  
This can be achieved 
through mathematical 
investigations and 
explorations,

Social and communication 
skills: presentation 
of group activities 
and participation in 
mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:
• build on student teachers’ knowledge and experiences on operations and properties of 

rational and irrational numbers:

• expose student teachers to the development and use of manipulatives to establish the 
concepts of common fractions, decimal numbers, percentages and their relationships 
and to apply such concepts to real life situations. 
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Operations 
and 
properties 
of rational 
and irrational 
numbers: 

Learning, 
teaching and 
applying

place values, 
approximations; 
significant 
figures including 
rounding off 
numbers and 
standard form.

   3 hours

engage student teachers in a 
fraction game as a starter.

eg. converting common 
fractions to decimals and vice 
versa.

(pd Theme 1).

actively participate in mental 
activities for learning of 
decimal (fractions) numbers.

demonstrate how to 
establish the fact that there 
are a number of decimal 
fractions between any two 
given fractions through 
activity method.

(pd Theme 1 & 3).

explore number of decimal 
fractions between any given 
two fractions through activity 
method.

initiate a process to explore 
the connections among 
common fractions, decimals 
and percentages, with 
degree of accuracy, using 
manipulatives and visual aids 
(TLms).

(pd Theme 1, 4, & 5).

use variety of manipulatives 
and visual aids (TLms) to 
explore connections among 
common fractions, decimals 
and percentages, with degree 
of accuracy.

use the draught board (or 
a model of it) and other 10 
by 10 grids to model the 
connection among common 
fractions, decimal fractions, 
and percentages.

engage student teachers in 
a discussion based on the 
need for diversity in planning 
and performing collaborative 
group work on number 
systems.

introduce student teachers to 
the concept of approximation 
of given numbers to specific 
values using number lines 
and other TLms.

(pd Theme 1, 3, & 4).

participate in the discussion 
based on the need for 
diversity in planning and 
performing collaborative 
group work on number 
systems.

outline and use appropriate 
techniques to approximate 
given numbers to a specific 
value using diversity in 
planning and performing 
collaborative group work on 
number systems.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study.
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Lesson assessments - 
evaluation of learning: 
of, for and as learning 
within the lesson

Summary assessment Method: presentation of group assignment  
Student teachers to design and produce manipulatives for teaching fractions.
related cLos: 2, 3.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (individual presentation) 
Student teachers engage in an independent study based on gender, equity, inclusivity, 
and diversity and to write a reflective paper to be presented in-class; (assessment 
for learning) discuss the educational implications of knowing and taking care of 
the different socio-cultural issues in the teaching and learning of mathematics. 
(assessment as learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
Student teachers to produce a poster based on the core skills and socio-cultural 
issues that have impact on learning mathematics for teaching as an assignment to be 
presents in the next lesson 
(assessment of learning)
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning  
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity.

Teaching Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, draught 
board, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Ltd.

additional reading 
List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. 
accra: unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students 
activities. accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra
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LESSON 5

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Concept of Sets: Learning, teaching and applying Lesson 
duration

3 hours

Lesson description This is the fifth lesson and it seeks to introduce student teachers to the concept of sets. 
The areas to be covered include Sets of numbers such as: even and odd numbers, prime and 
composite numbers, multiples and factors, squares, cubes, perfect numbers, venn diagrams 
(two and three set problems) and word problems.

Previous 
student teacher 
knowledge, prior 
learning (assumed)

Student teachers can form sets of number based on real life happenings as well as rational 
and irrational numbers.

Possible barriers 
to learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery - 
chosen to support 
student teachers 
in achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student teachers 
in achieving the 
learning outcomes.

Face-to-face, independent study and e-learning opportunities:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small 
group in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of number. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what you 
want the students 
to achieve, serves 
as basis for the 
learning outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• build on student teachers’ knowledge and experiences on the concept of sets. 
• develop and use appropriate manipulatives and icT tools to investigate the relationships 

among the various sets of number and how to apply these to the basic school curriculum.
• consciously encourage student teachers to develop problem solving strategies.



26 Year  1 -  Semester 1

• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.  

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and addressing 
Cross cutting issues - core and 
transferable skills, inclusivity, 
equity and diversity.

• demonstrate the 
development and 
understanding 
of the concept of 
sets in the basic 
school mathematics 
curriculum.

• use manipulatives 
and other   TLms in 
a variety of ways in 
learning concept of 
sets. 

• demonstrate 
value as well as 
respect for equity 
and inclusion in 
the mathematics 
classroom.

• demonstrate 
awareness of core 
skills, individual 
characteristics and 
socio-cultural issues 
in teaching and 
learning of concept 
of sets.

• identify and analyse 
the characteristics and 
the properties of sets 
of number during the 
development of the 
various sets within the 
real number system 
through investigations. 

• select and use 
appropriate 
manipulatives to solve 
problems based on sets.

• identify and 
demonstrate the need 
for diversity in their 
collaborative group 
work on the concept of 
Sets.

gender issues in Mathematics: 
Conscious effort in composition 
groups based on gender and 
mixed abilities will go a long way 
to demystify the notion that 
mathematics is a male dominated 
discipline. 

Background of student 
teachers:  instructional practices 
and policies will be designed 
to include student teachers’ 
background.

Problem solving, critical and 
creative thinking:  This can be 
achieved through mathematical 
investigations and explorations.

Social and communication skills: 
presentation of group activities 
and participation in mathematical 
discourse promote the 
development of mathematical 
language, including symbols and 
vocabulary.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study

concept of Sets: 
Learning, teaching 
and applying

Sets of numbers, 
eg., even and 
odd numbers, 
multiples, factors, 
prime numbers, 
squares, cubes, 
perfect numbers. 
venn diagrams 
(two and three set 
problems), word 
problem.

3 hours model suitable game(s) 
to introduce the concept 
of sets.

engage student teachers 
in a game based on sets.
(pd Theme 1).

participate in the activity by 
suggesting appropriate games 
for teaching sets of numbers.

initiate discussions on 
strategies that leads to 
transitioning from set 
of numbers to real life 
groupings. (pd Theme 3)

brainstorm to identify 
strategies that can lead to 
the transitioning from sets of 
number to real life groupings.

outline the importance of 
using real life phenomena in 
the teaching and learning of 
sets.
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concept of Sets: 
Learning, teaching and 
applying

Sets of numbers, 
eg., even and odd 
numbers, multiples, 
factors, prime 
numbers, squares, 
cubes, perfect 
numbers. venn 
diagrams (two and 
three set problems), 
word problem.

3 hours assign student 
teachers to 
small group to 
explore models 
and strategies 
to illustrate set 
problems such as 
venn diagrams. 
(pd Theme 4).

explore models and strategies 
to represent sets of numbers 
in their small groups to be 
presented later.

assign student 
teachers to pose 
and solve word 
problems based on 
sets. (pd Theme 4).

pose and solve word 
problems based on sets using 
appropriate strategies and 
tools.

Lesson assessments 
- evaluation of 
learning: of, for and 
as learning within 
the lesson

Summary assessment Method: group work 
Student teachers to select and use appropriate manipulatives to solve problems based on 
concept of sets. (assessment for learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
student teachers to outline and discuss the educational implications of knowing and taking 
care of the different socio-cultural issues in the teaching and learning of mathematics. 
(assessment for learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
identify and analyse the characteristics and the properties of sets of numbers during the 
development of the various sets within the real number system through investigations.  
(assessment of learning)
related cLos: 1, 3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning   
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)
note: The assessment procedures should make room for differentiation - gender, equity, 
Sen, and inclusivity.

Teaching Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd.

additional reading 
List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. 
accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). 
accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching 
and applying number and algebra.
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LESSON 6

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson algebraic expressions, equations and inequalities: Learning, 
teaching and applying

Lesson 
duration

3 hours

Lesson 
description

This is the sixth lesson which exposes student teachers to the concept of algebraic expressions, 
equations and inequalities.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers can recall basic facts in formulating algebraic expressions, equations and 
inequalities.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 
in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• expose student teachers to the concept of algebraic expressions, equations and 
inequalities.

• develop appropriate strategies (and TLmS and icT tools) that can help them to 
undertake projects in algebraic expressions, equations and inequalities. 
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of algebraic 
expressions, 
equations and 
inequalities in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other TLms in 
a variety of ways 
to learn algebraic 
expressions, 
equations and 
inequalities.

• identify and analyse the 
characteristics and the 
properties to be considered 
for algebraic expressions, 
equations and inequalities 
within the real number system 
through investigations.

• select and use Tlms 
appropriately for developing 
concepts based on algebraic 
expressions, equations and 
inequalities.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion that 
mathematics is a male 
dominated discipline. 

Background of student 
teachers:  instructional 
practices and policies 
will be designed to 
include student teachers’ 
background.

Problem solving, critical 
and creative thinking:  
This can be achieved 
through mathematical 
investigations and 
explorations.

Social and 
communication skills: 
presentation of group 
activities and participation 
in mathematical 
discourse promote 
the development of 
mathematical language, 
including symbols and 
vocabulary.
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algebraic expressions, 
equations and 
inequalities: Learning, 
teaching and applying

simplification, 
expansion and 
factorization.

Solving linear 
equations and 
inequalities.

3 hours Start lesson with a game 
that serves the purpose 
of transitioning from a 
number to algebra.

(pd Theme 1)

involve in mental drills for 
the learning of algebraic 
expressions, equations 
and inequalities.

initiate a discussion to 
explore the meaning of 
variables, using drill and 
practice to transition 
from number to algebra.  

(pd Theme 3)

explore the meaning of 
variables using discussion, 
drill and practice to 
transition from number 
to algebra. 

use the calendar and 
other number grids to 
design fun games to 
transition from number 
to algebra (formulating 
algebraic expressions and 
equations from number 
games).

provide models and 
appropriate diction to 
deal with misconceptions 
of algebraic expressions 
(e.g. using algebra 
tiles to demonstrate 
identities).

(pd Theme 1 & 5).

deal with misconceptions 
of algebraic expressions 
(e.g. using algebra tiles to 
demonstrate identities).

Lead discussion on the 
use of the distributive 
property to expansion.

(pd Theme 3).

apply the distributive 
property to expansion.

use inverse of numbers 
and operation principles.

(pd Theme 1).

explore how the inverse 
of numbers can be used 
as the main principle 
in solving equations 
algebraically. for 
example, if the operation 
involved in solving for an 
unknown is addition, we 
undo it with subtraction 
and vice versa. Similarly, 
we undo multiplication 
with division and vice 
versa.

Topic Title Sub-Topic: Stage/ time Teacher activity Student  
activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study
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Topic Title Sub-Topic: Stage/ time Teacher activity Student  
activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study

Lesson 
assessments – 
evaluation of 
learning: of, for 
and as learning 
within the 
lesson

Summary assessment Method: group work 
Student teachers to select and use appropriate manipulatives to solve problems based on 
concept of sets. (assessment for learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
student teachers to outline and discuss the educational implications of knowing and taking 
care of the different socio-cultural issues in the teaching and learning of mathematics. 
(assessment as learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (short mid semester test) 
To write a short test on lessons covered in lessons 1-5.  (assessment of learning)
related cLos: 1, 3
nTS:
2 b) has comprehensive knowledge of the official school curriculum, including learning  
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, 
Sen, and inclusivity.

Teaching 
Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text 
(core)

gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd

additional 
reading List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. 
accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). 
accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching 
and applying number and algebra.

use methods of 
elimination, substitution 
and graphical approach.
(pd Theme 1).

use methods of elimination, substitution 
and graphical approach.
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LESSON 7

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Everyday and commercial arithmetic: Learning, teaching 
and applying 1

Lesson 
duration

3 hours

Lesson description This is the seventh lesson which exposes student teachers to everyday and commercial 
arithmetic. areas to cover include ratio, rates, proportion, scales and percentages 
(taxation, discount, commissions, vaT, etc.)

Previous 
student teacher 
knowledge, prior 
learning (assumed)

student teachers can differentiate between two concepts in business mathematics that 
will be a necessary ground for learning everyday and commercial arithmetic. 

Possible barriers 
to learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery - 
chosen to support 
student teachers 
in achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student teachers 
in achieving the 
learning outcomes.

Face-to-face, Independent study and e-learning opportunities:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small 
group in-class exploration, group presentations, think-pair-share moments, lecture, 
etc.

• The e-learning opportunities will include exploring number games and activities 
to develop properties of numbers and relationships between and among sets of 
numbers.

• The independent study mode includes student teachers producing individual 
reflective journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what you 
want the students 
to achieve, serves 
as basis for the 
learning outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• expose student teachers to the concept of ratios, rates, proportion, scales and 
percentages (taxation, discount, commissions, vat, etc.).

• develop appropriate learning strategies where percentages (taxation, discount, 
commissions, vat, etc.) can be applied. 
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
everyday and 
commercial 
arithmetic in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other TLms 
in a variety of 
ways in learning 
number concepts. 

• demonstrate 
awareness of core 
skills, individual 
characteristics 
and socio-cultural 
issues in teaching 
and learning 
mathematics 
in the content 
domains.

• identify and analyse the 
characteristics and the 
properties of everyday and 
commercial arithmetic through 
investigations.

• illustrate the various sets of 
numbers to analyse everyday 
and commercial arithmetic 
and to share their results with 
colleagues.

• highlight the potential 
socio-cultural issues and 
misconceptions they 
hold about everyday and 
commercial arithmetic systems 
through think-pair-share.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities will go a 
long way to demystify the 
notion that mathematics 
is a male dominated 
discipline. 

Background of student 
teachers:  instructional 
practices and policies 
will be designed to 
include student teachers’ 
background.

Problem solving, critical 
and creative thinking:  
this can be achieved 
through mathematical 
investigations and 
explorations.

Social and communication 
skills: presentation 
of group activities 
and participation in 
mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.
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Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study

everyday and 
commercial 
arithmetic: 

Learning, 
teaching and 
applying

ratio, rates, 
proportion, 
scales.

 

3 hours Start lesson with mental drills 
using related games.

(pd Theme 1).

participate in mental drills 
for the learning ratio, rates, 
proportion, scales, etc.

introduce the concepts of ratio 
and proportion using multi-
purpose multiplication chart  
(See cpd needs).

(pd Theme 1).

explore the concept of 
ratio and proportion by 
applying knowledge and 
understanding gained from 
finding equivalent fractions 
using the multi-purpose 
multiplication chart or by 
any appropriate strategy.

engage student teachers to 
explore other ratio related 
concepts using materials in our 
environment, e g. tiles, linoleum, 
designs in fabrics.

(pd Theme 1).

explore various forms 
of ratio concepts 
using materials in our 
environment, e g. tiles, 
linoleum, designs in fabrics.

initiate investigations and 
mathematical problem-solving 
strategies for ratio, rates, 
proportion, scales.

(pd Theme 1).

investigations and 
mathematical problem-
solving strategies.

assign student teachers 
in groups to conduct an 
investigation on ghanaian socio-
cultural practices that involve 
the application of ratio, rates, 
proportions, and scales.

(pd Theme 4).

conduct the investigation 
on ghanaian socio-cultural 
practices that involve the 
application of ratio, rates, 
proportions and scales, 
and write reports to be 
submitted later for peer 
review.
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Lesson 
assessments 
- evaluation 
of learning: 
of, for and 
as learning 
within the 
lesson

Summary assessment Method: group work 
group presentations on various sets of numbers to analyse everyday and commercial 
arithmetic and to share their results with colleagues. (assessment for learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
student teachers to present individual assignment on potential socio-cultural issues and 
misconceptions they hold about everyday and commercial arithmetic systems through think-
pair-share. (assessment as learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance 
learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
student teachers to write a short teacher-made test on characteristics and the properties of 
everyday and commercial arithmetic. (assessment of learning) 
related cLos: 1, 3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning  
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, 
Sen, and inclusivity.

Teaching 
Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, draught boards, 
multiplication charts, etc.

required 
Text (core)

gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd.

additional 
reading List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. accra: 
unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). 
accra: ministry of education, Science and Sports.

required 
CPd

See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching and 
applying number and algebra.
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LESSON 8

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Everyday and commercial arithmetic: Learning, teaching and  
applying 2

Lesson 
duration

3 hours

Lesson 
description

This is the eighth lesson which exposes student teachers to everyday and commercial 
arithmetic. areas to cover include applications of percentages, such as profit and loss, 
taxation, discount, commissions, vaT, tariffs, etc.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers can initiate investigations and mathematical problem-solving strategies for 
ratio, rates, proportion, scales and relate them to everyday and commercial arithmetic.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 
in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• expose student teachers to everyday and commercial arithmetic.
• develop appropriate strategies for teaching application of percentages such as taxation, 

vat, discount, commission.
• develop student teachers’ ability to consciously connect common fraction concepts to 

decimal fractions and to percentage.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome .

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and addressing 
Cross cutting issues - core and 
transferable skills, inclusivity, 
equity and diversity.

• demonstrate the 
development and 
understanding 
of everyday 
and commercial 
arithmetic in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other 
(see previous 
comment) in a 
variety of ways 
in teaching and 
learning everyday 
and commercial 
arithmetic. 

• demonstrate 
value as well as 
respect for equity 
and inclusion in 
the mathematics 
classroom.

• identify and analyse 
strategies for solving 
real life problems that 
involve the application 
of percentages through 
collaborative small 
group investigations.

• give examples of some 
types of everyday and 
commercial arithmetic 
and to devise different 
strategies for solving 
related problems and 
sharing their results 
with colleagues.

• identify and 
demonstrate the need 
for diversity in their 
collaborative group 
work on everyday and 
commercial arithmetic, 
write and present a 
reflective paper based 
on this. 

gender issues in Mathematics: 
Conscious effort in composition 
of groups based on gender and 
mixed abilities will go a long way 
to demystify the notion that 
mathematics is a male dominated 
discipline. 

Background of student 
teachers:  instructional practices 
and policies will be designed to 
take care of student teachers’ 
background.

Problem solving, critical and 
creative thinking: this can be 
achieved through mathematical 
investigations and explorations.

Social and communication 
skills: presentation of group 
activities and participation in 
mathematical discourse promote 
the development of mathematical 
language, including symbols and 
vocabulary.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study

everyday and 
commercial 
arithmetic: 

Learning, 
teaching and 
applying

percentage and 
its applications 
(profit and 
loss, taxation, 
discount, 
commissions, 
vaT, tariffs, etc.)

3 hours Start lesson with mental drills 
using related games.

(pd Theme 1).

participate in mental 
drills for the learning 
of percentages and its 
applications.

Task student teachers to convert 
common fractions to decimals to 
percentages and vice versa.

(pd Theme 1).

use a draught board (or a 
model of it), multi-purpose 
chart and other area 
models to convert common 
fractions to decimals to 
percentages and vice versa.
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Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

everyday and 
commercial 
arithmetic: 

Learning, 
teaching and 
applying

percentage and 
its applications 
(profit and 
loss, taxation, 
discount, 
commissions, vaT, 
tariffs, etc.)

3 hours encourage extended learning and 
applications of percentages to 
real life situation. 
(pd Theme 1).

use instructions given 
to engage in extended 
learning and applications 
of percentages to real life 
situation.

initiate and directs mathematical 
discourse among student teachers 
on application of percentages in 
daily life. 
(pd Theme 3).

engage in mathematical 
discourse on percentages 
and its applications 
with peers to enhance 
communication, critical and 
creative thinking.

engage student teachers to 
solve problems on applications 
of percentages and to justify 
the appropriateness of their 
strategies. (pd Theme 1).

participate in solving 
problems on applications of 
percentages and to justify 
the appropriateness of their 
strategies.

Lesson 
assessments 
- evaluation 
of learning: 
of, for and 
as learning 
within the 
lesson

Teaching 
Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, draught board, 
graph sheets, multi-purpose chart etc.

required 
Text (core)

gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd.

additional 
reading List

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. accra: 
unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high School). 
accra: ministry of education, Science and Sports.

required 
CPd

See pd material on Teaching year 1 Semester 1 mathematics course on Learning, Teaching and 
applying number and algebra.

Summary assessment Method: small group project 
presentation of individual project to outline and analyse how percentages are applied to taxation,  
discount, commissions, vaT. (assessment of learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance learning
3h) Sets meaningful tasks that encourages learner collaboration and leads to purposeful learning.

Summary of assessment Method: (group and individual presentation) 
presentation of individual reflective paper on the need for addressing diversity in the teaching of  
everyday and commercial arithmetic. (assessment for learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics classroom  
(knowledge)

Summary of assessment Method: (class exercise) 
student teachers to outline strategies for solving real life problems that involve the application of  
percentage to be submitted later. (assessment of learning)
related cLos: 1, 3
nTS:
2 b) has comprehensive knowledge of the official school curriculum, including learning outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics classroom  
(knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, sen, and  
inclusivity.
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LESSON 9

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Number bases and Modular arithmetic: Learning, teaching 
and applying 1

Lesson 
duration

3 hours

Lesson 
description

This is the ninth lesson and is meant to expose student teachers to the concepts of number 
bases and modular arithmetic. The aspects to be considered include: expressing numbers of 
different bases; binary (base two), base five, base eight, and base ten.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers have studied number and numeration system as well as, operations on 
numbers using base ten.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities as modes of delivery used 
include the following examples:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 
in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• expose student teachers to different bases such as binary (base two), base five, base 
eight, and base ten, etc.

• model the teaching of number bases and modular arithmetic using appropriate 
strategies.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome. 

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and addressing 
Cross cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of number bases 
and modular 
arithmetic in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other TLms 
in a variety of 
ways in learning 
concepts based 
on number bases 
and modular 
arithmetic.

• demonstrate 
awareness of core 
skills, individual 
characteristics 
and socio-cultural 
issues in teaching 
and learning 
mathematics 
in the content 
domains.

• demonstrate 
awareness of 
the existence of 
different number 
bases in various 
local languages 
and dialects.

• identify and analyse when 
number bases and modular 
arithmetic concepts are 
introduced in the basic 
school mathematics 
curriculum and the 
suggested strategies and 
manipulatives for teaching 
these concepts.  

• design and use appropriate 
manipulatives and outline 
how such manipulatives 
can be used in teaching 
number bases and modular 
arithmetic concepts.

• outline the historical 
development and use 
of various aspects of 
number bases and modular 
arithmetic in various cultures 
and present findings in small 
groups.

• highlight the potential socio-
cultural issues involved in 
number bases and modular 
arithmetic by counting in 
local languages and dialects 
and to identify and to 
explore the number bases 
which these languages and 
dialects can be associated 
with.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender and 
mixed abilities will go a long 
way to demystify the notion 
that mathematics is male 
dominated discipline. 

Background of student 
teachers:  instructional 
practices and policies will 
be designed to include to 
take care student teachers’ 
background.

Problem solving, critical 
and creative thinking: this 
can be achieved through 
mathematical investigations 
and explorations.

Social and communication 
skills: presentation of group 
activities and participation 
in mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome. 

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and addressing 
Cross cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of number bases 
and modular 
arithmetic in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other TLms 
in a variety of 
ways in learning 
concepts based 
on number bases 
and modular 
arithmetic.

• demonstrate 
awareness of core 
skills, individual 
characteristics 
and socio-cultural 
issues in teaching 
and learning 
mathematics 
in the content 
domains.

• demonstrate 
awareness of 
the existence of 
different number 
bases in various 
local languages 
and dialects.

• identify and analyse when 
number bases and modular 
arithmetic concepts are 
introduced in the basic 
school mathematics 
curriculum and the 
suggested strategies and 
manipulatives for teaching 
these concepts.  

• design and use appropriate 
manipulatives and outline 
how such manipulatives 
can be used in teaching 
number bases and modular 
arithmetic concepts.

• outline the historical 
development and use 
of various aspects of 
number bases and modular 
arithmetic in various cultures 
and present findings in small 
groups.

• highlight the potential socio-
cultural issues involved in 
number bases and modular 
arithmetic by counting in 
local languages and dialects 
and to identify and to 
explore the number bases 
which these languages and 
dialects can be associated 
with.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender and 
mixed abilities will go a long 
way to demystify the notion 
that mathematics is male 
dominated discipline. 

Background of student 
teachers:  instructional 
practices and policies will 
be designed to include to 
take care student teachers’ 
background.

Problem solving, critical 
and creative thinking: this 
can be achieved through 
mathematical investigations 
and explorations.

Social and communication 
skills: presentation of group 
activities and participation 
in mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study.

number 
bases and 
modular 
arithmetic: 

Learning, 
teaching and 
applying 

expressing 
numbers of 
different bases; 
binary (base 
two), base five, 
base eight, and 
base ten. 

3 hours Start lesson with drills on 
counting in local languages (L1).

(pd Theme 1).

Student teachers count in 
their local languages taking 
note of possible bases.

introduce student teachers 
to other bases, besides base 
ten, and lead a discussion on 
the inter-conversion of bases 
(including converting numbers 
from one to another without 
going through base ten).

(pd Theme 1 & 3).

discuss the need for 
knowing other bases 
and provide examples 
of how certain bases are 
used in real life and to 
participate in small group 
discussion leading the 
inter-conversion of bases 
(including converting 
numbers from one to 
another without going 
through base ten).

initiate investigations that will 
lead to the development of the 
concept of modular arithmetic 
using number grids and 
divisibility rules.

(pd Theme 1).

participate in the 
investigative activities to 
develop the concept of 
modular arithmetic.

 

encourage application of 
modular arithmetic to real life 
situations through presentations.

(pd Theme 1).

present findings of 
projects on application to 
real life situations through 
presentations.

Task student teachers to find 
remainders of numbers in given 
modulus using the divisibility 
rule.

(pd Theme 1).

find remainders of 
numbers in given modulus 
using the divisibility rule.



42 Year  1 -  Semester 1

Lesson assessments – 
evaluation of learning: 
of, for and as learning 
within the lesson

Summary assessment Method: small group project 
Student teachers are tasked to outline the historical development and use of various 
aspects of number bases and modular arithmetic in various cultures to be submitted 
later. (assessment as learning) 
related cLos: 1, 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
presentation of individual/group project to outline and analyse how numbers can be 
converted from one base to another (including not transitioning through base ten) to 
be presented later. (assessment for learning) 
related cLos: 1, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)
3m) identifies and remediates learners’ difficulties or misconceptions, referring 
learners whose needs lie outside the competency of the teacher.

Summary of assessment Method: (class exercise) 
Student teachers are tasked to answer questions on worksheets based on number 
bases and binary operations. (assessment of learning) 
related cLos: 1, 2
nTS:
2b) has comprehensive knowledge of the official school curriculum, including 
learning outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity

Teaching Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Ltd.

additional reading 
List 

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students 
activities. accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra.
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LESSON 10

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson Number bases and Modular arithmetic: Learning, teaching 
and applying 2

Lesson 
duration

3 hours

Lesson description • This is the tenth lesson and is meant for exposing student teachers to the concept of 
cyclic variable, concept of modular arithmetic, addition and subtraction of modular 
arithmetic, multiplications in modular arithmetic as well as solving linear equations 
in modular arithmetic.

Previous 
student teacher 
knowledge, prior 
learning (assumed)

jhS and ShS core mathematics curricula, number and numeration system, number bases 
and modular arithmetic.

Possible barriers 
to learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery - 
chosen to support 
student teachers 
in achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student teachers 
in achieving the 
learning outcomes.

Face-to-face, Independent study and e-learning opportunities as modes of delivery 
used include the following examples:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small 
group in-class exploration, group presentations, think-pair-share moments, lecture, 
etc.

• The e-learning opportunities will include exploring number games and activities 
to develop properties of numbers and relationships between and among sets of 
numbers. 

• The independent study mode includes student teachers producing individual 
reflective journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what you 
want the students 
to achieve, serves 
as basis for the 
learning outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• introduce student teachers to cyclic variable, concept of modular arithmetic, addition 
and subtraction of modular arithmetic and multiplication of modular arithmetic.

• model the teaching of number bases and modular arithmetic using interactive 
strategies.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.

Learning Outcomes:  
The student 
teachers will be 
able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of number bases 
and modular 
arithmetic in 
the basic school 
mathematics 
curriculum.

• use manipulatives 
and other TLms 
and models in a 
variety of ways in 
learning number 
base and modular 
arithmetic 
concepts.

 
• demonstrate 

value as well as 
respect for equity 
and inclusion in 
the mathematics 
classroom.

• identify and analyse models, 
such as clocks/polygons and 
number grids, to represent place 
value concepts, with respect to 
different modular characteristics, 
through investigations.

 
• illustrate the various number 

bases and modular arithmetic 
and to share their results with 
colleagues.

• identify and demonstrate the 
need for diversity in planning 
and executing collaborative 
group work on number base and 
modular systems.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion 
that mathematics is male 
dominated discipline. 

Background of student 
teachers:  instructional 
practices and policies will 
be designed to include to 
take care student teachers’ 
background.

Problem solving, critical 
and creative thinking: 
This can be achieved 
through mathematical 
investigations and 
explorations.

Social and communication 
skills: presentation 
of group activities 
and participation in 
mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.



45Learning, Teaching and Applying Number and Algebra - Course Manual

number 
bases and 
modular 
arithmetic: 

Learning, 
teaching and 
applying 

cyclic variable, 
concept of 
modular 
arithmetic, 
addition and 
subtraction 
of modular 
arithmetic, 
multiplication 
in modular 
arithmetic.

3 hours Start lesson with drills on 
counting in local languages (L1).

(pd Theme 1).

Student teachers count 
in their local languages, 
taking note of possible 
bases.

introduce cyclic models such as 
clocks to represent place value 
concept with respect to different 
modular. 

(pd Theme 1).

use cyclic models to 
represent place value 
concepts with respect to 
different bases (e.g. clock 
arithmetic in modulo 8 will 
have a cycle of 8).

initiate how the clock model 
can be applied to addition 
and subtraction of modular 
arithmetic.

(pd Theme 1 & 5)

use the concept learnt 
on the clock model to do 
addition and subtraction of 
modular.

introduce place value model 
and chart to explore different 
number bases.

(pd Theme 1 & 5)

use place value models 
and number grids (chart) to 
explore different number 
bases in class.

provide and/or model polygonal 
shapes to explore number bases 
and modular arithmetic.

(pd Theme 1, 4, & 5)

undertake small group 
projects to prepare and 
use polygonal shapes to 
explore number bases and 
modular arithmetic.

Lesson 
assessments – 
evaluation of 
learning: of, for 
and as learning 
within the lesson

Component 1: Formative assessment 

Summary assessment method: small group project 

identify and analyse models such as clocks/polygons and number grids to represent 
place value concept with respect to different modular characteristics through 
investigations. (assessment for learning)

related cLos: 1, 2.

nTS:

1a) Critically and collectively reflects to improve teaching and learning. 
3h) Sets meaningful tasks that encourages learner collaboration and leads to purposeful 
learning.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study.
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Summary of assessment Method: (group and individual presentation) 
Student teachers to undertake small projects to explore properties of operations on 
modular arithmetic (using cyclic/polygonal shapes) (assessment of learning) 
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
Student teachers to complete worksheets on various number bases and modular 
arithmetic and to share their results with colleagues. (assessment as learning) 
related cLos: 1,3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning  
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, equity, 
Sen, and inclusivity. 

Teaching Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, cyclic and 
polygonal models, etc.

required Text 
(core)

gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior high 
schools. accra: Sam-Woode Ltd.

additional reading 
List 

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. 
accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd • See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra.
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LESSON 11

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. LeveL 100 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson relations and Functions and their graphs: Learning, teaching 
and applying 1

Lesson 
duration

3 hours

Lesson 
description

This is the eleventh lesson which exposes student teachers to the concept of relations, 
functions and their graphs: The aspect to be considered include: Types of mapping/relation, 
functions; domain, co-domain, range, inverse, composition and their graphs.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teaches have studied basic theories of relations and mapping and can relate them to 
real life situation.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity 

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities as modes of delivery used 
include the following examples:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 
in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers.

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

• introduce student teachers to relations and functions and their graphs which will prepare 
student teachers adequately to handle the basic school mathematics curriculum.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

 
• Learning 

indicators for 
each learning 
outcome.  

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of relations and 
functions and their 
graphs in the basic 
school mathematics 
curriculum.

• use manipulatives 
and other TLms in 
a variety of ways 
in teaching and 
learning relations 
and functions and 
their graphs.

• demonstrate 
awareness of core 
skills, individual 
characteristics 
and socio-cultural 
issues in teaching 
and learning 
mathematics in the 
content domains.

• identify and analyse the 
characteristics and the 
properties of relations and 
functions and their graphs 
within the real number system 
through investigations.

• illustrate the various types of 
relations and functions and 
their graphs and to share their 
results with colleagues.

• highlight the potential 
socio-cultural issues and 
misconceptions they hold 
about relations and functions 
and their graphs through think-
pair-share.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion 
that mathematics is male 
dominated discipline.

Background of student 
teachers:  instructional 
practices and policies 
will be designed to 
include student teachers’ 
backgrounds.

Problem solving, critical 
and creative thinking:  
This can be achieved 
through mathematical 
investigations and 
explorations.

Social and 
communication skills: 
presentation of group 
activities and participation 
in mathematical discourse 
promote the development 
of mathematical language, 
including symbols and 
vocabulary.
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relations and 
functions 
and algebraic 
graphs: 

Learning, 
teaching and 
applying 1

Types of 
mapping/
relation, 
functions; 
domain, co-
domain, range, 
inverse.

3 hours Start lesson with drills on 
relations and functions.

(pd Theme 1).

Student teachers engage 
in drills on relations and 
functions.

initiate discussion on 
mathematical explorations, 
transitioning from number 
patterns to algebraic ideas.

(pd Theme 1 & 3).

engage in discussions 
leading to mathematical 
explorations, transitioning 
from number patterns to 
algebraic ideas.

introduces the concept of 
relation as set of ordered pairs.

engage in the concept of 
relation as set of ordered 
pairs.

initiate discussion on types of 
relations using diagrams and 
other manipulatives.

(pd Theme 1, 3, & 5)

engage in discussion on 
types of relations using 
diagrams and other 
manipulatives.

outlines the difference between 
functions and relations.

use group activities to 
establish the difference 
between functions and 
relations.

introduce concepts of domain, 
co-domain, range, inverse and 
composite functions.

explore concepts of 
domain, co-domain, range, 
inverse and composite 
functions.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study



50 Year  1 -  Semester 1

Lesson assessments 
– evaluation of 
learning: of, for and 
as learning within 
the lesson.

Summary assessment Method: small group project 
Student teachers to illustrate the various types of relations, mapping and functions 
and their graphs and to share their results with colleagues, through collaborative 
group work. (assessment for learning) 
related cLos: 1, 2.
nTS:
1a) Critically and collectively reflects to improve teaching and learning.
3h) Sets meaningful tasks that encourages learner collaboration and leads to
purposeful learning

Summary of assessment Method: (group and individual presentation) 
highlight the potential socio-cultural issues and misconceptions they hold about 
relations and functions and their graphs through think-pair-share. (assessment as 
learning)
related cLos: 2, 3
nTS:
3j) produces and uses a variety of teaching and learning resources including icT, to 
enhance learning  
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

Summary of assessment Method: (class exercise) 
Student teacher to complete worksheets on domain, range and inverse of functions. 
(assessment of learning) 
related cLos: 1,3
nTS:
2b) has comprehensive knowledge of the official school curriculum, including learning   
outcomes.
2f) demonstrate value as well as respect for equity and inclusion in the mathematics 
classroom (knowledge)

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity.

Teaching Learning  
resources

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Ltd.

additional reading 
List 

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. 
accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra.



51Learning, Teaching and Applying Number and Algebra - Course Manual

LESSON 12

duPLICaTE ThE PLaNNEr FOr EaCh LESSON

plans for each lesson in the semester.
The following format should be completed for each lesson in the semester.

Year of B.Ed. 1 Semester 1 Place of lesson in semester 1 2 3 4 5 6 7 8 9 10 11 12

Title of Lesson relations and Functions and their graphs: Learning, teaching 
and applying 2*

Lesson 
duration

3 hours

Lesson 
description

• This is the twelfth lesson which exposes student teachers to the concept of relations, 
mapping and functions and their graphs: special attention will be paid to properties and 
operations on functions, composition and their graphs.

Previous 
student 
teacher 
knowledge, 
prior learning 
(assumed)

Student teachers have studied types of relations and mapping and can relate them to real life 
situations.

Possible 
barriers to 
learning in the 
lesson

different entry behaviours, socio-cultural issues, different learning needs, diversity, 
misconceptions about fractions, etc.

Lesson delivery 
- chosen 
to support 
student 
teachers in 
achieving the 
outcomes

Face-to-

face

 √  

Practical 

activity

work-Based 

Learning

Seminars Independent 

Study

 √

E-learning 

opportunities

 √  

Practicum

Lesson delivery 
– main mode of 
delivery chosen 
to support 
student 
teachers in 
achieving 
the learning 
outcomes.

Face-to-face, Independent study and e-learning opportunities as modes of delivery used 
include the following examples:

• The face-to-face mode will include lecturer/tutor-initiated class discussions, small group 
in-class exploration, group presentations, think-pair-share moments, lecture, etc.

• The e-learning opportunities will include exploring number games and activities to 
develop properties of numbers and relationships between and among sets of numbers. 

• The independent study mode includes student teachers producing individual reflective 
journal entries, engaging in independent inquiry, etc.

Purpose for the 
lesson, what 
you want the 
students to 
achieve, serves 
as basis for 
the learning 
outcomes. 
an expanded 
version of the 
description.

The purpose of the lesson is to:

introduce student teachers to properties and operations on functions, composition and 
graphs to build on their initial understanding of these concepts and how to apply them to real 
life situations.
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• Learning 
Outcome for the 
lesson, picked 
and developed 
from the course 
specification.

• Learning 
indicators for 
each learning 
outcome.

Learning Outcomes:  
The student teachers 
will be able to: 

Learning Indicators developing and 
addressing Cross 
cutting issues - core 
and transferable skills, 
inclusivity, equity and 
diversity.

• demonstrate the 
development and 
understanding 
of relations and 
functions and their 
graphs in the basic 
school mathematics 
curriculum.

• use manipulatives 
and other TLms in 
a variety of ways 
in teaching and 
learning of relations 
and functions and 
their graphs. 

• demonstrate 
value as well as 
respect for equity 
and inclusion in 
the mathematics 
classroom.

• demonstrate 
awareness of core 
skills, individual 
characteristics and 
socio-cultural issues 
in teaching and 
learning relations 
and functions and 
their graphs.

• identify and analyse the 
characteristics and properties of 
relations and functions and their 
graphs through investigations.

 
• illustrate the various aspects of 

relations and functions and their 
graphs and to share their results 
with colleagues.

• identify and demonstrate the 
need for diversity in planning 
and executing collaborative 
group work on relations and 
functions and their graphs.

• highlight the potential socio-
cultural issues relating to 
relations and functions and 
their graphs and misconceptions 
they hold about these concepts 
through think-pair-share.

gender issues in 
Mathematics: conscious 
effort in composition of 
groups based on gender 
and mixed abilities 
will go a long way to 
demystify the notion 
that mathematics is male 
dominated discipline.

Background of student 
teachers:  instructional 
practices and policies 
will be designed to 
include student teachers’ 
backgrounds.

Problem solving, critical 
and creative thinking:  
This can be achieved 
through mathematical 
investigations and 
explorations.

Social and 
communication 
skills: presentation 
of group activities 
and participation 
in mathematical 
discourse promote 
the development of 
mathematical language, 
including symbols and 
vocabulary.
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relations and 
functions 
and algebraic 
graphs: 

Learning, 
teaching and 
applying 2

properties and 
operations 
on functions, 
composition and 
graphs.

3 hours Start lesson with drills on 
relations and functions.

(pd Theme 1)

Student teachers engage 
in drills on relations and 
functions.

initiate discussions based on 
properties of functions using 
graphs, diagrams, icT, etc.

(pd Theme 1, 3, & 5)

engage in discussions 
based on properties of 
functions.

e.g. 

introduces discussion on the 
operations on functions.

(pd Theme 3)

engage in the discussions 
based on operations on 
functions.

introduce the concept of 
composition of functions.

investigate some 
properties and applications 
of functions. 

e.g.

Topic Title Sub-Topic: Stage/ 
time

Teacher activity Student activity

Teaching and learning to achieve learning outcomes: depending on delivery mode selected. Teacher led, 
collaborative group work or independent study.
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Lesson assessments 
- evaluation of 
learning: of, for and 
as learning within the 
lesson

Summary assessment Method: review of semester one course  
Student teachers to review the semester one course with tutor.

Summary of assessment Method: (whole class activity) 
Student teachers discuss and submit their learning journals for considerations 
Summary of assessment method: (whole class activity) 
Student teachers to discuss end of semester examination issues with tutor

note: The assessment procedures should make room for differentiation - gender, 
equity, Sen, and inclusivity.

Teaching Learning  
resources 

manipulatives such as number grids, spreadsheets, game cards, calendars, etc.

required Text (core) gordor, b. K., naandam, S. m., & nkansah, b. K. (2012).  core mathematics for senior 
high schools. accra: Sam-Woode Ltd.

additional reading 
List 

martin, j. et. al. (1994). mathematics for teacher training in ghana: Tutor notes. accra: 
unimax publishers.
martin, j. et. al. (1994). mathematics for teacher training in ghana: Students activities. 
accra: unimax publishers.
ministry of education (2015). core mathematics modules for Seip. accra: ministry of 
education.
ministry of education. (2010). Teaching syllabus for core mathematics (Senior high 
School). accra: ministry of education, Science and Sports.

required CPd See pd material on Teaching year 1 Semester 1 mathematics course on Learning, 
Teaching and applying number and algebra.
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