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Introduction  
 
Background 
 
In 1999, Saskatchewan Learning (formerly Post-Secondary Education and Skills 
Training and now Advanced Education and Employment) conducted an evaluation of 
Adult Basic Education (ABE) in Saskatchewan.  The evaluation identified strengths 
and possible areas for improvement.  Specifically, the Evaluation Working Group 
suggested seventeen key recommendations, including: 
• Review and redesign Adult Basic Education 10 programs including the academic 

courses – include employability skills and the development of minimum exit 
standards that facilitate credit transfer and Prior Learning Assessment and 
Recognition (PLAR).  

 
• Ensure Adult Basic Education program policies and implementation strategies 

reflect the needs of Aboriginal learners and communities. 
 
• Develop and implement strategies to strengthen labour force attachment or 

progress to further training by Aboriginal learners (e.g., work placement, 
partnerships, support, and follow-up). 

 
• Support the continued involvement of Aboriginal training institutions in the 

delivery of ABE programs targeted to Aboriginal people.   
 
An Adult Basic Education Redesign Task Team was created in March 2001, to 
oversee the implementation of the recommendations.  Their work was organized in 
four phases: 
 
Phase 1: Planning and Foundations1  
• the vision, scope, guiding principles, goals and objectives for Adult Basic 

Education; 
• a framework for credit programs; 
• a curriculum development philosophy; and,  
• recommendations for the remaining phases. 

 
Phase 2: Curriculum Development  
• process for developing benchmarks for Levels 1 and 2 (literacy); and, 
• a process for developing and piloting curriculum guides for Adult 10, Level 3 

credit courses (Communications, Social Sciences, Life/Work Studies, Science, 
and Mathematics). 

 
Phase 3: Implementation  
• a process for provincial implementation of new curricula including professional 

development activities and development of a Best Practices document. 

                                            
1 The Basic Education Redesign Phase 1: Planning and Foundations (March 2002) report can be 
accessed on Advanced Education and Employment’s website at 
http://www.aee.gov.sk.ca/abe/abe_redesign.shtml. 
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Phase 4: Sustainability  
• processes to ensure ongoing curriculum renewal, to support delivery of 

programs and to evaluate the effectiveness of programs and services.  
 
During Phase 1, the team conducted research to discover trends and issues in adult 
education, both nationally and internationally.  Consultations2 were also held with 
provincial stakeholders.  The results of these activities informed the work of the Task 
Team and guided the development and content of Level 3 curricula.  
 
Influences 
 
Some things have stayed fairly constant since the initial provincial Adult Basic 
Education curriculum guides were developed in the 1980s.  For example, the 
reasons adults provide for returning to school are similar: to obtain academic 
certification in order to access further training, to increase employability, and for 
personal satisfaction (Saskatchewan Learning, 2002, p. 27).  Adult Basic Education 
credit and non-credit programs continue to be designed to address these needs.  
However, the content of these programs has changed, and will continue to change, 
as more research is conducted and our understandings of adult education increase. 
 
Several factors influenced the redesign of Adult Basic Education: current research in 
adult education, national and international trends, provincial priorities and so on.  
Although several influences were considered, only the major factors are discussed 
here. 
 
Nationally and internationally, adult basic education programs are placing more 
emphasis on inclusive, holistic, and participatory approaches, and on reducing the 
alienation that some learners feel between what happens in the classroom and “real 
life.”  These approaches reflect understandings from Aboriginal, transactional, and 
transformative perspectives.  Areas such as cultural awareness, cognitive strategies, 
and anti-racist education are frequently integrated in academic credit programs. 
 
Delivery organizations have, or are, engaged in reviewing their courses and resource 
materials through an “anti-racist” lens and are making changes as needed.  Lee 
(1991) describes four stages that schools often go through when implementing multi-
cultural or anti-racist education practices: 

1. Surface Stage – Expressions of culture are evident in the school.  Welcome 
signs in several languages are visible and a variety of foods and holidays are 
discussed. 

2. Transitional Stage – Two or three week units of study about “others” are 
created with the main curriculum remaining unchanged.  Heroes or 
exceptional people from minority groups are highlighted and contributions to 
mainstream society are discussed. 

3. Integration Stage - Elements of units in the transitional stage are integrated 
into existing units.  What is at the centre of the curriculum is changed.  
Events, concepts, and issues are viewed from several points of view.  In 

                                            
2 Contact Advanced Education and Employment a copy of the Summary of Basic Education Redesign 
Consultations (September 2001). 
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mathematics, statistics are studied not only with sports and weather numbers, 
but also with employment and ethnicity numbers.  Historical events are 
studied from a variety of perspectives.  

4. Social Change Stage – The curriculum helps lead to changes outside the 
school.  Critical thinking and decision-making skills are developed.  For 
example, the media is examined for the way that different peoples are 
portrayed and letters are written to editors. 

 
It is no longer viable to teach “just the basic skills.”  Today, training programs and 
participation in the community and a knowledge-based economy require adults to 
have complex skills in working with others, in problem solving, and in accessing, 
processing, and managing information.  Demands have increased for higher-level 
skills.  Knowing how to learn is necessary for participation in a variety of settings and 
a prerequisite skill for learning throughout one’s life.  These realities were considered 
when developing Adult Basic Education curricula.  
 
Alternative academic certification programs also acknowledged the increased 
demands on adults in our society.  For example, the Tests of General Educational 
Development (GED), revised in 2002, place a greater emphasis on problem-solving 
and higher order thinking skills – comprehension, analysis, synthesis, application, 
and evaluation.  Workplace, practical and “how to” documents were included in the 
test items (GED Canadian Administrators Meeting, April 2001). 
 
Findings from the 1994 International Adult Literacy Survey (IALS) 3 contributed to 
changes in Adult Basic Education programs in Saskatchewan during the late 1990’s.  
The IALS examined three literacy domains in order to measure adults’ proficiency 
levels in processing information:  
• prose literacy – the knowledge and skills needed to understand and use 

information from texts including editorials, news stories, poems and fiction; 

• document literacy – the knowledge and skills required to locate and use 
information contained in various formats including job applications, transportation 
schedules, maps and charts; and, 

• quantitative literacy – the knowledge and skills required to apply arithmetic 
operations, either alone or sequentially, to numbers embedded in printed 
materials such as balancing a chequebook, figuring out a tip, completing an order 
form or determining the amount of interest on a loan from an advertisement. 

 
For each domain, five skill levels were identified.  Survey participants were placed 
along this scale, ranging from Level 1 (adults who have difficulty with simple tasks 
such as reading labels on medicines to determine the correct amount to take) to 
Levels 4/5 (adults with command of higher-order information processing skills and 
                                            
3 In 2003, Canada participated in a second International Adult Literacy and Skills Survey (IALLSS), in 
which four literacy domains were surveyed: Prose Literacy, Document Literacy, Numeracy, and 
Problem-solving.  A significant sampling occurred in Saskatchewan, with a specific sub-sample of 
Aboriginal residents.  The IALLSS will provide a profile of prose and document literacy, numeracy, 
and the analytic reasoning component of problem-solving for the adult population of Saskatchewan.  
Additional information will be made available on aspects of the teamwork domain and familiarity with 
information and communication technology.  First reports from the survey were released in 2005.  
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the ability to solve more complex problems).  Level 3 is considered the minimum 
level needed to function in today’s society.  It is the most common level for those 
who have completed high school.  It requires the ability to integrate several sources 
of information, make inferences, and solve complex problems.  However, adults can, 
and do, score at different levels in different domains.  For example, an individual may 
be at a higher level on the prose scale than on the quantitative scale. 
 
Results from the IALS (1994) and ALLSS (2003) reinforce the need for appropriate 
assessment4 of skills when placing adult learners in Adult Basic Education 
programs.  They also support the long held understanding that adults’ skill levels are 
not “homogeneous”; an individual may have strengths in one area and need 
extensive development in another area.   
 
Programs that are designed to determine individuals’ strengths and gaps and are 
flexible enough to address specific skill development needs are best suited for adult 
learners.  In addition, the goals and content of Adult Basic Education programs need 
to include the development of skills specifically related to learning and keeping 
literacy skills.  As Fagan (2001) notes, “enrolment in adult education programs does 
not necessarily lead to improved literacy skills of the type that give the learners 
greater expertise in extracting information from prose and quantitative documents” 
(p. 11). 
 
IALS (1994), along with related development projects such as Essential Skills 
(Human Resources Development Canada) and Employability Skills (Conference 
Board of Canada), influenced the inclusion of Generic Skills and learning objectives 
in credit programs in Adult Basic Education.   
 
Finally, curriculum development work in the K-12 system also influenced content in 
Adult Basic Education courses.  Options for grade 12 completion include 30-level 
courses from the K-12 system.  Therefore, Adult 10 courses need to provide a 
foundation for those learners who choose to continue on to Bridging and 30-level 
Adult 12 courses.  
 
This overview introduced some of the factors influencing Adult Basic Education 
Redesign.  You will see these influences reflected in the framework for Adult Basic 
Education credit programs and in the curriculum guides for Adult 10 courses. 

   

                                            
4 In 2003, three public training centres – Northlands College, Cypress Hills Regional College, and 
SIAST Kelsey Campus – participated in the pilot of an IALS-based Internet locator test developed by 
ETS on behalf of HRDC.  The locator test is designed to determine if a learner is at Level 1, 2, or 3+ 
on each of the IALS scales.  The test requires further development before it becomes available. 
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Structure of Document  
 
The Adult 10 program consists of three levels: 
• Level 1, Literacy 
• Level 2, Literacy 
• Level 3, Adult 10 certificate 
 
Levels 1 and 25 focus on developing foundational literacy skills – the knowledge, 
technical skills and strategies necessary to engage in activities related to areas such 
as reading, writing, numeracy, computers and problem-solving.  Level Three builds 
on this foundation and further develops the application of these skills in different 
contexts.  Learners will develop those foundational skills, knowledge, and abilities 
that will assist in their transitions to further studies, to the community, or to 
employment.  
 
Level Three curriculum guides are organized into five parts: 
• Part One  presents the philosophical spirit and related educational theories that 

form the curriculum foundations; 
 
• Part Two outlines the components of the curriculum design and provides an 

image of the parts that make up the planning and delivery of instruction; 
 
• Part Three builds a relationship between the curriculum elements and outlines 

the curriculum content;  
 
• Part Four suggests ways to implement the curriculum guide; and,  
 
• Part Five discusses assessment techniques consistent with the curriculum 

foundations.  

Each Part begins with a curriculum roadmap.  The roadmap is intended to provide an 
easy reference to each part in relation to the whole curriculum.  At the end of each 
chapter, reflective questions give the instructor an opportunity to consider potential 
concerns.  

A list of references is included.  Appendices contain templates, checklists and other 
resources for instructor reference.  An Annotated Bibliography of resources is also 
included in the document. 

                                            
5 Benchmarks for Levels 1 and 2 are being developed through a partnership project between 
Advanced Education and Employment and the Saskatchewan Literacy Network. 
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For clarity and ease of reading, the use of the pronouns she, he, her, him, hers, 
and his are varied and used equally throughout this curriculum guide.  Wherever 
the context of the writing so requires, references to pronouns of a specific gender 
are used. 
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Chapter One: Introduction 
 
Why We Do What We Do…  
 
Early in the process of developing this curriculum, the developers met with the 
Curriculum Advisory Committee members and asked them to share their 
understanding about our roles as Adult Basic Education instructors.  We asked them 
to reflect on what they understood about their learners.  The participants’ stories 
were rich with intimate insights into the lives of individuals with whom they work.  The 
following is a composite sketch of a learner constructed from their lived experience.   

 
Megan is a young mother of two from a nearby First Nation.  She is 
apprehensive about meeting with you today, but states, “I want to be more 
than a welfare mother to my children.  I want them to see me and not be 
ashamed.”  She explains that she had her first child while still in high school 
and that she never really returned to school since then.  Megan has tried 
Adult Basic Education before but issues associated with childcare, money, 
and pressure from her partner led to her decision to quit.  She has registered 
this year because she says, “I’m ready to learn this time.  I want to find out 
what I can do now that I’m on my own.” 

 
The Diversity in Our Classrooms 
 
Instructors recognize the visible diversities within our classrooms.  Learners are 
immigrants, they are urban Aboriginals, they are mature men seeking new work skills 
or retraining, and they are Caucasian women looking to enter the workforce for the 
first time.  They attend programs in a variety of locations – in northern and southern 
regions, on reserves and in rural and urban communities.  Each community has its 
own characteristics, interests, and needs.  However, the diversity in our classrooms 
extends beyond the visible.  Learners play a variety of roles in their communities.  
They are parents, family members, and community members.  They also have a 
wide range of personal experiences that are unique.  
 
While we refer here to the diversity of learners, we must also recognize the diversity 
among instructors.  Some instructors are new to Adult Basic Education while others 
have worked in this area for many years.  Some deliver individualized programs, as 
opposed to larger, group-taught programs; some have continuous intake while 
others work in programs with block intakes.  We represent multiple ethnic, classed, 
and gendered identities.  These multiple identities affect our perceptions about 
teaching and instructional practices.  Instructors and learners alike bring these 
diversities to our classrooms.   
 
Learners come to Adult Basic Education for a variety of reasons.  Some want skills 
to enhance their chances for employment or to gain academic certification.  They 
want to make changes in their lives.  Most hope to contribute to change for their 
children and communities.  Others seek the tools to gain empowerment and achieve 
personal transformation.   
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The diversity in our classrooms is also reflected in the way in which learners view our 
roles as instructors.  Some may expect us to play the role of “expert in control” of the 
classroom.  For them, the concept of a good teacher is rooted in traditional teaching 
practices (lecture, test, rote-memory work, worksheets, and so on). 
 
Diversity can pose challenges for all of us.  Choosing more inclusive teaching 
approaches can also be challenging.  Instructors and learners alike will be faced with 
many opportunities to negotiate across cultures.  To negotiate effectively, individuals 
need to grow in their multicultural competencies.  Cross-cultural competence is a 
skill that requires substantial effort to learn.  We need to approach new relationships 
in a humble manner, recognizing and admitting to ourselves when we lack 
experience and comfort in working with others.  Then we, like all adult learners, must 
choose to move towards social action by committing ourselves to learning more 
about others.  Working with someone from a different ethnic tradition does not 
necessarily lead to uncovering differences in expectations, communication styles, 
and values.  However, it can open the door for those negotiations to begin.  As 
trusting, reciprocal relationships develop, perhaps we can then each gain the 
competence to be true bicultural negotiators.   
 
While all learners are unique, special mention is made of the growing population of 
adult Aboriginal learners in our province.  Nearly 60% of Adult Basic Education 
learners are Aboriginal (Saskatchewan Learning, 2002).  Therefore, curriculum 
content and instructional practices and approaches need to be inclusive of Aboriginal 
peoples’ experiences and knowledge.  For these reasons, Aboriginal perspectives 
and Aboriginal education are discussed throughout this curriculum. 
 
Aboriginal Perspectives 
 
There are many reasons why a disproportionate number of Aboriginal adults are 
attending Adult Basic Education.  A lengthy, chronicled, colonial history in Canada 
has clearly documented the tragedies of Canada’s Aboriginal peoples (Wotherspoon 
& Satzewich, 1993).  Many Aboriginal peoples and entire communities have 
experienced some type of trauma, and, in some cases, generations of people have 
experienced profound consequences that have affected every part of their lives.  
This is a trauma that flows from colonialism6 and the resulting layers of cultural 
oppression.  This is the history that continues to hand Aboriginal learners their 
inheritance: school failure, social instability, domestic violence, language loss, 
financial insecurity, systemic discrimination, and racism.  
 
Many Aboriginal learners will be actively struggling with the lingering effects of 
colonization.  Joseph Naytowhow, Elder Representative, clearly understands the 
baggage learners bring with them to school.  He reminds us, “Our students are 
damaged.”  He knows intimately the struggle Aboriginal learners experience as they 
are asked to become workers with little or no work experience and to study and learn 
from materials that are not reflective of their knowledge or experiences.   
 

                                            
6 Colonialism – the unequal distribution of power and resources because of ideological and structured 
oppression 
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To move past the negative to a positive process of education for learners and 
instructors, Aboriginal perspectives are integrated across curricula.  This integration 
will help all participants to develop an understanding of and respect for the history, 
cultures, contemporary issues, contributions, and accomplishments of Aboriginal 
peoples.  By developing informed opinions on matters related to Aboriginal peoples, 
non-Aboriginal learners are better prepared to participate fully in an inclusive and 
accepting society. 
 
The goal in integrating Aboriginal perspectives into curricula is to ensure all learners 
have opportunities to understand and respect themselves, their cultural heritage, and 
the cultural heritage of others.  These inclusive practices and perspectives will better 
equip learners with the knowledge and skills needed to participate fully in the civic 
and cultural realities of their communities and the workforce.  
 
Aboriginal perspectives apply to learning experiences for all learners.  Many 
recommended instructional approaches for Aboriginal learners are recognized as 
“best practices” for all learners7.  However, there may be unique and particular 
learning experiences that apply only to Aboriginal learners. 
 
Being inclusive of Aboriginal perspectives is not necessarily easy, for some will resist 
and even challenge its importance or relevance.  Instructors need to be aware of 
attitudes and beliefs that have resulted from our shared history.   
• We cannot assume that all Aboriginal peoples have an understanding of their 

cultural heritage.  The “Sixties-Scoop,”8 the child welfare system, incarceration, 
residential schooling, and other forms of systemic separation resulted in many 
individuals who visibly appear Aboriginal, but who have few connections with 
Aboriginal communities.   

• Some Aboriginal people have learned to ignore or dismiss their own identity.  
They will not respect or participate in discussions that focus attention on their 
identity.  For them identity is an emotional issue; it has brought about racist 
attitudes.  History has shown them that their identity works against them, and, 
ultimately, they work very hard to “pass.”  Some will even lash out laterally at their 
peers and deny their classmates the expression of their own experiences.   

• When some learners experience an openness of Aboriginal content for the first 
time, it motivates and propels them on their healing path.  For them, this work is 
extremely emotional.   

• Sometimes when instructors first share their own stories, they may unwittingly 
create a standard or norm that learners feel they have to measure up to.  As a 
result, learners may feel embarrassed and threatened about sharing their own 
stories.  For these learners, conversation can simply shut down.   

 

                                            
7 For further information on integrating Aboriginal perspectives refer to “Appendix D: Teaching 
Strategies and Practices” in Basic Education Redesign Phase 1: Planning and Foundations (March 
2002).  
8 The term “Sixties Scoop” is commonly used to refer to the practice of Aboriginal children being taken 
into care and/or adopted by non-Aboriginal families.  Often, these children were placed in homes far 
from their original communities or in other countries such as the United States. 
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We recognize that the diversity in our classrooms creates diverse expectations and 
assumptions about the educational experience.  However, we also believe that 
delivery organizations and instructors who are responsive to the unique needs and 
interests of the learner can create a transformative environment for all.  The next 
section discusses some ways to acknowledge Aboriginal perspectives in your 
learning environments. 

  
Core Activities That Acknowledge Aboriginal Perspectives 
 
Allow different voices to be heard in learning activities and units of study.  A 
diversity of voices, including feminist, Aboriginal and multicultural voices, allows us to 
come to identify and to understand the structures that maintain difference in our 
society.  Exposure to a diversity of voices, rather than a consistent focus on the 
dominant culture’s voice, brings about an awareness of the impacts and limitations 
imposed by racism, sexism, and other forms of oppression.  This is essential to 
understanding our collaborative work.   
 
Demonstrate an attitude of acceptance.  A wide range of theories support the idea 
that true progress can occur when we move past simple tolerance to acceptance.  In 
this case, true acceptance is unconditional while tolerance maintains limitations for 
some people (e.g. “I wish s/he would quit acting so queer” – this statement implies 
limitation and judgment toward another person).  Acceptance does not limit.  Since 
childhood, we have all developed well-established biases and assumptions that 
unconsciously infiltrate our thinking about others who are different.  Confronting our 
biases and assumptions is the first step in developing an attitude of acceptance, 
which is then revealed through our language and actions.  To demonstrate a true 
spirit of acceptance is to cultivate an open mind about different cultures and peoples 
through a willingness to explore and cooperate in learning about others.   
 
Apply the four Rs. Respect the cultural knowledge, traditions, values, and activities 
that individuals bring with them.  Relevance occurs when respect is embedded in the 
curricula, instruction, and policies.  Reciprocity refers to the revising of relationships 
between student and instructor from a hierarchy to that of a relationship focused on 
mentorship.  In this way, both individuals are viewed as learners.  Responsibility 
demands that the instructor shares responsibility for change even if not personally 
disadvantaged by the barriers of the learner.  The reward for instructors who apply 
the four R’s is the ability to continue to grow and develop professionally (Kirkness & 
Barnhardt, 1991).  
 
Recognize the diversity of nations.  Understand that there is no “universal Indian.”  
Know that while Métis people and First Nations peoples may have some common 
issues and goals, they are diverse.  Avoid making stereotypical statements.  To 
recognize diversity means getting to know your learners.  Find out where their home 
community is.  Honour them by learning something about their community or their 
language and provide opportunities for learners to share their experiences and 
knowledge.   
 
Commit to understand and practice inclusion.  Inclusive practices will benefit all: 
Aboriginal learners, their families and communities, and learners who do not identify 
as Aboriginal.  Being inclusive will demand careful critical reflection about current 

 
6 



Part One: Curriculum Foundations   Chapter 1: Introduction 

 

practices and a willing desire to make change.  Instructors may also transform as a 
result of this decision-making. 
 
Understand that Aboriginal pedagogy exists.  Seek to understand and use 
instructional approaches that have been proven to best suit Aboriginal learners’ 
unique cultural needs.  Know that different ways of knowing exist and nations 
transmit knowledge in diverse ways.  Aboriginal pedagogy is more than an 
instructional approach.  There exists a philosophy of living in these approaches.  For 
example, within Plains cultures the Medicine Wheel is commonly used to transmit 
knowledge and to organize learning.  As a philosophical framework, the Medicine 
Wheel helps us understand the interrelatedness of all life.  It also guides us to strive 
for balance in the mind, body, spirit, and emotional realms.  However, we also need 
to remember the diversity of nations.  We may have to seek out local interpretations 
and understandings so that our courses are more responsive to the needs of the 
people in each community.   
 
Understand and accept that the process of healing is ongoing and an essential 
component to learning.  Know that for most Aboriginal learners in Adult Basic 
Education, learning cannot be separated from healing.  Some learners will, for the 
first time, learn the language to express their experiences.  They may use words like 
racism, cultural genocide, and sexism.  We can often feel attacked by these words.  
Learners’ development and use of this language is part of the healing process.  In 
time, as broken people transform, they may learn to use new language to describe 
their experiences.  By providing people with access to cultural teachings, physical 
activity, healing circles, and other supportive programming, we can facilitate healing.  
 
Apply decolonising strategies to bring about personal, social, and systemic 
change.  These strategies may include, but are not limited to the following: 

 
1. Seek local sources of knowledge.  Learn about proper protocols when 

approaching Elders: offer tobacco.  Seek out and invite a wide range of 
community-based resource people to share their knowledge.  

 
2. Critique your course materials (texts, videos, newspapers and the like).  Re-

examine the teaching resources that are Eurocentric and/or from male 
perspectives only.  Integrate authentic materials and resources responsive to 
diverse voices. 
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3. Use a variety of instructional methods including:  
• storytelling, 
• personal narrative and testimony, 
• spirit writing, 
• talking/sharing circles, 
• cooperative group work, and,  
• experiential learning. 

 
4. Consider different ways to view or organize learning.  For example, The 

Medicine Wheel is an acceptable way of addressing the interrelatedness of all 
life (Graveline, 1998). 

 
5. Consider self-directed, critically reflective assessment.  

 
Creating a positive environment where Aboriginal perspectives are acknowledged 
will benefit everyone.  Adult Basic Education can be a place where all learners can 
appreciate how their cultural heritage helps to shape our provincial and national 
identity.  Adult learners bring with them a wealth of knowledge and experiences that 
serve to form a foundation for learning.  To understand this, we now look to adult 
education principles.    
 
Adult Education Principles 
 
Critical to the planning and delivery of the Adult Basic Education Level 3 curricula is 
the understanding and implementation of adult education principles.  Six adult 
education principles (Imel, 1998) that demonstrate the treatment of our learners as 
adults include: 
 
• Involving learners in planning and implementing learning activities.  Adults’ 

past experiences, their current learning goals, and their sense of self will 
influence what they want to learn and how they learn it.  Instructors must actively 
engage adult participants in the learning process.  They must also serve as 
facilitators, guiding learners to their own knowledge and helping them expand it 
rather than supplying them with facts to memorize.  

 
• Drawing upon learners’ experiences as a resource.  Instruction that is 

personally and culturally relevant is vital for adult learners who bring with them a 
wealth of life experience and knowledge.  By focussing on the strengths learners 
bring to the classroom, rather than their gaps in knowledge, learners are able to 
connect new learning with prior knowledge. 

 
• Cultivating self-direction in learners.  In a supportive, caring, and safe learning 

environment, instructors become mentors to adult learners.  They help learners to 
develop skills that lead to self-direction, independent learning, and empowerment 
(rather than assuming that all learners are self-directed when they enter 
programs).  Empowered adults are those who see themselves as decision-
making citizens, as proactive community members who are responsible and 
accountable to themselves, their families, employers, and society. 
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• Creating a climate that encourages and supports learning.  An atmosphere 
where learners can safely admit confusion, mistakes, ignorance, fears, biases, 
and different opinions is one that enhances learner self-esteem and reduces fear.  
Instruction must demonstrate respect and promote acceptance for diverse 
cultures, beliefs, values, religions, and lifestyles.  

 
• Fostering a spirit of collaboration in the learning setting.  Collaborative 

learning stresses the interdependence of each member.  Learners collaborate 
with instructors and with each other.  Collaboration is founded on the notion that 
the roles of instructor and learner can be interchangeable. 

 
• Using small groups.  This can help “achieve a learning environment that is more 

learner centred and collaborative than either large group or one-on-one, 
individualized approaches to instruction” (Imel, p. 4).  Learning from peers and 
being accountable to a team also helps to develop social responsibility.  

 
Adult education principles also have implications for the instructor/learner 
relationship. 
 
Central Assumptions  
About the Instructor/Learner Relationship 
 
Instructor as facilitator… 
 
• helps and guides learners; 
• focuses on group dynamics and the learning process rather than being the 

“expert” who provides content knowledge; 
• frees learners to make choices; 
• remains non-judgemental; 
• encourages learners to be responsible for their own learning; 
• supports collaborative and cooperative methods of learning; 
• is sensitive to the social, psychological and cultural issues that learners bring to 

the group; and, 
• takes a gentle leadership role.  

Instructor as mentor… 
 
• supports, challenges and provides vision within a context of support; 
• establishes a climate of trust in the learning environment; 
• accepts learners where they are now and confirms their self-worth; 
• listens to learners’ stories; 
• advocates for learners; 
• expresses positive and realistic expectations; 
• encourages learners to see new possibilities, directions, purposes and meanings; 
• helps learners to see and to name the changes they can make; and, 
• celebrates learner success. 
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Instructor who creates meaningful context… 
 
• centres instruction around learners’ social, cultural and psychosocial contexts; 
• seeks to teach knowledge and skills that are transferable to real-life contexts; 
• structures lessons around learners’ experiences; 
• uses teaching materials, situations and examples relevant to the learners’ cultural 

worlds; 
• designs lessons that are personally meaningful, significant and relevant; 
• structures lessons based on the concrete (e.g. unemployment) and moves to the 

abstract (writing clearly and effectively); and, 
• supports experimentation with personal application of new knowledge to make 

positive change: transformation. 

Instructor who models and promotes critical reflection… 
 
• sees reflection as an ongoing cognitive process; 
• knows that critical reflection requires examination of one’s underlying beliefs, 

assumptions and values; 
• is open to defining problems, exploring different ways of problem solving, and is 

able to see self within the context of the issues; 
• acknowledges the inner discomfort, the self-doubt, uncertainty, ambiguity and the 

feelings of isolation critical reflection can bring; 
• supports learners as they too see the “dark side” of critical reflection; and, 
• provides activities that challenge “norms,” encourages the development of 

alternative perspectives and supports learners in integrating these new ways of 
thinking into living. 

 
 

 
10 



Part One: Curriculum Foundations   Chapter 1: Introduction 

 

Reflective Questions 
           
 
 
 
 
 
         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Often dominant cultures do not realize the manner in which they are 

oppressed.  They fail to see that their access to a one-sided curriculum has kept them 
from feeling comfortable with others.  This discomfort often means further social 
distancing, cultural misunderstanding, and fear.  However, because dominant cultures 
don’t need to interact with others in order to survive they can choose not to ever 
address or even see the manner in which they are oppressed.  Our increasingly diverse 
communities mean that mainstream individuals often lack cultural competencies that 
would make them more effective in the workplace, classroom and community.  Access 
to diverse perspectives and authentic information about Aboriginal people will address 
the fear and enable growth in cross-cultural competency issues.  

 
 
• You won’t have to abandon all traditional 

teaching approaches.  We still have to be 
responsive to those learners who plan to go 
onto further studies.  Therefore, there is 
certainly room for memorization, test-taking 
and lecture, but what we advocate for here is 
to recognize that those approaches are limited 
and that there are other approaches to try. 

• It may be helpful to be reminded that traditional 
teaching approaches serve to privilege 
dominant culture learners.  Research clearly 
indicates marginalized learners have not 
received the same benefit from these 
approaches.  Inclusive approaches strive to 
include everyone and are designed to serve 
the unique needs of multiple groups.    

Why do I have to abandon 
traditional teaching 
approaches?  I know they 
worked for me and for 
many of my students.  

Isn’t this like “reverse 
discrimination”?  By focusing on 
Aboriginal perspectives won’t we 
now oppress non-Aboriginal 
peoples?  

 
• You will probably have more questions than 

answers as you begin to be exposed to 
different ways of knowing.  

• You may see your learners struggle with 
sensitive or highly charged terminology. 

• You will be exposing more about the history of 
Aboriginal peoples.  This will involve an 
investment by all of us.  Discussions about our 
shared history may bring discomfort, 
uncertainty, emotion, and perhaps pain, blame 
and even guilt.  This is normal.   

• Cajete (2000): “Students must begin with 
understanding where they have come from, 
and they need to understand it thoroughly.”  
We need “to be willing to turn history inside out 
and upside down” (p. 188).  We have this 
responsibility.  We cannot change what we 
don’t acknowledge. 

How will I know if I am being 
inclusive of Aboriginal 
perspectives? 
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Chapter Two: Curriculum Orientations 
 
Moving Toward Transactional & Transformational Orientations 
 
Current views of learning emphasize understanding by constructing meaning rather 
than the traditional view of passively receiving transmitted factual knowledge.  
Meaning construction goes beyond the memorization of facts and procedures.  
Learners become active in making meaning as they interact with knowledge.  Key 
concepts in active, constructivist views of learning include:  

a) the importance of prior knowledge; 

b) the importance of metacognitive awareness (understanding and controlling 
one’s own thinking processes); and, 

c) the critical reflection on new knowledge. 
 
Two curriculum orientations reflect these views: transactional and transformative 
orientations. 
 
The transactional curriculum orientation is a constructivist9 approach where:  
• Instructors are facilitators, mentors, and tour guides.  They encourage learners to 

use their knowledge to make meaning.  They integrate literacy with critical 
thinking. 

• Learners construct meaning by linking new information to prior knowledge and by 
making inferences and interpretations.  Learning has to be contextual. 

• Qualitative methods are used to help learners to understand, gain meaning, use 
prior knowledge, interact with others, be active learners, be active meaning 
makers, be social, self-directed, independent learners, and be aware of 
metacognition. 

• Knowledge acquisition is viewed as a process that involves lifelong learning.  

• Instructors and learners collaboratively learn together to establish a community of 
learners where each person takes responsibility for his/her own learning.  

 
The transformational curriculum orientation focuses on personal and social 
change where: 
• Learning takes on a more critical, multidimensional view of society. 

• Children are “forming” while adults can “transform.”  Each adult has an 
established value system, a set of beliefs, basic assumptions, and certain biases.  
Instructors and learners engage in a collective process to become aware of basic 
assumptions.  They critically reflect by looking at things from unfamiliar 
perspectives, and, then, challenge those initial assumptions.  

                                             
9 Constructivism:  A theory of learning where learners construct new knowledge from their own 
previous knowledge. 
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• Expectations exist about how the world operates.  Together, instructors and 
learners use critical reflection to look at unfamiliar perspectives by challenging 
and questioning assumptions, values, beliefs, and expectations.  Mezirow (1990) 
calls this a “disorienting dilemma.”  

• People, events, or crises can stimulate transformative learning.  Dramatic events 
in our life often trigger transformation: change of job, loss of a loved one, birth of 
a child, divorce, bankruptcy, or education.  When people learn to look at firmly 
held ideas from a different view, they can raise their consciousness.  The learner 
can transform when given the opportunity (the power) to see with new eyes. 

• A holistic perspective emphasizes the interrelations of our world. 

• The desired outcome is to change, to transfer learning into action outside of the 
classroom setting. 

• Change can occur at varying degrees.  Freire (1970) identifies four levels of 
consciousness that can provide the catalyst for change: from the lowest level 
where people are merely concerned with personal survival to the highest level 
where learners engage in action for social change.  Instructors will guide adult 
learners to see “how we are caught in our own history and are reliving it” 
(Cranton, 1994, p. 23).  We will begin to change when we begin to express our 
feelings, perceptions, and personal reactions and discover that we are socially 
constructed. 

• Those who hold dominant positions come to understand the complexity of 
inequality and are able to examine their own position in relation to social justice 
issues.  Dominant people (instructors), who support transformation, must provide 
opportunities for dominated group members (their learners) to take power, to 
speak out.  The first phase of change for any dominated person/group will be 
(re)discovering their history, developing a sense of self-pride, and breaking the 
silences that have been imposed upon them.  Achieving this and moving past the 
shame of being inferior helps people to gain the skills to control their own destiny, 
and to make change based on the principles of equality. 

• From an Aboriginal perspective, transformation can come in the form of 
decolonisation. 
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Considering Aboriginal Education Initiatives  
 
To better meet the needs of the increasing Aboriginal population in Saskatchewan, 
Adult Basic Education can benefit from understanding that Aboriginal Education has 
been progressive and is established in our province.  For 30 years, Aboriginal and 
non-Aboriginal peoples have worked together to create a unique intellectual 
discourse founded on expertise from a variety of disciplines, organizations, and 
partnerships.  Their work has been difficult and frustrating, yet clear evidence of its 
positive rewards is shown by the province’s response.  
 
The provincial articulation of Aboriginal Education is connected to work done at a 
national level.  The progression of Aboriginal Education has involved certain focus 
points that have brought about Canadian awareness.  It has raised a Canadian 
consciousness about the layers of oppression that can be traced back to the 
devastating mistakes that residential schooling inflicted on generations of Aboriginal 
peoples.  In addition, the researched proof of the sad realities and multiple problems 
that continue to face Aboriginal peoples has further grounded this work.  
Documented in an overwhelming five volumes, with 3,500 pages of personal 
testimony, 440 recommendations were made by The Royal Commission of 
Aboriginal Peoples (RCAP).  Land claims issues, economic, social, educational and 
political disparity portrays the devastating conditions that are all too common for 
many Aboriginal communities in our country.  
 
Saskatchewan’s provincial response to Aboriginal Education issues resulted in an 
orientation for change.  Saskatchewan Learning (now Advanced Education and 
Employment) has taken action to be inclusive and to incorporate the different groups 
that can contribute to the development of Aboriginal Education in the province.  Work 
that has been conducted in the area of Aboriginal Education “is aimed at ensuring 
that all students are educated in a manner consistent with their needs.”  
(Saskatchewan Education, n.d., p. 4).  The Aboriginal Education Unit for the K-12 
system was formed.  Their website provides insightful information that offers a vision 
for change and principles that will guide their work.  Several documents referred to at 
this site are available on the Internet and can provide direction and answer questions 
(see Annotated Bibliography).  The Aboriginal Education Unit was designed 
specifically to support K-12 education; however, Adult Basic Education 
administrators and instructors can benefit from knowing that this work exists and can 
adapt and/or use information that is relevant for adult learners. 
 
Aboriginal Education can also be viewed from the unique perspectives that the 
Saskatchewan Indian Institute of Technologies (SIIT) and the Dumont Technical 
Institute (DTI) have implemented.  With a bicultural focus, SIIT provides programs for 
First Nations peoples and from a First Nations perspective.  DTI develops and 
delivers programs for Métis peoples and from a Métis perspective.  Programs 
designed to focus on First Nations and Métis histories, peoples, cultures, languages, 
and worldviews, contribute to the movement toward self-determination.  
 
Aboriginal Education in our province can be seen through different lenses, yet 
commonalities exist.  Well documented are the interwoven themes of responsibility, 
community, authenticity, equity, and competency.  As presented throughout this 
document, Adult Basic Education is responding to these themes.  As we meet a 
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growing number of Aboriginal learners, we must take responsible and informed steps 
to consider the initiatives that are in place in the different sectors of our province.  
Some instructors and administrators may be unsure of and/or nervous about the 
implications for them.  This uncertainty is not uncommon, for change can be 
challenging at times and demanding at best.  Our ability to work together as 
community members in equitable partnerships will improve relationships for the 
benefit of all.   
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Reflective Questions 
          
 
 
 
 
 
         
 
 
 
 
 
 
 
 
 
 

• Constructivism is the idea that we all create knowledge.  It recognizes individual differences 
in interpretation.  A constructivist instructor may ask, “How did you come to understand this?”  

• Constructivist instructors pose open-ended questions and present problems.  They then 
guide learners to find their own answers.  

• Constructivist instructors prompt learners to form their own questions (inquiry); allow for many 
interpretations and expressions of learning (multiple intelligences); encourage group work 
and the use of peer tutors (collaborative learning); and provide opportunities for active 
learning (experiential learning).  

• Constructivist instructors provide opportunities for learners to reflect and self-analyse.   

What will a constructivist 
approach look like in the 
classroom?  What does this 
mean for me? 

 
 
 
 
 
 
 
 
           
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

• You will plan activities that involve learners in reflecting and narrating their stories.  You want 
them to be able to see themselves within the larger structures of our society.  They may use 
words like racism, discrimination and prejudice. 

• You will encourage learners to deepen their understandings about their own positions and 
circumstances by providing opportunities for them to know and articulate the structures of their 
identities. 

• Transformative instructors provide opportunities for diverse voices to be heard and for events 
and issues to be examined from a variety of perspectives. 

• You will engage in an examination of your own biases, assumptions and prejudices. 

What will a transformative 
approach look like in the 
classroom?  What change will 
that mean for me?

 

If I acknowledge Aboriginal 
perspectives as suggested here, 
what guarantee will there be for a 
higher success rate for Aboriginal 
learners? 

 
 
 

“”It would be a mistake, to assume that as some individual faculty members change attitudes and 
behavior, the success rate of [Aboriginal] students will automatically increase.  Changes need to be 

systemically and societally implemented to make big differences.  In addition, change must be 
organizational in nature rather than in isolated subsystems of an educational institution”  

(Roy & Hampton, 2000, p. 68). 
 

• Aboriginal perspectives in this document are guidelines and examples only. It is important to 
remember that we are all on a learning journey.  
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Glossary  
(Note: These terms may have different meanings in other contexts.) 

 
Aboriginal Section 35 of the Canadian Constitution (1982) defines the term 
“Aboriginal” as referring to the original occupants of Canada.  In Saskatchewan 
Aboriginal refers to Indian/First Nation or Métis peoples.  

 
Colonialism An unequal distribution of power and resources.  Colonialism is caused 
by cultural and structural oppression that is enforced through the imposition of 
power, influence, and authority.  We are all affected by the relationships established 
under colonization in Canada.  These relationships are characterized by economic 
and political ideas and practices based on each Nation’s (First Nations, Métis, Inuit, 
and non-Aboriginal) beliefs about the process and its outcomes.  In our province, 
processes of decolonisation are presently underway.  (See decolonisation)  
 
Constructivism A theory of learning, that we all create knowledge.  Learners 
construct new knowledge from their own previous knowledge.  Rather than simply 
absorbing ideas transmitted to them by instructors through endless rote practice, 
learners instead create knowledge by connecting new information to their own pre-
existing notions and later modifying understandings in light of new data.  
 
In a constructivist approach, learners’ ideas gain in complexity, and, with support, 
learners begin to understand how they think and what they know about the world.  
Constructivism emphasizes the careful study of the processes by which learners 
create and develop their ideas.  Educational applications, therefore, match (not 
challenge) learners’ understandings by encouraging further growth and development 
of what is already known.   

 
Contextualized learning An approach to learning where learners develop skills for 
real-world uses in real-world situations.  Lessons and units of study give learners 
opportunities to learn in a variety of meaningful contexts.  This approach facilitates 
the transfer of knowledge to new contexts.  
 
Criterion-Referenced Assessment A test taker’s performance is compared to the 
domain of performances being assessed.  Assumes that ability can be represented 
along a continuum from little ability in a specific domain to higher levels of 
competency.  A criterion-referenced test is used to determine where along the 
continuum a learner should be placed.  Performance standards specify the tasks that 
a learner should know at a given level or point along the continuum.  Minimum 
competencies indicate the lowest level of performance that is acceptable.  The focus 
is on determining what an individual already knows and, therefore, what needs to be 
taught instead of an individual’s standing relative to a norm-reference group 
(Adapted from Kruidenier, 2002, p. 91). 
 
Critical reflection A cognitive process where we think about our experiences: to 
muse, to review and so on…, but to reflect critically is also to examine the underlying 
beliefs and assumptions that affect how we make sense of our experience. 
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Critical thinking To analyse and look at our assumptions from as many unfamiliar 
perspectives as possible10. 

 
Decolonisation/Decolonising involves an active process of exposing the realities of 
Eurocentric dominant culture practices and policies that have systemically dominated 
and denied Aboriginal participation in mainstream activities11.  By deconstructing the 
disastrous impact in maintaining unjust power relations, decolonisation involves all 
people unlearning the strategies that have deliberately silenced Aboriginal peoples’ 
full participation in social, political, economic, and emotional growth. 

 
Discourses A discourse is spoken or written language that creates meaning 
embedded in a certain political view.  Discourses come to us through books, videos, 
societal institutions (e.g. government, church, school), and even through informal 
discussions.  

 
Dominant culture White, patriarchal, heterosexist, Eurocentric and Judeo Christian 
in origin.  

 
Demystification A process to examine and clarify the alienating and oppressive 
features that have been disguised and hidden from the oppressed. 
 
Empathy The emotional response of shared understanding in which each person 
assumes the other’s perspective and cultural values as much as possible. 

 
Empathetic communication skills Verbal and/or nonverbal expressions of 
understanding and respect for a person’s beliefs and values.  These expressions 
may include accepting, validating, acknowledging, confirming, and extending.  

 
First Nation A term that came into common usage in the 1970s to replace the word 
“Indian”, which many people found offensive.  Although the term First Nation is 
widely used, no legal definition of it exists.  Among its uses, the term “First Nations 
peoples” is meant to be inclusive and refers to status Indian people in Canada.  It 
implies a shared heritage of culture, knowledge, history, and colonialism.  
Symbolically, the term elevates Indian peoples to a status of "first among equals" in 
their quest for self-determination and self-government within the Canadian nation-
state.  Many Indian people have also adopted the term “First Nation” to replace the 
word “band” in the name of their community; for example, “I am from Sweetgrass 
First Nation.” 

 
Indian A legal term that includes Aboriginal people who have special legal status in 
Canada as regulated by the Indian Act.  These people are descendants of the First 
Nations of Canada. 

                                            
10 “Critical thinking entails adults understanding that the flow of power is a permanent presence in our 
lives.  In our personal relationships, work activities, political involvements, even our recreational 
pursuits, power relations shape how we experience the world.  Questioning these power relations so 
that we might redirect the flow of power over into power with learners is an important part of critical 
thinking” (Brookfield, 1995, p. 112). 
11 The curriculum is one example of a Eurocentric tool used for maintaining oppression and inequality 
to silence the history, cultures, knowledge and experience of Aboriginal peoples in Canada (Battiste, 
2000; Battiste & Henderson, 2000).  
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Integration Integration is about wholeness.  Learners combine new information with 
what they have already learned in other ways and in other contexts.  For example, 
communications skills are integrated with other skills as learners participate in 
language activities in all subject areas.  Integration also refers to the mixing of the 
different kinds of learners who participate in groups.  Integrating learners with a 
variety of abilities promotes peer tutoring.  

 
Meritocracy A social system in which people’s success in life depends primarily on 
their merit: their talents, abilities, and effort.  Within this belief is the idea that all 
individuals can be successful if they apply themselves.  We attribute the “bootstraps” 
idea to this concept – whereby individuals can rise up to greatness through the 
application of their common sense and a strong work ethic.  However, under critical 
examination, we have come to understand that not all individuals can achieve solely 
on their merit.  Critical perspectives also illuminate the inherent bias that a privileged 
construction of ability and talent create.  The myth of meritocracy continues to 
flourish in spite of systemic oppressions, prejudice, and discrimination that limit 
opportunities for the lower classes and those who are visible minorities. 

 
Metacognition The process of thinking about thinking.  Flavell (1977) describes it as 
follows: "Metacognition refers to one's knowledge concerning one's own cognitive 
processes or anything related to them” (p. 232).  Metacognition involves the active 
monitoring and regulation of cognitive processes.  Metacognitive processes are 
central to planning, problem-solving, evaluation and many aspects of language 
learning. 

 
Métis The term “Métis” refers to those Aboriginal residents of Canada who have 
gained membership in a Métis community and have received the right to be legally 
defined by their collective group. 

 
Multidisciplinary approach Content from a variety of subject areas is included to 
enhance relevance.  For example, if the theme “low-budget cooking” is used by a 
particular group of learners in a Communications class, the instructor who uses a 
multidisciplinary approach will ensure crossover from other subject areas.  In this 
case, the Communications instructor will include lessons that involve concepts 
traditionally reserved for math, science, or life skills courses.  This may include 
banking knowledge, estimating and calculating costs of meals, understanding 
bacteria growth and connecting nutrition with success.  Taking a multidisciplinary 
approach represents a way for instructors to focus on and to respond to the holistic 
dynamics adult learners bring to school. 

 
Mystified concepts Those ideas, notions, assumptions, and/or categories of 
information that have been normalized by dominant society12.  These are concepts 
that have become so deeply familiar that they are rarely questioned, and their 
meanings reflect and perpetuate old exclusivities that masquerade as universalism.  
Partial knowledge exists when a tradition of thinking is continually shaped and 
expressed by confusing partial truths.  

 
                                            
12 Educational systems are key instruments in the dissemination of mystifications.  For example, 
unemployment is “mystified” as personal failure rather than a failure of the economy and globalization.  
Mystified concepts skew truth by imposing dominant values. 
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Performance-Based Assessment is used to evaluate a learner’s ability to use 
knowledge or skills gained in a realistic or authentic situation to complete tasks.  
Generally, performance tasks involve written or spoken responses or participation in 
group or individual activities (Kruidenir, 2002, p. 91). 
 
Praxis It is what we do in addition to what we think.  Characteristics of praxis include 
self-determination (as opposed to coercion), creativity (as opposed to homogeneity), 
and rationality (as opposed to reaction and chance).  Praxis is made of a continuous 
cycle of action-reflection-action that is central to emancipatory education (Freire, 
1970).  Action stands in direct contrast to theory (Johnson, 1995).  Praxis is informed 
action.  
 
Racism People’s prejudicial attitudes as well as discriminatory practices towards 
individuals of a certain ethnic/racial background.  Racism is a system of domination 
and subordination designed to maintain inequality. 
 
“Racism is not something which simply affects its victims in various adverse ways: It 
also benefits all those against whom it is not directed, by affording certain privileges” 
(Shadd, 1991, p. 34).  This idea of racism moves away from a definition that only 
focuses on deliberate hateful acts (lynching or racially motivated violence) to an 
acceptance of the way in which racism operates more commonly (systemic racism 
that replicates inequality).  For example, schooling privileges particular ideas of 
success (monetary reward and individually gained status).  These same ideas are 
examples of racism when they structurally deny other definitions of success (strong 
networks and sharing of power), thus unwittingly denying full opportunity for some 
based on race. 

 
Standardized Assessment Administration and scoring procedures are standardized 
for all examinees.  Tests are scored in the same way, using detailed examination 
guides and trained examiners.  An individual’s score is often compared to the scores 
of a representative group of those taking the test (a norm group).  Results may be 
expressed as grade equivalencies, percentile ranks, or stanines.  
 
Traditional teaching practices These refer to the technical nature of transmission 
curriculum delivery.  These include programmed learning by structured teaching 
approaches.  13

 
Transformation One of the three orientations of curriculum – transformation focuses 
on personal and social change where learning takes on a more critical, multi-
dimensional view of society.  14

 
Transaction One of the three orientations of curriculum – transaction reflects the 
practical aspects of teaching.15  A transaction orientation of curriculum is achieved 

                                            
13 See “Appendix C: Curriculum Philosophy” in Basic Education Redesign Phase 1: Planning and 
Foundations (March 2002) (Saskatchewan Learning, 2002, p. 29). 
14 Miller & Seller (1990) identify assumptions of transformation that include realization of positive inner 
potential, self-directed learning abilities, need for a value system, importance of developing a positive 
self-concept, interrelated cognitive and affective developmental levels, teachers as facilitators, validity 
of learner concerns and the importance of self-assessment.  Central to all these is the focus on social 
change that results as learners become critically conscious of their positioning.   
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when the power is shifted to the learner, and the instructor assumes the role of 
facilitator.   
 
Voice A people’s authentic self-expression that is shaped by cultural, gender, racial 
and class/status identities.  
 
Worldviews Those general understandings about the universe and our philosophic 
relationship to it – some broad assumptions about the meaning of life, the way things 
work and what is important.  A worldview is often associated with a group or society, 
recognizing that there are variations between individuals within the group. 
 
 
 
 
 
 

                                                                                                                                        
15 Miller & Seller (1990) describe a transaction philosophy as one where learners make connections 
between their own prior knowledge to that of new instruction being presented.  Intellectual growth is 
encouraged through problem solving activities and group-work collaboration.  
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Chapter Three:  
The Interaction Between Design and Planning 

 
The Vision and the Challenge 
 
A curriculum design gives instructors and others a picture of the curriculum to be 
implemented, much as an architect gives clients a drawing of the house to be built.  
Just as the architectural design guides the development of a new house for the 
homeowner, this curriculum design guides the planning and development of Adult 
Basic Education courses.  This chapter presents the key elements that form the 
design that guides instructional planning and curriculum application.  The key 
elements of this curriculum include Generic Skills, a learning outcomes approach, 
contextually-based instruction for adults, and an authentic assessment rationale.   
 
The vision for this curriculum is one that: 
• is sensitive to the realities of adult learners’ lives; 

• is informed by current understandings of inclusive and anti-oppressive education; 

• acknowledges the essential role that instructors and other staff have in creating a 
positive learning environment; and, 

• engages others in the discourse of transformation. 
 
The vision also greatly impacts participants in our programs for it strives to empower 
adult learners, prepare them for a changing and demanding future, and encourage 
them to realize they have much to contribute to our communities.  
 
With these high expectations come realistic challenges.  Informed by critical and 
social theory, education has evolved a great deal in the last two decades.  In keeping 
up with this change, professional development is of the utmost importance.  As the 
Aboriginal numbers continue to grow in Adult Basic Education, current cross-cultural 
training becomes even more imperative.  With shrinking budgets and a call for 
authentic materials that reflect our community of learners, having adequate planning 
time is vital to maximize the success of the implementation of this curriculum.  These 
challenges only represent the obvious. 
 
We know challenge and resistance are the natural partners that travel with change.  
If we can acknowledge this, perhaps we can better accept and recognize them when 
they arrive.  
 
The key elements of this curriculum’s design follow.   
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Generic Skills 
 
Generic Skills are skills that: 

a) can be developed and applied across a variety of subject areas and contexts; 
and, 

b) take longer to acquire than subject-specific skills. 
 
Generic Skills are best viewed as transferable general life skills or skills that 
contribute to independence.  They may be transferred into contexts different from the 
ones in which they were first learned.  The intent is that learners acquire the skill and 
then transfer and further develop it when attending further training and education, 
when in the workforce, or when participating in other lifelong-learning activities.  
Generic Skills are essential to personal, social, and employment success. 
 
Three primary references 16 for the development of the Generic Skills were as 
follows: 

1. Common Essential Learnings (C.E.Ls) incorporated in Saskatchewan 
Learning’s K-12 curriculum guides. 

2. The Employability Skills 2000+ developed by the Conference Board of 
Canada. 

3. Equipped for the Future Content Standards for Adult Literacy and Lifelong 
Learning, an initiative of the National Institute for Literacy in partnership with 
the Division of Adult Education and Literacy, U.S. Department of Education. 

 
The broad categories that make up the Generic Skills include: 
• Lifelong Learning 
• Communications 
• Numeracy 
• Technological Literacy17 
• Creative and Critical Thinking 
• Valuing Diversity 
• Interpersonal Teamwork 

 
Generic Skills are fundamental to each curriculum area in Adult Basic Education.  
Interconnection between Generic Skills, learning outcomes, and content skills will be 
further discussed in PART THREE. 

                                            
16 For further information on these documents, refer to the References section at the end of PART 
TWO.  
17 For more information with respect to guidelines for Level 3 computer skills, refer to APPENDIX A: 
Technological Literacy – Computer Skills and Knowledge Checklist.  
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Generic Skills  
Lifelong Learning  

(LL) 
Communications 

(C) 
Numeracy 

(N) 
Reflect upon and 
interpret your own 
learning style; 
recognize areas of 
strength and areas for 
further development 

Reflect on and interpret 
your own thoughts and 
feelings and express 
these to others 

Reflect upon and 
interpret the ways 
in which numbers 
are used in your 
daily life 

Work independently Read with understanding 
and interpret information 
in various formats  
 

Analyse and 
interpret 
numerical data 

Establish learning 
goals, monitor 
progress, and adjust 
strategies as 
necessary 
 

Present information in a 
variety of ways 

Present 
information in a 
variety of forms 

Identify a variety of 
learning strategies 
appropriate to the task 
and the context (work, 
home, and school) 
 

Speak so others can 
understand 

Observe and 
record data 
accurately using 
appropriate 
methods, tools, 
and technologies 

Plan and manage time, 
money and other 
resources to achieve 
learning goals 
 

Listen actively Use numerical 
data to argue and 
present a point 

Plan and carry out 
multiple tasks; take 
responsibility for 
assuring work quality 
and results 

Continue to develop 
personal communication 
skills 
 

Apply numerical 
skills in a variety 
of contexts and 
for a variety of 
purposes 

Advocate for self Apply communication 
skills in a variety of 
contexts and for a 
variety of purposes 
 

 

 

 
 

Reflect and 
Interpret 

 
 

 
Imagine 

 
 

 
 

Create 
 

 

 
 

Manage 
 

 

 
 

 Social  
Action 
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Technological 
Literacy (TL) 

Creative & Critical 
Thinking (CCT) 

Valuing Diversity 
(VaD) 

Interpersonal/ 
Team Work (IT) 

Reflect upon and 
interpret the ways 
in which 
technology is used 
in your community 

Reflect upon, 
recognize, and 
express how you 
see yourself in 
relation to change 

Reflect and 
interpret your own 
roles and identity 

Reflect upon and 
interpret self in 
relation to family, 
the workplace and 
the community 

Use computers and 
other tools to 
locate, process, 
and manage 
information 
 

Assess situations 
and identify 
problems 
 

Identify the 
connections 
between beliefs, 
culture, and 
change over time 

Accept and provide 
feedback in a 
constructive and 
considerate fashion

Use technology for 
research, 
communication, 
and creative 
purposes 

Access and use 
information from 
diverse sources 
and perspectives  

Identify and respect 
the similarities and 
differences across 
cultures 

Manage and 
resolve conflicts 

Demonstrate what 
you understand 
about technological 
literacy 

Analyse 
information for 
accuracy, bias, and 
usefulness  

Identify and respect 
diversity  

Participate in group 
processes and 
decision making; 
adapt to changing 
requirements and 
information 

 Generate options 
and solutions 

Demonstrate that 
you have learned 
from others’ 
experiences and 
ideas 

Listen to and ask 
questions of others 
to understand and 
appreciate their 
points of view   

 Form opinions and 
make decisions 
based on critical 
reflection 

Recognize and 
articulate points of 
view different than 
your own 

Be socially 
responsible and 
contribute to your 
community 

 Put decisions and 
plans into action 

Recognize, discuss 
and problem solve 
around issues of 
racism, prejudice, 
and stereotyping 
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Learning Outcomes Approach 
 
This approach to planning instruction focuses on what the learner will do by the end 
of a lesson, a unit, or a course.  This is different from the more traditional approach 
where instruction is determined primarily in terms of what content is taught. 
 
Key principles of the learning outcomes approach to curriculum development include 
the following: 
• Curriculum design that determines course content, instructional delivery, and 

assessment techniques by identifying the knowledge, skills, attitudes, and values 
needed by both learner and society. 

• Learning outcomes generally include Generic Skills and are broken down to 
clearly express the specific skills and integrated abilities of a successful learner. 

• Learning outcomes should clearly explain how learners will transfer their learning 
outside of the classroom setting.  

• Learning outcomes are achieved through specific subject-area content skills that 
can be assessed in a relevant context(s): school, home, work, or community.  

• Authentic assessment of learning outcomes and subject-area content skills 
allows learners to self-assess, integrate, and transfer their learning.  

 
This approach allows for flexibility because learning outcomes can be achieved 
using a variety of processes and resources making instruction culturally relevant, 
characteristically holistic, and personally meaningful to learners.  One way to 
implement a learning outcomes approach is through contextually based instruction.  
 
Contextually-Based Instruction for Adults 
 
Current understandings of adult education principles, transactional and 
transformative orientations, and Aboriginal perspectives support a contextually 
based approach to instruction and learning.  Writings in these areas show the need 
for learning to be meaningful in order to be transferable.  Studies on the 
recruitment and retention of adult learners also highlight the need for relevance in 
programming.  Imel (1998) states that in contextualized learning the “instructions – 
and the instructional materials – draw on the actual experiences, developmental 
stages, and problems of the learners” (p. 3).  Wherever possible, academic skills are 
developed through and applied to a variety of life contexts.  
 
Dirkx and Prenger (1997) refer to this approach as “theme-based.”  A theme-based 
approach is of significant advantage for instructors who are responsible for delivering 
all subjects in a Level 3 program.  Generic Skills and content-specific objectives from 
several subjects can be developed through one theme.  
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Through a holistic lens, and using an integrated theme-based approach, instructors 
will consider the following areas: 
• Instructors consider content skills, resource materials, instructional methods, and 

assessment tools together with the life contexts and goals of their adult learners.  

• By considering learners’ experiences, Generic Skills, learning outcomes and 
content skills can be developed through a theme that is personally and culturally 
relevant to learners.  

• Ideally, learners collectively brainstorm (or instructor facilitates a group 
discussion) to capture and articulate an issue or concern that can be designed 
into a theme to be studied.  The selected theme is then used for organizing the 
interdisciplinary content and the curriculum specifics.  Learners are then involved 
in a number of tasks related to developing the theme.  They are asked to identify 
what they want to learn about the theme, to bring information or resources related 
to the theme and to conduct research to find answers to their questions. 

• In a multi-level or individualized setting, learners in the whole group or in smaller 
sub-groups can work together to identify themes.  However, the instructor will 
vary the specific content skills (and corresponding activities and assignments) 
developed through the theme.  S/he will also vary the resource materials and 
assessment criteria and standards according to learners’ levels.  

• In a continuous intake setting, instructors may need to identify theme topics to 
develop.  

 
Different approaches will be used to implement contextually based instruction for 
adults because of the variety of program delivery structures in the province.  
Regardless of the approach used to identify relevant themes and contexts, academic 
skills are taught via resource materials that reflect the personal, work and/or 
community contexts of learners.  The skills that learners develop in school are 
connected to the broader contexts of their lives.  
 
Authentic Assessment Rationale 
 
Varieties of measures (formal and informal) are used to place adults in the 
appropriate Adult Basic Education level.  Along with information gathered directly 
from the learner, some combination of standardized, criterion-referenced, or 
performance-based18 assessments are often used.  The results of this initial 
assessment provide information in areas such as: 
• learners’ needs, 

• goals and career plans, 

• learning styles, and, 

• academic strengths and weaknesses. 
 

                                            
18 See Glossary in Part 1 of this document for definitions of assessment terms. 
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This information helps to guide the instructor in the development of training plans 
and in the selection of instructional methods and materials. 
 
Assessment practices in Level 3 programs are consistent with the foundations and 
vision of Adult Basic Education.  Kasworm and Marienau (1997, as cited in 
Kruidenier, 2002, p. 97) identify five “best practices” relating to assessment and adult 
education principles: 
 

• Assessment recognizes that adults come to literacy instruction19 with a 
wide variety of experiences and an extensive knowledge base and that 
what they learn will be applied to specific situations. 

• In addition to the need to improve their literacy skills, adults also have 
affective needs and should be involved in the assessment process 
through, for example, self-assessment and the sharing of assessment 
results. 

• Giving adults feedback promotes learning. 

• Assessment should take into account, and use, adults’ involvement in 
work, family, and community. 

• Adults’ prior experienced-based learning gives them the knowledge to 
participate in the design of assessment programs and to be actively 
involved in their own assessment (through the use of procedures such as 
portfolio assessment). 

 
Since the learning outcomes approach in Level 3 provides learners the opportunity to 
develop skills that apply to the real world, assessment also needs to reflect the 
authentic nature of that learning.  Assessment is an ongoing process and potentially 
any activity can provide an assessment opportunity.  Authentic assessment is 
sometimes referred to as performance-based assessment – assessments “used to 
evaluate how well students complete tasks that require the application of knowledge 
or skills in a realistic, or authentic, situation” (Kruidenier, 2002, p. 93).  
 
The intent of authentic assessment is to look at a learner’s work as a whole and to 
conduct assessments under conditions similar to conditions found outside the 
classroom.  For example, in the workforce, adults often work in teams.  The 
mechanic or the statistician has access to an array of reference materials in order to 
perform his/her tasks.  Security personnel have limited time to write a report at the 
end of a shift as do parents when writing a note to their child’s teacher. 
 

                                            
19 This research is American in origin.  In this context, “literacy instruction” refers to programs at one 
of six levels: the first four levels relate to literacy development to the beginning of secondary 
education and the last two levels cover adult secondary education.  These six levels are similar to the 
four levels in Saskatchewan’s Adult Basic Education framework for credit programs.  In the United 
States, performance standards are available for numeracy, functional and workplace skills, family 
literacy and English as a Second Language as well as literacy (e.g., reading, writing, and speaking). 
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Most often authentic assessments are used to measure more global skills such as 
metacognition or reading comprehension, rather than specific components 
(Kruidenier, 2002, p. 113).  The focus is on the ability: 
• to use analytical skills, 

• to integrate what is learned, 

• to think critically and creatively, 

• to work collaboratively, and, 

• to develop written and oral expression skills.  
 
Authentic assessment values the learning process as much as the finished project.  
 
In general, assessment in Level 3 courses includes pre-tests to determine prior 
knowledge and skills.  Then, instruction is provided based on assessment results.  
Learners are involved in assessment activities throughout the program in order to 
adjust instruction and to determine learners’ progress in their attainment of 
knowledge (factual and procedural), cognitive strategies, and metacognitive 
processes.  
 
Knowledge is important because it is the foundation of deep understanding and 
complex problem-solving (Tombari & Borich, 1999, p. 75).  When assessing 
knowledge, the instructor focuses on the facts, concepts, rules, and generalizations 
needed to make sense of a specific topic or task.  S/he will also assess whether the 
learner knows how to perform a task or a function (e.g., how to divide fractions, how 
to use the writing process, or how to access computer files).  Knowing how to 
organize and use information separate “the skilled performer from the unskilled” 
(Tombari & Borich, 1999, p. 69).  It is, for example, difficult to predict which team will 
win a soccer game if you have no knowledge of soccer.  It is also difficult to make 
accurate predictions if you have misconceptions or “faulty knowledge.”  These 
misconceptions (e.g., good readers always read every word or gravity causes 
heavier objects to fall faster than lighter objects) may initially be firmly held and 
adhered to by the learner even when presented with new information.  
 
Tombari and Borich (1999) describe cognitive strategies as “general methods of 
thinking that improve learning across a variety of subject areas” (p. 10).  These 
strategies are sometimes referred to as problem-solving strategies and are related to 
the higher order thinking skills in Bloom’s Taxonomy or to Quellmalz’s non-
hierarchical taxonomy of cognitive operations20.  Strategies range from scanning a 
chapter for sub-headings or for bold or italicized words, to pausing to summarize key 
points to ensure comprehension or to ask yourself if you are clear about what the 

                                            
20 Quellmalz (as cited in Tomari & Borich, 1999, p. 126) lists four fundamental cognitive strategies – 
analysis (perceiving the whole task or problem, identifying the distinctive elements and the 
relationship between elements), comparison (identifying similarities and differences in the elements), 
inference and interpretation (gathering information and evidence), and evaluation (taking a position or 
arriving at a conclusion) – that are used in all problem-solving, regardless of the content area.  These 
processes, however, are carried out in specific contexts such as history, biology, or writing. 
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task is.  Assessment of cognitive strategies occurs after demonstrations, 
explanations, modelling, and guided practice. 
 
Metacognitive processes involve the learner becoming aware of the strategies that 
work best for him/her and recognizing when to use a strategy.  Learning how to learn 
is an essential component in developing independent or lifelong learning. 
  
Current educational practice acknowledges that tests, as the sole means of 
assessment, have limitations.  Rather, a variety of assessment strategies and 
techniques is preferred.  Portfolios (including items such as writing samples and 
documentation of specific practices), rubrics, projects (often used to assess learning 
outcomes from several subjects), oral retellings, and demonstrations are frequently 
used techniques.  Authentic assessment tasks “add to the tools that can be used 
rather than supplant all others” (Kruidenier, 2002, p. 137).  
 
Assessment techniques, as they relate to specific curriculum guides, are discussed 
in PART FIVE of this document. 
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Reflective Questions 
 
 

 

 
 
• Be aware of your own cultural values and biases.  Once we are aware of our own, we can 

better accept others who are different.  As demographics shift, valuing biculturalism is 
essential to understand our own limits and expertise.  

• Be aware of how oppression, racism, discrimination and stereotyping affect all of us. 
Acknowledging how some have directly or indirectly benefited from individual, institutional 
and cultural racism allows for understanding the social impact on others. 

What cross-cultural 
competencies do I need 
to deliver this 
curriculum effectively? 

• Be aware of communication styles and understand that our styles may clash.  As a result, 
we may devalue approaches that work with certain groups, for example, the time that is 
required to do a sharing/talking circle.  

• Be aware that cross-cultural competence means a constant effort to seek out educational, 
consultative and training opportunities to improve understanding and effectiveness in 
working with culturally different populations.  This also involves recognizing the limits of our 
competence and knowing when to seek advice from other more qualified individuals.  

• Be aware and sensitive of the life experiences, cultural heritage and historical background 
of culturally different groups.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Terminology that includes inclusive and anti-oppressive education is closely linked with anti-racist 
education and critical pedagogy.  Literature in these areas present inclusive ways for educators to 
view core disciplines and overall programming. Kumashiro (2000) describes three focus 
approaches.  Each has strengths but also weaknesses when used alone; therefore, it is 
suggested that all three of the following approaches be understood, implemented and balanced: 

What does current research about 
inclusive and anti-oppressive 
education offer us? 

• Education for the “other”: improves experiences, treatment and success for those learners 
who are designated as “other” than the norm.  Oppression is not only understood to happen 
because of the actions (harassment, isolation, alienation, violence, exclusion, etc), but it also 
occurs because of inaction (inappropriate instruction, attention, materials; inadequate cross-
cultural training; or insensitivity).  

• Education about the “other”: teaches about marginalized groups (staff awareness sessions 
or culture day awareness) to a predominant non-marginalized instructional population.  

• Education that is critical of privileging and “othering”: involves critical examination and 
encourages transformation by openly discussing “norms”.  Oppression and marginalization 
are recognized as being produced and reproduced through existing social structures and 
competing ideologies, e.g. meritocracy.  Power relations are exposed, emotions are released 
as difficult questions are posed:  Whose knowledge is of most worth?  What are my unearned 
advantages?  What tools of oppression have been normalized -  do I use these?   
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Chapter Four: Becoming Mathematically  
Literate and Numerate 

 
Goal of Adult 10 Mathematics 
 
By building on prior knowledge and life experiences, the learner will develop basic math 
skills and apply them in contexts of work, life, or further training to think critically, solve 
problems, make decisions, and communicate from a mathematical perspective.   
 
Beyond Content  
 
There is agreement that to be mathematically literate or numerate is more than being 
mathematically competent (Gal, 2000; Kerka, 1995; National Council of Teachers of 
Mathematics, 2000).  This means that to be literate in mathematics, a person reads, 
writes, speaks, computes, reasons, interprets, justifies, applies, and synthesizes 
mathematics in diverse contexts.  Numeracy, therefore, is more than working with 
quantities and completing mathematical calculations – involves the applications, 
purposes, and transferable processes of mathematics.   
 
Learning mathematics goes beyond knowing content, and becoming mathematically 
literate entails identifying and understanding the contexts in which math is used.  In 
more formal education, learners frame content into conceptual understandings or the 
“big ideas” of mathematics such as value, symbolism, notation, language, patterns, 
spatial relations, and mathematical reasoning.  This curriculum will help learners gain an 
understanding of why, where, and how to do mathematics.  They will begin to 
understand that mathematical understandings are transferable to a variety of contexts if 
they have a conceptual understanding of the processes of mathematics.  (These will be 
expanded in Part Four: Chapter 6 – Curriculum Applications) 
 
There is evidence that a person can use mathematical concepts in everyday life without 
having performed drill and practice in a particular content area.  Mathematics is used in 
daily tasks and traditions in all cultures, such as building a tipi, creating artwork, sewing 
clothing, and inventing number systems in a base other than base 10.  The study of how 
mathematics is used, ethnomathematics, is an emerging field researching how different 
cultures use mathematical processes and reasoning.   
 
For example, a learner who knows conceptually that addition is the collection of like 
“things”, whether they are apples, fractions, units of measure, algebraic terms, money, 
or units of time, will not be spending time on memorizing the “rules” for adding fractions.  
To understand what addition means in relation to values and patterns enables the 
learner to apply that conceptual understanding repeatedly to fractions and different 
kinds of terms in math (integers and rationals in decimal or fraction form, as well as 
algebraic expressions), or in various real world applications: adding money, making 
change, or filling out time sheets.  Patterns for addition of any kind of number or term 
can be developed from what is intuitive to the learner, instead of being presented by the 
instructor as another seemingly-new method or process to memorize.   
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Taking this constructivist approach to teaching mathematics creates an environment 
which is empowering for learners, as new knowledge is constructed around what they 
already know and understand.  Ultimately, learners will become engaged in their 
learning and construct understandings of, and build confidence in, mathematics and its 
applications.  Mathematically literate and numerate learners can “see how the ideas 
build on, or connect with, other ideas, thus enabling them to develop new 
understandings and skills” (National Council of Teachers of Mathematics, 2000, p. 14). 
 
Mathematical understanding can be divided into three tiers: content (skills), context 
(applications), and concepts (knowledge).  Mathematical literacy and numeracy 
encompasses all three levels by building a depth of understanding as well as breadth of 
transferable skills and thinking processes.  People who are mathematically literate and 
numerate have skills they can apply to a variety of contexts because they function well 
at the conceptual level. 
 

Content The learners know what to 
do in mathematics  Skills 

Contexts 
The learners know where to 
use mathematics and how it 

fits in their own life 
experiences  

Applications  

Concepts 

The learners know why 
they use mathematics and 
how it fits into all aspects of 
their lives, including work 

and further training. 

Knowledge  

 
The shift in teaching, then is to ensure the content is taught in meaningful and relevant 
contexts for the understanding and reinforcement of mathematical concepts.  This 
acknowledges the mathematical understandings learners already have from their 
personal and cultural understandings and applications of mathematics.  The 
International Literacy Survey, the SCANS report (Secretary's Commission on Achieving 
Necessary Skills: United States Department of Labor), the Australian and United 
Kingdom’s Adult Education Standards, the National Council of Teachers of Mathematics 
and the Adult Numeracy Network all emphasize “the importance of embedding teaching 
math (and other skills) in meaningful contexts”  (Equipped for the Future, 2000, p. 18).  
 
By contributing their own contexts to the content, learners become active in their own 
learning processes.  It is the role of the instructor to facilitate that learning and recognize 
how learning outcomes and concept development fit into the context and experience the 
learner is bringing to the class.   
 
It follows, then, that learners will develop the valuable and transferable processes used 
in mathematics through contact with the specific content outlined in this section.  The 
objective is for learners to reach the conceptual level by utilizing the curriculum content, 
and relating it to the specific contexts that are relevant to their lives.   
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Process Strands and Content Strands 
 
Adult Basic Education Level Three (Adult 10) Mathematics consists of Process Strands 
and Content Strands.  The Process Strands outline the manner in which content is 
learned and how math is performed and understood.  The Content Strands outline the 
general and specific learning outcomes to be covered.  To help learners become 
mathematically literate and numerate, both the content of mathematics and the 
processes are used when learning the content are addressed.  
 

     Process Strands 
 
• Problem Solving/Decision Making  
• Communication  
• Relations/Pattern Recognition  
• Career/Consumerism  
• Metacognition/Reflective Thinking  
• Technology  
 

           Content Strands 
 
• Numbers and Number Sense 
• Algebra 
• Ratio/Rate/Proportion 
• Measurement 
• Geometry 
• Statistics and Probability 

Although the above Process Strands and Content Strands are lists of topics that appear 
to be separate and distinct, they are woven together intricately.  As the curriculum is 
taught, the interconnections between the Content Strands will be developed and 
recognized: the separation of topics is pragmatic, not prescriptive.  The process Strands 
should be emphasized within the Content Strands as an application of the Generic 
Skills.   
 
The processes are not exclusive to mathematics.  Like the Generic Skills, the processes 
are transferable skills:  
 

Process Strands Generic Skills 
 
Problem Solving/Decision Making                 Creative and Critical Thinking (CCT) 
 
Communication     Communications (C) 
 
Relations/Pattern Recognition   Numeracy (N)  
 
Career/Consumerism                Lifelong Learning (LL) 
 
Metacognition/Reflective Thinking   Creative and Critical Thinking (CCT) 
       Lifelong Learning (LL) 
 
Technology      Technological Literacy (TL) 
 
Note: The Generic Skill, Interpersonal Teamwork (IT) is not parallelled to a process strand.  It can be 
addressed in learning activities and explanations and integrated into Problem Solving/Decision Making.  
The Generic Skill, Valuing Diversity (VaD) is addressed through Ethnomathematics as an instructional 
approach (See Part Four: Curriculum Applications). 
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With a transactional curriculum orientation (see Part Two), it is the instructor’s role to 
guide learners in seeing these connections and building on their prior knowledge.  How 
learners and instructors make sense of the connections between the strands will dictate 
how the course will look but instructors can still make intentional connections between 
Content Strands and Process Strands/Generic Skills.  
   
In the following diagram, Content Strands are represented by horizontal bars that 
overlap other Content Strands and show connections and relevance between prior 
learning and knowledge from other strands.  The Process Strands run vertically through 
all content strands as mathematical representations of the Generic Skills.   
 
The Generic Skills/Process Strands represent the focus for the potential for personal 
and social change mandated by a transformative curriculum orientation.  Mathematics 
taught from the Content Strands should be presented holistically, showing the 
interconnections of mathematics in the world so learning can be transformed into action 
outside the classroom.  
 
 

        Numbers and Number Sense 

                               Measurement 

                                   Geometry 

                                     Statistics and Probability 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Content Strands 
Numbers and Number Sense 
Algebra 
Ratio/Rate/Proportion 
Measurement 
Geometry 
Statistics and Probability 

Process Strands 
Problem Solving/Decision Making (CCT) 
Communication (C) 
Relations/Pattern Recognition (N) 
Career/Consumerism (LL) 
Metacognition/Reflective Thinking (CCT) (LL) 
Technology (TL) 

 

                        Ratio/Rate/Proportion 

                 Algebra 

Content Strands 

G
eneric Skills/Process Strands 

G
eneric Skills/Process Strands Content Strands 
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Process Strands 
 
These six strands should be considered to be thinking and reasoning abilities that are 
transferable to and from life, work, and further training: adult learners may have already 
developed these abilities in their families, communities, workplaces, or relationships.  
Being numerate requires the learner to take mathematical processes, make meaning of 
them, and transfer them to diverse contexts.  The instructor facilitates the process of 
transferring these abilities to the discipline of mathematics. 
 

 

Further
 Training

 
 

Work 
 

 

 
   Life  

Problem Solving/Decision Making
Communication 
Relations/Pattern Recognition 
Career/Consumerism 
Metacognition/Reflective Thinking 
Technology 

Creative and Critical Thinking  
Communications 
Numeracy  
Lifelong Learning 
Creative and Critical Thinking 
Lifelong Learning 
Technological Literacy 

 
 
 
 
 
 
 
 
 
 
       
 
 
         PROCESS STRANDS                  GENERIC SKILLS    
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1. Problem-Solving/Decision-Making 
 
The processes of problem-solving and decision-making in mathematics, and the skills 
needed to understand these processes, have to reach beyond memorizing and applying 
mathematical facts and algorithms.  They must incorporate the application of 
mathematical concepts and procedures to solve a problem, complete a task, or make a 
decision (Equipped for the Future, p.13).  Mathematics skills are part of problem-solving 
and decision-making processes.  

Problem-solving is a process that includes seeking to understand a problem and 
figuring out what information and math skills are necessary to solve that problem.  It 
also involves deciding what degree of precision is required in the solution and the ability 
to determine if the results are reasonable.  

Problem-solving goes beyond a word problem in mathematics.  A problem exists when 
there is a difference between where a person is and where he wants to be, and does 
not know how to get there.  People face problems with varying levels of complexity in 
their daily lives, and their decision-making is influenced by their perspectives and 
personal experiences.  Several possible solutions can be reached – there is more than 
one right answer.  Traditionally, the teaching of mathematics in a classroom setting asks 
that a set of rules be memorized and then applied to a problem so it is solved in the 
“correct way”.  But numeracy involves different ways of solving problems, including even 
some methods based on intuition, tricks, or “home-grown” problem-solving methods 
(Kerka, 1995). 

2. Communication 

Mathematics is not only about numbers – it is a language and a way of thinking.  
Withnall (as cited in Kerka, 1995, p.1), states that numeracy is a socially-based activity 
that requires the ability to integrate mathematics and communication skills.  To be 
numerate means to be able to read, write, speak, do, and interpret mathematics in 
context.  Adult learners may have already experienced contextual numeracy, in:  
 
• describing the growth or health of a baby based on height and weight percentiles; 
• understanding gear ratios on an engine; 
• estimating the cost of re-shingling a house;  
• reading statistics and data in the media; and  
• explaining to a child why there is not enough money to buy the $65 video game. 
 
Everyday words as well as “math specific” words are used in mathematics.  Words such 
as gain, total, is, difference, discount, chance, and average part of common language.  
More mathematical words, such as bisector and decigram, can be stumbling blocks for 
those learners with lower literacy levels or those attempting to become numerate in a 
second language (Kerka, 1995).  This vocabulary needs to be taught, used, and 
reinforced in order to demystify the words and make them common.  Making the 
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unfamiliar familiar can help dispel learners’ perceived fear and feelings of inadequacy in 
a learning situation. 
 
Adult learners are also faced with a new visual vocabulary.  Not only do words 
represent mathematical meaning and function, but also symbols are used in place of 
words.  For example,  is read as “Two times the answer of x minus three all 
squared.”  Reading and writing mathematics for comprehension, and explaining the 
processes used, are also part of communicating mathematically.  It is important for 
learners to understand how they think and learn about mathematics so they can 
communicate their reasoning and justify it mathematically to others.  In any 
mathematical task, there is often more than one way to think about and process the 
answer.  To be able to explain the though process coherently empowers the learner. 

2)3(2 −x

 
In the Framework for Adult Numeracy (1996, pp. 29-30), it is noted that communication, 
a key concept in the understanding of mathematics,   
 
• is essential for understanding; 
• provides the foundation for learning in school and in life; 
• includes knowing when and being able to ask for help; 
• in math, as in other aspects of life, is the bridge to finding and exchanging ideas, to 

identifying problems, and to seeking and finding solutions to these problems; 
• is essential to working collaboratively at home, in school, at work and in the 

community; and  
• is the link that makes other mathematics skills effective. 
 
3. Relations/Pattern Recognition 

The ability to recognize patterns is important when people speak to friends engage in 
sports, or play the stock market.  Patterns are present in nature and in art.  Individuals 
package information in meaningful clumps, which is called chunking or acting in context.  
The patterns may be different for people because of the differences in their life 
experiences, learning styles, and previously-acquired knowledge.  

The processes of thinking and forming patterns in mathematics are often presented to 
learners as “rules”,  and often the fastest way is taught as “the way”.  This is a narrow 
approach and operates in the content level.  Learners must be allowed to discover 
patterns for themselves and have them make sense in their own framework, to be 
mathematicians, as pattern discovery and application are the foundation of 
mathematics.  

For example, learners often dislike factions because of the perception that there are too 
many so-called “rules” for performing mathematical operations with them.  A learner 
may remember that to add or subtract fractions a common denominator is needed, but 
does she know why?  Can the learner explain that in order to add or subtract values, the 
values must be equal?  What patterns can be identified and how are they used in a new 
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setting?  To be able to progress in mathematics, learners must know the why as well as 
the how.   

Mathematics is a spiral – knowledge is built on prior knowledge through pattern 
recognition and understanding relationships.  Meaningful learning comes from learners 
identifying and making sense of relationships and defining patterns on their own as 
opposed to the instructor dispensing information teaching algorithms.  

Learners need to be encouraged to move to a contextual and conceptual understanding 
of mathematics.  Mathematics is about being able to recognize patterns and find 
shortcuts.  This is done by seeing connections and relevance to things in the “real 
world”.  The instructor, then, is the “guide on the side” rather than the “sage on the 
stage”.  More meaningful learning does not necessarily mean easier learning, but it is 
more lasting. 

4. Career/Consumerism  
 
In every Content Strand links can be made to careers and consumerism, which will help 
answer the questions “Why do we need to learn this?” and “Where are we going to use 
this?”  As well, there are a number of math-related tasks that adults encounter 
regardless of the job they have or will hold outside the classroom, including paying for 
child care, selecting the best grocery purchases, understanding payroll deductions, 
filling out income tax forms, and reading work schedules. 
 
Connections between everyday “common sense” mathematics used at work and the 
more formalized academic mathematics need to be made clear to learners.  Often the 
mathematics used in a specific job is not recognized as the academic math learned in 
the classroom.  In the workplace, math is usually part of a task or problem-solving 
process.  
 
Adults encounter consumer-related applications for mathematics, including 
understanding the cost of a loan and interest charges on credit cards, or “bargain 
prices” at local stores – anything that involves spending or saving money.  This is where 
adults have developed their numeracy skills: the effects of attaining deeper 
understandings of math are greatest when making decisions about earning and 
spending money and in securing or maintaining a career.  
 
To help learners make the connections between “academic math” and the workplace, 
instructors must first determine what knowledge the learners already have and then 
guide learners through the process of identifying mathematics-related tasks in the 
workplace.  Instructors can ask learners what mathematics they have used or have 
been required to know in jobs they have had.  Learners could also explore the 
mathematical skills needed in jobs or careers they would like to pursue.   
 
It may not always be apparent, when exploring careers, what mathematical tasks are 
required for certain jobs or what mathematical skills and abilities learners will need to be 
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successful in those jobs.  For example, social work requires knowledge of research 
methods and statistics, collecting data, reading and interpreting graphs, and working 
with percentages.  Welding, carpentry, surveying, nursing, retail sales, inventory clerk, 
and cashier are other examples of jobs that require numeracy skills.  The Human 
Resources and Skills Development Canada website  includes examples of specific 
numeracy skill requirements for many jobs.  See the Annotated Bibliography for further 
information.  
 
5. Metacognition/Reflective Thinking 
 
Learners may develop a negative disposition towards mathematics, often very early in 
their academic lives.  The learner may feel that he is no good at math or “can’t get it”, 
when it could be that his learning styles or preferences have not been addressed in the 
instruction.  All people can think and reason, and all people possess knowledge, but not 
all people know how they think and reason and build knowledge.  Knowing how one 
thinks and why something makes sense is empowering.    
 
For learners with strengths in tactile or kinaesthetic learning styles, mathematics 
presented in the traditional way may not make sense.  Success may have been 
achieved through memorizing facts and procedures instead of gaining an understanding 
of mathematical concepts.  The latter creates an awareness of how best to form new 
knowledge and transform existing knowledge.   
 
To address this, instructors need to start where learners are and move them along a 
continuum of understanding.  Initially, instructors can illustrate one way to carry out the 
process and provide built-in structure.  Eventually the repertoire of strategies is 
expanded so learners are able to choose their preferred strategy in a given context. 
 
A formal assessment of a learner’s thought processes can be performed with surveys 
and questionnaires.  There are also informal methods which assess the learner’s way of 
thinking, including observation or asking questions.  Instructors can ask learners 
questions and teach learners to ask themselves questions that promote metacognition 
and reflective thinking.   
 
Questions for Instructors to Ask Learners   
 
• Which way makes more sense to you? 
• How did you get your answer? 
• Why did you choose that method? 
• What skills did you use in this question? 
• Is there a different way to do this? 
• What were you thinking between steps two and 

three? 
• What is the big picture? 
• How do you know?  Can you justify that step? 
• What further questions does this raise? 
• What facts are still needed?  (Where can you 

get them?) 

• Does your solution or answer make sense? 
• Could your strategy be used in other 

situations? 
• Is your idea moving you toward a solution? 
• Do you see any patterns? 
• Is your process mathematically correct? 
• Did you learn anything new? 
• Why did you choose the solution you did? 
• How do you feel now compared to the 

beginning of the assignment? 
• What made you think of that? 
• Can you explain your answer in words?   

49 



Part Three: Curriculum Content          Chapter 4: Becoming Mathematically Literate and Numerate 

Questions for Learners to Ask Themselves  
 
• What is the problem? 
• Do I have enough information? 
• Can I use any of my prior knowledge to help 

me? 
• What resources can I use?  
• What evidence do I have? 
• What changes could I make to help things go 

better next time? 
• What other applications might I make of this 

learning?  
• Does this situation resemble anything I have 

experienced before? 
• Do I understand the process I just carried out? 

• Where else could I use this type of thinking? 
• Can I separate this into several smaller 

questions? 
• Do I see how this fits into the big picture, or do I 

have gaps to fill in? 
• Can I ask a specific question when I need 

help? 
• Did I learn anything new? 
• What made the most sense to me and why? 
• Can I justify my decision in solving the 

problem? 
• Am I feeling differently about math? 

 
6. Technology 
 
To be technologically literate is not only desirable but is becoming a requirement in daily 
life and in the workplace.  To be technologically literate does not mean only that people 
can use computers, although this is important.  Cars, leisure activities, healthcare, 
careers, and personal banking all utilize technology.  What once took large amounts of 
time to calculate mathematically can be done in seconds with a hand-held calculator.   
 
Teaching technologies, which include computer software, and mathematical tools need 
to be integrated into the curriculum both as a process and as a lifelong learning skill.  
There is a continuing debate about asking learners to perform mental math 
computations when using the technology would often be faster.  A combination 
approach is usually recommended, so instructors can be sure learners understand the 
processes of mathematics before they use calculators.  For example, on the GED 
exam, there is a mathematical section where a calculator can be used and a section 
where it cannot.   
 
Computer software programs are alternatives to paper and pencil methods of organizing 
and graphing data, solving equations, or generating a table of values.  The use of 
computers in the classroom for a variety of mathematical purposes can help develop a 
technologically literate person. 
 
Content Strands 
 
There are six Content Strands in the Level Three Curriculum Guide: Numbers and 
Number Sense, Algebra, Ratio/Rate/Proportion, Measurement, Geometry, and Statistics 
and Probability.  Although it may appear the Content Strands are treated as distinct 
topics, they are woven together conceptually in content connections and process 
applications.  What looks like a list of compartmentalized topics will become a web of 
interwoven concepts through connections in the content itself, the six mathematical 
processes listed in the previous section, and the knowledge transfer from learners’ 
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formal and informal life, work, and educational experiences.  All of these help form the 
conceptual understandings of mathematics.   
 
It should be noted that although the Content Strands are listed in a certain order, it is 
only one suggestion or one way of presenting the material.  It is at the discretion of the 
instructor to facilitate learning so it is appropriate and relevant to the learners and 
instructor.  For example, the instructor may want to teach conversions in measurement 
as part of the Ratio/Rate/Proportion strand, showing an application of ratio and 
proportion.  Another way this concept can be presented is in the Algebra strand as an 
application of algebraic thinking.  Alternatively, algebra and/or ratio and proportion can 
be carried through as common threads through the Measurement strand.  How the 
knowledge is constructed will vary from learner to learner,  based on prior knowledge, 
life experiences, and intuitive ways of knowing.   
 
Mathematics is less ominous if taught conceptually, and a positive disposition towards 
learning is created because learners construct new knowledge from that which is 
already known.  Understandings and skills are developed in contexts relevant to the 
learners’ own experiences and then applied in new contexts. 
 
The intake and assessment process can help identify the mathematical knowledge, 
skills, and attitudes learners have upon entry to the program.  This process is extended 
into the classroom as instructors and learners clarify which skills and knowledge are 
“fragmented and patchy and may be accompanied by ‘buggy’ algorithms, 
misunderstandings and negative attitudes.  Instruction needs to fill the gaps in adults’ 
conceptual understandings and to address the limitations of their formal and informal 
knowledge” (Equipped for the Future, 2000, p.15). 
 
Instructors need to ensure that connections are being made among the content skills, 
learning outcomes, and larger mathematical concepts.  It may be helpful to refer to 
Chapter Six: Curriculum Applications, to help frame the content into conceptual 
understandings. 
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Summary of General Learning Outcomes by Strand 
 

Content Strands General Learning Outcomes 

 Learners will: 

Numbers  
and 

Number Sense 

1. Recognize characteristics, patterns, and properties of 
numerical values and operations of the Real Number 
System to apply to values in any context. 

2. Apply the meanings and relationships of operations in 
mathematics to compute and make reasonable estimations 
with Real Numbers in a variety of contexts.   

Algebra 

1. Transfer skills and knowledge from arithmetic to algebra to 
move from concrete to abstract reasoning. 

2. Use linear equations and inequalities to solve real world 
problems. 

3. Create, read, and analyze graphs to understand how 
performing mathematical operations on one variable affects 
another.   

Ratio/Rate/Proportion 

1. Apply ratios, rates, and proportions as a way to make 
comparisons. 

2. Develop and use several ways in which a proportion 
(including units) can be applied and solved, and apply 
proportionate reasoning in various contexts. 

Measurement 

1. State the purpose for measurement and know how to 
measure. 

2. Take measurements directly in one dimension and use the 
results to derive measurements in two dimensions and three 
dimensions. 

Geometry 

1. Identify properties and characteristics of geometric figures 
and shapes and apply them in the physical world. 

2. Use transformational geometry to understand spatial 
relationships of objects in the world.   

Statistics  
and  

Probability 

1. Collect, organize, and display data in a variety of forms to 
evaluate and make decisions. 

2. Read, analyze, and understand data in a variety of forms to 
evaluate and make decisions. 

3. Calculate basic probability to evaluate and make decisions. 
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1. Numbers and Number Sense  
 

Learners will: 
1. Recognize characteristics, patterns, and properties of numerical values and 

operations of the Real Number system to apply to values in any context. 
2. Apply the meanings and relationships of operations in mathematics, in a variety 

of contexts, to compute and make reasonable estimations with Real Numbers. 
 
Number sense describes a deep and fundamental understanding of, and proficiency 
with, counting, numbers, and arithmetic, as well as an understanding of number 
systems and their structures.  It refers to “the ability to decompose numbers naturally, 
use particular numbers like 100 or 1/2 as referents, use the relationships among 
arithmetic operations to solve problems, understand the base-ten number system, 
estimate, make sense of numbers, and recognize the relative and absolute magnitude 
of numbers” (NCTM, 2001, p. 32). 
 
The Numbers and Number Sense strand is of particular importance in assessing prior 
knowledge, building on that knowledge, and laying groundwork for a practical approach 
to the theory of mathematics.  Learners coming from Level Two Programs will be able to 
transfer numeracy skills and knowledge, while adults entering directly to Level Three 
may need to review Level Two skills and foundational concepts related to whole 
numbers, fractions, and decimals.  This strand is meant to build on learners’ knowledge 
of natural numbers, whole numbers, fractions, decimals, and integers.  This strand is 
the foundation for numeracy and the other content strands.  To have a sense of 
numbers means to understand their values, uses, and applications  
 
• in everyday life – managing income and budgets, interpreting weather information, 

calculating transportation and insurance costs, or reading prescriptions and food 
labels; 

• at work – filling out time sheets, understanding payroll deductions, calculating 
overtime or commission rates, and referring to labour standards regulations when 
calculating holiday pay; 

• in further academic training – establishing the foundations to continue to GED 
preparation, 30 level courses, or other training opportunities;  

• in further job-related training – focussing on a specific application of math, such as 
using fractions in construction trades; and  

• within the discipline of mathematics – constructing mathematical knowledge and 
conceptual understandings to use specific mathematics skills in a new context to 
deepen conceptual understanding, for example, using algebraic formulas in 
geometry or statistics.   

 
Connections and relevance drive adult learning.  The invisible mathematics that people 
do every day may not be recognized as such because they do not use algorithms and 
processes to solve problems.  The fundamental properties and understandings learned 
and developed in this strand should be reinforced or retaught as the other strands are 
covered, so there is cohesion in learning and in thinking.   
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Besides learners having a “rich conceptual and procedural knowledge, it is also 
important that they have some sense of the theoretical principles that provide logical 
coherence to number systems” (Fey, 1990, p. 82).  Numbers and Number Sense is 
more than computational work. 
 
This strand can be managed by looking at the basic operations, properties, and 
processes of mathematics in different number systems rather than looking at number 
systems in isolation, as shown in the following chart.  
  
 

Mathematical Concepts 
• Value 
• Symbolism/Notation/Language 
• Patterns 
• Representation 
• Logical Thinking 
• Spatial Relations 
• Mathematical Reasoning 

o Proportional Reasoning 
o Algebraic Thinking 

• Relations and Functions 
o Algebraic representation 
o Graphic representation 

 

Applied To 
 
 
 
 
 Number Systems in Real Numbers21

 (Concrete) 
 • Natural Numbers 

• Whole Numbers 
• Fractions 
• Decimals 
• Percentages 

 
 
 
 

• Integers 
• Rational Numbers (Positive and Negative Fractions as 

well as Decimals) 
• Irrational Numbers 

Algebra 
(Abstract) 

• Algebraic terms 
• Algebraic expressions 

                                            
21 Refer to Appendix C: Instructor Resources and Handouts  
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2. Algebra  
 

Learners will: 
1. Transfer skills and knowledge from arithmetic to algebra to move from concrete 

to abstract reasoning. 
2. Use linear equations and inequalities to solve real world problems. 
3. Create, read, and analyze graphs to understand how performing mathematical 

operations on one variable affects another.   
 
Algebraic thinking begins as a study of generalized arithmetic: the focus is on 
operations and processes rather than on numbers and computations.  When algebra is 
studied conceptually, the rules for manipulating letters and numbers in equations do not 
seem arbitrary but instead become a natural extension of what is known about 
computation.  The Numbers and Number Sense strand generally precedes the Algebra 
strand as it establishes the computational skills, patterns, and relationships in numbers 
that carry through Algebra.  This is illustrated in the chart on the previous page. 
 
People use algebraic reasoning without being conscious of doing so.  The instructor, 
whenever  possible, should help learners understand how they already use algebraic 
thinking strategies, such as in earning wages, utilizing technology, or understanding 
unwritten formulas.   
 
Algebra is a bridge from concrete to abstract reasoning, between arithmetic and other 
branches of mathematics.  It involves pattern analysis of relationships between one set 
of numbers and another, analysis of change, and symbolic representations.  What 
should be emphasized is how these types of mathematical relations and patterns are 
increasingly evident outside the classroom.  People often think they do not need to learn 
or use algebra because algebraic skills that are not understood or connected logically  
by the learner seem to be more facts and rules to memorize.  The emphasis needs to 
be placed on algebraic thinking. 
 
3. Ratio/Rate/Proportion 
 

Learners will: 
1. Apply ratios, rates, and proportions as a way to make comparisons. 
2. Develop and use several ways in which a proportion (including units) can be 

applied and solved, and apply proportionate reasoning in various contexts. 
 
Proportional reasoning is central to understanding other mathematical ideas and to 
making connections across many strands: Algebra, Measurement, Geometry, and 
Statistics and Probability.  It provides a wide range of real-world contexts where 
proportional concepts can be explored, developed, and applied.  Many contexts are 
related directly to the learner as consumer, such as the cost of fuel in cents/litre, 
calculating wages based on hours worked, or deciding on the better price of two similar 
items.  As well, musical time signatures (beats per bar), working with recipes, 
magnification, the scale of a graph, and probability all use ratios and proportions.   
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Percentages have been included in this strand because the conversion of rational 
numbers to decimals and percentages or vice versa is an application of proportionate 
reasoning.  This approach reinforces the idea that Process Strands are the connective 
tissue between concepts.  In this manner, per cent is not the concept being taught – 
proportional reasoning is the concept being reinforced by the application of per cent as 
proportional reasoning. 
 
Proportional reasoning is the acknowledgement and understanding that the relationship 
between two variables remain constant despite their change in values.  It is a way to 
make comparisons and make a quantitative judgement.  Proportional reasoning, then, 
can be used as a problem solving method.   
 
4. Measurement  
 

Learners will: 
1. State the purpose for measurement and know how to measure. 
2. Take measurements directly in one dimension and use them to derive 

measurements in two dimensions and three dimensions. 
 
Value is a fundamental concept of mathematics and numeracy.  This strand should 
incorporate critical thinking so learners understand the need for standardized systems 
of measurement to ensure consistent values.  As well, precision, accuracy, and error in 
measurement should be addressed.  How exact can we be, or do we need to be, when 
measuring?  Is estimation sufficient? 
 
Quantitative values are assigned to situations to help people make more sense of the 
situation and give them a basis for comparing two or more things.  There is a tendency 
for people to quantify attributes and objects through measurement, whether it is a formal 
or informal, or conscious or unconscious, process.  Throughout time, cultures have 
invented their own systems of measurement – using the cycles of the moon, knots in a 
string, the length of a hand or a foot, the observation of the night sky, or other clues in 
nature.  Care should be taken that these cultural understandings of measurement be 
acknowledged.  
 
Although this strand is part of the Level Three Mathematics curriculum, if an 
interdisciplinary approach is taken with measurement, then the applications of 
mathematics in science, music, art, or a particular trade can be highlighted. 
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5. Geometry 
 

Learners will: 
1. Identify properties and characteristics of geometric figures and shapes and apply 

them in the physical world. 
2. Use transformational geometry to understand spatial relationships of objects in 

the world. 
 
Geometry is the way people organize and represent the physical world.  It is often the 
real world, hands-on approach of geometry that engages learners in mathematics.  
Adults will have had experiences with spatial relations and geometry through activities 
such as cutting a cake, packing the trunk of the car, quilting, framing a house, cutting 
baseboards, or any of a number of activities performed every day. 
 
Geometry can make concrete abstract algebraic formulas of perimeter, area, and 
volume, and it provides a useful context for solving algebraic equations.  This strand, 
because it is visible and tangible, can provide the opportunity for success for those 
learners who have felt mathematics is abstract.  Hands-on, interactive investigations 
help adult learners develop an understanding of the three-dimensional world in which 
they live.  A learner can hold a cube of sugar or an ice cream cone in his hand.  The use 
of geometry sets provides a kinaesthetic way for the learner to perform geometric 
calculations and manipulations. 
 
6. Statistics and Probability 
 

Learners will: 
1. Collect, organize, and display data in a variety of forms to evaluate and make 

decisions. 
2. Read, analyze, and understand data in a variety of forms to evaluate and make 

decisions. 
3. Calculate basic probability to evaluate and make decisions. 

 
Statistics is the branch of mathematics concerned with the systematic collection of large 
numbers of observations, both numerical and non-numerical, and with ways of drawing 
useful conclusions from such data.  The process of collecting, organizing, and 
displaying data is used in a vast array of applications and tells a great deal about the 
world.  Examples include population increase and decrease, employment rates, the 
number of people returning to school, and the percentage of land used for crop 
production in Saskatchewan.  According to the Massachusetts ABE Curriculum 
Frameworks (2001)   
 

We learn about preferences, predilections and group characteristics when we 
read and interpret data.  We learn about the power of evidence as we develop 
skills to make statements and evaluate arguments based on data.  We learn 
about the power of the question and the framer of the question when we collect 
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and represent data.  We learn that sometimes true, sometimes false, pictures are 
created when we compress data into statistics.  (p.18). 
 

An understanding of basic probability will provide another way for learners to solve 
problems.  The analysis of the likelihood of an event occurring can be used to make 
decisions such as purchasing a lottery ticket, wearing a seat belt, installing traffic lights 
at an intersection, and introducing new medications to the market.  Probability can be 
taught as an application of ratio and proportion, and can also reinforce learning in the 
Numbers and Number Sense strand by reporting probability as a fraction, a decimal, or 
a percentage. 
 
The Essential Skills and Workplace Literacy Initiative, launched in 2003, include data 
analysis within the essential skill of numeracy.  “Reading charts and graphs, interpreting 
the data, and making decisions based on the information are key skills to being a 
successful worker and an informed citizen.  Being an informed citizen includes 
understanding statistics and probability as well” (The Adult Numeracy Practitioners 
Network, 1996, p.41). 
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Chapter Five: Learning Outcomes 
 

Using This Document 
 
     

Content Strand                 Ratios/Rates/Proportions      
 

1. Apply ratios, rates, and proportions as a way to   
      make comparisons.   Learning Outcome 

Integrating 
Process Strands 

 Content Skills Instructor Tips  
 The learner will 
 Recognize a per 

cent as a ratio 
comparing a unit 
to 100.  
 

Percentages are 
used in calculating 
probability, in 
taxation, in 
budgets, and in 
nutrition labelling. 
 
For healthy eating, 
the percentage of 
calories from fat 
should be 30% or 
lower. 
 

Career and 
Consumerism 
Purchasing anything 
requires an 
understanding of 
ratio, rate, and 
percentage.   
 

Content Skills 
 
 
 
 
 
 
 
 
 
 
                       Instructor Tips            Processes 
 
 
Learning Outcome: The learning outcome describes what is essential that learners 
know or be able to do after the course or program. 
 
Content Skills: This section outlines the specific skills that enable the learner to 
achieve the learning outcome. 
 
Instructor Tips: These include possible applications of the skill in the contexts of life, 
work, and further training.  There are suggestions for learning activities and teaching 
strategies that incorporate the Generic Skill of Interpersonal Teamwork (IT). 
 
Integrating Process Strands: This outlines some suggestions how the six Generic 
Skills, which are related to the process strands, can be applied and woven into the 
corresponding content skill (see page 43). 
 
Reflective Questions: These questions are for instructors to promote thinking about 
teaching practices as they relate to the learner, the curriculum, and mathematics.

The pitch of a roof is 
a per cent, and an 
automotive mechanic 
uses ratios for 
fuel:air combinations.
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 Numbers and Number Sense 
1. Recognize characteristics, patterns and properties of numerical values and 
     operations of the Real Number System to apply to values in any context. 

Content Skills Instructor Tips Integrating Process Strands 
 The learner will  

Represent the Real 
Number System as 
composed of several 
subsets of numbers. 
 

The Real Numbers could be 
represented by: 
• Constructing a physical 

model.  Actual boxes can 
be used to show how the 
number systems nest to 
form the Real Numbers. 

• Drawing a Venn 
diagram.22 

• Drawing a concept map or 
web. 

• Using set notation. 
 
This may be an opportunity to 
look at learning styles with the 
learners.   
 
The terminology can be 
intimidating: show how 
learners use or see these 
types of numbers in life.   

Communication 
There are many historical number 
systems, such as the Mayan, the 
Egyptian, and the Babylonian.  It 
should be pointed out that the 
number system used in Western 
mathematics is one of several. 
 
Investigate the meaning of certain 
values in particular cultures (e.g., 
4 colors are important in some 
Aboriginal cultures)  
 
Metacognition/Reflective 
Thinking 
The learners need to decide what 
model of representation makes 
sense to them. 

Classify numbers as 
natural, whole, integers, 
Rational or Irrational 
Numbers.  
 

 Relations/Pattern Recognition 
Instructors and learners can take 
the opportunity to see the patterns 
and developments of the numbers 
in each subset of the Real 
Numbers.  
 
Communication 
Reinforce understanding of the 
terminology – the language of 
mathematics.   
 Identify numbers as prime. The ability to write a number 

as a set of prime factors is 
helpful when reducing 
fractions, for example. 

                                            
22 Refer to Appendix C: Instructor Resources and Handouts 
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will  
Order numbers according 
to value by listing or 
placing numbers on a 
number line. 
 
 
 

Reinforce place value.  
Use examples of 1/3 and 
.3333  
 
This can be an assessment of 
the learner’s prior knowledge 
of fractions and decimals. 
 
Use a horizontal or vertical 
number line to show value.  
 

Technology 
Calculators can be used to 
convert fractions quickly to 
decimals through division.  Many 
calculators now have fraction keys 
as well. 
Learners should understand the 
limitations of using a calculator.  
For example, 0.33333333 is not 
equivalent to 1/3.   

Compare values of 
numbers using symbols.  
(≤,  ≥,  <, >, =,  ≠) 

Discuss the value of numbers 
in a particular context, such as 
integers in temperatures, 
percentages in tax or grades, 
fractions in cooking, decimals 
in wages and gas prices.  
 

Communication  
Mathematics is usually read from 
left to right.  Inequalities can be 
read left to right and right to left. 
 
Example.  3 < 5   
Three is less than five. 
Five is greater than three. 
 

Write very large and very 
small numbers using 
scientific notation. 

 Technology 
Some calculators have the ability 
to convert a number from standard 
form into scientific notation. 
 

Explore and recognize for 
which operations changing 
the order does not change 
the value of the answer. 
(Commutative Property of 
Addition and 
Multiplication) 

Ask learners to create and 
complete a series of one-step 
calculations, using whole 
numbers with the four basic 
operations.  Ask them to 
reverse the order of the 
questions to see if there are 
any patterns. 
 
Ask individuals to compare 
results with each other and 
see if the pattern is supported 
through several trials.   

Relations/Pattern Recognition 
By generating enough examples, 
it should be seen that changing 
the order of addition and 
multiplication does not change the 
value of the answer.  Changing 
the order of subtraction and 
division does affect the answer.  
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Numbers and Number Sense (continued)  
Content Skills Instructor Tips Integrating Process Strands 

The learner will    
 Ask learners to review a sales 

receipt or make a list of 
outstanding household bills.  
Ensure learners understand 
the order in which addition is 
performed does not affect the 
answer – the total will be the 
same.  
 
The value of 10 nickels is 
equal to the value of 5 dimes. 
 
10 x 5¢ = 5 x 10¢ 

Problem Solving/Decision 
Making 
Part of the problem-solving 
process is justifying the method 
used.  Learners can work in 
groups and collaborate to see if 
results are similar, leading them to 
develop the commutative property 
on their own rather than 
memorizing it. 
 
Communication 
Since addition and multiplication 
are commutative, writing down the 
question from words or performing 
mental mathematics in any order 
is mathematically correct.  This is 
not true for subtraction and 
division. ‘5 subtract 3’ and ‘3 from 
5’ are saying the same thing as 5 - 
3.  Just as 21 divided by 3 has the 
same mathematical meaning as 3 
divided into 21: it is 21÷3.  It is 
important to emphasize this 
concept.  
 
Technology 
Use calculators or spreadsheet 
software to check what happens 
to the value of numbers being 
added, subtracted, multiplied, or 
divided. 

Conclude from the 
commutative property that 
applying brackets in a 
different order to numbers 
being added or multiplied 
does not change the 
value. 
(Associative Property) 
 

Help learners make the 
transition from concrete to 
abstract thinking – from 
arithmetic to algebra. 

)()(
)53(25)32(

)()(
)53(25)32(

bcacab

cbacba

=
××=××
++=++
++=++

 

Communication  
Reading mathematics symbols for 
understanding is a skill.  A bracket 
or parentheses should be read as 
“the answer of” in 2(3+5) and as 
“all to the” in  (-2x)3 
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

 The learner will 
  Symbols are used to represent 

words.  These symbols can break 
language barriers.  
 
1 – numerical symbol   
one – English  
uno – Spanish  
un – French  
peyak – Cree  

Deduce the logic of the 
transitive property. 
If a = b and b = c then   
a = c. 
 
(Transitive Property of 
Equality) 
 

This property is the basis for 
substitution in algebra and the 
beginnings of deductive 
reasoning in justification and 
proof.  It can be introduced 
with examples from everyday 
life and then applied to 
mathematics.  Example: If 
employee A gets the same 
wage as employee B, and 
employee B gets the same 
wage as employee C, then the 
wages of employee A and C 
must be equal. 
 

Career/Consumerism 
If Sue is being paid $9.25 per 
hour as an administrative 
assistant, and Margaret is hired 
as an administrative assistant for 
the same company, it can be 
concluded that Margaret will be 
paid $9.25 per hour.   

Equate a value to itself.  
(Reflexive Property of 
Equality) 
 

Show that 2 = 2 and that  
-3 = -3.  Show that the same 
value can be written in a 
variety of equivalent ways:  

x
x==== −

−
2
2

3
311  

This begins to develop 
algebraic and logical thinking. 

Metacognition/Reflective 
Thinking 
The learners should understand 
that numbers and value can be 
written in different ways and 
require different ways of thinking. 

Write equal values in two 
ways.  (Symmetric 
Property of Equality) 

2 + 2 = 4 and 4 = 2 + 2 
These are both true 
statements.  Include other 
types of numbers and then 
move to the abstract concept 
of algebra. 

6
3

2
1

2
1

6
3 , −−−− ==  

If abba == ,  

Metacognition/Reflective 
Thinking 
Often learners get confused by 
the way the equation is written.  
Keep this in mind when solving 
equations in the Algebra strand.   
Example: x-4 = 10 is simpler than
10 = x-4 when solving for x. 
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

 The learner will  
Illustrate that adding zero 
does not change the 
value.  (The Zero Property 
of Addition) 

aa =+
−=−+

=+
=+

0
2)2(0

0
303

7
2

7
2

 

 

Show that multiplying any 
value by zero will result in 
0.  (The Zero Property of 
Multiplication) 00

0)5(0
0012

=
=−×

=×

a
 

 
Although this concept may be 
obvious to learners, it is 
important to reinforce it here 
as it is a concept carried 
throughout mathematics.   
This is an opportunity to build 
on knowledge the learner 
already possesses. 

Relations/Pattern Recognition 
Using inverse operations show 
why division by zero is not 
possible, since anything 
multiplied by zero will result in 
zero. 
Example:  
8 ÷ 2 = 4 since 4 x 2 = 8 
2 ÷ 8 = 0.25 since 0.25 x 8 = 2 
0 ÷ 5  = 0 since 0 x 5 = 0 
5 ÷ 0 = ∅ (empty set) since any 
value multiplied by zero would 
result in 0 not 5.  
 
Technology 
Use a spreadsheet or graphing 
calculator to show how to divide a 
number by values close to zero.  
This relates to calculus.   

Show that multiplying any 
value by one, or an 
equivalent of one, does 
not change the value.  
(Multiplicative Identity) 

To write equivalent fractions, 
multiply by a form of one.  
Start with concrete examples 
from whole numbers or 
integers: 3)1)(3( −=−  
 
Since 2

21 = , for example, use    
substitution and the transitive 
property to multiply the 
following:  3))(3( 2

2 −=−    
 
The value will not change.  It 
will look different.  32

6 −=−  
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Develop the distributive 
property. 
(Distributive Property) 

Some learners may apply the 
distributive property as a 
mental mathematics strategy 
to calculate multiplication of 
whole numbers.  Work 
backwards to show them the 
formal mathematics they may 
do informally.  
 
Example:  23 x 6 can be 
thought of as six 20’s plus six 
3’s:  
  6(20) +6(3) 
= 6(20 + 3) 
= 6(23)  
 
Example:  48 X 4 can be 
thought of as  
 4(50) – 4(2) 
= 4(50-2) 
= 4(48) 
 
Example:  

)4(3)(3)4(3
62)3(2

)2)(4()3(4)23(4
)4(2)3(2)43(2

−−−=−−
+=+

−−−=−−
+=+

bb
xx

 

 
Although in arithmetic the 
order of operations would be 
followed to compute the 
answer in brackets first, this 
may not be done in algebra, as 
the terms may not be “like”. 

Metacognition/Reflective 
Thinking 
With an understanding of 
mathematical thinking, both the 
instructor and learner can build 
upon invisible mathematics skills, 
thus increasing confidence and 
creating a positive disposition 
towards mathematics by 
empowering the learner. 
 

Apply the order of 
operations in computing 
an answer, writing a multi-
stepped question, and 
reading a given question.  
(Order of Operations) 

 

Skill testing questions from 
contests can be used to 
illustrate the order of 
operations. 

Communication  
If given a question such as 

32x−  reading it as ”the negative 
of two times x to the third (or x 
cubed)” has a different meaning 
and/or value than   read 
as “negative two times x all 
cubed” 

( 32x− )
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will  
  Metacognition/Reflective 

Thinking  
Note:  BEDMAS is not the order 
of operations, it is an acronym 
used as a mnemonic for the order 
of operations. 
 
Communication 
Note that brackets or 
parentheses can include the 
fraction line, radical symbol 
(exponent),   and a variety of 

brackets { } [ ] ( ),,  

including absolute value l l    
 
Technology 
Encourage learners to input multi-
stepped questions into a 
calculator to ensure there is an 
understanding of how the 
calculator handles order of 
operations.  Some calculators do 
not, and the learner needs to be 
aware of the limitations of the 
technology. 
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Numbers and Number Sense  
2. Apply the meanings and relationships of operations in mathematics, in a  
     variety of contexts, to compute and make reasonable estimations with Real  
     Numbers.   

Content Skills Instructor Tips Integrating Process Strands 
The learner will   
 
Add, subtract, multiply, and 
divide whole numbers, 
positive fractions, and 
decimals and percentages. 

Use this opportunity to review 
as these basic skills will be 
carried through all other 
strands.  Ensure that the 
review of “basic skills” does 
not become burdensome for 
learners or instructor.   

Problem Solving/Decision 
Making
Basic skills can be acquired and 
reinforced within the other strands 
or in problem-solving settings.  
Learners will be more motivated to 
learn the skills if there is a 
purpose for learning, such as in 
solving real-life problems.   

Demonstrate how the 
operations are related to 
each other. 
 

Given an addition question, 
convert it to a subtraction 
question (inverse operation). 
Example:  
3 + 5 = 8 
8 - 5 = 3  
8 - 3 = 5 
 
Inverse Operation Pairs 

 

 
• Addition and Subtraction 
• Multiplication and Division 
• Squaring and Square Root 
• Cubing and Cube Root 

Relations/Pattern Recognition 
Use arithmetic number sequences 
(2, 4, 6, 8…) to show multiples 
and use as a strategy for 
multiplying. 
 
Metacognition/Reflective 
Thinking 
The mental mathematics that 
learners do automatically comes 
from an understanding of the 
basic operations and how they 
relate to each other.  For example, 
give the learners a  question such 
as 21-9, and then ask them how 
they arrived at an answer.  The 
variety of responses will be 
interesting and instructors will gain 
insight into the learners’ thinking 
styles.   
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

Integers 
The learner will   
Compare and order values 
of integers in a variety of 
ways. 
 
 
 
 
 
 
 
 
 
 
 
Explain and illustrate the 
meaning of a negative 
number. 
 
 
 
 
 
 
Perform the four basic 
operations with integers in 
single and multi-step 
questions that include 
exponents. 
 
 
 
 
 
 
Know when and how to 
apply the order of 
operations. 
 
 
 
 
 
 

Use examples of bank 
accounts in overdraft, two  
under par versus three under 
par, or temperature to 
compare values.  Discuss 
being “over” or “under” when 
cashing out at the end of a 
shift.  (The concept of absolute 
value could be introduced here 
as an enrichment.) 
 
Use symbols of inequality and 
equality.  (<, >, ≤, ≥, =, ≠) 
 
Place integer values on a 
number line to show values 
below zero. 
Keep in mind that the number 
line could be vertical or 
horizontal.  An example of a 
vertical number line is a 
thermometer.  
 
The use of a number line or 
integer chips as calculators 
helps develop an 
understanding of what 
happens to the value when 
larger numbers are subtracted 
from smaller ones, or when 
subtracting negatives from 
positives.  
 
Move away from the “rules” 
and emphasize an 
understanding of the patterns. 

Learners will want to form a 
set pattern for adding and 
subtracting integers, much as 
they do for multiplication and 
division.  Remember that the 
result may be positive or 
negative depending on the 
magnitude of the numbers.   

Communication 
Learners need to know and 
understand mathematical words 
such as integers.  Integers are the 
set of numbers including positive 
and negative whole numbers and 
zero. 
The negative sign should be read 
as negative, not minus, as minus 
implies subtraction. 
 
 
 
 
 
 
 
 
 
 
 
 
Metacognition/Reflective 
Thinking 
A common understanding of 
adding whole numbers is when 
numbers are added, the answer 
gets larger, and when it is 
subtracted it gets smaller.  This 
changes with integers. 
5 - (-4) = 9   
Positive 9 is more positive than 5.  
9 > 5 
-3 – (-1) = -2 
Negative 2 is more positive than 
negative 3.  -2  > -3 
 
Refer to the commutative 
properties of multiplication and 
addition.  If a negative times a 
positive is negative, then a 
positive times a negative is 
negative: the order of 
multiplication does not change the 
value. 
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

Integers (continued)  
 The learner will  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recognize and 
understand patterns of 
integers and exponents. 
 
 
 
 
 
 
 
Be familiar with 
operational words and 
phrases23 and translate 
the English to a 
mathematical expression. 
 

Use objects of two colours to 
help learners multiply integers.  
Designate one colour 
“negative” and one colour 
“positive”.  Draw objects two at 
a time.  If the drawn objects 
are the same colour, then the 
result is “positive”, because a 
negative multiplied by  a 
negative is positive.  As well, 
two positives multiplied 
together is also positive.  If 
two different colours are 
drawn, then the answer is 
negative, as a negative times 
a positive is negative.  
 
 
Example:  (-2)2 ≠ -(2)2 

      (-2)3 = -(2)3 

 

Give learners questions in 
written form so they build skills 
in reading mathematics and 
deciding on which operation to 
use. 
 
 
Example:  -3 is increased by 5 
 
Example:  4 less than 2 (may 
be difficult for some learners 
as they may want to write  
4 – 2).  The Order of 
operations can be introduced 
or reinforced and connected to 
the concept that the order of 
subtraction matters.   

Help the learner gain an 
awareness of how they think 
about adding and subtracting 
integers.  Add one negative and 
one positive to add up to zero.  
Learners may prefer to think of 
combining integers and seeing 
what they have left over – 
negatives or positives. 
 
 
 
 
 
 
 
 
 
 
 
Relations/Pattern Recognition 
Exponents are the short cut for 
writing repeated multiplication.  
 
Use patterns to illustrate 
multiplying a series of negative 
numbers: 
• Odd number of negatives, the 

answer is negative.   
• Even number of negatives, the 

answer is positive. 
 
 
Technology 
Note that on a calculator, it is the 
+/- key that is used for negative 
signs, not the subtraction key.   

                                            
23 Refer to Appendix C: Instructor Resources and Handouts 
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Numbers and Number Sense (continued) 
Content Skills Instructor Tips Integrating Process Strands 

Integers (continued)  
The learner will   
Solve real world 
problems. 

 

Ask learners where they have 
encountered integers.  Build 
problems around their 
experience and move to 
narrative word problems. 

Example:  The temperature at 
7:00am was reported as -5° C.  
If the temperature rose 10° C 
by noon, what was the 
temperature? 

Give questions with ambiguity 
and allow for more than one 
answer. 

Example:  Find the difference 
of the average boiling point of 
98.5°C, found in the 
experiment, and the accepted 
boiling point of 100°C.   

Communication 
When given a narrative question, 
the learner needs to know what 
words are “operational”.  For 
example, total means find the sum 
or add. 
 
Careers/Consumerism 
Mathematics skills are used in 
other disciplines and in a variety of 
careers.  Intentionally including 
real-world examples can expand 
the learners’ understandings of 
their career choices. 
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Numbers and Number Sense  
Content Skills Instructor Tips Integrating Process Strands 

Rational Numbers  
 The learner will  

Compare and order values 
of rational numbers in a 
variety of contexts. 
 
 
 
 
 
 
 
 
 
 
 
Explain and illustrate that 

a number in the form of 
b
a

 

can be interpreted as: 
• a fraction; 
• a rate ratio;  
• a comparison ratio;  
• division; 
• indicating probability; 

or  
• conversion to a 

decimal or percentage 
 
 
Represent the value of 
rationals as fractions and 
in decimal form. 
 
 
 
 
 
Perform the four basic 
operations with rationals, 
using single and multi-
stepped computations, 
which include exponents.  
 

Bring in a set of measuring 
cups and look to see which is 
larger:  ¼, ⅓, or ¾.   
 
Do you want to pay an interest 
rate of 7 ¼ % or 7 ⅝ %? 
 
Which mark is better?  5/9 or 
6/10? 
 
Use symbols of inequality and 
equality. 
(<, >, ≤, ≥, =, ≠) 
 
When comparing values of 
rationals, it may be easier to 
convert to a decimal.  Note the 
value stays the same 
(assuming no rounding).  This 
will also reinforce place value. 
 
 
 
 
 
 
Instructors may want to 
introduce ratios or probability 
in this section as the context 
for rational numbers.  
 
 
 
 
 
 
To avoid memorization issues, 
teach rationals with the 
emphasis on what it means to 
add, subtract, multiply, and 
divide.  The “rules” are often 
confusing because there is no 
understanding of them.  
 

Communication 
Rational numbers refer to the set 
of numbers that can be written as 
a fraction where the numerator 
and denominator are integers, but 
the denominator does not equal 
zero.  In other words, rational 
numbers are positive and negative 
fractions.  As decimals, they either 
repeat or terminate. 
 
 
 
 
Metacognition/Reflective 
Thinking 
One of the difficulties with 
fractions is understanding the 
numerical value of a fraction such 
as 3/5, when 0.6 might have more 
meaning to learners.  The learner 
should be able to make sense of 
the values of fractions by knowing 
they can convert them. 
 
Problem Solving/Decision 
Making 
Is it best to leave a value as a 
fraction, decimal, or per cent?   
 
What is more exact, 1/3 or 
0.333333? 
 
Discuss the idea of rounding and 
effect that has on the value. 
 
Relations/Pattern Recognition 
The rational numbers combine 
processes of dealing with integers 
and fractions.  There are no new 
concepts here – only addition, 
subtraction, multiplication, and 
division.  Build on prior knowledge 
or reinforce knowledge gained 
during the integers section. 
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Numbers and Number Sense – Rational Numbers (continued) 
Content Skills Instructor Tips Integrating Process Strands 

Rational Numbers (continued)  
 The learner will  

 
 
 
 
 
 
 
 
 
 
 
 
 
Know when and how to 
apply the order of 
operations.  
 
Choose the correct 
operation(s) for solving a 
narrative problem. 

 
Solve real world 
problems. 
 
Recognize and 
understand patterns of 
rationals and exponents. 

Example: Addition is the 
combining of like values.  If 
there was a pile of five dimes 
and six loonies, the pile would 
not contain 11 loonies or 11 
dimes.  They are not like 
values.  Metres and 
centimetres cannot be added 
until one value is converted to 
the other.  Similarly, halves 
cannot be added to eighths: 
they do not have like value.  

 
 
 
 
 
 
 
 
 
 
 
 

Basic skills are required to 
understand the laws of 
exponents.  Example: 

( ) ( )( )( ) ( )( )( )
( )( )( )

( )
( )3

3

3
2

9
8

333
222

3
2

3
2

3
23

3
2

    or −−

−−−−−−−

==

==

Develop that  

110
1

10
1 =  

210
1

100
1 =  

310
1

1000
1 =  

 
 
 
 
 
 
 
 
 
 
 
 
 
Metacognition/Reflective 
Thinking 
When working with whole 
numbers, we divided by values 
larger than one and, therefore, got 
smaller values.  When we divide 
by a Rational less than one, the 
quotient is larger.  

 
8 ÷ 2 = 4 
 
8 ÷ ½ = 16  
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Numbers and Number Sense  
Content Skills Instructor Tips Integrating Process Strands 

Irrational Numbers (continued)  
 The learner will  

Understand that taking the 
square root of a number is 
the inverse of squaring a 
number. 
 
Find the square root of a 
number that is a perfect 
square. 
 
 
 
 
 
 
 
Estimate the square root 
of a number, which is not 
a perfect square, using a 
decimal value. 
 

 
 

Explain when and where it 
is appropriate to use 
approximate values, 
rather than exact values.  
 
 
 
 
 
 
 
Order Irrational Numbers 
according to value.  

 
 
 
 
 

Ask learners to estimate 
square roots by graphing 
perfect squares on a grid.  
Create a table of values to 
estimate. 

 

416

39

24

=

=

=

     

Example: To estimate 12 , 12 
is almost halfway between 9 
and 16, yet closer to 9.  A 
reasonable estimate may be: 

12 ≈ 3.4 
 

When distance is found using 
the Pythagorean Theorem,  
decimal approximations are 
more likely to be used than a 
value of 72  

 
 
 
 
 
 

Place Irrational Numbers on a 
number line.  

Communication 
Rational numbers, in decimal 
form, either repeat or terminate: 
irrationals do not.  They are a very 
small set of numbers including 
such values as 12,2,π  
 
Relations/Pattern Recognition 
Learners should understand that 
when asked to find a square root, 
they are asked to find out what 
number times itself equals the 
number under the square root 
sign.  Squaring and square root 
are inverse operations. 

 
 
 
 
 
 

Problem Solving/Decision 
Making 
When dealing with irrationals, 
decisions need to be made about 
the acceptability of rounding.  
 
The term “perfect square” will be 
dealt with more completely in 30 
level mathematics courses. 
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 Numbers and Number Sense – Real World Applications 
 
 
• Redeeming coupons 

• Spending money 

• Comparing temperatures 

• Altering recipes 

• Paying bills 

• Taking inventory 

• Evaluating the appreciation of property and depreciation of a vehicle 

• Reading an odometer 

• Reading a gauge 

• Estimating amount spent when ordering off a menu 

• Calculating the days left in a month or minutes left in an hour 

• Comparing time in different time zones 

• Reconciling bank statements 

• Keeping scores or running tallies in games (Yahtzee©, Kaiser, Whist, Rummy) 

• Calculating: 

o Amount of change due back 

o Total of purchasing items 

o Gross pay 

o Net pay 

o Pay deductions 

• Recognizing values used in: 

o Wrench and socket measurements 

o Sports such as bowling, hockey, football, baseball, soccer, and golf 
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Reflective Questions for Instructors 
 
 
• Does the learner feel empowered by my building on her prior knowledge? 

• Have I gained insight into how the learner thinks? 

• Has the learner gained some insight into how he thinks?  

• Did my lessons focus on the different kinds of numbers, or the common processes 

and properties that apply to different types of numbers? 

• Have I adapted the way I teach to accommodate the differing learning styles of the 

learners? 

• Have I moved from the concrete to the abstract? 

• Can I see the common threads I will weave through the curriculum? 

• What have the learners taught me about mathematics? 

• How have the learners changed my attitude about mathematics? 

• What further learning do I want to engage in to help the learners? 

• Did I allow learners to discover the characteristics of the different number sets rather 

than just list the criteria and match it? 

• Did I allow for differences in learning?   

• Did I make sure to cover numbers from every subset of the Real Numbers? 
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Algebra 
1. Transfer skills and knowledge from arithmetic to algebra to move from concrete 

to abstract reasoning.   
Content Skills Instructor Tips Integrating Process Strands 

The learner will  
Assign a variable to an 
unknown value. 

If the height is the unknown, 
discuss the choice of h for the 
variable and discuss how 
language plays a part in 
choosing variables. 

Communication 
Variables can be assigned through 
“let” statements.  For example, let 
“h” represent the height of an 
object.  Variables can also be 
included in a diagram or sketch to 
show that a value is unknown.   

Represent repeated 
addition of an unknown 
value with multiplication. 

Show that the numerical 
coefficient represents how 
many “groups of” a particular 
value there are.  Example:  
if 2+2+2+2+2 =  5(2), then 

xxxxxx 5=++++  

Problem Solving/Decision 
Making 
Give learners the problem of 
adding unknown like values in a 
question involving perimeter.  
Encourage them to discover that 
the process of addition is the 
same with numbers as it is with 
letters. 

Identify a polynomial as a 
monomial, binomial, or 
trinomial. 

Include, if possible, 
coefficients that are whole 
numbers and integers as well 
as fractions.  Use this as an 
opportunity to reinforce or 
reteach concepts.  

 

Communication 
Mathematical terms can be related 
to more familiar non-mathematical 
words.  “Mono” means one, so use 
words such as monogram or 
monocle.  Words such as bicycle, 
bilingual, and bi-weekly relate to 
the meaning of two.  Tricycle, 
tripod, triangle, or trimester relate 
to the meaning of three. 

76 



Part Three: Curriculum Content                                                       Chapter 5: Learning Outcomes  

Algebra (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Evaluate a given 
expression by substituting 
a value for the variable. 

Example: If you buy 5 items at 
x dollars, how much would you 
spend if each item was $10? 

 

Perform the four basic 
operations with 
polynomials:  
Add, subtract, multiply, 
and divide: 
• Like terms 
• Monomials 
• Binomials 
• Trinomials 

Use manipulatives to illustrate 
adding, subtracting, 
multiplying, and dividing 
algebraic expressions. 

 
Note: Like terms can be very 
basic, with an exponent on the 
variable of 1.  For example:  
3x, 4y, -2x, ¼ x 
Be sure to include rational 
coefficients. 

Metacognition/Reflective 
Thinking 
Although adding and subtracting 
terms looks entirely new, they ask 
learners to use their prior 
knowledge to solve problems.  
Learners’ knowledge of addition, 
subtraction, multiplication, and 
division will help them manipulate 
algebraic terms.  

 
Communication 
Ensure learners understand 
direction words such as “simplify” 
or “perform the following 
operations”, problems, as it is 
important they understand what 
the question is asking.   

Multiply: 
• a monomial by a 

monomial; 
• a monomial by a 

binomial; 
• a monomial by a 

trinomial; and  
• a monomial by a 

polynomial  
 
 
 
 
 
 
 
 
 
 
 
 
 

Run a mathematics lab or 
investigation so learners 
develop and recognize 
patterns in laws of exponents.  
 
Note:  Multiplying a binomial 
by a binomial is not required, 
but may be done for 
enrichment. 
 
“FOIL” is a common 
mnemonic used to remember 
the steps in applying the 
distributive property twice 
when multiplying a binomial to 
a binomial.  
 
Use caution when learners 
memorize mnemonics such as 
FOIL.  They may not 
understand the concepts 
behind it or when it can be 
used. 

Relations/Pattern Recognition  
Revisit the idea of repeated 
multiplication and the concept of 
the commutative property when 
developing the laws of exponents.  
 
Metacognition/Reflective 
Thinking 
 “FOIL” is an acronym commonly 
used for remembering repeated 
distribution when a binomial is 
multiplied to a binomial.  This 
acronym does not apply when 
multiplying a binomial to a 
polynomial of 3 or more terms. 
 
F  first terms 
O outside terms 
I   inside terms 
L  last terms 
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Algebra (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will  
Apply the distributive 
property to algebraic 
expressions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Divide 
• a monomial by a 

monomial  
• a polynomial by a 

monomial. 
 
 
 
 

Use the Distributive Property 
and the Commutative Property 
(learned previously) when 
adding two or more 
polynomials of the same 
value. 
Example:    

102
)5(2)(2

)5(2
)5()5(

102
55
55

)5()5(

+=
+=
+=

+++

+=
+++=
+++=
+++

x
x
x

xx
or

x
xx

xx
xx

 

 
 
Exponents that are negative or 
zero should be illustrated 
here.    
 
Example: 

x
xxx

4
20164 23

−
−+  

Communication 
Ask learners to communicate 
about how they “do” math.  This 
can be in conversation, written in a 
journal entry, or shown with 
manipulatives or some other 
physical representation of 
mathematics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Metacognition/Reflective 
Thinking 
There are different ways to think of 
this division question: 
• rewritten as a multiplication 

question, or as 
• three separate division 

questions. 
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Algebra (continued) 
2.  Use linear equations and inequalities to solve real world problems. 

Content Skills Instructor Tips Integrating Process Strands 
The learner will  
Solve and verify linear 
equations written in one 
variable. 

Reinforce inverse 
operations/number sense. 
 
Give equations in context 
where possible.  
Example: If a person is paid 
$20/hour, how many hours 
have to be worked for the 
person to earn $500.00?  
 

Communication 
Include units when given, and 
ensure the desired units are 
obtained: this is a strategy to 
make sure the mathematical 
process was correct and the right 
numerical value obtained. 

Rearrange a formula to 
isolate an unknown 
variable. 

Use different types of formulas, 
such as:  
• interest formulas using %; 
• % discount and mark-up; 
• % commission; 
• converting Fahrenheit to 

Celsius and vice versa; 
• introduce perimeter and 

area as an application of 
algebra; 

• d = rt (distance = rate x 
time); and  

• formulas from electronics, 
such as V = IR (Ohm’s 
Law).  

 
 

Metacognition/Reflective 
Thinking 
Some learners may prefer 
isolating the variable and then 
substituting known values for the 
variable.  Others may prefer to 
substitute known values and then 
isolate for the unknown. 
Example:  wlA ×=
Given that the area is 24 m2 and 
the length is 8m, what is the 
width? 

l
Aw

w
l
A

l
wl

l
A

wlA

=

=

×
=

×=

         

mw
wm

m
wm

m
m

wmm
wlA

3
3

8
)8(

8
24

)8(24
2

2

=
=

=

=

×=

 

Both of these methods meet the 
objective. 
 
Career/Consumerism 
Formulas are used in real life 
situations to calculate and solve a 
variety of problems.  For example, 
a formula for looking at best buys, 
prorating tire usage, calculating 
retirement benefits, or calculating 
interest rates could be used.   
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Algebra (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Solve inequalities and 
graph on a number line. 

An example of this is 
calculating the cost of a pizza 
dinner.  The most money you 
can spend on a pizza is $15.  
If the pizza is $10 and each 
additional topping is $1.50, 
how many toppings can you 
get? 
 

Problem Solving/Decision 
Making 
This type of decision-making 
process is common.  Incorporate 
budgeting and consumerism into 
problem solving and algebra.  
Learners will probably already 
know how to do this informally.  
 
Relations/Pattern Recognition 
Since multiplying or dividing by a 
negative value results in the 
opposite sign, the inequality must 
be written oppositely to maintain 
the inequality. 
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Algebra (continued) 
3.  Create, read, and analyze graphs to understand how performing mathematical    
     operations on one variable affects another.   

Content Skills Instructor Tips Integrating Process Strands 
The learner will  
Given a graph, interpret 
and analyze the 
relationship between the 
two variables. 
 

Some suggested contexts are 
comparisons of hourly wages, 
cell phone rates, or rentals of 
equipment. 

  

Identify the independent 
and dependent variables 
in graphs. 

 Problem Solving/Decision 
Making 
• To determine which variable is 

dependent on the other, 
questions can be posed for 
each scenario to see which 
makes most sense.   

• Example:  Do the number of 
hours worked depend on the 
amount of the paycheque? or 
Does the amount of the 
paycheque depend on the 
number of hours worked? The 
latter is correct and would be 
graphed as hours on the x axis 
and paycheque on the vertical. 

Identify graphs as 
increasing, decreasing, 
and constant rates. 
 

Compare rates of increase as 
well as rates of decrease. 
Use a distance vs. time graph 

           

 

d

t 
Recognize constant rates 
of change, no rate of 
change, and non-constant 
rates of change, as a 
• Graph  
• Number sequence 
• Equation 

Some ways to contextualize 
this content are: 
• parking rates; 
• welders who may be paid 

by piecework; and  
• recording the temperature 

versus time for physical 
changes in science 
(melting, freezing, boiling, 
and condensation). 

 

Metacognition/Reflective 
Thinking 
Give learners both numerical data 
and visual graphs to determine 
rates of change. 
Example: Graph the height versus 
time riding a Ferris wheel. 

h

t 
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Algebra (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Locate points given co-
ordinates. 

The game Battleship © uses a 
co-ordinate system. 
 
Use maps to locate a place in 
a city or on a provincial map. 

Metacognition/Reflective 
Thinking 
Here is an opportunity to vary 
teaching strategies for 
Kinaesthetic/Tactile and Visual 
learners – by using games, 
manipulatives, and other 
physical/visual representations of 
graphs.   

Plot points on the 
Cartesian plane. 

Learners can also develop a 
set of points that create a 
design.  
 

Technology 
Graphing calculators or other 
software can be used as an 
alternative to paper and pencil.   

Write a set of ordered 
pairs from a table of 
values and graph on the 
Cartesian plane. 

Use any kind of data table to 
co-ordinate pairs of 
information, for example, 
income tax deduction tables. 

 

Generate a table of values 
from a linear equation and 
plot as a line graph. 

By convention the 
independent variable is plotted 
on the horizontal x axis.  The 
dependent variable is plotted 
on the vertical y axis.  
Example: 
Wages earned vs. hours 
worked.  The wage depends 
on hours.  The hours are 
plotted on the x axis, and the 
wage along the y axis. 

Technology 
A spreadsheet can be used to 
generate a table of values. 

Graph a real world 
relations on a grid. 
• Label axes 
• Scale units 
• Title (y vs. x) 

Integrate science and other 
subjects wherever possible, by 
using temperature (Celsius 
and Fahrenheit) or the density 
of substances. 

Problem Solving/Decision  
Making 
Learners choosing and calculating 
the scale for axes is an application 
of ratio and proportion.  

Calculate the slope of a 
line from a graph. 

Applications of slope include: 
wheel chair ramps, pitch of a 
roof, or the grade of a road. 

 

Calculate the slope of a 
line from any two points. 
 

Points can be given or read 
from a graph. 
Slope is a rate of rise over run.

Relations/Pattern Recognition 
Slope (m) is often defined as rise 
over run.  It is a comparison of the 
rate of increase in the rise (y axis)  
to the rate of increase in the run (x 
axis). 
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Algebra – Real World Applications 
 

• Long distance rates 

• Rates of pay 

• Fuel mileage 

• Battleship © game (using a co-ordinate system) 

• Map reading 

ongitude 

f 

• Wheel chair ramps 

r fitne

ting er, area and volume, as well as 

n

• Slope of roads 

• Chemistry – Stoichiome

• Metric conversions  

 
 

• Rental rates 

• Latitude and l

• Pitch of a roo

• Heart rate chart fo

• Formulas for calcula

ss activity levels 

 interest, taxes, perimet

temperature conversio

• Slope of sewer pipes 

s 

try 
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Reflective Questions for Instructors  
 

 as a way of thinkin , not just as a set of processes to deal with 

efine algebraic thinking? 

ansferred the knowledge gained in Numbers and Number Sense to 

al strategies have I developed to move the learners from concrete to 

ulatives to teach algebra? 

s and inequalities relevant to the learner by using real life 

•  for learners to provide examples of mathematics from 

 to represent a problem situation: as a written rule, in words or 

equation, or as a table? 
rs how to recognize where mathematics is found, as well as 

why and how it is done?  

 

 

• Have I taught algebra g

variables? 

• How would I d

• Have learners tr

Algebra? 

• What instruction

abstract reasoning? 

• Did I use manip

• Did I make equation

situations? 

• Did I weave the Numbers and Number Sense strand through Algebra? 

Did I provide opportunities

their own lives? 

• Did I model how

symbols, as a graph, as an 

• Am I teaching learne
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Ratio/Rate/Proportion 
1.  Apply ratios, rates, and proportions as a way to make comparisons.   

Content  Skills Instructor Tips Integrating Process Strands 
The learner will  
Define a ratio as a Introduce per cent
comparison of values with scale factor, recipes, and 

statistical data as ratios.  Ask the same units. 

, probability, 

learners to discuss where 

• smokers:non-smokers; 

ork; and 

 

ratios are used in everyday 
life.  Examples include: 

• males:females in a 
particular field of w

• student:teacher ratio. 
C ate ratios from given Ensure learners understand  re
or measured values.   that order of comparison in a 

ratio matters. 
Read, write, and analyze Learners should know how to Communication 

There are several ways to write ratios:

( :,  to,  

ratios. 
 

write ratios in lowest terms, 
using knowledge of prime 

b
a

).  Fractions are used more 

king.  
 

factors, equivalent values, and 
divisibility patterns to reduce. frequently in higher level thin

Recognize p

100
 

 

ation, in budgets, in 
ritional labelling, and in 

y ratings. 

Example: For healthy eating, 
the total daily percentage of 
calories from fat should be 
30% or lower. 

er cent as a 
ratio comparing a value to 

.  

Percentages are used in 
calculating probability, in 
tax
nut

Career and Consumerism 
Price comparison requires an 
understanding of ratio, rate, and per 
cent.   
 
Trades require an understanding of 
ratio and rate.  For example,  
construction of a roof (pitch), or an 
automotive mechanic ensuring the 
mix of fuel:air is correct.   

 humidit
  

 

Create a rate from given 
or measured values with 
different units of measure. 

 

Examples of ratios include: 
• 100m/8.2s;  
• 500km/4.5h;   
• $12.67/5 kg; 
• Gasoline prices: $.855/L; 
• Speed limit: 100 km/h; 
• Density in science: 

1.00g/L; 
• 100 cm/km; and  
• Cost of electricity/power  

Problem Solving/Decision Making 
Using unit rates for comparisons can 
help people spend money wisely. 
Communication 
If learners understand how things are 
named, it will be easier for them to 
avoid memorization.  “Uni” means 
one.  Unicorns, unicycle, united 
nations, are ways to make meaning of 
“uni”. 
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Ratio/Rate/Proportion (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Deri Some applications of unit rates Mve and apply unit 
rates. 

etacognition/Reflective 
are: Thinking 

ote that learners can apply 
 rates 

(multiplying and dividing), or  
through the application of 
proportional thinking.  The 
preferred process will depend on 
the context of the question.  It is 
important that learners determine 
the most effective method. 

• calculating total time to 
travel;  

• price comparison through 
the purchase of bulk items; 
and 

• rates of pay (hourly, 
weekly, or annually). 

N
algebraic thinking to unit

Identify factors that affect le 
f 

f 

or a bar graph.  Discuss why 
e 

Relations/Pattern Recognition
rate.   

Learners can generate a tab
of values to see the effects o
changing one value.  Relate 
this to the Algebra strand. 
 
Introduce learners to 
displaying data in a variety o
ways.  Connect to the 
Statistics and Probability 
strand, using a table of values 

some display methods ar
better than others. 

  
Relate to science, for example, the 
formula for density is  D = m/V 
If mass remains the same but the 

ividing by a 

n

 

volume goes up, d
larger value causes the quotient 
(density) to decrease in value.  
This is a  inverse relationship.  
This concept is developed in the 
Algebra strand. 

Technology 
Use a calculator or spreadshee
program to generate a set of data 
quickly and use the technology to 

isplay

t 

 the data graphically.   d
Write general formulas 

om rates. 
and 

fr
Ensure learners underst
formulas such as: 
• Density: D = m/V, and  
• Velocity: v = d/t 

 

Write equivalent ratios. Equivalent ratios are said to 
be in proportion.   

Technology 
Desktop publishing utilizes 
proportions in scaling of 
photographs, by using 

 scale factor percentages.  The
(used for reducing or enlarging 
documents) is also a percentage 
on most photocopiers.    
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Ratio/Rate/Proportion (continued) 
Develop and use several ways ortion ( in which a prop including units) can be 
applied and solved, and ply proportionate reasoning in various contexts.   ap

Content Skills Instructor Tips Integrating Process Strands 
The learner will   
Write a proportion.    

artwork to illustrate this 
Use similar figures, maps, or

concept. 

 

Solve a proportion. Cro
used to solv

t this 
algo ic 
thinking.  This process can 
take more time depending on 

ns 
necessary in making concrete. 

 ss multiplication is often 
e a proportion.  It 

should be emphasized tha
rithm is really algebra

the question given.  Before 
learners use algorithms, they 
should understand why and 
how it works.  
 
Address the variations in 
learning styles and 
preferences by using 
manipulatives or models to 
show how to solve a 
proportion.  Use rulers and 
maps, mix solutions, and 
discuss the proportio

Problem Solving/Decision
Making 
Depending on the context of the 
problem, learners may find that 
one way of solving a proportion 
makes more sense for them.  This
helps move learners from concrete

 
 

to abstract thinking. It is for the 
learner to decide the method by 
which to solve the problem.  
 
Metacognition/Reflective 
Thinking 
A proportion can be solved with 
different strategies. 
• Use multiplication or division to 

algebraically.   

solve a proportion. 
• Use equivalent fractions to 

solve a proportion by 
calculating the multiplicative 
factor.  

• Solve a proportion 

Use ratio, rate, proportion, 
and percentage to solve a de: 

ng units of 
time. 

Career/Consumerism

problems in meaningful 
contexts. 

Ask learners to provide 
ex mples, which might inclu
recipes, oil:gas ratios, 
measurement, scale factor, 
maps, and converti

 
Filling out a time sheet may 
require converting minutes to 
hours. 
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Ratio/Rate/Proportion – Real World Applications 
 

• Spending money – best buys and savings  

• A

ecomm tion – 1 tablet very 3-4 hours 

• Nutrition: 

o Serving size  

o Calories burned du

o Calculate calories f of 

with no more than 3  

o Recommended dail

o Canada’s Food Guide for Healthy Eating - the recommended number of daily  

servings of fruit and

• Gear ratios 

• Fitness – the number o ight t

• Calculating grades as p

• Chemistry – Stoichiom

• The meaning of 10K and 24K gold 

• Conversions within the metric system  

s, etc 

n d

rsion of time – h  to h

djusting recipes 

• Understanding r ended dosages for medica  e

o Labelling 

ring certain activities 

rom fat (9 calories per gram 

0% of the calories from fat.)

y values of nutrients 

fat. Healthy food is anything 

 vegetables 

f repetitions per set in we

ercentages 

etry  

rai ing n

• Converting dollars to c

• Conversions betwee

• Conve

ents, quarters to nickel

ifferent currencies 

ours to minutes or minutes ours 
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Reflective Questions for Instructors  

 
• Did I weave the concepts from Numbers and Number Sense through to this unit 

sed the importance of units and demonstrated how they cancel? 

•  to use ratios, rates, and proportions in many real world applications? 

• tify how the learners reason proportionately? 

• 

• 

n

• p skills? 

• 

a at am I doing in mathematics to address these 

(e.g., equivalency properties, rational number concepts)? 

• Have I stres

Did I show how

Was I able to iden

Did I learn from the learners? 

Did I give examples of proportion with the unknown in the numerator and the 

de ominator? 

Did I use a constructivist approach to develo

Did I identify any learners who may be dealing with a negative disposition towards 

m thematics or “math anxiety”?  Wh

feelings? 
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Measurement  

1.  State the purpose for measurement and how to measure.  

Content Skills Instructor Tips Integrating Process Strands 
The learner will   
Distinguish between 

l used 
iscussing a person’s 

the calibration of tools.   

sumerism
different systems of common units of measure that 

Ask learners to identify the Career/Con  
areers 

f measurements that 
are taken.  The system of 
measurement that is used will 

osen 

 
Problem Solving/Decision 

Learners can investigate c
measurement. 
 

are used in everyday life.  
Identify which are metric and 

to discuss what system of 
measurement is used as well as 

which are not.  Note that the the types o
Imperial systems is stil
when  d
height or weight.  It may also 
be used in some trades and in 

depend on the learners’ ch
careers.   

Making 

 
e 

the reasons for standardized 
systems of measurement.   

Investigate which cultures  
throughout history had methods
for quantifying objects.  Determin

Identify the fundamental 
units of measure in the 
metric system. 

Some examples are: 
• Distance – metre;  
• Mass – gram;   
• Volume – litre;  
• Time – seconds; and  
• Temperature. 
 
Time is often used to measure 
distance, for example, Regina 
is said to be 2 ½  hours away 
from Saskatoon.  Ask learners 
if this is an accurate method of 
measurement.   

Communication 
Several words can be used to 
refer to a distance depending on 
the context and spatial orientation: 
height, length, width, altitude, sea 
level, or dimensions.   

Define and apply metric 
prefixes. 

 Communication 
Use familiar words to help learners 
understand the meanings of the 
metric prefixes.  Examples 
include: decade, decimal, 
millennium, centipede, megabyte, 
gigabyte, and microscopic. 
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Measurement (continued) 
ing Process Strands Content Skills Instructor Tips Integrat

The learner will   
Use 

es and 

cy. 

Analyz
chniques for precision and 

 

Tappropriate 
measuring devic
techniques to take 
measurements with 
precision and accura

e the tools and echnology 
te There have been several 

l 
 

accuracy.  Examples include
rulers, protractors, callipers, 
and scales.  
 
The trucking industry uses 
weigh scales along the 
highway.  
 
Produce is purchased by 
weight.   

advances in precision and 
accuracy because of technologica
advancements.  An example is the
electronic balance. 
 
Problem Solving/Decision 
Making 
There is always error in 
measurement, whether it is above 

r below ao n accepted true value.  

r 

Learners can decide which 
measuring devices and techniques 
will help minimize error.  
 
This concept is of great importance 
in the sciences.  Minimizing error 
leads to scientific notation, 

and repeated significant figures, 
trials.  It also ties to the need fo
justification and proof, or the Law 
of Large Numbers. 
 
Career/Consumerism 
Minimizing error is a concern in  
trades that require fabrication or 
building.  Accuracy or inaccuracy 
in measurement can have an 
effect on other members in a team 
or job. 

Apply algebraic or 
 

measurement system. 
 

ut they 
should be able to decide which 
unit makes most sense to use 
for the measurement.  For 
example, convert the price per 
gram of to the price per 
kilogram or convert the length 
of a movie from hours to 
minutes.   

Problem Solving/Decision 
proportional reasoning to
make unit conversions 
within the metric 

Not only should learners know 
w to convert, bho Making 

There may be instances when 
using feet and inches, pounds, or 
miles makes more sense for the 
context.  It also makes more
to measure long distances in 
kilometres, not millimetres.  
 

 sense 

Relations/Pattern Recognition 
Conversions can be presented as 
a type of proportion.  The concept 
is the same, but the mathematical 
reasoning and processes used are 
different.   
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Measurement (continued) 
2.  T nts directl on andake measureme y in one dimensi  use the results to derive  
     measurements in two dimensions and three dimensions. 

Content Skills s  Process Strands Instructor Tip Integrating
  
Differentiate betwee
dimension, two 
dimensions, and three 

n one 

dimensions.   

Study two and three-
dimensional artwork and 
puzzles.    

 

Distinguish between and 
identify two dimensional 
shapes and three 
dimensional solids.   

re 
sets 

ollow.   

Wooden geometric solids a
available, as are plastic 
which are h

Communication 
A geometric shape is two 
dimensional.  A solid ref
three dimensional object. 

ers to a 

Explain how perimeter, 
area, and volume relate to 
particular dimensions. 
 

al measure, area is 
a two-dimensional measure, 
and volume has three 
dimensions. 

Perimeter is a one- 
dimension

 

Define perimeter as the 
sum of the distance 
around a closed figure 
and calculate it. 

Ask learners to solve a 
problem using measuring 
devices to see how they arrive 
at solutions.  
 
Ask learners to find the 
perimeter physically as well as 
abstractly.  
 
Building a fence, edging a 
flower bed, installing base 
boards or crown moulding, or 
putting up a wall paper border 
are all examples of how 
people use perimeter.  
 
 

Relations/Pattern Recognition 
Some learners may be more 
comfortable with adding the 
measurements of the sides.  Use
algebra to encourage learners to 
develop formulas rather than 
memorize formulas provided. 
Examples:  P = 4s fo

 

r a square 
• P = l + w + l+ w 
• P =  2l + 2w 
• P =  2(l+w) 
 
Communication 
Focus on the meaning of words:  
• Peri – around 
• Circ – around  
• Metre – measure  
Note that the perimeter of a circ
is given a special name, 
circumference. 

le 

Given the perimeter, find 
e length of one or more 

missing sides.   
th

Continue to build number 
sense and algebraic thinking 
by asking learners to solve 
problems.   

Metacognition/Reflective 
Thinking 
Ask learners what strategies th

sed to solve problems. Ask 
ey 

them u
to explain or demonstrate how 
they arrived at an answer, then 

  
 
 

see if they can formalize it for  
themselves.   
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Measurement (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Calc
ircumference of a circle 

Ask learners to measure 

asure 
ce.   

Pulate the roblem Solving/Decision 
c
using either the radius or 
the diameter. 

radius, diameter, and Making 
easure the circumference and 

diameter of several circles and 
divide to approach the value of pi.  

circumference.  
String can be used to me
circumferen

M

Given the circumference of Applications include: tire sizes, 

  

Career/Consumerism
a circle, find the radius 
and/ or the diameter. 

circular flower beds, bowl, 
baking dish, and glass sizes. 

 
 circle in the 

de 
 

Applications of the
food service industry inclu
platter size, wedding cakes, and
pizza. 

Apply various area 
calculations to real life 
situations. 

Examples for this in
painting a wall, measuring 
floor covering, figuring out the
size of a delivery route
size, and the

clude: 

 
 or lot 

 square footage 

areer/Consumerism

of a house.  
 
Measure real objects 
whenever possible. 

C  
There are several applications of 
area:   
• sewing star quilts 
• extra large vs. medium pizza  

 

aking 

Should you buy 2 mediums or
1 XL? 

• Converting a recipe for b
pans: 8” x 8” to 9” x 13”. 

Take measurements to 
estimate and calculate 
area. 

t do 

 

Ask learners to solve problems 
such as: How much pain
you need to buy to paint the 
living room?

Problem Solving/Decision 
Making 
Knowing when to use an estimate 

e 
n m.  Learners 
n t it is important to 
v te estimate.   

or an exact value depends on th
co text of the proble
ca  discover tha
ha e an accura

Calculate the area of: 
• rectangles 
• squares 
• triangles 
• circles 

nce.  
:  A square is a 

es equal. 
The formula is A = l x w for a 
rectangle.  A square is a 
rectangle with l = w = side 

 of 
 = ½ s .  Since the 

sides are the base and height 
of the triangle.  The formula 
for finding the area is  
A = ½ bh.   

roblem Solving/Decision Illustrate, for learners, how 
formulas are derived, keeping 
in mind learners’ prior 
knowledge and experie
Example
rectangle with all sid

P
Making 
By having knowledge of variables, 

haracteristics of 
n develop 

rm f two 
 

, 
a is a two-

ing units (m , cm2). 

substitution, and c
shapes, learners ca
fo ulas for the area o
dimensional figures.  Learners can
develop formulas for area
knowing that are

length (s) Therefore,  
A = s  x s = s2    
 Example: A triangle is half
a square.  A 2

dimensional measure with 
correspond 2

Relations/Pattern Recognition 
A relationship exists between area 
of a rectangle and other shapes
Use manipulatives to illustrate th
relationships. 

.  
e 

onCommunicati  

referred to using different 
terminology: base, side, or length.  

The same side of a figure can be 
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Measurement (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Demonstrate a
the area of an irregular 
shape by using the 
summation of 

nd calculate 

areas. 

as a 
at, or robot 

ummation. 

Use grid paper to create 
complex shapes such 
snowman, sailbo
figure.  Use product packaging 
to examine area s

Problem Solving/Decision 
Making 
Divide shapes into simpler ones o
subtract the missing area from t
whole. 

r 
he 

Identify the number and 
shape of faces in a 
geometric solid. 

  

Determine the surface 
area of an object. 

Product packaging and 
wrapping a gift are 

. 

Career/Consumerism 
Surface

applications of surface area
 area is used when 

g sod, or landscaping a yard, layin
putting in flower beds. 

State the difference 
between volume and 
capacity. 

 

 the 
nk refers to the space the 

nicationThe capacity of a fuel tank on 
a vehicle refers to the volume
the tank will hold inside.  
The volume of the fuel in

Commu  

bet

Volume is often used in place of 
capacity but there is a distinction 

ween them. 
ta
fuel takes up. 

Identify the base in a right 

e 
• rectangle 
• triangle 
• circle 

f the base 

 

Re ionVolume is the area o lations/Pattern Recognit  
lar 

d cubes, reinforcing the 

 the 
f 

ume, and dimensions, not 

times the height.  Include 
triangular bases to reinforce 
the big concept of volume. 

 

Extend the process to triangu
prisms an

prism or cylinder as a 
geometric shape: 
• cub process of calculating volume of a 

prism by looking at the area of the 
base and multiplying it by the 
height. When developing the 
concept of volume, emphasize
conceptual understandings o
area, vol
the formulas themselves. Learners 
can derive formulas when they 
understand the process.  

Use irregular objects such as 
a volumetric flask or a pond. 

Estimate the fraction, 
percentage, or amount of 
volume in a partially-filled 
container. 

 

Problem Solving/Decision 
Making 
Estimation is used to make 
decisions and can be taugh
reasoning skill.  An exact nu
is not always necessary. 

t as a 
mber 

Calculate the volume of 
right prisms and cylinders. 

Use real items such as tin 
cans, or and other product 
packaging.  Discuss the 
different units used to 
measure volume.  

Career/Consumerism 
Research how to choose a 
furnace or air conditioner based 
on the volume of the house.  

Find the volume of 
irregular shaped objects 
by displacement. 

matics lab to 
demonstrate this concept.   

Decision Use a mathe Problem Solving/
Making 
Develop a system that has the 
least chance for error.   
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Measurement – Real World Applications 
 

• Drill sizes 

• Shoe sizes 

• Clothing sizes  

• Ring sizes 

• Reading utility mete

• Building a fenc

rs 

e 

• Painting a wall or a hou

ic 

 

• Measuring lumber 

• Lumber dimensions  

u

perature 

 units of measure (time, money, distance) 

• Height and weight 

• Cylinders in engines 

• Grain bins 

size a

 

 
 

• Installing flooring 

se  

• Purchasing fabr

• Designing a quilt

• Window treatments (c

• Managing time 

rtains, blinds, rods) 

• Reading tem

• Converting

• Size of wrenches, nuts, bolts 

• Steel measures, 

• Gauges of materials 

nd wall thickness 
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Reflective Questions for Instructors 
 

asurement as a way to re-teach basic skills? 

ther cultures’ representations of quantitative values? 

e use of ratio and proportion into this strand? 

d the opportunity for learners to have hands on experience with 

he metric system and deal with the Imperial system where 

epts as I cover content (operations, area, volume, and 

s of assessment?  

 to work, life, and further training for the learner? 

ental mathematics or “shortcuts” I may take? 

• Did I use me

• Did I present o

• Did I integrate th

• Have I provide

measuring? 

• Did I emphasize t

appropriate? 

• Am I focusing on major conc

reasoning skills)? 

• Did I use varied type

• Am I relating material

• Am I verbalizing any m
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Geometry  
1. Identify properties and characteristics of geometric figures and shapes and 

apply them in the physical world. 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Explain or illustrate the Artists use the term depth to Commun
difference between a two- 
dimensional shape and a 

describe drawing a three 
dimensional object in two 

three-dimensional solid.   dimensions.   

ication 
ion in 

depth) can be used to represent 

Depending on their orientat
space, different words (height and 

the third dimension.   
Define an angle as a Extend this to a discussion  
measure of rotation, and about the length of time it 

earth takes 24 hours to rotate 
on its axis, and 365 ¼ days to 

nd the sun. 

one full rotation or 
revolution as 360°.    

takes something to make a 
revolution.  For example, the 

revolve once arou
 
The rotation of constellations 
and other planets can also be 
studied. 

Convert fractional rotations 
or turns to degree 
measures.    

Encourage learners to talk 
about rotations as turns.  For 
example: 
• ¼ turn is 90°, and  
• ½ turn is 180°. 
 

 

Measure angles with a 
protractor. 

Angle rotation on a semi-
circular protractor can be read 
from both directions.  Be sure 
that examples are given that 
include measuring angles in 
both directions. 
 
Ensure learners know how to 
measure reflex angles. 

 

Metacognition/Reflective 
Thinking 
To measure reflex angles,   
addition can be used (180° plus 
remaining angle), or subtraction 
can be used (360° minus the non-
included angle).  Build on skills 
introduced in the Number Sense 
and/or Algebra strands.  
 
Communication 
Encourage learners to explain 
their thought processes to gain 
confidence and recognize diversity 
in thinking. 
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Geometry (continued) 

ds Content Skills Instructor Tips Integrating Process Stran
The learner will   
Identify and name types of Discus

ngles.  Use the phrase “a 
 

 be an angle 
measure of 0°: it has no 

C
angles:  
• acute 
• obtuse 
• right 
• straight 
• reflex 

s mnemonics for 
a
cute little angle” to think of an
angle less than 90°. 
 
Note there can

ommunication  

rotation.   

Discuss how the vocabulary 
eaning is the changes but the m

same.  Use examples such as: 
corner, square, right angle, 
perpendicular, and orthogonal 
(perpendicular) 

Classify a pair of angles a
complementary or 
supplementary. 

 

s ics Metacognition/Reflective Work on mental mathemat
skills when calculating the 
complement or supplement. 

Thinking 
Learners can use mnemonics to 
help remember complementary 
and supplementary angles:  
C comes before S and 90° < 180°. 

Given one angle, find the 
complement or 
supplement. 

ractice algebra by writing Metacognition/Reflective P
equations and solving for the 
unknown. 

Thinking 
Another mnemonic for learners 
could be: 

omplementary – Corner  
Supplementary – Straight  
C

Recognize and name 
polygons by the number of 
sides. 

 

ometry walk to look 
. 

CommunicationGo on a ge
for shapes and patterns

 
The prefixes used to represent the 
number of sides are used in words 
already known. 

ram 

Tri:  tricycle, tripod, triplets 
Quad:  quadriceps, quadruplets 
Penta: The Pentagon, pentag
 

Identify types of triangles 
by their properties:  
• scalene 
• isosceles 
• equilateral 
and 
• acute 
• right  
• obtuse 
• equiangular  

of triangles. 

fy and 
represent things, recognizing 
that objects can fit into more 
than one category.  Example: 
if people are sorted by age, 
sex, and dominant hand, the 
results could include a 20 year 
old right-handed male, and a 
20 year old right-handed 
female.   

Use Venn diagrams to 
represent types 
 
Learners should understand 
the many ways to classi
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Geometry (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Justify that the three 
angles in a triangle have a 

lly This can be done informa
through paper folding. 

Communication  
Being able to justify or argue a
mathematical principal is a good 
problem-solving skill. 

sum of 180°. 
 

Given two angles in a 
e third. 

troduce simple proof, 

nd 
nse.   

triangle, find th
In Metacognition/Reflective 

Thinking 
Develop logical r

building on properties and 
concepts from Numbers a
Number Se

easoning and 
justification. 

In a right triangle, identify 
the hypotenuse and

 Communication   
The hypotenuse is always 
opposite the right angle.   

 legs. 

Use the Pythagorean 
Theorem to calculate a 
missing side in a right 

Use letters other than a, b, and 
c to label the sides of a 
triangle.   

triangle. 

Communication    
Caution:  a2 + b2 = c2 is what is 

nly the 
 c is the hypotenuse. 

often stated as Pythagorean 
theorem.  However, this is o
case where

Determine if a triangle is a 
right angle triangle by 
using the converse of 
Pythagorean Theorem. 

ule in carpentry is 
an application of the converse 
of Pythagorean Theorem. 

The 3-4-5 r Career/Consumerism 
A carpenter’s square is a tool that 
can be introduced here.    

In a right triangle and w
reference to one of the 
acute a

ith 

ngles, identify the 
hypotenuse, adjacent and 
opposite sides. 

, 
ensuring learners know how to 
identify the referenced angle 
and label sides accordingly.   

Draw pictures using a variety 
of orientations of triangles

 

Calculate the three basic 
trigonometric ratios in a 
right triangle.24

SOH CAH TOA is an acronym 
used to remember the ratios. 
Introduce the Trigonometric 

Relations/Pattern Recognition 
A table could be kept to show that 
the ratios are equal for a particular 

ference angle.  
 
Technology

Table of Values. reSine (sin) 
Cosine (cos) 
Tangent (tan)  

Use a calculator to find the sine, 
cosine, and tangent of an angle. 

Use trigonometric ratios to 
issing side or 
ht triangle. 

 
solve for a m
angle in a rig

 

                                            
24 Refer to Appendix C: Instructor Resources and Handouts 

99 



Part Three: Curriculum Content                                                                     Chapter 5: Learning Outcomes 

Geometry (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will    
Identify and classify 
quadrilaterals based on 
their properties. 
• trapezoid 

 

• square 
• parallelogram 

 to 
ristics 

and properties of 
quadrilaterals.  

nd 

nds 
from a box to illustrate a 
square and a rhombus.  

a square to a 
rhombus.    

flective 

• isosceles trapezoid
• rhombus 

• rectangle 

Venn diagrams can be used
represent the characte

 
Reinforce logical thinking a
pattern recognition. 
 
Ask learners to cut the e

Learners can thread string 
through four straws to 
transform 

Metacognition/Re
Thinking & Relations/Pattern 
Recognition 
A square is a rectangle, but not 

 
is an example of 

t 

ition

every rectangle is a square.
Breathing 
respiration, but respiration is no
breathing. 
 
Relations/Pattern Recogn  

 used in 
 system, and 

n 

Classification systems are
biology, the number
WHMIS legislation.  Venn 
diagrams, webs, and maps ca
show how objects are classified.   

Use ratio and proportion to This is an application of ratio 
determine if figures are 
congruent or similar. 

and proportion. 
Technology 
The computer can be used to 

s 
percentages) or click and drag the 
ides of a figure to see the effects 

on the size and shape. 

generate shapes.  Learners can 
use scale factor (reported a

s
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Geometry (continued) 
2. U onal geom d spatse transformati etry to understan ial relationships of objects in 
      the world. 

Content Skills ands Instructor Tips Integrating Process Str
The learner will   
Use rotations (turns), 

 object 

l of these 

t shape, 

reflections (flips), and 
translations (slides) to 
describe how an
has been moved. 
 

Dancing utilizes al
movements. 

Technology 
Use the computer to transform a
picture.  Dilations (vertical an

 
d 

igures. 

 
Investigate how 
transformations affec
location, and orientation. 

horizontal stretches) can also be 
shown easily and related to 
congruent f

Transform an object using 
reflections, rotations, and 
translations. 

 

d 
are to 

nt examples of 
transformations. 

Recognize transformations in
artwork, logos, and tiling. 
 
Use MIRA, paper folding, an
desktop publishing softw
show transformations.  
 
The artwork of M. C. Escher 
provides excelle

Career/Consumerism 
Transformational geometry is used
in jobs which require building or 
the fitting together of parts.   

 

Place an object on the 
Cartesian plane and 
transform it to a new 

sing vertices. 

In 30 level courses, graphs are 
translated, reflected, and 
rotated on the Cartesian 
plane. 

 

location u
Locate lines of symmetry 
of simple objects. 

Métis sashes, star quilts, and 
beadwork have symmetry. 
 
Examine symmetry in nature. 
 
Folding laundry, cutting a 
cake, and laying floor tile can 
be examples of symmetry.   

Technology 
Use digital photography and 
Photoshop© or Paint© to make 
perfectly symmetrical pictures of 
learners.   
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Geometry: Real World Applications 
 
• Beading 

• Q

g a deck or fen e 

• Building a bookcase 

• Putting up drywall 

• Designing a garden 

• Machining 

ctivi i ards, and pool 

uilting 

• Architecture 

• Carpentry 

• Welding 

• Plumbing 

• Knitting 

• Designin c

• Sport and leisure a

• Masonry 
ties such as curling, hockey, b lli
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Reflective Questions for Instructors  
 

the use of mathematical terminology and encourage learners to do the 

w teaching strategy or assessment device in this strand? 

asized that mathematics is a web of interwoven concepts and 

 

 learners with an opportunity to review basic skills and identify their 

nd weaknesses? 

ial for learners for review? 

ources that had a meaningful context for the learner? 

 to explore and discover patterns on their own? 

 anxiety” in my instruction? 

thentic problems to teach geometry?   

 
 
 
 

• Do I model 

same? 

• Did I try one ne

• Have I emph

processes?

• Did I provide

strengths a

• Did I provide support mater

• Was I able to find res

• Did I allow learners

• Am I addressing “math

• Am I using au
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Statistics and Probability 
1. Collect, organize, and display data in variety of forms to evaluate and make a 

decisions. 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Identify why and how data Methods for data collection Problem Solving/De
is collected. include sampling and surveys 

in questionnaires or telephone 
surveys.  

s the original purpose 
lecting it in the first 

cision 

 
Does the form of collection 
addres
for col
place? 

Making 
The purpose of data and the 
method of collection need to be 

 
Career/Consumerism

understood to make decisions 
about the results. 

 
 

oducts.   
Companies use data collection in
the promotion of their pr
 

Collect and know the 
difference between 

Ask learners to list the sources 
of data and decide if they 

Career/Consu

primary data and would consider it a valid 
secondary data. source.  

 
Ask learners to develop 
questions relevant to them or 
their surroundings and collect 
data themselves.   
Example: Statistics can be 
obtained from websites to get 
specific data on: 
• Aboriginal populations; 
• the number of ESL 

learners in a particular 
program; or 

• immigration patterns in 
Canada. 

merism 

of data. 
 
Use the Essential Skills website to 
identify careers where statistics 
are used.   
 
The SIAST Graduate Employment 
Report is also a source of relevant 
statistics and graphs.  
  
 

Evaluate the validity of the source 

Have an awareness of 
biases in data collection 
and displays. 

Provide learners with a set of 
data and have them create a 
graph that supports or does 
not support a particular 
statement. 
 
Ask learners if there is bias in 
the design of questions.   
 
For example: various people 
might report that crime is 
increasing in Canada.  How 
can these statistics be 
confirmed or refuted? 

Metacognition/Reflective 
Thinking 
Have learners reflect on their own 
beliefs and biases.  Do they trust 
one source over another, and if 
so, why?  This section could be 
linked to ABE Level Three Social 
Sciences. 
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Statistics and Probability (continued) 
 Content Skills Instructor Tips Integrating Process Strands

The   learner will  
Organize data in a variety This is n 

ollecting data and displaying 

sk learners if there is any 
 

C
of ways. 

 

 the bridge betwee
c
data.  Use a  
• frequency table; 
• stem and leaf plot; and 
• table 
A
information lost in using any
one form.  For example, a 
frequency table loses the 
actual pieces of data. 

ommunication   
Displaying the same set of data in 

 a different ways communicates
different message. 
 

Represent a given set of 
data with a: 

 
 

Use newspapers, magazines, 
and the Internet as sources. 

on 
extensively to draw 

raphs. 

• pictogram 
• bar graph 
• circle graph 
• line graph 

 
On the Statistics Canada 
website scale and proporti
are used 
g

Metacognition/Reflective 
Thinking 

esses are 
 

ther strands, such as angles, 

What mathematical proc
used when making a circle graph? 
Reinforce concepts learned in 
o
percentages, and ratio/proportion. 
 
Technology 

sheet software to Use spread
generate graphs.   

Choose the best type of 
graph to represent data. 

 

k cific 
exa
representation and discuss 

s 
use

 

Encourage learners to show
the same data displayed 
several ways. 

Problem Solving/Decision 
Making 
A set of data can be displayed to 
how different outcomes.  Discuss 

why some displays will not work 
well for a set of data. 

 
As  learners to give spe

mples of graphical 

why that particular graph wa
d.  

 
Discuss how certain data lend
themselves to one type of 
display more so than another. 

s
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Statistics and Probability (continued) 
2. R d, and anal iety of   ead, understan yze data in a var forms to evaluate and make   
     decisions. 

Content Skills Instructor Tips Integrating Process Strands 
The learner will   
Read information directly 
from a graph.25

 as the 

 

ers 

quires looking at 
organized data.  
  
Ask learners to find graphs, 
prepare questions on them, 

Read information, such
title, the axes labels, or a 
numerical piece of data from
graph.  For example: 
• the population of 

Saskatchewan over the 
years; and   

• the percentage of learn
in Industrial Mechanics 
who found jobs in 
Saskatchewan. 

 
Reading food labels and 
distance charts on maps, and 
buying new windshield wiper 
blades re

Communication   
Reading information from a graph 

ther than from written 
information is a workplace skill. 
ra

and exchange the questions 
with another learner.   

Identify trends in a graph.  look at 
opulation growth or 

 

Ask learners to
p
unemployment rates in a city,
region, or province. 

Communication   
Explain in words what is 
happening in a graph. 

Compare and contrast 
graphs written in different 
forms. 

 

 why one form may 

 Ask learners to bring in graphs
and then group them by type; 
discuss
have been used over another. 

Find the range of a set of 
data. 

 Range is calculated as 
maximum value minus 
minimum value.   

                                            
25 Refer to Appendix C: Instructor Resources and Handouts 
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Statistics and Probability (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Calc

de for a 
Reinfo d in 

umbers and Number Sense 

 added: 
•

• e 
 central 

measures of tendency 
de). 

, 

  

Rulate the mean, 
median, and mo
set of data. 

rce concepts learne
N
when calculating mean.   
 
Look at the effect on the 
mean, median, and mode 

ewh n the following are
 a piece of data that is very 

large; 
• a piece of data that is very 

small; or 
a piece of data that is th
same as one of the

(mean, median, or mo
 
Often one specific piece of 
data is compared to the mean
for example, classroom or 

ividual marks. ind

elations/Pattern Recognition 
Alter a set of data to determine  

ean, median, the effects on the m
and mode.  
 
Communication   

an and mode are all Mean, medi
types of averages.  When average 
is used, it is referring to the 
arithmetic mean. 
 
Technology 
Statistical calculators can generate 
the mean. 
 
Problem Solving/Decision 
Making 
Choose mean, median, or mode 
as the most applicable method of 
comparison.  If there are only 15 
people in a class, it may make 
more sense to compare a grade to 
the median than the average. 

Identify data that has 

intended meaning and 
influence consumers. 

de 
t of 

ber of 
asing?  

Career/Consumerism
been reported in such a 
way as to manipulate the 

Ask learners to work in groups  
 to influence 

ts 
gum 

a vehicle is ranked number one 
for safety. 

 
 

(where possible) to deci
how best to display a se
data and give it a particular 
meaning. 

Advertisers use data
consumer spending; 
• two out of three dentis

recommend a particular 
•  

Debate an issue such as  
a newspaper article reporting 
an increase in crime rates.  
Are crime rates really 
increasing, or is the num
reported incidents incre
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Statistics and Probability (continued) 
3.  C robability ake dalculate basic p to evaluate and m ecisions. 

Content Skills  Instructor Tips Integrating Process Strands
The learner will   
Define probability as 
chance or likelihood of an 
event occurring. 
 
 

edia. 
Look for references in 
newspapers and other m

Communication   
Determine how many ways 

xpressed: probability can be e
• chance,  
• likelihood, and  
• probability. 
Career/Consumerism 
Occupational Health and Safety 
regulations quantify the risk of 
incidents occurring by likelihood 
and severity in certain jobs. 

Explain the difference 
between the odds and 
probability of an event 
occurring. 

The
dd

 

olving/Decision re is a difference between 
s and probability.  Odds o

are often used in gambling,
such as horse racing and 
roulette. 

Problem S
Making 
“Odds” is often used 
interchangeably with the words 
chance and probability but the 
terms have different meanings.  
Probability compares the number 
of favourable outcomes to the total 
number of outcomes.  Odds 
compare the chance of something 
occurring to the chance of 
something not occurring. 

Calculate the probability 
of a single event with 
equally likely outcomes as 
a ratio, fraction, decimal, 
or percentage. 
 

 
h 

.  Encourage 

(cystic fibrosis) or traits (eye 
colour).   

Traditional games from other
cultures can be used to teac
probability

Career/Consumerism 
Discuss purchasing raffle tickets.  

h ticket is equally likely to be E
drawn.  What if someone bought 4 

ets?  What 

ac

ick does that do to the 
robability? 
elations/Pattern Recognition

t
p

learners to use manipulatives 
such as dice, cards, and 
spinners to help them 
understand probability.  
Punnet squares are used in 
biology to look at the 
probability of genetic diseases 

R  
Reinforce basic skills with 
fractions, decimals, and 
percentages and discuss 
probability as a ratio. 

R
p

eason that the 
robability of an event 

happening and not 
happening has to add up 
to 100% or 1.   

If the probability of winning a 
contest is 10%, then the 
probability of not winning is 
90%.  The formula for 
probability is: 

Critical Thinking 
Knowing that the probability of an 
event occurring is .45, then use 
subtraction or algebra to calculate 
that the probability of the event not 
occurring is 1 - .45 = .55 
Whether using percentages or 
decimals, the probability is the 
same. %1001)()(

)()(

%1001)()(

==+

=

==+

WPWP

WinPLossP

LossPWinP
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Statistics and Probability (continued) 
Content Skills Instructor Tips Integrating Process Strands 

The learner will   
Explain the relationship of 

d 
 

Discus ident 
in the birth of two children.  If 

 of one 

families have all boys or all 
girls?  
 
In a contest, are the chances 
of winning theoretical or 
experimental?    

Ts the probability ev

there is a 50/50 chance
child being female and one 
child being male, why do some 

echnology 
Use calculators or websites to 

ration. 

ecognition

simulate data gene
experimental an
theoretical probability.

 
 
 

eR lations/Pattern R  
n what should 

ppen is an 
A distinction betwee
happen and what will ha
essential component of decision-
making.   

Recognize that 
experimental probability 

ith 
f 

Ask learners to conduct an 
experiment to test the Law of 

Technology 
Websites that roll virtual dice up 

Large Numbers. gets closer to the 
theoretical probability w
an increased number o
trials. 

to 
lts are 5000 times and present resu

available.  
 
 

Analyze and interpret 
probability to make a 
decision.   

they needed to make an 
analysis to make a decision.  
How did it turn out? 
 

Ask learners to discuss when Problem Solving/Decision 
Making 
Informed and knowledgeable 
decisions can be made with 
regards to the lottery, gambli
health issues, and weather 
influenced events. 

ng, 
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Statistics and Probability: Real World Applications 
 

 

 r

h as p t

• Gambling 

• Sports, such as batting g the playoffs 

• Probability of getting a b in a particular field in Saska

• Weather forecasting 

• Predictions for outbreak

plan

a ing, shoes, w

ms 

rtain 

sts 

 laws, such as bi  o

• Contests  

• Raffle tickets, lottery tickets, bingo 

• Advertising

• Medical research and

• City planning, suc

eporting  

utting up traffic lights at an in

 averages or teams makin

ersection 

 

jo tchewan 

s of diseases 

• Creating hybrids in 

• Establishing sizing ch

• Cost of shipping ite

ts 

rts for rings, cloth ire, and drill bits  

• Risk of injury in ce

• Life insurance co

• Safety

jobs 

cycle riders wearing helmets r using seat belts 
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Reflective Questions for Instructors 

 
s make decisions? 

ything new about my own learning style? 

environment for learners to ask questions? 

hewan and Canada?  

 individual during this strand? 

• Did I gain insight into how learner

• Do I explain and/or illustrate concepts more than one way? 

• Did I learn an

• Did I acknowledge any growth or achievements in learners? 

• Did I allow learners to generate their own data and statistics? 

• Am I developing a safe 

• Did I use examples relevant to Saskatc

• Did I meet or talk with each

• Am I maintaining a balance between content and concepts? 
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PART FOUR: 
CURRICULUM APPLICATIONS 

The Curriculum Roadmap: 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART ONE: 
CURRICULUM 

FOUNDATIONS 

PART TWO: 
CURRICULUM 

 DESIGN 

PART THREE: 
CURRICULUM 

CONTENT 

Guiding principles, 
educational theory 

and curriculum 
orientations 

The intention and 
the inherent 

challenges of 
change 

PART FIVE: 
AUTHENTIC 

ASSESSMENT 

PART FOUR: 
CURRICULUM 

APPLICATIONS 

The relationship 
between Generic 
Skills, Learning 
Outcomes, & 
Content Skills 

Allowing for 
relevant 

assessment 

Planning 
instruction 
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Chapter Six: Teaching Conceptually 

Concepts vs. Content  
Reform is constant in the teaching and learning of mathematics, in the definition and 
importance of numeracy, and in the requirements and skills of people entering the 
workforce.  It is through relevant contexts that concepts are taught and content covered: 
this creates a conceptual understanding of mathematics.  The acquisition of basic 
computational skills and memorized facts, theory, rules, and algorithms is no longer 
sufficient for life beyond the classroom.  It is the content that is linked and connected to 
the concept that creates meaningful and long lasting learning.  
 
One way to address this shift from content teaching to concept teaching is to adopt a 
concept-based approach to teaching.  According to the National Council of Teachers of 
Mathematics (2000) 
 

In planning individual lessons, instructors should strive to organize the 
mathematics so that fundamental ideas form an integrated whole.  Big ideas 
encountered in a variety of contexts should be established carefully, with 
important elements such as terminology, definitions, notation, concepts, and 
skills emerging in the process.  (p.15)  
 

Mathematics courses are filled with seemingly disconnected topics and skills, as well as 
an abundance of math-specific terminology.  For example, in a traditional approach to 
teaching addition, instruction framed around content, learners are required to learn 
about the process of addition many times as the content changes and becomes more 
complex.  The following list shows some of the areas where addition is approached as a 
new task each time. 
 

Specific Content for Addition 

 

Concrete, tangible items 
Whole numbers 
Decimals 
Coins 
Units of time 
Units of measure 
Percentages 
Integers 
Fractions 
Rational numbers 
Irrational Numbers 
Algebraic terms 
Polynomials 
Rational expressions 
Trigonometric values 
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By no means is th ing lengthy.  But 
 addition is learne ld on pre-

owledge, reinforce a known or familiar concept, and not become 
arning about decimals, then money, fractions, integers, 

s, 
ht, 

r to become a facilitator 

• bui  
how  
geo

• place less emphasis on memorization and rote learning and see mathematical skills 
as useful tools and processes that can be applied to a variety of contexts. 

ncepts: The Big Ideas of Math  

Concepts can be considered  conceptual teaching, 
specific content sk cepts or, a particular activity, project, or 
problem can be framed conceptually.  Employing the instructional shift from isolated 
content skills to broad concepts will help make mathematics a holistic subject.  
 
The following is a suggested list of mathematical concepts, or “Big Ideas” of 
mathematics.  Wh ontent and contexts are brought back to these 
larger ideas, they provide a big picture and incorporate some flexibility in how learners’ 
mathematical understandings are built.  It is important to set aside time to discuss with 
learners their understandings, give them the opportunity to reflect on their learning.  
This type of discou ng communication around mathematics 
and in developing metacognitive skills.     
 
 

e previous list comprehensive, yet it is already becom
d through a concept, a “big idea”, the learner can buiif

existing kn
overwhelmed.  Rather than le
algebra, and so on, each with its own seemingly disjointed set of rules and procedure
the concept of value is taught in the context of addition.  No matter what is being taug
the principle that adding is combining or putting together “like” values is reinforced.  
Concepts should be re-taught in a variety of contexts with different content, in essence 
teaching less in more depth. 
 
A concern with teaching any mathematics course is the time it takes to cover the 
ontent.  Employing a conceptual approach allows the instructoc

or guide to coach learners in building on what they already know.  No longer is the 
content list viewed as a series of tasks to be completed – it can be viewed as the 
mathematical contexts to which addition is applied.  This constructivist approach allows 

arners to: le
 

ld on prior knowledge.  Start with basics and then take the concepts and show
 to apply them in a new branch of mathematics, for example, with probability,
metry, or measurement.  

• build a depth of knowledge as opposed to a breadth of knowledge. 
• become empowered by developing an understanding of the connections in 

mathematics and build self-confidence and a positive disposition towards 
mathematics. 

Mathematical Co
 

 to be general tools of inquiry. In
ills can be framed into con

en mathematical c

rse is important in promoti
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Mathematical Concepts  
 
• Value 
• Symbolism/Notation/Language 
• Representation 
• Patterns 
• Logical Thinking 
• Spatial Relations 
• Mathematical Reasoning 

o Proportional Reasoning 

, how can the metric system be framed around concepts?  

be 
use
measures can be shown in relation to the value of the base units.  The basic skills of 

com r like 

 for 
exa

ematics, symbols are 
 symbols, are written is 

portant.  (for example, metre – m, and centimetre – cm)  

 

atterns:  The metric system was invented using the base ten system, and there are 
 smaller 

ns.   

n the metric system can be performed using 
roportional or algebraic reasoning.  Both methods should be presented to learners to 
nd out which one makes more sense to them.  A learner who needs to think more 

concretely may prefer the proportional thinking, whereas a more abstract thinker may 

o Algebraic Thinking 
• Relations and Functions 

o Algebraic representation 
o Graphic representation 

 
For example
 
Value:  The purpose of a measurement system is to represent values.  Models could 

d to illustrate the base units for measuring distance, mass, and volume.  All other 

multiplication and division can be reviewed here.  If a metre is divided into a thousand 
equal parts (millimetres), then what happens to the value or distance of a millimetre 

pared to a metre based on what is known about dividing by a large numbe
1000?   
 
Symbolism/Notation/Language:  Metric prefixes are used in everyday words,

mple, in words denoting time.  A decade, century, or millennium use the same 
metric prefixes as decametre, centimetre, and millimetre.  In math
used instead of written words, and how the abbreviations, or
im
 
Representation: Measuring devices and rulers, or some common types of containers
and packaging can be used to show how the metric system is represented.  
 
P
patterns with powers of ten.  Patterns with fractions can be studied if anything
than the base unit of one tenth of the previous unit is used.  
 
Spatial Relations:  When discussing base units, take the opportunity to differentiate 
between measuring length and volume.  Learners can learn about different dimensio
 
Mathematical Reasoning:  Conversions i
p
fi
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understand metric conversions algebraically.  For example, in the following question, 
arners may approach the solution in two ways.  

 

 proportional reasoning may set up the question as illustrated below.  
portion26 mentally, using equivalent fractions to solve for the 
  

le
 
How many centimetres in 2.3 metres?
 
Learners using
They may solve the pro
number of centimetres. 
 

m

mm 3.2
=

cmcm ?

cm
m
cm ?3.2

=×
3.23.21

100

1
100

olving the same problem algebraically, learners may use a conversion factor and 

  

 
S
understand that multiplication is required to arrive at a solution. 
 

cm
m
cmm 2301003.2 =×  

 
Although mathematically the same operation is being performed, these two methods
look very

 
 different.  The way of thinking about how the mathematics is done is what is 

ifferent, and learners need to know how they learn and understand best based on 
s is 
way 

ced here.  The context has 
hanged, however, and new content, metric conversions, is being covered.  The 

 shifts to 
e learner.  

 

d
content and previously developed skills.  In concept-based, instruction the emphasi
not on getting the right answer, but knowing how to get the right answer and which 
of thinking makes most sense to the learner.   
 
There are no new procedures, methods, or shortcuts introdu
c
instructor guides learning and the learners decide which method is best and fastest for 
them.  This can be explained as a transactional orientation, where the power
th
 
Teaching as a Process 
 
Course delivery will vary from organization to organization because some programs 
have group intakes and group-taught courses, while others have continuous intake with 
learners working on individualized programs.  Regardless of the delivery method used, 
there are common factors instructors will need to consider when designing a course 
from this curriculum.  The curriculum provides the philosophies, guidelines, and learning
                                            
26 Instructors should be cautious about using the process of cross multiplication to solve proportions.  If 
is taught as a shortcut or only a way to get the answer, then there is no understanding of why and how i

it 
t 

works.  It is a separate and disjointed method that learners may forget or apply incorrectly.  In some 
cases, as in the above example, it would actually take longer to solve the problem. 
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objectives an instructor must follow for any course.  With those factors in mind, and wi
knowledge and understanding of the content, instructors can begin to design their Level 

th 

hree Mathematics course.  

eaching is a developmental process where instructors progress through several 

ses.  The diagram below illustrates the cyclical nature of the 
aching process. 

about the learner.  Each learner comes with her own wealth of prior knowledge, life 

 

T
 
T
stages.  Where instructors are in this process will depend on their background, prior 
experience, and own understandings of mathematics, thus enabling them to create 
unique mathematics cour
te

 
LEARNER: 
Who am I 

instructing? 

 
CONCEPTS: 

Why am I 
teaching it? 

What am I 

 
How am I 
teaching? 

 
WHO am I instructing?  It has been repeated throughout this curriculum that the 
instructor needs to begin where the learner is, and this can only be done by finding out 

experiences, goals, and intuitive ways of understanding.  Instructors can administer 
learning style assessments or multiple intelligence inventories.  They can also talk to 
learners and people in the community to find out more about ethnomathematics and

CONTEXT: 
Where is it 

used? 

 
CONTENT: 

 
Teaching 
Process 

 

teaching? 

INSTRUCTIONAL 
APPROACHES: 
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intuitive ways of knowing, the cultural aspects of mathematics.  Reflection on and about 
mathematics can be undertaken through journaling as well as through dialogue.  
 
WHAT am I teaching?  Learners may be entering Level Three from Level Two or may 

, 
le 

nd 
p 

 
HOW am I teaching?  This relates to teaching strategies and methodologies – the 
instructors’ ways of connecting course content to learners’ frames of reference.  It is 
crucial that instructors “wrap" the content in appropriate illustrations, delivery methods, 
and learning activities to generate excitement and motivation in learners.  Some 
questions instructors may want to ask themselves include, “Am I including mathematics 
manipulatives and technology?” and “Do I vary my instructional strategies?”  
  
WHERE is it used?  The context in which mathematics is taught is what grounds theory 
and content.  Mathematics permeates everyday life.  Learners may be surprised to find 
out how many mathematical applications they already know but may not have 
considered to be mathematics, or see the relationship to numeracy and mathematical 
literacy.   
 
WHY am I teaching it?  Instructors can give two responses to this question.  One has 
already been addressed with the contextual applications of mathematics – to function in 
the world learners need to understand mathematics.  The second answer has to do with 
mathematical concepts, or the “big ideas” of mathematics.  Both should be addressed in 
the instruction to provide an enriched learning experience. 
 
IS my teaching effective?  Reflection on and evaluation of teaching effectiveness 
takes instructors back to the question “Who am I instructing?”  As mentioned previously, 
instructors need to be active in the learning process.  This is a checkpoint to address 
learner needs and curriculum requirements, as well as to receive feedback.  Depending 
on the organization, instructors may take this as an opportunity to form learning 
communities where best practices, positive experiences, and well-developed activities, 
strategies, or assessment tools can be shared, discussed, and enhanced.   
 
When instructors design mathematics courses, they can begin by acknowledging what 
they already do and know, and then begin to expand their repertoire of teaching 
methodologies, techniques, and activities.  What is important, is for instructors to realize 

ess 

be entering directly into Level Three.  The prior learning experiences will be varied
which may require that some learners spend more time on basic understandings, whi
others may need only a review.  By becoming familiar with the Learning Outcomes a
specific Content Skills, instructors can develop a flexible plan for individualized or grou
instruction.   

that it not matter where they are in the process, but how they work through this pro
as knowledge and experience widen and deepen.   
 
 

c
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Chapter Seven: Course Design 
 Course Elements 
 
As instructors develop and refine their mathematics courses, they can begin to 
incorporate the philosophies and methodologies discussed previously.  Daily lessons 
should reinforce basic skills, include a variety of instructional strategies, and connect to 
the larger mathematical concepts.  Three other areas of particular importance are 
ethnomathematics, workplace contexts, and learning styles.   

ematical perspectives and broaden learners’ views of mathematics – how  it 

ring 

 
Ethnomathematics 

Ethnomathematics is an emerging field of study with no single definition.  D'Ambrosio 
(as cited in Borba, 1997) defines ethnomathematics as "the mathematics practiced 
among identifiable cultural groups, such as national-tribal societies, labour groups, 
children of a certain age bracket, and professional classes” (p. 265).  Gender 

fferences can also fall under the umbrella of ethnomathematics. di
 
Instructors and learners need to be sensitive to individual understandings, cultural 
perspectives, gender-related issues, and cultural applications of mathematics.  A 
person’s cultural approach to and understanding of mathematics should enhance, not 
inhibit, success in the subject.  Educators need to be inclusive of a variety of 

thnomathe
is taught, learned, and understood – and assess learners for pre-existing knowledge 
and intuitive ways of knowing, starting with their own understandings. 
 
If mathematics is thought of as the development of structures and systems of ideas 
involving numbers, pattern, logic, and spatial configuration, and instructors understand 
ow mathematics has been developed and used in various cultures, a deeper h

understanding of mathematics can be gained.  Ethnomathematics is an attempt to b
mathematics into the lives of all learners.  It adds a global perspective to mathematics 
and highlights the accomplishments of all peoples. 
 
The incorporating of ethnomathematics into the course goes a step beyond the 
inclusion of a contextual question from a particular culture.  It means acknowledging 
cultural understandings of math that may be different from “western” constructs of 

athematics.   m
 
Tout and Schmidt (2002) found that “Functional math has much in common with 
ethnomathematics.  Both argue for an approach that covers a wide range of math skills 
embedded within social contexts and purposes and that values personal ways of doing 
math” (p. 171).  This corresponds with the view of numeracy advocated in this 
urriculum.  c
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Ethnomathematical un lowing: 
 

ssess mathematical knowledge and ways of thinking, which may 
be influenced by gender and learning styles or preferences.  This should be 

nized and highlighted.    

ng 
uld 

 
 are 

 

 

ics, 

 

standings that already exist so they 
ltural 

texts 

 
tion or response” (p.110).  In other words, adults need to be effective 

inkers who can apply their thinking tools to transfer and apply mathematical skills to 
n life, and in further training.   

derstandings in this curriculum include the fol

• Learners already po

recognized, acknowledged, and encouraged. 
• Mathematics is used in different cultures and in social and work situations outside 

the classroom.  The “academic math” traditionally presented in classrooms is only 
one of several “ethnomaths”.   
A global perspective is presented and the accomplishments of all people and of all • 
cultures are recog

• Mathematics is not neutral or bias-free, as every group creates a way of knowing 
that makes meaning of mathematics.  Numbers have certain significance or meani
in cultures and an awareness and representation of a variety of ethnomaths sho
be included in instruction.  

 
he example of quilting is relevant to this discussion.  There are numerous applications T

of mathematics in quilting design and execution, yet these may not be thought of as
mathematics.  Such mathematical concepts of spatial relations, patterns, and so on
know and well understood in a way far different from in-school mathematics, and which
may not coincide or make sense to a person’s framework of knowledge.  Because the 
purposes for using mathematics are cultural, the way mathematics is understood is also
cultural.   
 

he focus here is not on the content, but on how the content is dealt with in a particular T
cultural context.  Another example is the concept of division.  In “western” mathemat
division means to put an equal number of objects into a specific number of groups.  
From one Aboriginal perspective, the division of objects does not necessarily mean the
same thing, as Elders would be often given more than others, which would be seen as 
equal division of goods.  
  
nstructors should draw out the mathematical underI
can work with learners to help them make connections between personal and cu
understandings of mathematics embedded in their culture, as well as the kind of 
mathematics that have been taught in school.   
 

orkplace ConW
 
Adults need encouragement to develop skills in problem solving, decision-making, and 
higher-level thinking processes.  According to Ginsburg and Gal (2000) “People have to 
comprehend a situation, decide what to do, and choose the right (mathematical or 
other) tools from their ‘tool chest’ that will enable them to reach a reasonable or
ffective solue

th
new contexts at work, i
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The Level Three Mathematics curriculum is based on the principles developed by the 
National Council of Teachers of Mathematics (NCTM), which advocates that the 

tha le 
bel sted applications of the principles of 

 

De d 
of C

hing adults, then, include: 

t 

 

broader, transferable skills be addressed in a mathematical context.  They recognize 
t the processes of mathematics are just as important as the content.  The tab
ow illustrates the alignment between the sugge

the NCTM, as summarized by Kloosterman, Mohamad-Ali, and Wiest (2000, p. 70), the
characteristics of “tomorrow’s schools” as described in the SCANS report (U.S. 

partment of Labor, 1991), and the Employability Skills 2000+ (The Conference Boar
anada, n.d.). 

 

NCTM: application of 
the principles of adult 

numeracy 

SCANS Report: 
Characteristics of 

Tomorrow’s Schools 

Conference Board of 
Canada: Employability 

Skills 2000+ 

• Help learners see that 
mathematics is more 

 facilitator of 

ns. 
 

Strategy 
• Focus on development 

themselves 

• Learner-centred, 
teacher directed 

Fundamental Skills 
• Communicate 

attitudes and behaviours
• Be responsible 

and Tasks 

than a set of rules to be 
memorized. 

 
• Build on learners’ 

previous knowledge of 
mathematics. 

 
• Be a

of thinking skills 
• Assessment integral to 

teaching 
 
Learning  Environment 
• Learners actively 

construct knowledge for 

• Manage Information 
• Use Numbers 
• Think & Solve Problems 

Personal Management 
Skills 
• Demonstrate positive 

learning rather than just 
a lecturer. 

 
• Encourage learners to 

work together. 
 
• Ask complex questio

• Co-operative problem 
solving 

• Skills learned in the 
context of real problems 

 
Management 

• Learn continuously 
• Work safely 

 
Teamwork Skills 
• Work with others 
• Participate in Projects 

• Help learners become 
confident in their ability 
to use mathematics. 

 
Outcome 
• All learners learn to 

think 

 
The challenges in teac
 
• Beginning where the learner is.  Identify the knowledge, formal skills, and learning 

strategies as well as the informal and intuitive ways of knowing that adults bring to a 
learning situation.  
 

• Taking a constructivist approach to instruction.  Instructors guide learners in 
constructing their own knowledge and numeracy learning based on the premise tha
new knowledge builds on previous knowledge. 
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• Teaching the content holistically within the processes of mathematical thinking and
desired transferable employability skills, focusing on connecting major concep
not as a series of separate and seemingly unrelated ideas or skills.  

 
• Using a variety of authentic instructional and assessment methods including 

projects, problems, and activities, where learners are developing numerate 
behaviour as well as building a repertoire of basic computational skills.   

 
Reform means, “to

 
ts and 

 improve by alteration, correction of error, or removal of defects; put 
to a better form or condition” (http://www.thefreedictionary.com).  It must be stated 

than, that the philosophies of the mathematics curriculum are intended to initiate and 
impr s a ma That 
there are instructors already im cti
developin cation sk ns, and  in 
lea e
 
Instruc  f n  issues of ethnomathematics 
and incorporating project-base n uc s 
course.  Instructors should reinf rc
ma n athem tics cohesive and empowering learners to understand 
these s. ed 
 
• manip  in
• i aching strategies that address variat
• exp u
• ef nd on the prac e
• i rel a ng them to careers 

 (p so a urs, to 
ul lea

 
Learning Styles 
 
It is im
learning preferences of adult learners.  Because of their previous experiences, learners 
may think that they cannot learn, when it may be that there is a disconnect between 

eir preferred learning and teaching styles.  Learners may not be aware of their 

sty
the instructor can vary teaching st
 

s for 
a

categories listed are only some of the classifications. 

in

said, it is known that 
onal strategies and 

thinking skills

ovement in its delivery a

g communi

thematics course.  
plementing the instru

ills, positive dispositio
rn rs.   

tors can build on these ou dations by addressing
d a d problem-based instr
o e the concepts – the “Big Ideas” – continuously, thus 

tion into their mathematic

ki g the learning of m
learnings on their term

a
  This can be accomplish by:  

incorporating the use of ulatives and technology to mathematics courses; 
s; us ng a variety of te

anding the type of reso
lecting in a

ions in learning style
rces used; 

r tic  of teaching; and  
ev nt to the learners, relati

nal finances), or future 
us ng resources that are 
(construction), family life er cademic endeavo
create more meaningf rning.  

portant that instructors be able to recognize and identify the learning styles and 

th
learning styles and how they learn best.  
 
When learners and instructors have an awareness of their own learning and teaching 

les and preferences, the learner can implement various strategies for success and 
rategies and types of assessment.  

The charts on the following pages list some learning styles and some suggestion
te ching activities and strategies that suit each style.  It should be noted that the 
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arning Styles Traits Teaching 
Strategies Learner strategies Le

Active Learner information 
immediately, by 
discussing, 
applying, or 
explaining 

knowledge to 
make something 

• provide learners 
with opportunities 
to work in groups  

• avoid lectures 

compensate by 
studying in a 
group  

• learners make 
sense of 
information by 
using the 

• project-based 
learning requiring 
a presentation or 
application of the 

• if instruction
for little or n
to process
informa

 allows 
o time 

 the 
tion, 

Reflective 
Learner 

information by 
thinking about it 
first 

• learning logs 
 

periodically to 
reflect 

• make summaries 
of readings or 

• learners make 
sense of 

• individual work 
• journals 

• when reading 
material, stop 

class notes 

V

mappings, films, 
trations 

• use computer 
graphics 

• use manipulatives 

 

received orally or 
draw illustrations 

rams for 

• colour code 

• learners • use flowcharts, • create flowcharts
remember best diagrams, mind- from material 

isual Learner • learners prefer 
written instructions 

and diag
understanding 

what they see 
 demons

Auditory Learner 

• learners get more 
out of hearing than 
seeing  

• interviews, 
debates 

• panel 
discussions 

• ask a classmate t
explain something 
in words 

• get verbal 
• oral reports  
• oral 

o 

clarification from 
instructor 

 
n 

discussions of 
written material 

• lectures 

• discuss a problem
• talk out loud whe

studying 
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Learning Styles Traits Teaching 
Strategies Learner strategies 

S
Learner 

ding in 
ere 

ically 

• s on 
plan 

their work 

• 
d 

• 

• 

f 
 

• material in 
a logical order  

equential 

• learners gain 
understan
linear steps, wh
each step 
connects log
to the previous 
one  
learners focu
details and 

• present 
information in 
logical steps 
use structured, 
teacher-directe
lessons 

• present clear 
goals 
use an analytical 
rubric for 
assessment 

• fill in any missing 
details 
ask for help so 
there is 
understanding o
the big picture
 outline 

Global Learner 

•
d 

• ers tend to 
learn in large 
jumps without 

 

unit 
or chapter before 
beginning  

• show connections 
to what the 

 
 

•

•  the 
 

•  
re 

 learners are 
spontaneous an
intuitive 

 learn

seeing 
connections and
then suddenly 
“get it” 

• provide an 
overview of a 

learner already 
knows, and then
move into details

 use games 

 work at getting
big picture first
and then master 
the details  

 skim through a
chapter befo
reading it 

Tactile Learner 

• learners learn best 
by touching  

lay 

atives 
ssible 

• 
er 

• encourage 
learners to draw, 
make models, p
board games 

• use real objects 

make flashcards 
use the comput• 
to type notes 

and manipul
whenever po

Kinaesthetic 
Learner 

• learn best 
by touching, 
moving, or 
manipulating 
objects 

 to act 
t 

bs 

d when 

• 

learners • ask learners
something ou

• design 

• n
studying  
go to a museum, 
historic site

walk arou

, or job 
site to gain first 
hand experience 

mathematics la
which involve 
movement   

 
 

126 



Part Four: Curriculum Applications                                                     Chapter 7: Course Design  

Best Practices  
 
The theory behind the teaching of mathematics h  over
the idea that mathem ould, s a dynamic .  
The shift towards bes ins the fol
 
• A transactional app e  tha ts 

the learning and the ita
mational a s is social

oration of Ge ludes based,
used in and out of

• A constructivist ap uild ndings  
knowledge and exp

• Contextualizing learning
situations; 

• Use of manipulatives and technology – hands on materials and vis
to make abstract con te a  to 
understanding of ma ses; 

• A variety of resour  main y be desirable, a variety of 
ecomm
proble ach – th ly one righ

more than one solution for a project or prob e; 
• An interdisciplinary a atic subje nd 

other subject areas use mathematics; and  
• An inquiry approach rs ask quest nswers because they are 

engaged and motivated.  
 

Technology  
acement sic

.  Technology can only perform within the limits of the knowledge and 
understandings of the user.  Technology should be used to foster and enhance learning 
to provide accurate calculations, conserve time spent on calculations, and generate 
several examples very quickly so learners can  form conjectures, 
and understand mathematical principles.  Ther
learners are also bec l i

 to the Nation eachers 00)
  
 Electronic technologies – calculators an – are ess

teaching, learning, and doing mathematics.  They furnish visual images of 
mathematical ideas, they facilitate organizing and analyzing data, and they 
compute efficiently and accurately.  They can support investigation by students in 
every area of mathematics, including geometry, statistics, algebra, measurement, 
and number.  When technological tools are available, students can focus on 
decision-making, reflection, reasoning, and problem solving.  (p. 25) 

as developed  the years to reflect 
atics can, and sh
t practices for math 

roach – the learning 
 instructor is a facil
pproach – the focu

neric Skills – inc

be taught a
truction includes 

, exploratory subject
lowing: 

nvironment is such
tor; 
 on personal and 

t the learner direc

 change; • A transfor
• Incorp  the non-subject  transferable skills 

 based on prior
 the classroom; 
proach – learners b
eriences;  

 – learning is self determined and placed in real life 

 their new understa

ual aids are used 
develop cepts more concre

thematical proces
nd to allow learners

 textbook maces – although one
ended; 

m-based appro

pproach – mathem

 – learne

resources is r
• A project and ere is not on

lem is acceptabl
s is used in other 

t answer and 

ct areas, a

ions and find a

Technology is not meant to be a repl
learners’ intuition

for understanding ba  skills and 

 recognize patterns,
efore, while learning

iterate, a necessary sk
 about mathematics, 
ll in the workforce oming technologically 

al Council of T

and in life. 
 
According  of Mathematics (20

d computers 

 

ential tools for 
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Manipulatives  
 
Mathematics instructors are directing their attention toward the facilitation of learners’ 
understanding and conceptualization rather than reliance on the drill and practice of rote 
procedures.  The use of manipulative27 materials supports this shift in teaching 

ethodology.  Incorporating the use of manipulative materials, with an emphasis on the 

me onal mathematical knowledge.  

enc n of a solution – an integral part of problem 

bet d symbolic representations, and allow for different 
tches 

on rock or stones, and pictograms were used to represent mathematical calculations.   

The t into the 
lea ferred learning styles.  The instructor can 

s 
and no questions.  The emphasis is on the processes of mathematical thinking, not only 

t 
bot nt ways.  The 

 

Ba
Base Ten Blocks 

two colors or integer chips 

ets 
©

 

Metre Sticks 
Mira©

Pattern Blocks 

- Shmuzzles© 
©

 

          

m
thought processes of learners, provides an opportunity for the instructor to assess and 

et the needs of learners as they construct pers
 
Manipulatives are used to show that problems can be represented in several ways, 

ouraging discourse, and justificatio
solving and teamwork.  When used correctly, manipulatives illustrate the relationship 

ween real world applications an
learning styles.  Manipulatives such as the abacus, models, pebbles, sticks, scra

 
 use of manipulatives in instruction allows the instructor to gain more insigh

rners’ mathematical understandings and pre
ask more how and why questions as opposed to asking for the calculated answer or ye

on the computation of the right answer.  Technology and manipulatives illustrate tha
h the problem and the solution can be viewed in several differe

following is a partial list of manipulatives which can be used in the adult classroom.  

Algebra Tiles 
lance Scales  

Linking Cubes 

Bingo chips in 
Calculators 
Cards 
Dice 
Dot Paper 
Fraction Blocks 
Fraction Strips 
Fraction Circles 
Geoboards©

Geometry S

Tracing or “patty” paper 
Games:  

- Cribbage 
- Dominoes 
- Geoshapes© 
- Mastermind© 
- Rush Hour© 
- Scrabble© 

Geometric Solids or GeoBlocks
 

- Tilez  
- Yahtzee

 
 

  

                                 

© 

 
 to Appendix D:  Math Manipulatives 27 Refer
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Resources 
 
The selection of appropriate resources is challenging.  It should be noted that no one 
textbook reflects the variety of learner needs, the diversity of adult learners’ 
backgrounds, and the variance in program delivery methods.  In addition, print 
resources are only one of many media through which mathematics can be conveyed.  A 
list of relevant resources for instructors and learners, are included in the annotated 
bibliography.   
 
Some resources support one content strand more effectively than another, while oth
give a comprehensive overview of a variety of topics.  In some, the processes are 
supported, as in the Content-Area Strategies: Mathematics series (Brackett, 2002) 
which emphasizes reading, writing, and vocabulary. 
 
There are resources that take a more traditional, theoretical approach to mathematics, 

ers 

uch as the Pre-Algebra text (Haenisch, 2004) while others, like the Practical Problems 

ir 

d 
warding to both students and teachers” (Hartman, 2000, p. 266).   

arning 

ct and problem-based 
r the purposes of this curriculum

that has a specific end product or ar
es that the learner use and develop a var

s.  These skills can include researching, writing, collaborating, collecting, 
ying and analyzing data, listen  skills, or 

esponsibility and time managem

be completed by individuals or by smaller groups.  Projects simulate real 
here the content knowledge and skills acquired through the production 

.  During the p rocess, learners will typically 
olve one or more problems.  Creating the end product is the most important aspect of 
roblem-based learning.  

his learner-centered approach is motivating for adult learners.  They become engaged 
 authentic, real-world tasks where they seek out multiple sources of information, have 

the opportunity to collaborate and work with others, and are provided with opportunity to 
reflect and self assess.  “Rather than a curriculum emphasizing hundreds of isolated 
skills, mathematics education will embody real-life applications in the form of projects 

s
in Mathematics series (Delmar Publishers, various dates) take an applied approach 
specific to trades such as carpentry, automotive technician, and electrician. 
 
No matter what resources are chosen, they should be a supplement and support to the 
curriculum, encouraging learners to draw numeracy from, and apply numeracy to, the
daily lives, work, and further training.  “When the adults’ own experience can be 
harnessed, the learning experience is likely to be enhanced, exciting, appropriate, an
re
 
Project-based Le
 
A distinction must be made between proje -based learning 
learning.  Fo , project-based learning refers to a task or 
activity tefact in mind.  Completing the project 
requir iety of skills including those used in 
mathematic
organizing, displa ing and speaking
demonstrating r ent skills. 
 
Projects can 
world activities w
process are important to success roduction p
s
p
 
T
in
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based on themes and mathematical concepts” (Zaslavsky, as cited in Tout and Schmitt, 
002, p.170). 

hat type of 
 

ing 
 sessions or giving options to learners. 

is can be 

, or the 
y different cultures. 

cy 
m-
e 

tical facts and skills in a 

2
 
In project-based learning, suggestions from learners can be used to decide w
projects would be relevant – often the project ideas spontaneously arise through
discussions in class.  If learners are not to a point where they feel comfortable with 
choosing such projects, the instructor can then guide the decision-making by engag
in brainstorming
 
Some suggestions for projects may include: 
 
• Designing and making a Métis sash; 
• Creating a healthy menu for a week or cooking a meal for eight people; 

Creating a new beadwork design; • 

• Building a shed, given specifications;  
• Landscaping a yard; 
• Choosing a career, interviewing someone in that field to find out about the math 

used in the job, and creating a display on the career as it relates to math; 
Writing a math learning log or tracking the math used in everyday life.  Th• 

made more strand-specific by relating it to an area such as percentages or 
geometry; 

• Creating a mathematics newsletter; 
• Developing a workplace mini-manual; 
• Creating test question; or 
 Researching and writing a math report on famous mathematicians•

mathematics created b
 
Problem-based Learning (PBL) 
 
According to Ciancone and Tout (2001), the aims and ideals of adult basic numera
education ensure the function or purpose of math is the organizing structure.  Proble
based learning is reflected in any learning environment in which the problem drives th
learning.   
 

BL begins with a problem, and learners develop mathemaP
relevant context.  It is in the process of struggling with actual problems that learners 
learn both content and critical thinking skills.  PBL recognizes the need to develop 
problem-solving skills as well as the necessity of helping learners acquire necessary 
mathematical knowledge and skills.  Authentic learning involves the learner in activities 
and skills that are valued and used in the real world.   
 
The problem-based learning method is considered to be an authentic learning method 
because: 

• the problems used are ill-structured, messy problems with many correct answers, 
just as those the learner will encounter in the real world;  
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• the learning process requires the skills expected of learners when they encounter 
problems in their lives and careers; 
learners are given only guidelines – there is no one formula for solving the problem; 

assessment is continuous during the solving of the problem as well as at the end. 

re ith (1994), identifies a number of advantages 

ation;  
d (rather than discipline-bound) knowledge 

s
ers 

hro iding more structure than simply posing 
ructured problem. An example of Project-based 

uides can be found at the end of this chapter.  

e car you want? 

• 
• learners solve the problems – instructors are coaches or guides; 
• interdisciplinary connections are stressed; 
• learners’ prior experiences and pre-existing knowledge are emphasized; 
• the problems do not test skills – they assist in the development of skills themselves; 

and  
• 
 
G ening (1998) citing Robbs and Mered
associated with PBL modes of learning: 

• orm
• the development of an integrate

an increased retention of inf
 

base;  
• an encouragement towards lifelong learning;  

a greater exposure to real life experience and at an earlier stage in • the 
curriculum;  

• an increased learner-staff liaison; and  
• an increase in overall motivation.  (para 7)  

Preliminary work must be done to design the problem and ensure there are enough 
re ources to solve it.   The problem must be designed to assist learners in developing 
appropriate skills and knowledge. Initially, instructors may need to guide learn

ugh a problem-based assignments by provt
an open-ended question for an ill-st
Learning and instructor planning g
 
Some suggestions for Problem-based Learning include the following: 
 
• You are interested in purchasing a new car.  What should your annual salary be to 

afford th
• What is more cost efficient, taking the bus, a taxi, or owning a car? 
• Should I buy or continue to rent? 
• Should I buy or bring lunch each day? 
• Is buying in bulk a better deal? 
• How can I manage the income I have? 
• How can I live on Provincial Training Allowance (PTA) for the next 10 months? 
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Some suggestions for Interdisciplinary problems include the following: 
 

• d traffic lights be installed at a particular intersection? 

d lifestyle? 
• How can I better allocate the use of my time in a day, week, and month? 
• Am e
• Do g

 
Plann g
 
Planning for projects or pr es approaching the curriculum in 
a diffe n t in this chapter.  It begins with a 
consid a  of knowing the learners already 

 to 
ethod, 

ntextualized 
 practice, and then assess learners on what 
flowchart on the following page. 

 
 
 
 
 
 
 

Science 
• Should salt be used on highways? 
• Is ethanol a viable alternative fuel source? 
 
Social Sciences 

Shoul
• Should the community continue to support the rink financially? 
 
Life/Work Studies 
• Does my career goal reflect my desire

 I ating healthy foods? 
 I et enough sleep? 

in  Projects and Problem-based Learning 

oblem-based learning involv
re t way, as illustrated by the planning flowchar
er tion of ethnomathematics – the intuitive ways

possess.  The life experiences of the learners and questions or queries that arise from 
discussion with individuals or groups can also guide the problems which have been 
chosen.  
 
Rather than address the curriculum as a checklist of skills, the planner shows how 
knowledge is built and how this knowledge connects the strands.  Skills are matched
the real life problem, rather than problems created to address the skills.  In this m
instructors begin with the learner, not the content, choosing a problem relevant and 
meaningful to the learner and his past experience and knowledge. 
 
The traditional teacher-directed approach would have instructors tell or show learners 
what to do in mathematics, such as the teaching of procedures, algorithms, and rules 
for specific content.  Instructors give a few examples, including some co
examples, ask learners to perform drill and
they can do.  This process is shown in the 
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Teacher-directed Approach 
 
 
  

nt 
opic

Conte
Skills/T 

 
 

 
 

Example A 

 
 

Example B 

 
 

Example C 

 
 
 

 
Example D 

With project and problem-based learning, the focus is not on the content skill to be 
em that will require the learner to 

evelop skills within the context of the project or problem.  In some cases the learner 
 

 

m: it is 
portant the learner has a role in determining the context in which the content will be 
arned.  When the context is relevant and meaningful to the learner there is increased 
otivation for learning, leading to a deeper understanding, which in turn leads to 
ansferable knowledge and skills.   

he content is not the end in itself – it is the means of solving a problem or dealing more 
fficiently or flexibly with life experiences.  This transformative approach empowers the 
arner because it provides the opportunity for understanding the meaning of an 
xperience.  

 
 
 
 
 
 

covered, but on the processes in the project or probl
d
will transfer prior skills and knowledge: in other cases, the learner will develop new skills
to move towards a solution.  As the following flowchart indicates, the problem or project 
is what drives the learning.  Content is embedded, not de-contextualized. 
 

Project-based or Problem-based Approach (Learner Centered) 
 

 
 

            Problem A               Project A                  Project B               Problem B             
 

  
 
 

 
        Content Skills 
                               and Concepts  

 
 
The learner identifies the context or contributes a real life situation or proble
im
le
m
tr
 
T
e
le
e
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If learners are not yet comfor in mathematics, a more 
tructured problem can be used.  Instructors can specify the steps and tasks the learner 
ill comple
roblem using the planner is included in this section: Am I Eating Healthy Foods? 

he problem solving process in the sample planner consists of the following steps: 

• Understand the problem 
• Devise a plan 
• Carry out the plan 
• Evaluate/Reflect 
• Justify the solution 

pecific tasks have been identified within these categories which correlate to the 
mployability Skills, and the Content and Process Strands outlined in Part Three of this 

s, 

 
 

table with open-ended questions 
s
w te to work towards a solution in the problem-solving process.  A sample 
p
 
T
 

 
S
E
guide.  As well, sections have been included that identify interdisciplinary connection
resources, assessment, ethnomathematics, technology, and manipulatives. 
 
The following pages contain a planning flowchart and two planners.  One has been 
completed as an example of how to use it: the other is blank so instructors can adapt it 
to suit their own and the learners’ needs.     
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Life Experiences 

Questions and 

Discussion from 

Individuals or Group 

 
Theme, Project or Problem 

Interdisciplinary 
Connections 

Math 
Content 

Skills 

Math 
Process 

Skills 

Conceptual 
Understandings 

 
Ethnomathematics 

Planning Flowchart  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Resources:      Technology and Math Manipulatives: 
     
 
 
 
 

 
 

Assessment: 
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Structuring for Problem-based Learning 

ossible Tasks            Possible Assessments 
        to               to 

Understand the Problem 
 
 
 

Devise a Plan 

Carry Out the Plan 

 

 
 
 
 

 
 
Problem:_________________________ 
 
 
P

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Evaluate/Reflect 
 
 
 
 
 
 

Justify the Solution 
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Sample Plan: A iduals) 
Problem Solving Process Understand the Problem Devise a Plan 

m I Eating Healthy Foods?  (PBL for Indiv
 

Tasks 

decoding Research 
categories 
on food 
labels 

Track eating 
for 1 day 

Bring 3 food 
labels from 
some favourite 
foods: read 

e 

Read article on 
nutrition labels 

and analyz
Employability Skills 

 Rea
Fundamental Skills material access 

information 

  d & understand written 
Skills 
abilities to 

& 

Personal Management 
Skills  Show 

confidence  

Responsible 
for own 
learning 

 

Teamwork Skills     
Content 
Numbers and Number 
Sense 

Understan

percentages  
   

d values of 
ers and  whole numb

Algebra     
Ratio/Rate/Proportion     

Measurement Recognize units used in nutrition: calories, grams, milligrams, parts per million 
(ppm), International Units (IU), percentages  

Geometry     

Statistics and Probability   Collect and 
Read and 
understand data 

forms 
organize data  in a variety of 

Processes 
Problem Solving/Decision 
Making     

 
Communication Reading   Display data  

 

Recognition 
 Relations/Pattern    

 
Career/Consumerism     

Metacognition/Reflective 
Thinking     

Technology 
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Problem Solving Process Carry Out e uate/Reflect y th
Plan Eval Justif

Tasks  fat. 
re s 

Cha
Is s sed effective? 

Ma
comparison of 
da

Calculate 
calories from

A  calculation
nge diet by…
trategy u

correct? 
. 

thematical 

ta to theory  
Employability Skills 

Fundamental Skills 
Can choose 
appropriate 
technique for 

  

calculation 

Personal Management Skills 
   

Teamwork Skills 
   

Content 

Numbers and Number Sense Convert a fraction  Understand 
inequalities  to a per cent 

Algebra 
Derive a formula
for calcula

 
ting 

calories from 
grams of fat 

  

Ratio/Rate/Proportion 
proportion  

 

Use unit 
conversions 
Write and solve a  

Measurement    

Geometry    

Statistics and Probability  Use statistics to evaluate diet  

Processes 
Problem Solving/Decision 

aking  Apply new knowledge to 
assess and change diet 

Healthy foods to 
buy …  M

Communication 
Perform 
calculations in 
context 

Assess the reliability and bias 
of resources 

Can explain 
choices either 
verbally or in 
writing 

ition  Percentiles on height /weight 
cha s  Relations/Pattern Recogn rt

Career/Consumerism Assess differences between low fat, non-fat foods, using labels: 
compare prices: purchas  healthy foodes s 

Metacognition/Reflective 
Thinking 

Know preference 
for thinking 
algebraically or by 
setting up 
proportions 

  

Technology 
Spreadsheet 
Calculator 
Internet 
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Interdisciplinary 
Connections 

 

 
• udies 
• Science 

unicatio

 Life/Work St

• Comm ns 

Available Resources 

 

• Health Canad Website: http://www.hc-a 
sc.gc.ca/hpfb-dgpsa/onpp-bppn/index_e.html  

d April 27, 2005) 
 labels fr m food products 

 Average height and weight chart found, 2005, 
http://www.halls.md/chart/height-weight.htm

(Retrieve
• Actual o
•

 
(Retrieved April 28, 2005) 

• Talk to a health nurse or a nutritionist 

Assessment  

 

 
sed Learning Holistic Rubric (See Part 

atical lculations for accuracy, in lusion of 

• Technological Literacy Assessment (Refer to 
Appendix A)

• Problem-ba
Five) 

• Mathem
units 

ca c

 

Ethnomathematics 

 

pt tions to Canada's Food Guide to 
ing 

• Website: http://www.nutritionrc.ca/guide.html

• Cultural Ada
Healthy Eat

a

  
(Retrieved August 22, 2006) 

Technology and 
Manipulatives 

 

• Computer software to organize data 
 Use of Interne

• E-mail people for information 
• Spreadsheet t culati

calories from f tein 
• Calculator usage 

• t for research 

o input formula for cal
at, carbohydrates, pro

ng 

Learning Styles • Reflective
• Kinaesthe

 Lea t
tic a earners can use

computer to organize and track data.  Learners can 
bring in actual

rner can work independen
nd Tactile L

ly.  
 the 

 food samples. 
• Verbal Learner can do a verbal final presentation  
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Blan

Problem Solving Process Understand the Problem Devise a Plan 

k Planner 
 
 

Tasks   

Employability Skills 
  Fundamental Skills 

Personal Management Skills   

  Teamwork Skills 

Content 

Numbers and Number Sense   

Algebra   

  Ratio/Rate/Proportion 

  Measurement 

Geometry   

  Statistics and Probability 

Processes 

Problem Solving/Decision 
Making 

  

unication   Comm

Relations/Pattern Recognition   

  Career/Consumerism 

Metacognition/Reflective 
Thinking 

  

Technology   
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Problem Solving Process Carry Out the Plan Evaluate/ 
Reflect  Justify 

Tasks    

Employabili  ty Skills

Fundamental Skills    

Personal Management Skills    

   Teamwork Skills 

Content 

Numbers and Number Sense    

Algebra    

Ration/Rate/Proportion    

Measurement    

Geometry    

   Statistics and Probability 

Processes 

Problem Solving/Decision    
Making 

Communication    

Relations/Pattern Recognition    

Career/Consumerism    

Metacognition/Reflective    
Thinking 

Technology    
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In s terdisciplinary Connection

 

 

 

Available Resources 

 

 

Assessment  

 

 

Ethnomathematics 

 

 

Technology and 
Manipulatives 

 

 

Learning Styles 
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PART FIVE: 
E TIC ASSESSMENT 

The Curriculum Roadmap: 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

AUTH N

PART TWO: 
CURRICULUM 

 DESIGN 

PART ONE: 
CURRICULUM 

FOUNDATIONS 

Guiding principles, 
educational theory 

m 
orientations 

 
 
 
 

PART THREE: 
CURRICULUM 

CONTENT 

and curriculu

The intention and 
the inherent 

challenges of 
change 

PART FIVE: 
AUTHENTIC 

ASSESSMENT 

PART FOUR: 
CURRICULUM 

APPLICATIONS 

The relationship 
between Generic 
Skills, Learning 
Outcomes, & 
Content Skills 

Allowing for 
relevant 

assessment 

Planning 
instruction 
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Chapter Eight: Diversifying Evaluation and Assessment  
 
Evaluation and assessment should be considered at the beginning of the course 
planning phase so instructors can be certain that their evaluation and assessment will 
be diversified.  There are several questions to consider when creating an evaluation 
scheme and designing assessment, including:   
 
• What is to be assessed?   
• How will the assessment be done?   
• Why should something be assessed?   
• Which pieces of assessment will be considered in evaluation?   
• Have I created opportunity for the learner to be involved?  
 
Cumming and Gal (2000) argue that 
 

Too many adult numeracy programs are still focusing on assessing students’ 
basic computational activities, rather than also identifying how learned skills 
enable students to achieve life or work goals that they could not previously do, 
and on whether students’ reasoning processes and their conceptual 
understanding (of the mathematical ideas behind any computational procedures 
they learn or use) are improving.  (p.311) 

 
One way instructors can involve learners in the process is to encourage their 
participation in determining evaluation and assessment.  They could decide what will 
receive more weighting in their evaluation or design an assessment tool.  Learners and 
instructors should discuss options for assessment and evaluation as early in the course 
as possible.  Too often assessment is created by the instructor after instruction has 
been delivered.  This creates a situation in which instruction drives assessment and 
evaluation and, therefore, the learning process, so learners may not understand on 
what they are to be assessed and evaluated.    
  
Evaluation 
 
Evaluation is a judgement that is made on the information gathered through the 
assessment of learners and which informs learners of the competency level they have 
reached.  By reviewing the evidence collected in selected assessments, instructors can 
determine the value of the final products and assign a score or grade.  Although each 
Content Strand needs to be evaluated, the weightings for each should vary to address 
specific learner needs.  A balanced and comprehensive evaluation will incorporate all 
types of assessment and emphasize both the processes and products of learning.   
 
The scheme chosen for evaluation will depend on the instructor’s professional 
judgement, the individual learner, and the assessment strategies used.  The 
assessment tool can be a project, a lab, an exam, or a problem-based activity that runs 
the length of an activity, a unit of study, or a course.  
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Eva

 
.  

or sample evaluations.  In Sample A, the categories for 
y assessment strategies.  Various assessment 

tegory.  Evaluation should include 
 variety of ways.   

he categories for completion of a unit and of the course are called unit and final 
ily final exams or tests.  A final assessment could 

e a project or problem that has been carried on throughout the course.  The weighting 
of the 
succes
 

luation Schemes 
 
Evaluation schemes should be mathematically clear, straightforward, and easily 
understood by the learners.  The schemes should also be flexible and allow for 
adaptations.  Schemes need to be presented to learners and explained in detail at the
beginning of the course and revisited throughout
 
The following are two options f
the course evaluation are characterized b
tools are then slotted into the appropriate ca
assessments that allow learners to demonstrate their knowledge in a
 
T
assessments.  They are not necessar
b

categories should be chosen so that one assessment tool cannot influence 
s or failure in the course.   

Evaluation – Sample A 

Daily Work 
• Self-assessment 
• Interviews 
• Peer-assessment 
• Assignments 
• Quizzes 
• Problem-based learning 

25% 

Unit Assessments 
• Activity 

25% 

• Projects – group or individually 
based  

• Tests including both calculation 
questions and written responses 

Journals/Learning Logs 15% 

Math Labs 
• Hands on practical labs 
• Computer technology based 

15% 

• Project-based 

Final Assessment 
• Problem-based assessment 
• Comprehensive exam 

20% 
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Sample B uses a different a
ivided among the Conten

pproach from Sample A.  The weightings for the year are 
t Strands, with various assessment techniques for each 

  If the 
hen that 

d
strand.  Individualized schemes for learners can be created by changing weights.
Numbers and Number Sense strand merits less weight or less time spent on it, t
can be reflected in the evaluation.  
 

Evaluation – Sample B 

 Learner 1 Learner 2 

Numbers and Number Sense   20% 10% 
• Review Assignments 
• Calculator usage activity 

Algebra       
• Assignment in partners on solving word problems 
• Consumerism project using alg

15% 15% 

ebraic formulas to 
compare prices in three stores 

• Written assignment on inter
relationships  

preting the graphed 

Ratio/Rate/Propo
• Plan a dinner fo
• Draw a scale diagram of a house, kitchen, yard, 

or any shape 

2 20% rtion 0% 
r eight 

Measurement  
• Lab measuring different fundamental measures 

using a variety 
• Quiz on prefixe

15% 15%     

of tools 
s 

Geometry       
Measuring angles ass
• Project – create n

dictionary  
• Transformation

15% 20% 
ignment. 

 a  illustrated mathematics  

al geometry  

Statistics and Pro   
• Math Lab on ex

theoretical prob i

1 20% bability  
erp imental compared to 

ab lity. 

5% 

Totals 100% 100% 
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Assessment 
 
If the goal is for learners to learn mathematics more conceptually, then instruction and 
assessment must be parallelled.  The goal of assessment is to inform the instructor and 
learner of improvements made in comprehending, synthesizing, and applying 

formation, allowing learners to develop metacognitive skills – to learn how they think 
mathematically.  
 

ssessment tools should be varied and include more methodologies than paper and 
pencil testing including, where applicable, journals, open-ended problems, checklists, 

wo This ensures that the continuum of learning 
 is 

nderstanding.  

ogre ell as sho eas 
ing how they are assessed, as 

 

 
Diagnostic assessment is used primarily to identify learner needs and to determine the 

ipants.  Diagnostic assessments us ccur befo
a gh they may be performed during a course to guide 

ent, instructors may be able to 
ide ifficulties so instruction can be modified to help learners achieve their 
goals.  

r e and plays an integral part in 
learner achievement because it offers feedback to the learners about work in progress 

 ping skills.  It also provides feedback to instructors about the 
course and whether instructional strategies have been effective. 

nistered at the end of a unit of study, course, or term.  
pplication of curriculum objectives, 

Content and Process Skills, Learning Outcomes, and Generic Skills.   

b) Authentic Assessment 

arned, an assessment method must 
exa e abilities.  Authentic assessment presents learners with 

equire them to apply relevant skills and knowledge.
ted skill or a retained fact does not measure a learner's abilities effectively.  

ssessment is said to be authentic when it is done under “real life” conditions.  Rote 
learning and memorization should be minimized, with emphasis placed on learners 

 

in

A

peer and self-evaluations, and group rk.  
 concept – achieved, that learners reach the higher levels – from content to context to

of cognitive awareness and u
 
Assessments provide feedback to the learner on her pr ss as w ws ar
for improvement.  Learners can play a role in determin
well as on what they would like to be assessed.    

a) Types of Assessment 

prior knowledge of partic ually o re a 
le rning experience althou
instruction.  For example, after a diagnostic assessm

ntify learning d

 
Fo mative assessment is undertaken during a cours

or about their develo

 
Summative assessment is admi
Learners demonstrate their understanding and a

 

 
To evaluate accurately what a person has le

mine his or her collectiv
real-world challenges that r
an isola

  Testing 

A

knowing how to learn and find information.   
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Authentic assess
hecklists, or pe

ment tools can include rubrics, self-assessments, performance task 
er assessments.  These tools will vary from task to task, learner to 

 

 
 so they can better work towards meeting the criteria. Assessment 

ols can be designed by the instructor or in collaboration with the learner(s).  

tion to basic skills. 
• Directly evaluates holistic projects.  

• Stems from clear criteria made known to learners.  
ssibility of multiple human judgements.  

• Relates more closely to classroom learning.  

fm

c
learner, or group to group, as the assessment tools are customized to the task, learner,
or group.   
 
To create an awareness of what is being evaluated, it is important that learners see the
criteria in advance
to
 
Authentic assessment accomplishes the following goals:  

• Requires learners to develop responses rather than select from 
predetermined options.  

• Elicits higher order thinking in addi

• Synthesizes with classroom instruction.  
• Uses samples of learner work (portfolios) collected over an extended time 

period.  

• Allows for the po

• Teaches learners to evaluate their own work.  

(Retrieved on April 13, 2005 from http://www.funderstanding.com/theories.c ) 

Portfolios 

Research 

Games 

Discussions 

Projects 

Learning Stations/”Mathletics”  

ls 
 

d/or 

Suggested Assessment Strategies: 
 

Journals 
Projects 
Self- Assessments 
Written Responses 

Explanations 
Panel Assessments  
Interviews 
Problems 

Essay Writing 
Tests  
Quizzes 

Math Labs 
Peer Assessments 
Learning Logs 

 
 
c) Assessment Tools 
 
A variety of assessment tools should be incorporated into the course as instructors 
implement the curriculum fully.  Descriptions of some of the types of assessment too
are provided and are followed by examples of the tools.  These are samples only, and
while they may be used as presented, instructors can adapt or modify the criteria an
format to suit the learner, group, or activity.   
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1)  Self Assessment provides opportunities for learners to engage in deliberate tho
     about what they are learning and how they are learning it.  Such self assessment   
     encoura

ught  

ges learners to become independent learners and can increase their   
   motivation.  

s 
ourse.  

This sample outlines many skills that may be developed in the mathematics 
 is also a column for the 

learner on 
strengths and suggestions for improvements.  (sample provided)  

 
2)  Portfo rk or pieces of evidence that exhibit 

pro i r skill.  There are two main types of 
por l e 
variety of items.  It can include personal items like a historical journal or timeline, 
spe fi xemplary academic piece, 
art r e other type of 
por l cted from the foundational 
por l particular job or highlighting a 
particular skill. 

 
Portfolio Evidence Log – This is designed to guide learners in choosing artefacts 

 a perspective employer how they have 
demonstrated a particular employability skill.  To be able to show evidence for a 
s  powerful than stating in w  has the skill.  (sample 
p

 
3)  Rub es which list the riteria and the levels of quality 

for t he learner will be   Learners and instructors can 
desi ogether.  There are two m of rubrics.  An analytical rubric 
looks at specific aspects of the work being assessed.  The assessor judges the work 
by examining its elements.  The advantag ic is that it provides 
spec ack to the learner and instru rubric contains multiple 
cate d descriptions within each c  work or 
process being assessed as a whole by assigning a single score based on an overall 
assessment of performance rather than by scoring or analyzing dimensions 

 

  
 

Employability Skills Self-Assessment – this can be used for a specific task, or a
an overall assessment of the learner at particular times throughout the c

classroom and transferred to the workplace.  There
instructor to assess the learner and then initiate a dialogue with the 

lios are a collection of samples of wo
fic ency or improvement in a particular area o
tfo ios: process and product.  A process or foundational portfolio contains a wid

ci c achievements or awards, letters of reference; an e
wo k, or writings.  This type focuses on who the learner is.  Th
tfo io is the product portfolio, where items are sele
tfo io for a specific purpose such as applying for a 

that would indicate or illustrate to

kill is more riting that one
rovided) 

rics are scoring guid important c
he criteria on which t  assessed.
gn rubrics t ain types 

e of an analytic rubr
ific feedb ctor.  A holistic 
gories an ategory.  The assessor views the

individually. 
 

Rubric for Assessing Understanding of Mathematical Processes (Analytical) –
This rubric could be used to assess one part of a project or problem.  While it 
outlines specific mathematical criteria, it may also be used, in part, to assess a 
computational assignment.  (sample provided) 
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Problem-based Learning Holistic Rubric – This rubric can be used to assess how 

  

)  Checklists are guidelines listing skills, behaviours, and characteristics to help record 
ins  
a s

 
by 

 
 
5)  

e can be given for completion, participation, and reflection, but not 
for content, grammar, and sentence structure.  

 
estions 

ovided) 

 

 
6)   

 
g 

 
ample Assessment Tools 

 
The fo  
the pre  
as nee
 

a learner is developing problem-solving strategies and methods.  It would 
indicate how the learner is performing in this area, with no specific criteria listed.
(sample provided)   
 

4
tructor observations as learners perform tasks.  The checklist can also be used as
elf-assessment or peer assessment. 

Daily Work Checklist – Although designed for instructors, this could be used 
learners as a self-assessment or a tool to develop metacognition and reflective 
thinking skills.  (sample provided) 

 
Project Checklist – this generic list focuses on the processes a learner goes 
through while working on a project.  It is flexible as it can be used for individuals 
or groups or when the product is a presentation or an artefact.  (sample provided)

Journals are a way for learners to reflect and write about their feelings or about 
topics that are important to the course.  A journal can be a place where learners 
voice ideas, concerns, and opinions.  The instructor can gain insight into the 
attitudes of the learner and may also be a way for instructors and learners develop 
rapport.  A grad

Open-Ended Math Journal Questions – These give a variety of sample qu
that allow learners to provide an open response.  The questions are categorized 
for assessment of understandings in the affective and cognitive domains.  
(sample pr

 
Guided Journaling – If learners are not feeling comfortable with open-ended 
questions, or if literacy levels do not allow learners to write at length, then guided
questions can be used to promote writing and reflection.  (sample provided) 

Written Response Questions: These questions are designed to go beyond basic
computation so learners explain their understandings about the computations they
perform.  The learners’ responses can be assessed to determine their understandin
of mathematical concepts.  This type of questions can be used on exams, in 
journals, or as a prior learning assessment.  

S

llowing pages show the sample assessment tools which have been explained on
ceding pages.  Instructors are encouraged to photocopy, modify, or adapt them
ded.  
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Employability Skills – Self-Assessment 

                                                    
 
Name:  Date:    
 

Key:  1 = never        2 = rarely       3 = occasionally     4 = frequently     5 = always 
 
Fundamental Skills Learner Instructor 
Numeracy   
Makes mathematical estimations.   

asic mathematical concepts.   Uses b
C
p

hoose  to solve a  
roblem

  s an appropriate mathematical technique
. 

Communication   
es effective listening skills.   Practic

Understands non-verbal cues.   
Explains concepts to others.   
Reads and understands written material.   
Understands and presents information orally.   
Conveys ideas in writing.   

anaging Information   M
Knows how to acquire information.   
Evaluates the source of information for validity.   
Organi mbols, pictures, graphs, objects, and 

ther in
  zes and processes sy

formation. o
Uses computers to process information.   
Problem Solving   
Recogn   izes a problem and implements a plan of action to solve it. 
Tries more than one strategy to solve problems.   
Uses a decision-making model.   
Recognizes there can be more than one solution to a problem.   
Reflects on, and analyzes, possible solutions to problem.   
Justifies or argues for a solution to problem.   

  Organization 
Pays attention to detail.   
Establishes priority tasks and responsibilities.   
Works well without supervision.   
Follows set procedures, practices, and norms.   
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Employability Skills – Self-Assessment (continued) 
 
Personal Management Skills   Learner Instructor 
Attitude & Behaviour  
Shows confidence in own ability.   
Attends daily and on time.   
Seeks new opportunities and challenges.   
Accepts sugg   estions and criticisms. 

 Responsibility 
Sets goals and works toward them.   
Completes tasks and assignments.   
Advocates for self by asking questions.   
Lifelong Learner  
Takes responsibility for own learning.   
Understands own learning styles.   
Is aware of and interested in developing new skills.     
Uses experiences to learn more about personal potential.   
Reflects and self-evaluates.   

Teamwork Skills Learner Instructor 
Relationships  
Proactive in establishing relationships.   
Gets along well with others.   
Values diversity and respects differences in others.   
Resolves conflict.   
Contributions  
Collaborates and shares ideas.   
Works toward group goals.   
Brings energy and enthusiasm to the learning situation.   
Teaches others new skills.   
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Portfolio Evidence Log 
 

  Name        Date      
 
Fundamental Skills Artefact Illustrating Skill 
Numeracy 
Makes mathematical estimations. 
Uses basic mathematical concepts. 
Chooses an appropriate mathematical technique to solve a  
problem. 

Communication 
Practices effective listening skills. 
Understands non-verbal cues. 
Explains concepts to others. 
Reads and understands written material. 
Understands and presents information orally. 
Conveys ideas in writing. 

Managing Information 
Knows how to acquire information.  
Evaluates the source of information for validity.  
Organizes and processes symbols, pictures, graphs, objects, and 

. other information
 

Uses computers to process information.  
Problem Solving 
Recognizes a problem and implements a plan of action to solve it.  
Tries more than one strategy to solve problems.  
Uses a decision-making model.  
Recognizes there can be more than one solution to a problem.  
Reflects on, and analyzes, possible solutions to problem.  

 Justifies or argues for a solution to problem. 

Organization 
Pays attention to detail.  
Establishes priority tasks and responsibilities.  
Works well without supervision.  
Follows set procedures, practices, and norms.  

154 



Part Five: Authentic Assessment                                  Chapter 8: Diversifying Evaluation and Assessment  

Portfolio – Evidenc
 

e Log (continued)  

Personal Management Skills Artefact illustrating skill 
Attitude & Behaviour 
Shows confidence in own ability. 
Attends daily and on time. 
Seeks new opportunities and challenges. 
Accepts suggestions and criticisms. 

Responsibility 
Sets goals and works toward them. 
Completes tasks and assignments. 
Advocates for self by asking questions. 

Lifelong Learner 
Takes responsibility for own learning. 
Understands own learning styles. 
Is aware of and interested in developing new skills.   
Uses experiences to learn more about personal potential. 
Reflects and self-evaluates. 

Teamwork Skills  Artefact illustrating skill 
Relationships 
Proactive in establishing relationships. 
Gets along well with others. 
Values diversity and respects differences in others. 
Resolves conflict. 

Contributions 
Collaborates and shares ideas. 
Works toward group goals. 
Brings energy and enthusiasm to the learning situation. 
Teaches others new skills. 
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Rubric for Assessing Understanding of Mathematical Processes 

  
 
Name       Date       
 
(Generated by: http://rubistar.4teachers.org/index.php) 

3 2 1 CATEGORY 4 

Mathematical 
terminology and 
notation are 

term
not

Terminology  always used, 
and 

Notation 

Correct 

making it easy to 
understand what 

Correct 
inology and 

ation are 
usually used, 
making it fairly 
easy to 
understand what 
was done. 

Correct 
terminology and 
notation are used, 
but it is sometimes 
difficult to 
understand what 
was done. 

There is little use, 
or much 
inappropriate use, 
of terminology and 
notation. 

was done. 

Mathematical 
Reasoning 

refined 
m

Uses complex and U

athematical 

ses effective 
mathematical 
reasoning 

Some evidence of 
mathematical 
reasoning. 

Little evidence of 
mathematical 
reasoning. 

reasoning. 

Explanation 

Explanation is 
detailed and clear. clear. 

Explanation is Explanation is a 
difficult to 
understand, but 
includes critical 
components. 

Explanation is 
difficult to 
understand and is 
missing several 
components or 
was not included. 

Neatness neat, clear, 
and 

Organization 
organized
that is eas

The work is 
presented in a 

 fashion 

The work is 
presented in a 
neat and 
organized fashion 

The work is 
presented in an 
organized fashion 
but may be hard to 
read at times. 

unorganized and is 
extremely difficult 
to read.  It is hard 
to know what 
information goes 
together. 

y to 
read. 

that is usually easy 
to read. 

The work appears 

Strategy efficient and 
effective strategy and to solve tProcedures problem(s). 

Typically uses an 

he 

Usually uses an 
effective strategy 
to solve the 
problem(s). 

Sometimes uses 
an effective 
strategy to solve 
problems, but 
does not do it 
consistently. 

Rarely uses an 
effective strategy 
to solve problems. 

Diagrams 
and 

Sketches 

Diagrams and/or 
sketches are clear 
and add to the 
reader’s 
understanding of 
the procedure(s). 

Diagrams and/or 
sketches are clear 
and easy to 
understand. 

Diagrams and/or 
sketches are 
somewhat difficult 
to understand. 

Diagrams and/or 
sketches are 
difficult to 
understand or are 
not used. 

Checking 

The work has 
been checked by 
two peers and all 
appropriate 
corrections made. 

The work has 
been checked by 
one peer and all 
appropriate 
corrections made. 

Work has been 
checked by one 
peer but some 
corrections were 
not made. 

Work was not 
checked by peers 
or no corrections 
were made based 
on feedback. 

156 



Part Five: Authentic Assessment                                  Chapter 8: Diversifying Evaluation and Assessment  

Daily Work Checklist 
 

ame:         N Date      
 
 Yes No 

Has all required m ppaterials and su lies.     

At g , a  clasularly, is on time nd remains in s.   tend ss res cla

Notes, handouts, and assignments nd   are organized a  dated.   

Takes comprehen c les.    sive notes and in ludes examp  

Us ath inol  appropes correct m ematical term ogy where riate.   

Formats work by i teps downand working  the page.     ncluding all s

Checks work.   

  Makes corrections to work. 

Asks questions of r if m undeaterial is not rstood.      the instructo

Ask or he ot understood.   s a r f pee lp if material is n

  Figures a solution on own. 

Works independe nts.   ntly on assignme

Use ty of rn cs.    mathemati   s iea var resources to lea

Tutors peers.   

  Stays on task and e uses class time ffectively. 

  Takes responsibil n learningity for ow .   
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Open-Ended Math Journal Questions 

2. When you solve problems, do you like to work alone, with a partner, or in a 
group?  

have in your life? 

 help someon else? 

 how pre red you a e 

d since you start  this cou e? 

you would use it.  
4. The sum of three consecutive odd numbers is 117.  What are the three 

?  Explain how you got your answer.  
5. Explain why the order of subtraction and division matters. 

ositive the same as adding a negative? 
 

1. The answer to an addition problem is 431.  What is the question?
 is between 7 and 8? 

3. Why is anything to the exponent zero equal to one? 
 the value of

 
Assessment of Attitudes and Behaviours

1. What is easy for you in mathematics?  

3. What relevance does mathematics 
4. What worked for you this week, what didn’t? 
5. Based on what you have learned, how can you now
6. What feelings do you experience before an exam? 

e 

7. What grade would you give yourself right now, based on
for class? 

pa r

8. Have your feelings towards mathematics change
 

ed rs

Assessment of Concepts and Understanding  
1. How are addition and subtraction related?  
2. Explain why a square is a rectangle.  
3. Explain the (pi) key on a calculator.  Explain when and why 

numbers

6. Why is subtracting a p

Assessment of Application of Skills  
  
 2. How do you know that the square root of 53

4. How would you input  3.0  into a calculator? 
 

ls  
1. What is the largest area of a rectangle that has a perimeter of 36 yards?  Explain 

2. Write a multiplication problem for 2, two-digit numbers with a product between 
 750.  Explain how you decided on the numbers.  

 

Assessment of Problem Solving Skil

how you arrived at your answer.  

500 and
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Guided Journaling 

ponses to questions, instructors can 
beg r 
through a reflective process of 1) acknowledgi
wh used or ones that could be 
use

Ide
I am
Wh
Wh
Wh

When called upon to answer a question I feel …… 
I fe
Bef
 
Ho
My
If I 

 
Str
On
Tod

Ins
 
Re
I thi k 
Today I was very successful because …… 
Today I was unsuccessful because …… 
Today I had a problem trying to …… Tomorrow I will try to solve that problem by …… 
I used time well today because I …… 

 

 

If learners are not comfortable writing short res
in with guided journaling.  Questions can be developmental and lead the learne

ng feelings, 2) identifying the situations in 
ich those feelings arise, 3) looking at the strategies being 
d, 4) reflecting, and 5) evaluating. 

ntifying Feelings 
 proud of myself today because I ……       

en I find out I have an exam to write I feel …… 
en preparing for an exam I…… 
n doing mathematics I feel ……  e

 
Wh  en do I feel a particular way? 

lt …… when I was …… 
ore an exam I feel …… 

w I Deal with my Feelings 
 reaction is to …… when I feel …… 

on’t know an answer I …… d
If I do know an answer I …… 
A reason I would miss class is…… 

ategies for Dealing with Feelings 
e thing I learned today about how I learn is......  
ay, I changed the way I …... because......  

Today I was finally able to make progress because I……  
I need help with... so tomorrow (or tonight, or after class), I will...... 

tead of …… I can …… 

flection and Evaluation 
I am becoming an expert on my topic because …… n
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Written Response Questions 

 added to its opposite, what will the result always be?  Explain. 

 each into a mathematical expression 

 3 
The quotient of –20 and 5 

 and 4 
nd –8 divided by –4 

3 less than the product of 6 and –6 

2 and –5 by –6 

be written as 25. 

ou know about fractions, and the laws of 
t of zero is equal to one.   

t of a negative number such as: 
 

. A mother and her son went into a restaurant they frequented and ordered a pizza.  
is own 8” personal pizza.  He asked the waiter if the cook 

lways had trouble finishing 
ogic?   

10. Explain why  

1. Using complete sentences, explain the order of operations  
 
2. Explain why subtracting a positive is like adding a negative, and why subtracting a 

negative is like adding a positive.  You may want to use a number line or specific 
examples to help you. 

 
3. When an integer is
 
4. After reading the following phrases, translate

and evaluate.  
4 more than –3 
the product of five and negative

The difference of 6 and 9 
The difference of 9 and 6 
Twice the sum of –12
The difference of 2 a

Subtract 4 from –3 
4 into –16 
Decrease the product of –
 

5. Explain why 2+2+2+2+2 cannot 
 
6. Using the transitive property, what y

exponents explain why anything to the exponen
 
7. Explain why you cannot take the square roo

 36−
 

8
The young boy ordered h
could please cut his pizza into four pieces this time, he a
six.  What is the problem with the son’s l

 

9. Is   2242 yya +−−  equal to 22 42 yay −+ ?  Explain and justify your answer. 
 

16   is a rational number. 

1. Explain why zero can be divided by a number, like 
4
0  but not the reciprocal, 

0
41 . 

2. Write down the key strokes you would use on your calculator to calculate  
   (-2)3.  What is your answer? 

 
13. What does the phrase “collect like terms” mean in algebra?  Give an example. 

1
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Project Checklist 
Learner Name:  ____________________________ Reviewer Name: ___________________________  

Pro       

Date: _________________ 

ject Name:    

 Grouping Responsibilities 

Indiv

 • Accountable to self 
• Organized 

 effectively 
d high but reasonable expectations of self 

:  The Employability Skills Self-Assessment may be 
used here. 

idual Project • Used time

 • Ha
 
Note
            

Gro

ely with group members 
pect and support for group members 

• Listened to all ideas 
• Provided ideas that contributed to the success of the 

• Contributed time and effort 
elf and others in group 

 • Participated activ
• Showed res

up Project
 

 

project 

• Was accountable to s
Process  Responsibilities 

 • Used a variety of resources (print, electronic, people) 

• Collected enough information to understand the topic well 
• Wrote down the sources of information 

• Used up-to-date resources 
• Resources were from reliable sources 

Research 

• Organized data 
• Analyzed and interpreted data 

Design 

 • Demonstrated creativity 
• Made accurate calculations 
• Took risks 
• egies 
• Demonstrated solutions 

Tested strat

Construction • Followed design plan 

 • Implemented
• Used technology 

 a variety of strategies 

• Made any modifications if necessary 
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End Products  ilities Responsib

Presentation 
 

with multimedia 
• Showed confidence 
• Maintained eye contact 

ar, and spelling 
• Reflected the purpose and processes of the project 

 • Ideas were communicated clearly orally, in writing, or 

• Used appropriate terminology, gramm

Artefact 

• High quality 
• Has practical app

e and the processes of the 

 
lication  

• Reflected the purpos
project 

Making 
Connections  Responsibilities 

Content-Based 

 

d it 

• Explained how project is related to course content 
ategies used • Identified the str

• Knew preferred learning style, or discovere
• Saw the relevance of project in everyday life 

thematical skills and knowledge • Could explain the ma
required or attained 

Personally 

 

ew 
setting 

• Learned something about self from working on the 
project 

• Recognized strengths and weaknesses 
• Applied and/or transferred new learning in a n
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Problem-Based Learning Holistic Rubric 

P      roblem:           

Name:                   

Date:                     

 

4 Ex  – Understoo  t  that 
influenced choice of stra g
sophisticat the reasoning used.  A solution was 
re  connec ons were made betw he problem at 

ations to a more complex s .  Learner could 
justify solution thro gh e

3 derstoo h solution. 
 clearly t  r ere is 

correct reasoning.  Solved 
the real world, and justified

2 Satisfactory – Understood part of the problem and used a partial strategy.  Some 
c ning led to s tion.  The 
learner solved the probl

1 Begins but comes to no solution - Showed little understanding of problem 
situation and strategy led further away from a solution.  The approach did not work 
and there was no evaluation or reflection of the plan.  Explanation was not clear for 
decisions made along the way. 

No mark   Unable to begin effectively - Poor understanding of the problem; failed to 
indicate which information was appropriate to begin solving the problem; no attempt 
made at any strategies towards a solution. 

emplary d he problem well enough to identify special factors
te ies.  The chosen approach was efficient and 

ed.  Understood and explained 
ached and

hand and applic
ti een prior knowledge, t

ituation is recognized
xplanations, mathematical reasoning, data, and logic. u

Proficient – Un
Cannot explain

d t e problem and chose an approach that led to a 
he easons for decisions, but solution suggests th

the problem making connections to mathematics  and 
 solution.  

orrect reaso  a olution, but was unable to justify the solu
em and stopped. 
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Planning for Ev
 

and 

t of 
s a 

 to plan for diversity.  It is not a planner for specific assessment tools.  By 
aining an overview of the evaluation scheme, instructors can create and design 

Alon ng 
the  
cha
 
1)  I y  

can start choosing strategies from the left   

2)  A
     a
 
There is a column on the right and a row on the bottom labelled total weighting.  If a 

 
assi the 
righ d, or below to see the weighting for a 
particular strand. 

Fina
 
There is also a column for final assessment.  It was placed here to remind instructors 
that any of the suggested assessment strategies could be used for final assessments – 

eva
a fin
 
Once a general plan for the types of assessment strategies is formed, instructors can go 
back to Part Four and incorporate concepts, ethnomathematics, contextualized learning, 
projects, and problems into evaluation, assessment, and instruction.  No matter what 
type of scheme is used, it needs to be diverse, understood by learners, allow for input 
by learners, and be flexible.   
 
The following is a sample Evaluation and Assessment Planner/Inventory.  There is also 
a blank planner for instructors to use.  Checkmarks indicate assessment strategies used 
and where weightings are included, showing which of those assessments are included 
in the generation of a final grade. 
 

aluation and Assessment 

As mentioned in the introduction to this section, instructors planning for evaluation 
assessment at the beginning of a course can create a wide variety of assessment tools 
for learners and ensure these are incorporated into the evaluation scheme.   
 
The planner/inventory on the following page is designed to provide a quick snapsho
the instructor’s current evaluation schemes and assessment strategies, and provide
simple way
g
specific assessment tools or use any of the samples provided previously. 
 

g the left hand side of the table is a list of possible assessment strategies.  Alo
top of the chart are the Content Strands and a column for final assessment.  The
rt can be used in one of two ways. 

f it is the preference of the instructor to begin with the types of assessments the
     want to include in the course, then they 
     hand column, and correlate any or all of the Content Strands running along the top. 

n alternative may be to begin with the Content Strands and choose relevant 
ssessment strategies for each strand.   

project is planned for the Statistics and Probability strand, a suggested weighting can be
gned to that intersecting cell on the table and carried over to the weightings on 
t to see a total for a particular strategy use

 
l Assessment 

it does not have to be a written exam. (see Sample Evaluation B, p. 141). Since 
luation is comprised of work done in all the Content Strands, there may not even be 
al assessment.  
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Sample: Evaluation and Assessment Planner/Inventory 
        

 STRANDS 

 
Possible 
Assessment 
Strategies 

N
um

be
rs

 a
nd

 
N

um
be

r 
Se

ns
e 

A
lg

eb
ra

 

R
at

io
/R

at
e/

 
Pr

op
or

tio
n 

M
ea

su
re

m
en

t

G
eo

m
et

ry
 

St
at

is
tic

s 
an

d 
Pr

ob
ab

ili
t

Fi
na

l 
A

ss
es

sm
e

 
Weightin

 

 

nt
 

y 

g 

Portfolio 2% 2% 2% 2% 2% 2%  12% 

Journal 2% 2% 2% 2% 2% 2%  12% 

Self-Assessment         

Written Response 2% 2% 2% 2% 2% 2%  12% 

Research         

Essay Writing         

Test  5%   5%   10% 

Quiz         

Game 1%       1% 

Discussion   1%   1%  2% 

Explanation 1%       1% 

Panel Assessment         

Interview 1%       1% 

Problem     2%   2% 

Project       20% 20% 

Math Lab        5% 5% 5% 5% 20% 

Self Assessment         

Learning Log  1%      1% 
Learning Stations/ 

athletics”   “M       

Homework Log 1% 1% 1% 1% 1 1%  6% 

Other …         

Total Weighting 15% 13% 12% 12% 14% 13% 20%      100% 
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Eva

Option 1 
 

Strand Weighting 

luation schemes from planner: 
 

Numbers  Number Sen and se 15% 
Algebra 13% 
Ratio/Ra tiote/Propor n 13% 
Measurement 12% 
Geometry 14% 
Statistics and Probability 13% 
Final Assessment (project)  20% 

 
 
 
 
Option 2 
 

Category Weighting 
Portfolio 12% 
Journal 12% 
Homework Log %    6
Written Response 12% 
Other Assignments  8%   
Tests 10% 
Math Labs 20% 
Final Proj 0% ect 2

 
 
Notice that althoug wo aluati n schemes came from the same planner, they
look very different.  Instructors should take the time to involve learners in the process, 

ll help learn rs understand how a final grade ul ted and he impact o
ticular asse ment t l in the inal ev uation.

h the t  ev o  

which wi e  is calc a  t f 
one par ss oo  f al   
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Evaluation and Assessment Planner/Inventory 

STRANDS 
 

 

 
Possibl
Assess
Strateg

 

R
at

io
/R

at
e/

 
Pr

op
or

tio
n 

M
ea

su
re

m
en

t 

G
eo

m
et

ry
 

Fi
na

l 
A

ss
es

sm
en

t 

 
Weighting 

St
at

is
tic

s 
an

d 
ab

e 
ment 

N
um

be
rs

 a
nd

 

 

A
lg

eb
ra

 

ili
ty

 

ies 
N

um
be

r 
Se

ns
e

Pr
ob

Portfolio         

Journal         

Self-Assessment         

Written Response         

Research         

Essay Wr      iting    

Test         

Quiz         

Game         

Discussio        n  

Explanatio        n  

Panel Assessment         

Interview         

Problem         

Project         

Math Lab         

Learning Log         
Learning Stations/ 
“Mathletics”         

Homework Log         

Other …          

Other …         

Total Weighting         
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Technological Literacy: 
Computer Skills and Knowledge Checklist 
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Technological Literacy: 
Computer Skills and Knowledge Checklist 

 
Technological literacy skills – in particular, computer skills – have become a necessity in 
today’s society, regardless of an adult’s personal or career goals.  Computers are 
present in educational settings, in the work place, in the home, and in the community. 
 
Technological Literacy is recognized in the Adult Basic Education redesign process 
through inclusion as one of the Generic Skills.  Generic Skills are those skills that are 
developed and applied in all courses of study.  
 
Technological literacy includes the following sub-skills: 

• Reflect upon and interpret the ways in which technology is used in the 
community; 

• Use computers and other tools to locate, process, and manage information; 
• Use technology for research, communication, and creative purposes; and 
• Demonstrate what you understand about technological literacy. 

 
The Computer Skills and Knowledge Checklist contains guidelines for the minimum 
skills expected of Level Three learners.  To the extent that hardware resources are 
available, instructors will use the Checklist as a guide to the development of basic 
computer skills.  Based on learner goals and the capacity of the delivery organization, 
instruction beyond that included in the Checklist may be provided. 
 
The Checklist was developed with the following assumptions in mind: 
 
1. To the extent that resources and hardware are available, the skills and 

knowledge identified in the checklist outline the minimum expectations of 
learners upon completion of Level Three.  The instructor and/or the delivery 
organization determine how to best structure their program to deliver and develop 
learners’ computer skills.  Some delivery organizations will need to develop a 
systematic way of addressing computer skills.  Many delivery organizations already 
have an approach that makes the most sense for their learners and the 
organization’s resources.  The Checklist can be used to build on what already exists.  

 
2. Computer knowledge and skills are integrated and applied within all subjects.  

Computer knowledge and skills are developed and applied in a relevant context 
within the framework of the existing five courses.  The computer is viewed as a tool 
that can assist in achieving certain goals or in completing certain tasks (e.g., finding, 
organizing, or presenting information).  Delivery organizations may prefer to provide 
learners with a basic introduction to computers in a group setting and then apply 
those skills in various subjects.  Some organizations will choose to develop certain 
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skills through activities in hers will choose to develop 
those same skills through Social Sciences a

 
3. Learners’ prior knowledge is determined before instruction is provided.  The 

role of computers in one’s life and in 

 
rdware; and 

the Communications course; ot
ctivities.   

delivery organization and/or the instructor determine the skills that the learner has 
already mastered and those that need to be reviewed or developed before applying 
them to a task.  

 
The Computer Skills and Knowledge Checklist is organized into the following three 
broad categories:  
 

• Computers in Society – a reflection on the 
society; 

• Knowledge of Computers – basic functions and terminology related to
computer ha

• Software Applications – an introduction to a variety of software that can be 
used to locate and manage information, and for research, communication, and 
creative purposes.  
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Co

A. 

 Already 
knows? 

Instructor Notes 
 

mputer Skills and Knowledge Checklist 
 
 

 Computers in Society 

 Yes No Integrated/Applied with … 
(subject, activity, assignment) 

 

Learne

• D sc

applications in society (ATMs, the 

Inter

Employment Insurance applications, 

income tax, food store checkouts, 

etc.). 

   

rs will: 

e ribe a range of computer 

net, computer record systems, 

 

• Analyse the effect of computers on 

their everyday lives. 

 

   

 

• Provide examples of and discuss 

ethical issues involving computers in 

society, such as protection of privacy, 

security issues, copyright, plagiarism 

and following workplace (or school) 

policies with respect to computer use. 
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B.  Knowledge of Computers 
Already 
knows? 

Instructor Notes 
 

 

 Yes No Integrated/Applied with … 
(subject, activity, assignment) 
 

1.  Introduction to computers 

Learners will: 

 Identify ergonomic issues related to 

se and demonstrate 

lthy 

computer u

operating a computer in a hea

and safe manner. 

   

•

 

• 

oard, mouse, floppy disk drive, 

hard disk drive, and printer). 

   

List the basic parts of a computer 

system (system unit, monitor, 

keyb

 

Describe commonly•  used computer 

terminology and acronyms. 

   

ly 

    

• Demonstrate the ability to proper

start and shut down a computer 

system. 

•    Use a mouse. 

• 

hardware and software. 

   Describe the difference between 

• Describe a diskette/CD-ROM and its 

care. 
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Already Instructor Notes 
 knows? 

 
 
 Yes tegrated/Applied with … 

nt) 
 No In

(subject, activity, assignme
• Demonstrate the ability to operate a 

off line 

and load paper). 

   

printer (power on, put on line/

2.  Keyboarding 

Le

• 

   arners will: 

Demonstrate correct keyboarding 

techniques.   

3.  Operating System 

Learners will: 

Describe the basic functions a

operations of an operating system.   

• nd 

   

• n and 

close a program. 

   Demonstrate the ability to ope

• Demonstrate the ability to correctly 

name and locate files.  

   

•   Demonstrate the ability to perform 

nd to, delete and rename). 

basic file operations using the 

operating system (create, copy, 

move, se
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C.  Software Applications  

ea
w

 Alr
kno

dy 
s? 

Instructor Notes 
 

 Yes No tegrated/Applied with … 
(subject, activity, assignment) 
In

1.  Word Processing 
Le

 processing 

   arners will: 

• Open a new word

document.  

• Format a page (margins, justification, 

nt, bold, italicsfo , line spacing, page 

numbers, etc.). 

   

• Insert headers and footers.    

• Edit a document, including cutting and 

pasting text

   

. 

• Use tools such as a spell/grammar 

h

   

c eck or thesaurus. 

• Print a document.    

• Save a doc    ument (disk, hard drive). 

• Retrieve a document (disk, hard 

drive). 

    

• Demonstrate the ability to use help 

fe

   

atures and tutorials. 

2.  Email  

Learners will: 

• Send and receive email messages 

using language, tone, and structure 

appropriate for the audience and the 

purpose. 
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Already Instructor Notes 

 

 

 
knows? 

 Yes tegrated/Applied with … 
nt) 

 No In
(subject, activity, assignme

3. Internet  

   Learners will: 
 
• Define terminology related to the 

Internet (download, URL, WWW, 

search engine, web browser). 

• ite to locate    Navigate a webs

information. 

• Conduct basic searches on the 

Internet/World

 

 Wide Web. 

  

3.  Graphics and Presentations (Optiona  l)

Learners will: 

• 

   

Insert/import graphics to a document. 

• Prepare and deliver a presentation    

using the computer. 

• Use spreadsheets to organize and 

present data and to create graphs. 

   

 

• Other (Specify)   
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Appendix B: 
 

Instructor Resources and Handouts 
 

- The Real Number System 
- Venn Diagrams 
- Operational Words and Phrases 
- Trigonometric Ratios 
- Tables and Graphs 
- Dot Paper 
- Graph Paper 
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The Real Number System 
 
There are a number of ways that the Real Number System can be understood and 
represented. 
 
They can be thought of two types of decimal numbers. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
These decimal numbers have names: 
 

 
 
 
 
Real Numbers are all the values on a number line.   
 
 
 
 
 
                         -4   -3  -2  -1   0   1   2    3    4 
 
 

Real Numbers 
The symbol for Real Numbers is R 

Rational Numbers 
The symbol for 
rationals is Q. 

Irrational Numbers 
The symbol for 

Irrational Numbers isQ . 

Terminating or 
repeating decimals  
0.125, 3.0   

Real Numbers 

Non-terminating, 
non-repeating 
decimals 
π ,  0.678543569… 
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enn Diagram: The Real Numbers 

Real Numbers  

 
   Rational Numbers    Irrational Numbers 
 
 
 
          Integers     Non-Integral  
          Numbers 
 
 
 
Opposites of Natural  Whole  
       Numbers    Numbers 

ral  
      Numbers 

     
 Even 

 umbers  Numbers 

 

V
R 

 
 

Q Q  

 
 
Web 
      
 

 
 
 
    Zero   Natu
 
 
 
         Odd     
     N
       
 

I 
W 

N 

R: Real Numbers 
Q: Rational Numbers 
Q : Irrational Numbers 
 I:   Integers 
W:  Whole Numbers 
N:  Natural Numbers 
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Venn Diagrams 

 

 

pecial Qua

 
Quadrilaterals 

 

S drilaterals 

 A parallelogram has two parallel pairs of opposite 
sides. 

 

A rectangle has two pairs of opposite sides 
parallel, and four right angles.  It is also a 
parallelogram, since it has two pairs of parallel 
sides. 

 

A  has two pairs of parallel sides, four right square
angles, and all four sides are equal.  It is also a 
rectangle and a parallelogram. 

 A rhombus is defined as a parallelogram wit
equal sides.  Is a rhombus always

h four 

e four 
 a rectangle?  No, 

because a rhombus does not have to hav
right angles.   

 is a type of quadrilateral that is not a parallelogram.  
Trapezoids only have one pair of parallel sides.  It 

 

Parallelograms 

Rectangles 

Squares Trapezoids 

Rhombuses 
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Operational Words and Phrases 
 

 
 
*  These are the formal words which are defined as the answer you get from      
    performing addition, subtraction, multiplication, and division. 
 

 
ADD (+) 

 
 
add 
total 
sum* 

together 
increased by 
plus 
gain 
and 
more than 
combine 
profit 

 
SUBTRACT (-) 

 
 

subtract 
take away 
difference* 
minus 
decreased by 
reduce 
loss 
fewer 
less than 
exceed 
into 
under 
 

 
MULTIPLY (x) 

 
 

times 
product* 
multiply 
square 
cube 
double 
triple 
by 
groups of 
of 

 
DIVIDE (÷) 

 
 

divide 
quotient* 
remainder 
average 
left 
each 
shared 
per 

EQUAL(=) 
 

is 
will get 
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Trigonometric Ratios 
       

Basic 
 
sine A = opposite

 
Functions 

       cosine A = adjacent      tangent A = opposite     C 
             hypotenuse               hypotenuse                    adjacent 
 
      soh          cah     toa     

        
        A                             B 

Reciprocal Functions 
 
cosecant A = hypotenuse       secant A = hypotenuse         cotangent A = adjacent 
              opposite      adjacent             opposite 
 
 

         P 
                            P     
 

    hypotenuse           q  hypotenuse 
   opposite   r    q      adjacent r                 
 
 
                    Q                  R    Q       R 

       p        p 
adjacent      opposite 

    
Basic Functions 

 

    

        

r
pP

q
rP

q
p

p
rR

q
pR

q
rR

=

=

=

tan

cos

sin P =sin

=

=

tan

cos  

 
 

 
Reciprocal Functions

r
pR

p
qR

r
qR

=

=

=

cot

sec

csc

        

p
rR =cot

r
qR

q

=

=

sec  

p
Rcsc
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Tables and Graphs 
 

Canada Post Provincial Abbreviations 
 
 

 
 
 

Nutrition Label for Partly Skimmed Milk 

 Nutrition Facts 
Per 250 mL  

   

Amount  Daily Intake  %
Calories 110     
Fat 2.5 g  4% 
   Saturated Fat 1.5 g       
+ Trans Fat 0.1 g  

8% 

Cholesterol 10    mg  
Sodium 130 m 5% g  
Carbohydrate 12 g  4% 
   Fibre  0g     
   Sugars  11g     
Protein 9 g     
Vitamin A       10 %  Vitamin C      6% 
Calcium          30%  Iron               0% 
Vitamin D       45%     

 
 
 

ENGLIS ABBREVIATION FRH NAME ENCH NAME 
Alberta AB Alberta 
British Columbia B Colombie-Britannique C 
Manitoba MB nitoba Ma
New Brunswick N Nouveau-Brunswick B 
Newfoundland and 
Labrador 

NL Terre-Neuve-et-
Labrador 

Northwest Territories N Territoires du Nord-T 
Ouest 

Nova Scotia N Nouvelle-Écosse S 
Nunavut NU Nunavut 
Ontario ON Ontario 
Prince Edward Island PE Île-du-Prin -Édouard ce
Québec QC Québec 
Saskatchew  SK Saskatchewan an
Yukon YT Yukon 
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Marks – Raw Data 
 

68 8474 82 65 51 88 76 59 73 81 92 73 

s (%) 

 
 

Stem and Leaf Plot 
 

Mark
5 ,91  
6 5,8 
7 3,3,4,6 
8 1,2,4,8 
9 2 

 

Scatter Plot – Marks  

90 
100 

0
10 

60 

80 

M
ar

ks
 (%

) 70 

20 
30 
40 
50 

 

 

Bar Graph – Marks

0 
10 

30 
40 
50 
60 
70 
80 
90 

100 

20 
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 of  

Histogram – Marks 

 
 
 
 
Number
students in 
range 

0 
0.5

2.5

3.5

1 
51.
2  

3 

4 

 

50-59 60-69 70-79 90-99 
e Ran

80-89
Grad ges

Pie Graph- Marks

50-59
15%

60-69

70-79
31%

80-89 

90-99
8%

50-59 
60-69 

15%31% 70-79 
80-89 
90-99 
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Mechanic's hourly wage

0 

500 
1000 

1500 

2000 
2500 

3000 

0 50 100
Time ( hours)

W
ag

e 
($

)
non journeyman 
journeyman 

Canadian Waste

Paper and paperboard 
33% 

yard and kitchen waste
33%

glass
5%

metals
7%

plastics
7%

textiles
5% 

wood
5%

other materials
5%
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Annotated Bibliography 
Print Resources 
 
Professional Development 
 
Berman, S. (1999).  Service learning for the multiple intelligences classroom.  

Arlington Heights, Ill: IRI/Skylight Training and Pub.  ISBN 1-57517-120-1 
  This book presents the fundamentals of service learning as a curriculum 

model with details on how service learning can be implemented.  Nine service-
learning projects tar nd service sectors from 
basic to intermediate to advanced projects. 
   

ush, W. & Greer, A. (Eds.).  (1999). Mathematics assessment: A practical 
handbook for grades 9 – 12.  Reston, VA: National Council of Teachers of 
Mathematics.  ISBN 0-87353-476-X 

  This book leads the reader through a process for changing and improving 
assessment techniques in mathematics, beginning with how to start planning for 
assessment, tying assessment to curriculum and instruction, and then how to put 
the assessments all together to create an evaluation scheme.  

 
Chapman, C. & Freeman, L. (1996).  Multiple intelligences centers and projects.  

Arlington Heights, Ill: IRI/Skylight Training and Pub.  ISBN 1-57517-015-9 
 This provides a comprehensive overview of teaching and learning 
strategies to further the practical application of the theory of multiple 
intelligences.  Offers useful, creative, and stimulating strategies for instructors to 
revitalize their classes and help their learners learn in exciting new ways. 

 
Chappell, M. & Peteracki, T. (Eds.).  (2004). Empowering the beginning teacher of 

mathematics in middle school.  Reston, VA: National Council of Teachers of 
Mathematics.  ISBN 0-87353-560-X 

  This resource is written as a support and mentoring guide for anyone new 
to teaching mathematics, but is full of interesting suggestions for all mathematics 
instructors.  It poses reflective questions in areas such as assessment and 
equity.  Reading this book would help instructors to establish a framework for 
their classroom and the mathematics course they are teaching. 

 
Depka, E.  (2001). Designing rubrics for mathematics.  Arlington Heights, IL: Skylight 

Professional Development.  ISBN 1-57517-380-8 
  This is a valuable how-to guide on designing rubrics for: performance 

tasks, building a rubric from a checklist, creating a weighted rubric and help with 
student-created rubrics.  This book is full of samples that can be easily adapted 
for adult education.  Examples include topics covered in the Measurement 
strand; Ratio/Rate/ Proportion strand; and the Geometry strand.  

 
 
 

get goals in different content areas a

 
B
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Dirkx, J. & Prenger, M. (1997).  A guide for planning & implementing instruction for 
adults: A theme-based approach.  San Francisco, CA: Jossey-Bass.  
ISBN 7879-0837-1 

  This is a definitive resource to help instructors customize what they teach 
to meet the needs and address the previous knowledge of adult learners.  

 
Gal, I. (Ed.).  (2000). Adult numeracy development: Theory, research, practice.  

Cresskill, NJ: Hampton Press, Inc. ISBN 1-57273-233-4 
  The book is a compilation of essays written by leaders in adult education 

on the issues and best practices of numeracy and adult learning theory. 
 
Kerr-Stenmark, J. (1991).  Mathematics assessment myths, models, good 

questions, and practical suggestions.  Reston, VA: National Council of 
Teachers of Mathematics.  ISBN 0-87353-339-9 

  Within this booklet are examples of assessment techniques that focus on 
student thinking.  Authentic assessment tasks including performance tasks, 
interviews, conferences, and mathematics portfolios highlight the usefulness of 
mathematical thinking and bridge the gap between academic and real-life 
mathematics.  

 
Lazear, D. (1999).  Eight ways of teaching – The artistry of teaching with multiple 

intelligences (3rd ed).  Arlington Heights, Ill: IRI/Skylight Training and Pub.  
ISBN 1-57517-119-8  

  Provides the background and the how-to of multiple intelligences centres 
(hands-on or in-class experience stations) and projects as well as providing 
sample projects and centres that deal with six units of study.  

 
Van de Walle, J. (2004).  Elementary and middle school mathematics: Teaching 

developmentally.  (5th ed.).  United States: Pearson Education, Inc. 
ISBN 0-205-38689 

  With an approach beyond straight computation and rote learning, this 
book illustrates how to develop connections in content, while giving insight into 
current trends in the teaching of mathematics.  Effective teaching strategies are 
provided for the processes of problem solving and mathematical reasoning and 
for gaining a full understanding of operations and the numbers in the Real 
Number system and the connections between them. 
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Classroom Resources 

cher, A. (1990).  Study smart!  : Ready-to-use reading/study 
skills activities for grades 5-12.  West Nyack, NY: The Center for Applied 

.  ISBN 0-87628-872-7 
 This is a useful resource with ideas on how to integrate reading skills into 

n 
and 

 
.  Practical problems in mathematics for industrial 

ic 

ent, graphs, ratio 

Bracke .  

boosts 

ooks 
model active thinking to show students how strategies can work for them.  

 
. 

athematics.  
Grades 7 – 8.  ISBN 0-8251-4331-4 

Britton berg, A. (1999).  Connecting 

 

 connections, 
instructional approaches, materials, assessments, teacher resources and more.  
This is a time saving device for instructors wanting to review possibilities for new 
resources. 

 
Abbamont, G. & Bres

Research in Education
 

other disciplines.  Reading for information helps problem solving.  Sections o
graphs, tables, and maps are math-specific skills for developing numeracy 
life skills.  Included are general study and organizational skills such as reading 
and using a textbook, and following oral and written directions, all of which can 
be applied in mathematics. 

Boatwright, D. (1996)
technology.  Albany, NY: Delmar Publishers Inc. ISBN 0-8273-6974-3 

The Practical Problems in Mathematics series offers learners of specif
trades useful help in basic mathematics and opportunities to practice 
mathematics principles using problems in their areas of interest.  The reader 
develops a strong logical approach through step-by-step examples and 
problems.  Topics from addition, subtraction, multiplication, and division, 
fractions, averages and estimates, powers and roots, measurem
and proportion, formulas, and equations are covered in this particular book.  

 

tt, J. (2002).  Content-area vocabulary strategies: Mathematics  series
Grades 7 – 8.  Portland, Maine: J. Weston Walch.   

This series develops strategies for understanding vocabulary, 
reading comprehension with a variety of reading strategies, and uses graphic 
organizers to develop the writing process in a math-specific context.  The b

Contains rubrics and graphic organizers to clarify thinking and connections.  
 

Brackett, J. (2002).  Content-area vocabulary strategies: Mathematics
Grades 7 – 8.  ISBN 0-8251-4339-X 
 

Brackett, J. (2002).  Content-area reading strategies: Mathematics.  
Grades 7 – 8.  ISBN 0-8251-4335-7 
 

Hamilton, G.  (2002). Content-area writing strategies: M

 
, E., & Huntley, M., & Jacobs, G., & Shulman-Wein
mathematics and science to workplace contexts: A guide to curriculum 
materials.  Thousand Oaks, CA: Corwin Press, Inc. 
This contains a compilation of reviews for science and mathematics resources as
they pertain to the teaching of these subjects in a workplace context.  Each 
review contains information on the target audience, the workplace
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Cypress Hills Regional College.  (2003)  Tools for the trade – Numeracy.  Swift 
Current, SK: Cypress Hills Regional College. 

  collection of actual documents used in the workplace and is 

e 
journals, vouchers, and deposit slips.  Correlations are made to Human 

 

ISBN 0-9685027-2-5 
s to teach 

ting, 
 numerical estimation.  There 

Fyfield
arborough, ON: Nelson Canada.  ISBN 0-17-604800-6 

    This is a comprehensive resource for the classroom and is fully illustrated.  

d 
inology: learners can use it as a resource. 

Graflun d, 

These are reproducible practice sheets for basic algebra skills, as well as 

propriate 
group intake programs.  It could be used for practice of new 

r 

 
Haenis

.  The learner text includes 
vocabulary for each lesson, identified learning goals, problem solving sections, 
and connections to writing about mathematics, using a calculator, technology, 
and estimation.  The reading level is 3.5 Spache. 
 

Haenisch, S. 2004).  Pre-algebra.  Teacher’s Edition.  Circle Pines, MN: AGS  
 Publishing.  ISBN 0-7854-3556-5  

The teacher’s edition provides support with using manipulatives, learning 
styles, and recognizing common errors.  It also shows correlations to the 
supplemental teacher’s resource library available with this resource set. 

 

 This book is a
designed to familiarize learners with print numeracy communication systems 
used on the job.  Some examples include reading invoices, receipts, incom

Resource and Skills Development’s Essential Skills.  

Fownes, L, Thompson, E, & Evetts, J. (Eds.).  (2002). Numeracy at work.  Burnaby 
BC: SkillPlan – BC Construction Industry Skills Improvement Council.  

 This is a binder of authentic workplace materials and photograph
numeracy.  The units include “money math”, scheduling, budgeting, accoun
measurement and calculation, data analysis, and
are excellent visuals: diagrams, charts, and tables.  Practice problems with 
answers are included.  
 
, J, & Blane, D. (1995).  The Nelson Canadian school mathematics 
dictionary.  Sc

SI prefixes, other mathematics prefixes, and historical mathematicians are listed 
in the appendices.  Instructors can use this resource for lesson preparation an
for clarification of term

 
d, R. (2001).  80 activities to make basic algebra easier (2nd ed.).  Portlan

Maine: J. Weston Walch.  ISBN 0-8251-4261-X 

operations with polynomials, graphing, and some applications.  A variety of 
teaching strategies, with visuals, are used.  This resource would be ap
for individualized or 
algebraic skills or for review and application of basic number skills and numbe
sense. 

ch, S. (2004).  Pre-algebra.  Circle Pines, MN: AGS Publishing.  
ISBN 0-7854-1451-7 
   This textbook is correlated to NCTM standards
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Harmeyer, K. (2002).  Consumer mathematics.  Circle Pines, MN: American Guidance 

 
nd 

 

 
Harme

sic skill 
his book 

Herma
708-2 

 
e, 

 
Huth, H

  
l 

 
Hoyt, C. (199 view.  Syracuse, NY: New Readers 

Press.
   book of a series for GED 

prepar
inches
proces tions on using tools for mathematics, 

Jacobs ce 

 

 

Service Inc. ISBN 0-7854-2943-3 
  Presented in clear and simple language, this text has a reading level 3.3

Spache.  It encourages learners to relate skills to real-life contexts.  Buying a
maintaining a car, shopping for clothes, and traveling are only some of the 
included topics.  Appendices have addition, subtraction, multiplication, and 
division tables, a handbook on calculator usage, and a review of skills for whole
numbers, fractions decimals, and percentages. 

yer, K. (2002).  Math for the world of work.  Circle Pines, MN: American  
ISBN 0-7854-2697-3 

This text is designed to teach mathematics in the context of work.  Some 
themes included are wages, benefits, and business travel.  There are ba
reviews and connections to problem solving and technology.  Although t
is American, it would be a good resource for instructors for theme ideas.  The 
reading level is 3.9 Spache. 

 
n, S, & Garrard, C. (1996).  Practical problems in mathematics for 
electricians (5th ed.).  Albany, NY: Delmar Publishers Inc. ISBN 0-8273-6
 This is another book in the Practical Problems in Mathematics series.  
Whole numbers, fractions, decimals, percentages, powers and roots, measur
ratio and proportion, formulas, and trigonometry are all addressed through 
applications to electrical trades.  

. (1995).  Practical problems in mathematics for carpenters (6th ed.).  
Albany, NY: Delmar Publishers Inc. ISBN 0-8273-6987-5 
 Complete with labelled diagrams and answers to odd numbered problems,
this book provides an application for interest, slope, and estimation.  Practica
carpentry problems give learners a chance to develop and practice their 
mathematics skills in problems in their field of interest. 

3).  Math sense: Comprehensive re
  ISBN 1-56420-385-9 
Formerly Smart Solutions, this is one
ation.  The reading level is 3 – 5.  Units of length are in feet, miles and 
.  It covers all the basic concepts with some explanations as to why the 
ses are used.  It also includes instruc

for example, protractor, ruler, etc.  A teacher’s guide is also available.  
 

, D, & Treff, A. (2003).  Life skills math.  Circle Pines, MN: American Guidan
Service Inc. ISBN 0-7854-2934-4 
 This theme-based textbook includes chapters on counting calories, home 
improvements, sports, adjusting recipes, crafts, and spending and earning 
money.  Metric units are not included as it is American text.  There are excellent 
ideas and the reading level is listed as 3.9 Spache. 
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Jenkins, R. (1998).  61 cooperative learning activities for geometry classes.  
Portland, Maine: J. Weston Walch.  ISBN 0-8251-3815-9 

s 
es 

 
ohnson, A. (1999).  Famous problems and their mathematicians.  Greenwood 

 problem 
gins with looking at the person and the mathematical 

 
Johnso

ogs and other mathematical adventures (2nd ed.).  Emeryville, CA: Key 

ing a 

tructor’s resource book and 
answe

ulius, E. (1992).  Rapid math: tricks and tips, 30 days to number power.  John 

le calls them “tricks”, this resource provides excellent 

rs.  
 an understanding of how they 

ink. 

Written to address the NCTM standards and to offer activities for group 
work in geometry, there are several activities relevant to adult learners, such a
drive belts, stair stringers, pool shots (billiards), and circuit boards.  All activiti
in this book are reproducible.  

J
Village, Colorado: Teacher Ideas Press.  ISBN 1-56308-446-5 
 This is an interesting way to integrate history, mathematics, and 
solving.  This book be
problem s/he faced.  Each problem is followed by a teacher page and extension 
ideas.  This resource helps to integrate mathematics with reading, 
communications, and history.    

n, K, & Herr, T. (2001) Problem solving strategies: Crossing the river with 
d
Curriculum Press.  ISBN 1-55953-370-6 

This text is a novel approach to the instruction of mathematics us
problem-based approach.  Open-ended questions are divided into problem-
solving strategies rather than content strands, and so would be best used as an 
instructor’s resource.  The primary emphasis here is on the process of problem- 
solving.   

 
Johnson, K, & Herr, T. (2001) Problem solving strategies: Crossing the river with 

dogs and other mathematical adventures.  Ins
r key (2nd ed.).  Emeryville, CA: Key Curriculum Press. 

ISBN 1-55953-371-4 
The accompanying guide to the student text.  There are suggestions for 

using cooperative groups along with group building activities.  There are also 
suggested questions for journal writing and assessment. 
  

J
Wiley & Sons, Inc. ISBN 0-471-57563-1 

Although the tit
suggestions for mental mathematics.  There is a focus on the four basic 
operations and how they relate to each other through understanding of number 
properties and theory.  There are examples and practice questions with answe
The strategies discussed can help learners in gain
th
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Lewe, G. & MacLeod, C. (2001).  Step into the world of workplace learning: A 
collection of workplace materials.  Scarborough, ON: Nelson Thomson 

  

 
eSage, J. & Mennie, J. (Eds.).  (2001). Nexus: Mathematics 10.  Calgary, AB:  

    propriate reading level, this learner text provides coverage 
of the 

 
McInto

ur Publications.  ISBN 0-86651-953-X 
  his book provides over 100 ready-to-use questions that promote 

o several 

 
McKea

534998186 
 This textbook covers the basics of mathematics including whole numbers, 

t 
ow basic mathematics 

as 

 
eader, P. & Storer, J. (n.d.).  Series: Math for all learners.  Portland, Maine: J. 

 a compilation of labs where learners have the 
centered 

ng, 

 

   

obability and statistics.  
ISBN 0-8251-4135-4 

Learning.  ISBN 0-17-608571-8 
 This collection will help instructors integrate authentic workplace materials
into the classroom and illustrate the skills that are transferable from the 
classroom to the workplace.  The resource has sections on reading text, 
document use, and writing.   
 

L
Rogue Media.  ISBN 0-9688975975-0-9 
 Written at an ap

basic operations for integers, exponents, polynomials, exponents, rational 
numbers, solving equations, ratio, and some geometry.  

sh, M., & Draper, R. (1997).  Write starts: 101 writing prompts for math.  
Parisippany, NJ: Dale Seymo

T
communication and reflection in mathematics.  Prompts are divided int
categories that relate to attitudes towards mathematics, learning about 
mathematics, and relating mathematics to other subjects and careers.  

gue, C. (2006).  Basic Mathematics (6th Edition).  Belmont, CA:  Brooks 
Cole/Thomson Learning.  ISBN 0

 
percentages, ratio and proportion, measurement, and algebra.  Facts abou
geometry are integrated throughout the book to illustrate h
skills relate to geometry.  Each chapter begins with an application question and 
concepts are taught around that problem.  There are also other supports such 
a CD-Rom and an iLrn tutorial. 

M
Weston Walch.   
 This series of books is 
opportunity to know mathematics by doing math.  The labs are learner-
and support the processes of Communication, Problem Solving/Decision Maki
Metacognition/Reflective Thinking, and Relations and Pattern Recognition. 
  

Meader, P. & Storer, J. (1998).  Math for all learners: Pre-algebra.   
ISBN 0-8251-3808-6 

Meader, P. & Storer, J. (2000).  Math for all learners: Algebra.   
ISBN 0-8251-3862-0 

  
Meader, P. & Storer, J. (2001).  Math for all learners: Geometry.   
ISBN 0-8251-4260-1 
 
Jenkins, R. (2000).  Math for all learners: Pr
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Moore, G. (1998).  Practical problems in mathematics for automotive technic
(5

ians  
273-7944-7 

       

he basics of whole-number operations to cover 
percentages, linear measurement, ratios, and the use of more advanced 

s, 

Mower nd 

 activities, and 
arners understand mathematical text and learn 

the skills needed to communicate mathematical concepts effectively. 

Musch
e Center for Applied Research in 

Educa
d 

any authentic assessment ideas. 

e for introducing, 
ing a topic.  Instructors can use this resource for 

develo

Newto d, Maine: J. Weston 
0-8251-4354-3 

 
areas are whole numbers, fractions, 

decima ring 
tice 

Newto
 J. Weston Walch.  ISBN 0-8251-4355-1 

 This guide gives teaching suggestions and provides answers to all the 
practice questions in the activity text.  Pre-tests and post-tests, with answers, are 
included.  All mathematics in this book are applied in the context of work. 

th ed.).  Albany, New York: Delmar Publishers.  ISBN 0-8
This book covers practical mathematics problems that automotive 

technicians will face on the job.  The easy-to-read chapters feature step-by-step 
instructions, diagrams, charts, and examples to help in the problem-solving 
process.  The text builds from t

formulas.  It includes a special section on graphs, scale reading of test meter
and invoices found in the workplace.  
 
, P. (2003).  Algebra out loud: Learning mathematics through reading a
writing activities.  San Francisco, CA: Jossey-Bass.  ISBN 0-7879-6896-6 
 This book has reproducible lessons and includes strategies, 
assessments designed to help le

   
la, J, & Muschla, G. (1996).  Hands-on math projects with real-life 
applications.  West Nyack, New York: Th

tion.  ISBN 0-87628-384-9 
  Part I of the book focuses on how to implement projects into class, an
has suggestions for assessments.  Part II has 60 ready-to-use interdisciplinary 
projects.  A skills list is also cross-referenced with the projects.  This book 
contains m

 
Muschla, J, & Muschla, G. (1995).  The math teacher’s book of lists (2nd ed.).  San 

Francisco, CA: Jossey-Bass.  ISBN 0-7879-7398-X 
This is a reproducible resource for instructors that is effectiv

referencing, or review
ping instructional material or as a learner handout.  

 
n, D. (2002).  Basic occupational math (2nd ed.).  Portlan
Walch.  ISBN 
 The author focuses on basic mathematical concepts and skills as they
pertain to work, home, and life.  Content 

ls, percentages, powers and roots, lines and circular measure, measu
systems and devices, formulas, ratio and proportion, and graphing.  Prac
questions and effective visuals are included. 
 
n, D. (2002).  Basic occupational math: Teacher’s guide (2nd ed.).  Portland, 
Maine:
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Post, B & Eads, S. (1996).  Logic anyone?  Torrance, CA: Fearon Teacher Aids.  
ISBN 0-822-44326-0 
 Through logic problems and puzzles, instructors can use this resource to 

six 
gisms, 

e: J. 

ocess.  All pages are 
reproducible. 

Schell, elders (5th 
d.).  A

 
e basic 
nced 

formulas and procedures.  Definitions and very clear diagrams are included. 

Scinto ion.  Syracuse, NY: New Readers 

 n in 

 

 3 – 4.  The other two books in the series follow 
the same format with different operations. 

 Math stories: Multiplication and division.  ISBN 0-88336-
47-5 

Steck-Vaughn
398-3543-2 

 luding 
quadra  using 

work
 

develop the learner’s ability to think, organize, analyze, and arrive at logical 
conclusions.  The difficulty of the questions increases within each of the 
sections and includes analogies, matrix logic, table logic, circle logic, syllo
and Venn diagrams.  

 
Robbins, P. & Hauge, S. (1999).  Word problems with fractions.  Portland, Main

Weston Walch.  ISBN 0-8251-3750-0 
  Fractions are used in real world applications, with connections to the 

Numbers and Number Sense strand, Measurement strand, Problem 
Solving/Decision Making process, and Communication pr

 
 F, & Matlock, B. (1997).  Practical problems in mathematics for w
e lbany, NY: Delmar Publishers Inc. ISBN 0-8273-6706-6 
 This straightforward workbook offers a concise review of the mathematic 
principles used in the welding shop.  Each unit begins with a review of th
procedures used in standard operations and builds to feature more adva

 
, J. (1992).  Math stories: Addition, subtract
Press.  ISBN 0-88336-746-7 
 This series of books guides learners to work on reading comprehensio
word problems, especially in addition and subtraction.  Independence is 
developed as the learner works through the sections.  Some questions are single
step: others are multi-stepped and different processes for solving the problems 
are shown.  The reading level is

 
Scinto, J. (1992). 
7

   
Scinto, J. (1992).  Math stories: Fractions, decimals, percents.  
ISBN 0-88336-748-3 

 
.  (2002). Working with numbers: Algebra.  Austin, Texas: Steck-

Vaughn Company.  I
 

SBN 0-7
This is a comprehensive resource for algebraic topics up to and inc

rs can work individually, or as part of a grouptic equations.  Learne
sheet format.  a 
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Steck-Vaughn.  (2002). Working with numbers: Algebra.  Teacher’s Guide.  Austin, 
Texas: Steck-Vaughn Company.  ISBN 0-7398-4411-3 

 r 

e 

 
Steck-

-9 
 Reviews the basic operations with whole numbers, fractions, decimals, 

 

 ook, and 
  The refresher touches on basic operational skills with whole 

 
Van D  to functions.  Emeryville, CA: Key 

.  
otes, and calculator activities.   

 for 

 

  

in a 

 

 This traditional resource accompanies the worksheets in the learne
resources.  It includes teaching strategies, answers to the learner book, and 
mastery tests, and provides an introduction to variables, polynomials, and th
four operations. 

Vaughn.  (2002). Working with numbers: Refresher.  Austin, Texas: Steck-
Vaughn Company.  ISBN 0-7398-3545
 
and percentages.  Algebra, geometry, and measurement are covered as well.  

Steck-Vaughn.  (2002). Working with numbers: Refresher.  Teacher’s Guide.  
Austin, Texas: Steck-Vaughn Company.  ISBN 0-7398-4412-1 
 This text includes teaching strategies, answers to the student b
mastery tests.
numbers, decimals, fractions, and percentages. 

yke, F. (2002).  A visual approach
Curriculum Press.  ISBN 1-55953-537-7 

This is a practical resource for looking at real life applications of graphic 
functions such as depreciation, speed, population growth, and investments
Lessons include black line masters, teacher n

 
Vorderman, C. (1996).  How math works.  Pleasantville, New York: The Reader’s 

Digest Association.  ISBN 0-7621-0233-0 
Practical, hands on experiments are presented in this book, complete with 

full color pictures and step-by-step instructions.  This resource is a way
people to experience mathematics in everyday life. 

Walsh.  J. (1992).  Math stories: Teacher’s guide.  Syracuse, NY: New Readers 
Press.  ISBN 0-88336-749-1 
 This is the teacher’s guide for the three books in the Math Stories series
and discusses cognitive skills of the learner such as language and different 
processes that can be used when given a written problem in mathematics.  There 
are tips for teaching the learner how to “pull” the mathematics from the words 
problem.   
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Videos 
 
A&E T levisio

 

idges, and airplanes.  This video could also be used to 
showcase some of the careers that require mathematics.  (Approximate running 

 

 Inc.  

  ways can mathematics be used to make educated decisions and 
predict outcomes?  This is an investigation into how information affects decision 

time 27 minutes). 

Discov
 

Vol. II   “Weight” 

 history and cultural influences of measurement.  It 

re are 

 
FASE ?  Los Angeles, CA: FASE 

Productions.  
 al 

lications include skateboard design, music, and building roller 
ssional 

oximate running time 58 minutes). 

plays in puzzles, logic, philosophy, and 
science.  There are some fun and simple things learners can try for themselves.  
Use it to assess how learners think and respond to mathematics.  (Approximate 
running time 46 minutes). 

 

e n Networks.  (1999). Modern marvels: “Engineering disasters”.  New 
York, NY: A&E Television Networks.  ISBN 0-7670-1737-4 
 A motivational video that shows the applications of mathematics in 
engineering and the effects of precision, accuracy, and decision-making in the 
design of stadiums, br

time 50 minutes).  

Discovery Channel School.  (2001). Assignment discovery: “Understanding: 
Probability and odds”.  Bethesda, MD: Discovery Communications,
 ISBN 1-58738-174-5  
 In what

making and analyzing risks and benefits.  An instructor’s guide is included, as 
well as correlations to NCTM standards.  (Approximate running 

 
ery Channel School.  (2001). Assignment discovery: Measure for measure  
series.  Bethesda, MD: Discovery Communications, Inc. ISBN 1-58738-169-9 
Vol.  I    “Length” 

Vol. III “Temperature” 
 This series looks at the
also addresses the need for standardized measurement systems.  It covers both 
the Imperial and metric systems and discusses real life applications.  The
reflective questions at the end of the video and a teacher guide included as well.  
This is effective for interdisciplinary use with science.  

Productions.  (1991). Math…who needs it

 This video gives a different perspective to how mathematics is used in re
life.  Such app
coasters.  This video showcases several celebrities as well as profe

rs discussing how mathematics is important in everyday engineers and designe
life and specific careers.  (Appr

 
New Dimension Media.  (n.d.).  Mystery and magic of mathematics: Martin Gardner 

and friends.  Chicago, IL: New Dimension Media. 
  Martin Gardiner wrote a regular column on mathematical games and 

puzzles for Scientific American.  This video can be used to spur curiosity and 
wonder about mathematics and the role it 
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Allied Video Corporation.  The Assistant professor: “Which way is minus?”  Tulsa, 
OK: Allied Video Corporation.   

  This is an animated video explaining how to add, subtract, and multip
integers.  This video discusses the concept of zero.  The teaching strategy us
approaches teaching mathematics developmentally.  (Approximate running tim
19 minutes). 

ly 
ed 
e 

 
Electronic Resources 
 
Essential Skills and Workplace Literacy Initiative 

As retrieved on February 17, 2005. 
http://www15.hrdc-drhc.gc.ca

    Learners can use this site to research almost 200 occupational profi
These profiles can help learners identify and understand the sk

les.  
ills needed for 

various jobs.  All nine Essential Skills, as outlined by Human Resources and 
Skills Development Canada, are included for each job.   

 
E-STAT 

As retrieved on May 24, 2005. 
http://www.statcan.ca/english/Estat/licence.htm

 g  
 
ree 

 
ISGEm

 Statistics Canada's E-STAT is a dynamic interactive teaching and learnin
tool for the education community.  It offers an enormous warehouse of reliable
and timely statistics about Canada and its ever-changing people.  E-STAT is f
to educational institutions.  A multitude of lesson plans are available for 
instructors to utilize. 

 - International Study Group on Ethnomathematics  
As retrieved on May 18, 2005. 
http://www.rpi.edu/~eglash/isgem.htm

This is a valuable site for an emerging field of study.  There are 
opportunities to become a member of the International Study Group on 
Ethnomathematics, read the newsletters, and connect to the links for 
ethnomathematics-related websites where instructors will find sites categorized 
by ethnicity, geography, social groups, and utility.  

ng Math: WGBH Educational Foundation © 2001 - 2003.  
As retrieved

 
Learni

 on March 22, 2005. 
http://www.learner.org/channel/courses/learningmath/index.html

This website provides lessons, with graphics and interactive examples, on 
how to learn mathematics.  There are reflective questions provided for journal 
entries, interactive activities, problems with solutions, homework assignments, 
and a glossary link for terms specific to the section. 
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Maths is 
As retrieved on July 5, 2006. 

Fun 

http://www.mathsisfun.com/
This site promotes mathematics, problems, and puzzles for all topics and 

n. 
 
The N

/en/nav/index.html

levels.  There are forums and a variety of activities to make mathematics fu
  
ational Library of Virtual Manipulatives 
As retrieved on May 2, 2005.   
http://nlvm.usu.edu  
 Divided into grade groupings and by strands, this website can be used by  

, 
 and 

lop concepts and mathematical reasoning.  Sites are 

 
Purple

http://www.purplemath.com

 
instructors and learners.  It has dozens of virtual manipulatives for algebra
geometry, measurement, numbers and operations, as well as data analysis
probability, to help deve
user-friendly and will help develop technological skills.   

math 
As retrieved on July 5, 2006. 

 This website is dedicated to algebra.  There are numerous lessons, 
reviews, links to other mathematics websites, a section on homework, and a 
study skills self-survey.  This site would be good for learners working 

those who would like to review. 
 
Rubistar 

independently, or 

As retrieved on April 21, 2005. 
http://rubistar.4teachers.org/index.php

This is a free site for instructors to build rubrics for project-based learning 
activities.  Categories and criteria can be selected from the database, or rubrics 
designed and saved by instructors can be reviewed.  Categories to choose from 

ore. 
 

aska hewa

include work skills, multimedia, mathematics, oral presentations, and m

S tc n Adult Basic Education Association 
As retrieved on March 26, 2006.   
http://www.sabea.ca/
 
This site provides opportunity for Adult Basic Educators in Saskatchewan to join 
professional organization, network with one another, and link to relevant sites.  It 

nd share resources in specific 

 

also posts opportunities for professional development.  Members of SABEA can 
participate in online forums, read and write posts, a
subject areas.  There are articles dealing with current issues and links for 
resources pertinent to adult education. 
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Blueprint for Life/Work Designs 
Retrieved on January 13, 2005. 
http://206.191.51.163/blueprint/home.cfm 
 The purpose of this site is to help people design, build, and  
manage their careers.  The principle behind it is to make career development 
intentional for

 

 people by mapping out career development competencies.  

ry 11, 2005. 

 
Measure Up 

As retrieved on Janua
http://measureup.towes.com/english/index.asp   

cuments to measure the three essential skills 

s 
kills. 

TOWES (Test of Workplace E
ce do

ssential Skills) is an effective testing and 
training tool that uses workpla
that are needed for safe and productive employment: Reading Text, Document 
Use, and Numeracy.  At this site, a TOWES skills assessment can be done 
online or a hard copy can be printed off for learners.  In addition, this site allow
the learner to look up occupations; the site correlates skills to the Essential S
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r Publishers Inc. 
ion of Thomas Nelson 
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te: www.delmarlearning.com
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Laubach Literacy of Canada       
Distrib     
New R  
0 Cro n Str

Saint J
Phone

ax: (866) 634-0944 
dersbookstore@nb.aibn.com

uted by:    
eaders Bookstore     

7 w eet, Suite 225      
ohn NB        
: (877) 634-1980 

F
Email:  newrea     
Online Catalogue: http://www.laubach.ca/
 
McGraw-Hill
300 W
Whitby
Phone
Fax: (4
Websi

 Ryerson Ltd. 
ater Street 
 ON L1N 9B6 
: (888) 251-3977 
03) 251-4105 

te: http://www.mcgrawhill.ca/ 
 
Media Group 
710 Millar Avenue 

Saskatoon SK S7K 4J4 
Phone: (888) 682-8808 
Fax: (877) 444-3354 
Email: vidlib@mg.ca

2

  
Website: http://videodb.mg.sk.ca  
 
Mind Resources 
130 Shoemaker Street, Unit #1 
Kitchener ON N2E 3G4 
Phone: (877) 414-6463 
Fax: (519) 895-0331 
 
National Council of Teachers of Mathematics 
NCTM Headquarters Office 
1906 Association Drive, Reston, VA 20191-1502 
Phone :( 703) 620-9840 
Fax: (703) 476-2970 
Website: http://www.nctm.org/ 
 
Psycan 
12-120 West Beaver Creek Road 
Richmond Hill ON L4B 1L2 
Phone: (800) 263-3558 
Fax: (888) 263-5188 
Email: mail@pyscan.com
Website: http://www.psycan.com/index.jsp
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Spectrum Educational Supp
ony Drive 

lies LTD. 
P
Newmarket ON L3Y 7B6 
Phone: (800) 668-0600 
Fax: (800) 668-0602 
Website:   
http://www.spectrumed.com 
  
 

acher’s Video Company Te
P.O. Box 4455 
Sottsdale AZ 85261 
Phone: (800) 262-8837 
Fax: (800) 434-5638 
Website: 
http://www.teachersvideo.com
     
Thomas Nelson 
1120 Birchmount Road 
Scarborough ON M1K 5G4 
Phone: (800) 268-2222 
Fax: (800) 430-4445 
Email: inquire@nelson.com 
Website: http://www.nelson.com 
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