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Abstract 

The following project concerns the implementation of direct instruction mathematics in an 

alternate learning environment, specifically for the student population at Eighth Avenue 

Learning Centre in Port Alberni, British Columbia. The goal of this research is the creation of a 

teacher’s guide resource specifically designed for the instruction of the Mathematics 

Apprenticeship and Workplace 11. This course is accessed by many students at Eighth Avenue 

as it which fulfills a graduation requirement that had been historically difficult for students to 

achieve via other modes of instruction offered at the school. Research supports utilizing 

principles of alternate education into a direct instruction mode of teaching for those deemed “at-

risk”.   

Keywords: Direct Instruction, alternative learning environments, secondary math instruction 

 

 

 

 

 

 

 

Keywords: Direct instruction, alternate education, mathematics 

 

 

 

 

 



   iv 

Acknowledgements 

I have so many people to thank for supporting me through this journey and the many iterations of 

this work. I want to specifically acknowledge the time, expertise and contributions of Sean 

Peterson and all of the teachers, students and staff at Eighth Avenue Learning Centre in Port 

Alberni. Thank you to my supervisor Amanda McKerracher, for the new direction, the many 

great suggestions and support. And thank you to my beautiful family: my partner Sarah Beth, 

and our beautiful children Briana and Everly for your patience, your love, the dance parties in the 

kitchen, and your editing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   v 

 

 

 

 

 

Dedication 

To my family. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   vi 

TABLE OF CONTENTS 

Abstract…………………………………………………………………………………..…..…...iii 

Acknowledgements………………………………………………….…………………...….....…iv 

Dedication………………………………………………………………………………………....v  

Table of Contents…………………………………………………………………………..……..vi 

Chapter 1- Introduction……………………………………………………………..……………..8 

Research Context ………………………………………………………….……………...9 

Math 11 AW at Eighth Avenue ……………………………………….………………...10 

Math 11 AW Students ………………………………………………….………….…….11 

Instructional Practices to Support Eighth Avenue Students……………………….….…12 

How do Alternate Schools Differ?……………………………………….………………13 

Guiding Research Questions……………………………………………….………….…13 

Problem in Practice…………………………………………………….…………...……14 

Purpose of the Project…………………………………………………….……………...14 

Justification………………………………………………………….…………………...16 

Summary………………………………………………………….……………………...17 

Chapter 2- Literature Review…………………………………………………………………….18 

Alternative Schools in British Columbia…………………………………….…………..18 

Alternative Learning Environments……………………………………….………..……19 

Students in Alternative Education……………………………………….………………21 

Alternative Learning Instruction……………………………………….………...………22 

Secondary Math Instruction……………………………..……………….………………23 



   vii 

Levels of Instructional Guidance………………………..…………………….…………25 

The Importance of Student-Teacher Relationship…………….…………………………27 

Face to Face vs. Distributed Learning….………….…………………………………….29 

Implications of Distributed Learning…………………………………………………….31 

Chapter 3- Considerations for Implementation of the ‘Product’………………………………...33 

Chapter 4- Reflection………………………………………..……………………...….………...36 

References………………………………………………………………………………………..39 

Appendix A (Direct Instruction Mathematics in an Alternate Setting: A Teacher Resource)…..45 

Appendix B (Apprenticeship and Workplace Mathematics Grade 11 Curriculum)……………..46 

 

 

 

 

 

 

 

 

 

 



 
 

8 

Chapter 1 

Introduction 

Most students arrive in the alternate school system because they are not successful at 

mainstream schools. These students require more, or different support in order to be successful 

academically. This extra support often comes in the form of varying instructional practices, 

personalization of learning, behaviour support, and social emotional support. In the alternate 

school setting, students are far more likely to be assigned distributed learning, being “a mode of 

study in which students are following the same programme of learning but do not come together 

as a group in the same location” (Wallace, 2015 p#?). Distributed learning as well as other 

individual learning approaches are favoured modes of instruction, perhaps because these students 

were manifestly unsuccessful in a traditional, face to face teaching environment. However, over 

two years as a special education teacher at an alternate school, I have observed that increasing 

numbers of students are seeking to enroll in direct instruction classes administered through the 

alternate school rather than taking those courses via distributed learning.  

This shift is most apparent in the context of a Math 11 Apprenticeship and Workplace 

course (“Math 11 AW”), which I have taught at Eighth Avenue Learning Centre (the alternate 

school in District #70; “Eighth Avenue”) for two years. Students are often hesitant to enroll in 

mathematics classes generally, arising from the discomfort, anxiety or antipathy, or plain dislike 

towards math. Causes for this are numerous, and can include “low self-expectations as a result of 

past experiences with math, parental bias against math, inadequate skills to succeed at math, 

failure to engage math through learning strengths, and fear of making mistakes” (Willis, 2010, 

p.6). Math anxiety, defined as “a negative emotional response to current or prospective situation 

involving mathematics” (Hill et al., 2016, p. 45), can also lead students to avoid math altogether. 
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For these myriad reasons, many students arrive at Eighth Avenue far behind grade level 

expectations in math.  

 In addition to the everyday challenges of encouraging students to if not embrace, then to 

engage with math classes, the students at Eighth Avenue have numerous other challenges, 

including special educational designations, drug and alcohol issues, learning disabilities, 

executive functioning challenges (such as Fetal Alcohol Spectrum Disorder), extreme poverty, 

difficult home circumstances, severe anxiety, and in some cases, a combination of these 

conditions. It is within this context that I am creating a research-based teaching guide on the 

Math 11 AW Direct Instruction course for my Masters of Special Education major project. 

Research Context 
 
 The focus of this Masters of Special Education research project is the Math 11AW course 

direct instruction course offered through Eighth Avenue, in Port Alberni, British Columbia. 

Aside from life skills programming at the district high school, Eighth Avenue is the catch all for 

District #70, housing all district specialized education programming. To graduate in British 

Columbia, students are required to successfully complete either Math 11 Foundations, Math 11 

Pre-Calculus, or Math 11 Apprenticeship and Workplace. The Foundations and Pre-Calculus 

courses are theory-based courses based on higher-level math. Apprenticeship and Workplace 

focuses on tangible, concrete application, and is the course most frequently chosen by students at 

Eighth Avenue. In the past, instruction in the Math 11 AW course has been offered only as an 

online, distributed learning course at Eighth Avenue with limited success. Eighth Avenue 

currently offers Math 11AW in both face to face direct instruction and distributed learning 

formats. The unique characteristics of an alternative learning environment result in a direct 

instruction paradigm that is fundamentally different from direct instruction in a mainstream 
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setting and understanding the nature of alternative schools and learning environments is critical 

to supporting the effective delivery of instruction.  

Math 11 AW at Eighth Avenue 

 At Eighth Avenue, direct instruction of Math 11AW was developed in the 2015/2016 

school year to increase teacher participation for a course which has historically been presented 

only through a primarily online format. Instructors guide students through practical applications, 

and only core concepts are presented for a lesson. Only core outcomes are presented in class (i.e., 

only the most essential aspects of the curriculum are covered). Following a brief lesson including 

exemplars and instruction, students attempt a brief assignment that allows them to prove they can 

reach the learning outcomes designed for that lesson. Everything is presented slowly, in a 

concrete, step-by-step manner, starting with access points for all, and because many students 

have focus and executive functioning limitations, no more than thirty minutes is spent on one 

task at a time. Lecturing is limited primarily to showing exemplars and relating them to real-

world context. Once students have shown that they have met the targeted learning outcomes, 

their work is immediately assessed, and feedback is given right away. Students leave the 

classroom with the satisfaction of knowing that they have accomplished a goal, whether it be 

finding side lengths of a triangle, or coming up with a budget for living independently. Due to 

high enrollment numbers, two math teachers are present in the room for class time and two or 

three youth care workers depending on the level of challenge of the topic are also available to 

help support students through the lesson. Youth care workers assist teachers with helping 

students through the course material and are also a calming presence for students in the room. 

They will often work directly with students who appear especially overwhelmed, agitated, or are 

exhibiting high levels of anxiety. 
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  Statistics from the 2016-2017 school year show that only ten alternate students out of 17 

attending in the building successfully completed the distributed learning format of the course, 

whereas 27 out of 32 students achieved a passing grade in the direct instruction path of the 

course. The 2015-2016 school year (the first year the direct instruction mode of instruction was 

added), initially taught by the school principal, only 15 students enrolled in the direct instruction 

mode of instruction, with a 100% success rate.  

Math 11 AW Students 

 The students enrolled in Math 11 AW class are 16 and 17 years old, and are on an adult 

Dogwood diploma track, a graduation plan that offers more flexibility and reduced credit 

requirements than a standard Dogwood diploma. Students do not require a ministry designation 

to attend classes (although many will have formal special education designations) but are 

typically identified as being at least two grade levels behind in numeracy skills. In the past, 

students have included those with learning disabilities in math, autism, mental health and 

behavioural challenges, and chronic health impairment (particularly in executive functioning). 

Success has been found possible with all manner of students, including those who come with a 

designation and those that do not. Students are drawn from either the general school population, 

or one of the many specialized programs that Eighth Avenue houses.  

 Students enroll in Math 11 AW class typically based upon recommendations from their 

advisors.  The default mode of instruction in September is the distributed learning course, and 

many students successfully complete at least one or two units. While some students find success 

with the online course, many are hesitant with online learning, or have attempted the online 

course unsuccessfully. There are several students who have attempted the course more than once 

without finding success. Following recommendations from their advisors or self-referrals, 
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students can also sign up to participate in the direct instruction class. Barring extreme 

behavioural issues, all students who wish to participate in the class are allowed the opportunity to 

attend. 

Instructional Practices to Support Eighth Avenue Students 

 Due to the nature of the students at Eighth Avenue, whether it be academic challenges 

such as learning disabilities, autism, or FASD, poor home and family situations, drug and alcohol 

abuse or impoverished circumstances, every student who attends Eighth Avenue has been 

evaluated as “high risk” by the school district. Regardless of the challenges facing students at 

Eighth Avenue, what is common among all of them is an impact on learning.  Instructional 

practices that may be standard in a typical brick and mortar school often do not reflect the unique 

and diverse needs of the alternate school population.  

 In research compiled for the Toronto District School Board, Sinay and Nahornick (2016) 

discusses several successful interventions in mathematics, as well as common barriers to 

successful implementation of the interventions. Research shows that there is no single 

intervention that will solely fix low mathematics achievement. Successful interventions result 

from “ongoing, continued intervention programs that are targeted to students’ needs, assess 

students regularly, monitor student progress, are well-managed by administrative staff, and are 

implemented by highly trained and knowledgeable staff” (p.1). Specific instructional strategies 

suggested by Sinay and Nahornick, as well as others, are highlighted in Chapter 2. 

 At Eighth Avenue, our most successful response to the academic challenges has been the 

introduction of direct instruction courses for our struggling learners.  However, it is not the 

school’s only intervention, and much of the structure of the school’s success is dependent on the 

structure and practices of the alternate learning environment. 
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How do Alternate Schools Differ? 

  Alternate schools such as Eighth Avenue have additional resources to offer many 

different processes or paths to reach learning outcomes, as well as varied instructional methods, 

content, and product to fit individual needs and proclivities. Alternative educational programs 

generally have “fewer students and more intensive support and flexibility [...] than that of a more 

restrictive environment” (Pereira & Lavoie, 2016, p.384). Pereira and Lavoie further found that 

those same students with emotional and behavioural issues attained more success academically, 

had improved attendance and self-esteem, and exhibited less behavioural issues. Eighth Avenue 

has a higher teacher-student ratio and less structured time where the conditions for relationship 

building can occur. This is not solely unique to the structure of Eighth Avenue. One of the 

“major features that distinguish many alternative schools from their mainstream counterparts is 

[...] small school and class sizes that allow for personalized relationships among staff and 

students” (Bascia & Maton, 2017, p.3).  At Eighth Avenue, schedules are flexible, and time is 

built into the week for students and staff to socialize at events such as hot lunch meals and 

pancake breakfasts where the whole school community is present.  Additional counselling 

supports are available to students at all times.  As a school community, we feel responsible for 

students beyond our school’s walls, particularly since we are located in the difficult 

socioeconomic environment that we work in. Therefore, we try to include and help our broader 

community whenever we can. 

 
Guiding Research Questions 
 

The teacher guide produced from this resource is intended to explore the elements of the 

Math 11 AW course design that have led to higher rates of student completion and success in the 

context of an alternative learning environment.  There are two components that I will examine: 
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1. How is the Math 11 AW direct instruction class meeting the needs of our 

students? How does direct instruction differ than distributed learning at Eighth 

Avenue? 

2. How can learning outcomes in Math 11AW be improved to meet the needs of 

students more effectively? What can be learned from this research to improve 

direct instructional practices at Eighth Avenue? 

Problem in Practice 
 

I am currently a Special Education Teacher, Literacy and Numeracy Support Teacher, 

ELL Coordinator, student advisor, and Math 10/11 AW Teacher at Eighth Avenue, where I have 

taught, among other classes, both direct instruction and distributed learning formats of Math 11 

AW for the past two years.  As the teacher of both the online distributed learning and direct 

instruction iterations of this math course, further supporting the mode of instruction that is most 

widely utilized and successful for our students is critical. Students at Eighth Avenue continue to 

favour this teaching methodology over distributed learning and the school’s rates of student 

satisfaction and success continue to grow. 

Purpose of the Project 
 

The purpose of this project is to create a research-based teacher guide for secondary math 

instruction in an alternate setting, specifically designed to reach at-risk students, “generally 

defined as those likely to fail” (U.S. Department of Education, 1992, p.2). The specific Math 

11AW course, being a math class mandatory for graduation from the British Columbia education 

system, has had low rates of student success when taken through the online or distance learning 

portal. I have observed higher student enrollment in the direct instruction Math 11AW course, 

and that more students are successfully completing the Math 11AW course via the direct 
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instruction course over the online instruction only module. One facet of this trend that requires 

further study is that students who are referred to Eighth Avenue have been demonstrably unable 

to attain success in a tradition high school setting, which focuses almost solely on direct, in-

person instruction. This raises the question: how is direct instruction delivered differently in an 

alternate setting, such that students would intentionally seek it out? There are fundamental 

differences between direct instruction in a mainstream environment, and the direct instruction 

course design that is implemented in an alternate setting, necessarily arising from the different 

needs that each institution is committed to meeting.  I have noted that by teaching in person, I am 

much more able to build connections and relationships with students, build confidence in 

students who did not believe themselves capable, foster collaboration amongst students, which 

leads to more academic achievement, and further, that the weight and significance of these 

relationships is a critical issue to support and build for student success. This observation is 

supported by current research. Studies from O’Gorman, Salmon, and Murphy (2016), McDaniel 

(2014), and Bascia and Maton (2017), all highlight the importance positive adults and the teacher 

student relationship play on student success.  

Finding a method of instruction that is successful for at-risk youth in mathematics is 

critical to increasing our school’s academic achievement and graduation rates. Completion rates 

for the course solely through a distributed learning format and paper-based format were lower 

than expected despite teacher intervention. Since changing the paradigm of this course to include 

a direct instruction option, many more at-risk students are experiencing success in the course. 

School data supports this. The course completion rate of for alternate students taking solely 

distributed learning was 60%, while over 85% of students taking the direct instruction format 

attained course completion. Further, the average time of course completion for distributed 

learning was six months, whereas the direct instruction approach took only ten weeks. However, 
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students taking distributed learning did achieve higher grade averages when compared to direct 

instruction. Creating a resource that supports Math 11AW direct-instruction course design will 

lead to better outcomes for future students taking the course at Eighth Avenue.   

Justification  

 Improving the levels of success for students should always be a goal for schools, and 

should be a continual, never-ending pursuit for educators. Interestingly, the impetus for Eighth 

Avenue to begin creating and offering direct instruction courses came at first from the students 

self-professed proclivity to direct instruction themselves. This mode of instruction has been 

prioritized because the students themselves have asked for it. “Determining students’ needs, and 

the effectiveness of support strategies, is clearly necessary, but should involve the key people 

involved in student success — the students themselves” (Pereira & Lavoie, 2016, p.384-5). 

Farrelly and Daniels (2014) note that students are capable of expressing their opinions, and that 

these viewpoints should be vital in determining how to support academic, social, and emotional 

wellbeing.  

 Experience has taught me that solely using the most effective teaching methods will not 

be effective in an alternate learning environment. Instruction should be paired with the 

recognition that students who attend Eighth Avenue are there for a reason, and their social and 

emotional needs need to be attended to as much if not more than simply the academic ones. This 

is the impetus behind the creation of this resource. 

This resource has the potential to benefit the school’s ability to design future courses and 

formats that will help further support student’s learning and wellbeing. Providing another path to 

learning that is offered more regularly will benefit those who prefer this mode of instruction and 

could potentially provide justification for changing the primary format of course delivery at 
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Eighth Avenue in the future. There is an opportunity for personal growth for the researcher and 

school and district staff with whom the results will be shared. In their study of Toronto’s 

alternative learning environments, Bascia and Maton (2017) found that although alternative 

schools are a rich source of teacher and student driven curriculum innovation, very rarely do 

these curricular innovations become broadly disseminated to the mainstream. This resource may 

offer a way for me to support other alternate learning environments more broadly beyond my 

own school community. 

Summary 

 This research-based teacher guide is designed to support student outcomes and 

achievement in Eighth Avenue’s Math 11AW direct instruction classes. I hope the product from 

this research will contribute knowledge and overall understanding to the academic needs of 

students at Eighth Avenue, and further highlight the individual components our school may 

implement that lead to success. Direct instruction in an alternative setting is a viable alternative 

to solely personalizing learning on an individual basis. By creating this teacher resource, I hope 

to gain further perspective into what works best for students at Eighth Avenue and improve 

methods of instruction for students at Eighth Avenue in the future 
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Chapter 2 

 Literature Review  

Understanding current research into the alternate education paradigm and the nature of 

alternative learning environments is a critical foundation to the contemplated teacher guide. A 

survey of the current research landscape on those topics, as well as a discussion on alternative 

learning instruction methods, a review of levels of instructional guidance across the different 

course delivery methods, a discussion regarding student-teacher relationships, current best 

practices in secondary math instruction and a comparison of face to face learning in contrast to 

online learning are presented below. 

Alternative schools in British Columbia  

The preamble to the School Act RSBC 1996, c 412 describes the purpose of the British 

Columbia education system as follows, creating the space for alternative schools in the public 

system: 

…AND WHEREAS the purpose of the British Columbia school system is to enable all 

learners to become literate, to develop their individual potential and to acquire the 

knowledge, skills and attitudes needed to contribute to a healthy, democratic and 

pluralistic society and a prosperous and sustainable economy… 

 
The need for alternative schools as a mechanism to provide education to students who, 

for a multitude of reasons, are not able to attain success in mainstream educational facilities, 

began to make itself apparent in the 1960s in British Columbia. These alternative schools were 

initially based on the notion of child-centred curriculum, learning by doing, and the ideas of John 

Dewey (Rothstein, 1999). Since that time, alternative education has evolved in an organic and 

fluid way, with little adhesion to a single definition. In the last thirty years, the term ‘alternative 
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education’ has described a very wide variety of programs and schools, causing some confusion 

as to its meaning (Lehr, Tan, & Ysseldyke, 2009). Alternative learning settings can include a 

broad range of educational options ranging from independent study programs to charter schools 

to schools within schools (Aron, 2006). Typical characteristics of alternate schools and programs 

“include small size, one-on-one interaction between teachers and students, a supportive 

environment, student-centered curriculum, flexibility in structure, and opportunities for students 

to engage in decision making” (Lehr et al., 2009, p.20). While most alternative learning 

environments have several aspects in common, the origins and structures within each is highly 

individualized in order to meet the specific needs and functions of the students for which they 

provide. 

Alternative Learning Environments 

 These schools and other new permutations of alternative learning environments later 

embraced Jean-Jacques Rousseau and Scottish educator A.S. Neill’s belief in romanticism, and 

that children should be responsible for organizing their own education and learn free from adult 

coercion (Rothstein, 1999). Virtually all school districts in British Columbia now recognize the 

need for alternative education environments and provide within their jurisdictions a variety of 

different schools and programs tailored to meeting diverse student needs (B.C. Alternate 

Education Association, 2017).  

  ‘Alternate’ and ‘alternative’ are often used interchangeably, alternate being the favoured 

term used in British Columbia. The province of British Columbia’s Ministry of Education 

defines alternate education programs as those that focus on educational, social and emotional 

issues for students whose needs are not being met in a traditional school program (B.C. Ministry 

of Education, 2009). Alternate learning environments are expected to differentiate instruction, to 
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specialize their program delivery and to offer enhanced counselling services, based on the 

rationale that students at risk require these extra supports and services to enable them to be 

successful. These types of learning environments “allow school systems to meet the social, 

emotional, and physical challenges of children and youth that are not addressed by mainstream 

schools” (Bascia & Maton, 2017, p.3).  

Recent research into alternative education focuses on the learning environment and how 

these environments are structured. McGee and Lin (2017) suggest a multidimensional framework 

for alternative learning environments for how learning environments should be established, 

involving four components:  

a) precondition of the learning environment,  

b) effective instructional planning,  

c) instructional delivery in a positive behavioural management system context 

and 

d)  collaboration between school, family and community 

These four components are designed to integrate and support one another as a single, 

cooperative unit. Preconditions refers specifically to reduction in class size and positive class 

climate. Planning calls for collaboration and effective teaching, incorporating differentiated 

instruction, social skills training, and rigorous core curriculum that is relevant to the student. 

Delivery ensures individualization and personalization of education for each student, and 

collaboration allows early identification of presence or absence of student progress, suggesting 

the implementation of a formal mentoring system and inclusion of parental involvement. 

Research by Maillet (2016) overlaps these components, and focuses on six practices important 

for alternative education programs to implement: providing active and creative instruction; 
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integrating service learning opportunities into all aspects of the program; accelerating student 

learning; building time into the schedule to connect with kids; having a plan B (and C) for every 

student every day; and utilizing volunteers such as college students and community members. 

Ultimately, Maillet (2016) seeks to describe how these six practices can transform any 

alternative program into an effective service-delivery system. All frameworks and best practices 

for alternative education suggest a more holistic approach to education than solely focusing on 

academics.  

Students in Alternative Education 

Alternative learning environments are often seen as an option for students who are not 

successful in the mainstream school setting. Many students arrive in alternative settings as a 

result of stressful and dramatic circumstances, and placement is often the result of expulsion 

from a mainstream setting. Drakeford and Leone (2001) contend that alternative choices should 

not be framed solely as a last chance for students, and that alternatives to mainstream schooling 

can and should be a proactive choice made by students and their families to find a better 

schooling fit. The researchers further propose that alternative learning environments should have 

a clear focus on academic learning, provide teachers with ambitious professional development, 

and have a strong level of autonomy and professional decision making, particularly in terms of 

staffing and leadership.  

Alternative Learning Instruction 

In addition to an alternate physical environment, alternative approaches to instruction are 

also required by students in the alternative education system. A common response to addressing 

the diverse needs of students in alternative learning environments is to provide students a 

personalized education based on whatever reasons the individual student has for requiring an 
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alternate approach. Another term with many definitions, ‘personalized learning’ is defined by the 

U.S. Department of Education (2016) as: 

instruction in which the pace of learning and the instructional approach are optimized for 

the needs of each learner. Learning objectives, instructional approaches, and instructional 

content (and its sequencing) all may vary based on learner needs. In addition, learning 

activities are meaningful and relevant to learners, driven by their interests, and often self-

initiated. (p.7)  

 
This process of personalization begins in the form of a strategic plan that is tailored for 

each individual student during the student’s intake meeting with staff. Although personalized 

education has become somewhat synonymous with online instruction, it is only one of the tools 

that students have in building a personalized education plan. Developing individualized 

instruction requires give and take between student and teacher. Bascia and Maton (2017) contend 

that alternative schools are a rich source of both teacher and student driven curriculum 

innovation, and that student input and interests often help shape the choices of subjects offered at 

alternative learning environments. In their study of Toronto’s alternative learning environments, 

the authors found that students and teachers participated in democratic processes together that 

shaped course content, activities, assignments and assessments.  In the context British Columbia, 

“New Curriculum Info” (n.d.) describes the Ministry of Education’s new focus “to prepare 

students for the future, the curriculum must be student-centred and flexible, and maintain a focus 

on literacy and numeracy, while supporting deeper learning” (para. 2).  Some of the common 

principles from alternate education are beginning to appear prominently in mainstream education 

policy.  
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 A component of alternative learning instruction closely related to personalization is 

differentiation of instruction. Differentiation in an alternative learning setting considers that 

alternate students’ experience with mainstream education has not worked well for them.  The 

first step in differentiation is for a teacher getting to know the students well (Taylor, 2015). 

Based on foundational work by Tomlinson (1999), Simpson and Bogan (2015) propose that a 

differentiated classroom approach should include the following: 

a) teachers begin where students are 

b) teachers engage students in instruction through different learning modalities 

c)student competes against himself/herself than others 

d) teacher provide multiple ways for each individual to learn 

e) teachers modify classroom time for learning, and 

f) teachers take a diagnostic approach for instruction on an individual basis (p.35) 

Secondary Math Instruction 

 Math is often a struggle for students at all ages. According to research by Dougherty 

(2014), “students who enter high school with below grade level math skills are likely to stay 

behind” (Hanover, 2016, p.5). In an effort to bridge these gaps in knowledge, Sinay and 

Nahornick (2016) suggests pairing intervention strategies, such as universal screening, ongoing 

monitoring, and identification of student knowledge gaps, with instructional strategies, such as 

maintaining high expectations, teaching with visual representations, using a variety of teaching 

strategies,  and teaching via explicit and systematic instruction. 

Research has uncovered several common characteristics that students with learning 

difficulties in math exhibit. The National Council of Teachers of Mathematics (2007) found 

struggling mathematics learners “demonstrate slow or inaccurate recall of basic arithmetic facts, 
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answer problems impulsively, without inhibition, have difficulty representing mathematics 

concepts mentally, have poorly developed number sense, and have difficulty keeping 

information in their working memory.” (Hanover Research, 2008, p.6). This research is 

substantiated by observations at Eighth Avenue, where a combination of these characteristics is 

noted when observing struggling math learners at Eighth Avenue.   

A research-based guide for teachers created by Jayanthi, Gersten and Scott (2008) for K-

12 students with learning disabilities found seven instructional practices valuable for students 

with or without learning disabilities in the instruction of mathematics:  

1: Teach students using explicit instruction on a regular basis 

2: Teach students using multiple instructional examples. 

3: Have students verbalize decisions and solutions to a math problem. 

4: Teach students to visually represent the information in the math problem. 

5: Teach students to solve problems using multiple/heuristic strategies. 

6: Provide ongoing formative assessment data and feedback to teachers. 

7: Provide peer-assisted instruction to students. (p.13) 

Grossen (2008) conducted research on instructional strategies specifically for struggling 

algebra students, finding three categories of importance to successful instructional practices: 

agenda and scheduling, instruction, and resources. In the context of Eighth Avenue direct 

instruction courses, agenda and scheduling and instruction are most salient. Grossen’s study 

finds that “small segments within a lesson”- such as review of facts, development of concepts, 

and practice[...and] a well-organized curriculum, as well as adequate review and practice time” 

(p.1) are best practice. Grossen, as did Jayanthi, Gersten and Scott, found  “explicit instruction 

when presenting new material… [makes] strategies conspicuous to all students” (p.3).  Using 
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scaffolding and guided prompting, not student-centered instruction for learning new material, 

were also recommended.  

Ultimately, research on instructional methods for secondary math are aligned with what 

an alternate learning environment, such as Eighth Avenue, can offer over and above a typical 

brick and mortar school. 

Levels of Instructional Guidance 

One of the underlying questions of this research project concerns the appropriate and 

ideal level of guidance in instruction for students at Eighth Avenue: whether direct (guided) 

instruction or more unguided discovery approaches is best. Kirschner, Sweller, and Clark (2006) 

define direct instructional guidance as providing information that fully explains the concepts and 

procedures that students are required to learn as well as learning strategy support. According to 

research by Kirschner and colleagues, the past half-century of empirical research on this issue 

has provided overwhelming and unambiguous evidence that minimal guidance during instruction 

is significantly less effective and efficient than guidance specifically designed to support the 

cognitive processing necessary for learning (Kirschner et al., 2006). The study also found that 

even for students with considerable prior knowledge, strong guidance while learning is most 

often found to be at least as effective as unguided approaches. Not only is unguided instruction 

normally less effective; there is also evidence that it may have negative results when students 

acquire misconceptions or incomplete or disorganized knowledge. These results suggest that for 

students in an alternative learning context, direct instruction is likely the most advantageous 

instruction method.  

In an alternative learning environment where many students have large gaps in 

knowledge, learning disabilities, and skipped grades, such as is the case at Eighth Avenue, 
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structured face to face interaction could be the best course of action to follow. Research from 

Chase and Klahr (2017), although focusing on elementary students, further confirms that the 

context of the learning environment is a significant determining factor as to which method of 

instruction will work best, even more so than the instructional method employed. In other words, 

the learning environment should inform the instructional method, and vice versa. The highly 

individual nature of alternative learning environments means that different methods will work 

better for different locations. 

Chen and Khlar (1999) studied how students best acquired the steps to create controlled 

variable science experiments. The researchers focused on two types of instruction: explicit 

training (using examples and direct instruction to teach the general strategy) and implicit training 

via probes (providing systematic questions following student’s activities) in hands-on 

experimentation in which extensive and repeated opportunities to use the strategy were provided. 

Results of the study indicated that direct instruction can be highly efficient and effective in 

teaching scientific reasoning skills, provided instruction was not solely passive in nature. In other 

words, direct instruction was most successful when instruction allowed for engagement in active 

processing. 

Mayer (2004) further reviewed research on pure discovery methods using a constructivist 

approach in three separate cases. In each case, it was found that guided discovery was more 

effective than pure discovery in helping students learn and transfer. Mayer found benefit from 

methods of instruction that involve cognitive activity rather than behavioral activity, instructional 

guidance rather than pure discovery, and curricular focus rather than unstructured exploration.  

The above research on levels of instructional guidance forms a basis for the efficacy of 

direct instruction in Math 11AW in an alternative setting, and provides support for the 
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observation that direct instruction could be an effective method for reaching positive student 

outcomes for students at Eighth Avenue. 

The Importance of Student-Teacher Relationship 

The importance of relationship building and student connectedness is a common thread in 

alternative education research, and student connection is an important facet of many alternative 

learning environments. Research by O’Gorman et al. (2016) found that by creating a sense of 

belonging with students, alternative education can create safe spaces for at risk youth that were 

found to increase student engagement both academically and in their community. Creating a 

sense of belonging, embedding student culture within the school, and providing a welcoming 

environment were key to student success and wellbeing. Similarly, a study by Daniels and 

Farrelly (2014) further found that students in an alternative learning environment who 

experienced personalized education and developed strong student-teacher relationships were 

more on track to meet their educational goals than those that did not. These findings are 

substantiated both by Bascia and Maton (2017), and Maillet (2017), whose research highlights 

the importance of staff building meaningful relationships with students, and the importance of 

regular check ins (what is termed “connect time”) to further academics and quell misbehaviours 

in the school.  

Most students arrive at alternative schools disengaged from the educational system, often 

described as unmotivated and bringing very little energy or commitment. Daniels and Farrelly 

(2014) describe the understanding of student self-regulation and motivation as central to the 

analysis and prediction of positive student outcomes. They list autonomy (feeling ownership for 

choices and behaviors), competence (feeling effective), and relatedness (feeling connected to 

others), as predictors of student success. One of the main components of Daniels and Farrelly’s 
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(2014) theoretical research framework was the inclusion of student voice, noting that student 

perspectives are important to understanding how attending alternative school affects academic, 

social and emotional wellbeing. Pereira and Lavoie (2016) also used interview methods and note 

that students describe disrupted school services, lack of institutional supports, a negative school 

climate, and disengaging instructional strategies as contributing to their difficulties in 

mainstream environments and leading to their placement in alternate programs. In both studies, it 

was determined that student voice was a valuable source of information that should not be 

ignored. 

Research has shown that teachers who foster positive relationships with their students 

create classroom environments more conducive to learning and meeting students' developmental, 

emotional, and academic needs. Gregory and Weinstein (2004) illustrate that parent and teacher 

supportiveness (combined with parent and teacher monitoring and high expectations) contributes 

to gains in math achievement of high school aged students. This study illuminates the importance 

of adolescent-adult relationships in the overlapping spheres of home and school environments for 

achievement, emphasizing the importance of community. Allensworth and Easton (2007) also 

found that schools with high performing students often went hand in hand with the presence of 

an adult school community that supported teachers' efforts to establish good relationships with 

students (Allensworth & Easton, 2007).  

One way alternative learning environments can work to foster positive relationships 

between teachers and students is by way of a mentoring system. McDaniel (2016) describes a 

secondary tier behavioral intervention that provides students with levels of support including a 

dedicated “coach” for check-in and check-out procedures, and social skills instruction. The 

results of the study showed that with regular mentoring, coaching, check in and out procedures 
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and social skill instruction, students’ levels of engagement, results of daily progress reports, and 

positive behavioural growth all increased. This study provides research backing for the use of 

mentoring and student tracking for alternative students, and describes a mentoring and tracking 

process similar, though more rigid in nature to what is currently in place at Eighth Avenue to 

support student connection and relationship. 

Face to Face vs. Distributed Learning  

 Online education programs have seen increasing enrolment in the past two decades. 

Barbour (2012) estimates that the number of students participating in distance education in 

Canada grew from a mere 25,000 in 1999, to 245,242 students in 2012. Current data from British 

Columbia Ministry of Education shows 57,046 out of 635,037 total students in the province of 

British Columbia are now engaged in some form of online instruction representing 

approximately 9% of all students in the province (Barbour, 2018). In School District #70, 

approximately 600 students out of 5000 are engaged in online distributed learning, representing 

12% of the school population (Choices DL Data, 2018). Data further shows that 80% of all 

graduating students in the school district have taken at least one distributed learning course in 

their K-12 school experience. The trend is moving toward most educational institutions 

incorporating some form of online component into schooling. However, very little research has 

compared online learners with those instructed in face-to-face instruction, particularly in an 

alternate setting with students who have extra social emotional and behavioural challenges. 

The question of whether online students learn and retain as much as face-to face 

students has yet to be definitively answered (Callister & Love, 2016). Some have found no 

differences in levels of achievement (Arbaugh & Benbunan-Fich, 2006; Lyke & Frank, 2012; 

Weber & Lennon, 2007), whereas others found that students in online courses perform better 
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than those in traditional face-to-face courses (Kraiger et al., 1993; Lapsley et al., 2008; Sitzmann 

et al., 2006; Callister & Love, 2016). Most of these studies have focused on individual cases and 

individual results, making generalizations across programs and schools difficult.  

Larson and Sung (2009) compared students participating in face to face, online and 

blended approaches of an introductory management systems course (university level), and found 

no significant difference in student outcomes, and further, student and faculty (teacher) 

satisfaction compared well to the face-to-face method of instruction. Abdous and Yoshimura 

(2010) further substantiated no significant difference in face-to-face and various distance 

education methods. Another study by Roscoe (2012) found that students generally reached 

similar levels of achievement regardless of whether they were instructed by face to face or 

blended learning (combination of face to face and online), but there was evidence that students 

still learned the most effectively in blended learning circumstances through the in-person 

components of the blended instruction.  Roscoe also found evidence that students in online 

courses were more likely to tune out and disengage. Neither of the above-noted studies focused 

on at-risk students, or students in alternative educational learning environments. 

A study by Callister and Love (2016) examined the debate regarding negotiation skills of 

business students, and found that students in the online course format could master online 

content at a similar rate to face-to-face instruction, and had similar grades on assessment. 

However, when using the skill in practice, those who participated online were not mastering the 

skill of negotiation as well as face-to-face students. 

Another such study by Dennis (2003) compared outcomes of problem-based learning 

between online groups and face-to-face tutorial groups. Specifically, the study compared 

learning outcomes, time-on-task and learning issue generation. Results of the study concluded 
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that there was no difference in the achievement of learning outcomes, however the students 

participating online spent significantly more time on task. This signifies that while achievement 

was not meaningfully different between the two study groups, it took 23% more time on task to 

reach the same learning levels as those participating in face-to-face instruction. In other words, 

students learning via the online medium proved to be as effective, but much less efficient. 

Research by Harris and Nikitenko (2014) examined how context influences learning in 

higher education settings by comparing face-to-face and virtual classrooms. The authors cite a 

study by Guglielmino and Guglielmino (2003), which found that self-direction is the most 

important skill for students to have in online learning contexts. Their research showed that 

students need to be active participants and communicate and receive feedback from fellow 

students and instructors to increase the likelihood of a successful learning experience. Harris and 

Nikitenko found students’ self-directed learning readiness is what predicts their success in e-

learning formats, recommending the inclusion of multimedia learning tools, such as podcasting, 

short educational films and video clips, and incorporating some in-person interaction. They 

further found that age plays a role in the success of online learners, and that older students were 

statistically more successful than younger students, pointing to maturation as a factor in the 

success of students in online learning programs (Harris & Nikitenko, 2014).   

Implications of Distributed Learning  

There are clear implications on an alternative learning environment for several reasons. 

Firstly, self-direction from at risk students in the learning environment is a continuous challenge 

for many students in the alternative education setting who may have dangerous or unstable home 

lives, food or housing security issues, and other real-world challenges that impede their ability to 

self-direct outside of school hours. Secondly, although students at alternative education schools 
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may display a level of maturity in their “outside of school lives”, these students often display 

significant levels of dysmaturity concerning their education.  Thirdly, many students have 

learning disabilities or challenges that cannot be overcome by self-direction, and require ample 

feedback and in-person help and guidance from teachers.  
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Chapter 3  

Considerations for Implementation of Product 

 The following research-based project was designed in its entirety to support the 

implementation of direct instruction math in an alternate setting. The lesson plans offer a clear 

roadmap to covering a number of the learning outcomes in Mathematics Apprenticeship and 

Workplace 11. They do not cover every learning outcome in the curriculum, and this has a 

purpose: to promote practical knowledge and course credit while fulfilling a graduation 

requirement that has historically been difficult for our students to attain. This resource package 

can be used as a starting point to covering many of the learning outcomes in a shorter timeframe, 

one more responsive to the lives of the Eighth Avenue Learning Centre, and other alternative 

education communities. 

The sections preceding the lesson plans are an important component of this resource, 

tailoring this product for use with at-risk/special education students. The sections designed to 

support the lesson plans (student relationship, alternative learning environments, and 

instructional methods) are what truly distinguishes teaching in an alternative learning 

environment from a mainstream school. The learning environment, the staff, the school culture, 

and of course the students, all play a role in the success of the school and its programs. I have 

always believed some of the best components of alternate education could be implemented in 

mainstream settings with little extra time, cost, or staffing. However, having a low 

teacher/student ratio, the support of youth care workers and advisors, and extra special education 

support, are fundamental to the program’s success. 

 In terms of considerations for implementation of instruction, Jayanthi, Gersten, and Scott 

(2008) for K-12 students with learning disabilities is especially helpful. Experience has taught me 

that there are a vast array of reasons why student is (or is not) diagnosed with learning disabilities 
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and many students who have learning disabilities fall through the cracks, mostly due to 

transience. In a perfect world, all of these students would have received psycho-educational 

testing and support for many years prior, but this is not always the case. Jayanthi, Gersten, and  

Scott offer seven very helpful suggestions for teaching mathematics to students either with or 

without a learning disability:  

1: Teach students using explicit instruction on a regular basis; 

2: Teach students using multiple instructional examples; 

3: Have students verbalize decisions and solutions to a math problem; 

4: Teach students to visually represent the information in the math problem; 

5: Teach students to solve problems using multiple/heuristic strategies; 

6: Provide ongoing formative assessment data and feedback to teachers; and 

7: Provide peer-assisted instruction to students.  

As noted previously, the incorporation of several direct instruction options at Eighth 

Avenue Learning Centre has been both a recent and significant transformation in my 

instructional practices toward offering more direct instruction and less focus on distributed 

learning. While research does show plenty of value in the distributed learning model, little to no 

research has been focused on its role in alternate educational programming for high school 

students. My experience has shown that the majority of our students, struggling with life and 

learning challenges abound, require in-person help and guidance from teachers and additional 

emotional and behavioral support, over and above what a mainstream school or distributed 

learning model can provide. Still, for some students, the distributed learning mode of 

instructional remains the preferred option. Ultimately, the more options available for students to 

reach their learning potential the better. 
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 This resource is designed primarily for teachers working in an alternative learning 

environment, most specifically in an alternate school with at-risk students. The instructional 

suggestions are centred around math instruction, particularly from a practical and “core” 

outcomes perspective. The suggestions in terms of instruction come from recent educational 

research and are supported by personal experience implementing them. While the lesson plans do 

provide some examples to share with students, I hope users of the resource would treat these 

examples as a starting point. Many times, several more examples and ways of teaching concepts 

are needed, and sometimes less review and examples are be appropriate. The key here is to know 

your students well on many levels, not just academically, and read the room.  

I believe that this resource could be effectively implemented in other alternate schools for 

math instruction in British Columbia. Certainly, elements of this project could be applied to other 

subjects and disciplines where appropriate.  
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Chapter 4 

Reflection 

To be honest, I was never an all-star student at math. I struggled to do well in high 

school, and once I had completed math 11,  I was sure I would have very little to do with math 

again. The irony of now working as a special education and math teacher is not lost on me. I 

understand the struggle with math because I have lived it, and it has lived with me beyond my 

high school years. This was part of the impetus for choosing this topic of research. Some say that 

those who struggle with math become effective at teaching it because they understand the 

struggle. I am not sure this is the case, but I do know that I enjoy teaching math a great deal. This 

resource was borne out of my need to fill what I saw as a need at my school, and my personal 

experience in struggling with math in an educational setting.  

I commenced this project trying to address the following research questions:  

1. How is the math 11 AW direct instruction class meeting the needs of our 

students? How does direct instruction differ than distributed learning at Eighth 

Avenue? 

2. How can learning outcomes in Math 11AW be improved to meet the needs of 

students more effectively? What can be learned from this research to improve 

direct instructional practices at Eighth Avenue? 

I initially intended for this project to run as a research study: complete with surveys and 

interviews documenting student perspectives that, combined with relevant research, were to 

answer these questions. However, by switching my Masters study to the creation of a product, I 

believe I have done myself, my students, and my school a service. I have created something 

concrete that can be used by other professionals both in and outside of Alberni School District 

that is purposeful. In the process, I have researched how learning outcomes can better meet the 
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needs of our students and have also uncovered research to improve direct instruction practices. 

Working through this project has improved my understanding of alternate education, best 

practices for math instruction, and improved my overall teaching practices. A topic of further 

research and examination remains the question centered around distributed learning and the role 

it can play in the education of students in an alternative setting such as Eighth Avenue Learning 

Centre. Additionally, incorporating the student perspective into the resource would add nuance to 

the materials. 

It has been quite the journey through the creation of my teacher resource. I have learned 

so much. I have learned that often what we intuitively believe and experience personally as 

teachers is supported by research. The research for this product both confirmed many of the 

things we were doing right as a group of educators, (and by extension, me as a teacher), and it 

also provided several suggestions for how to improve my teaching practice as a professional. In a 

sense, I was putting the cart before the horse. I already had an inkling that what we were doing at 

our school would be supported by the research that is available, and my extensive research did 

indeed prove this. Choosing the right instructional methods for at-risk students and supporting 

those methods academically, socially, emotionally, and with an effective school structure, has me 

looking at education for all differently, and  the impact on Eighth Avenue Learning Centre since 

the implementation of direct instruction mathematics has been profound. We are seeing higher 

rates of completion, better grades, and because achievement in math is so connected to 

graduation, considerably  higher graduation rates as well.  

One thing I continue to reflect on is the very singular nature of the school experience at 

Eighth Avenue. No schools are exactly alike, I know this to be true, but Eighth Avenue certainly 

has the most challenging circumstances of any I have ever worked at across multiple schools and 

multiple regions. I continue to be amazed at the resiliency of the students and staff who work in 
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this challenging environment, and more often than not, find success in it.  Perhaps the reason 

direct instruction works so well at Eighth Avenue is that need to mutually support each other in 

difficult life and other circumstances. Regardless of the reason, I know we will continue to offer 

direct instruction math courses in the future. 

I am proud of the resource I have created and feel that is has the potential to help students 

both at Eighth Avenue, and beyond. 
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Introduction 
 

Teaching is a complex and nuanced adventure, every classroom a different dynamic, and 

every student comes to the classroom with their own set of strengths, challenges and life 

circumstances. No two students learn in exactly the same manner. Reaching all of your students 

effectively in a classroom is a difficult task. These difficulties are elevated in an alternative 

setting, particularly one where all students have manifestly been unsuccessful in traditional 

educational settings. As an alternate school teacher, the quest to develop methods of instruction 

that effectively reach at risk students is particularly important. 

 In British Columbia, regardless of whether a student is on a regular or adult Dogwood 

diploma track, the Ministry of Education requires that a student have a basic level of numeracy: 

what they deem to be the successful completion of a Math 11 course. This is a roadblock for 

many students at the best of times and in the best of situations. For at-risk students , defined as 

those likely to fail” (U.S. Department of Education, 1992, p.2). this roadblock can feel more like 

trying to traverse an entire mountain range. Students, such as those who attend Eighth Avenue 

Learning Centre, often have to contend with behaviour struggles, gaps in knowledge, learning 

disabilities, extreme poverty, executive functioning challenges and in some cases a combination 

of many of these adversities. 

As teachers in an alternative learning environment, we have all seen this before. Students 

stare mindlessly at their computer screens, some for hours, making minimal progress. They 

check their Facebook constantly, message their friends, go for frequent smoke breaks, and play 

games when they think no one is watching. It’s a comfortable and safe, yet educationally stale 

environment: lacking in focus and leadership from both the teachers and the students.  

At Eighth Avenue Learning Centre, distributed learning has historically been the primary 

mode of instruction. In the alternate school setting, students are far more likely to be assigned 



   4 

distributed learning, being “a mode of study in which students are following the same 

programme of learning but do not come together as a group in the same location” (Wallace, 

2015). Research from Barbour in 2012 and 2018 indicate that distributed learning is on the rise 

in Canada, and this has been the case in Alberni School District as well.  The inclusion of direct 

instruction courses into the array of paths offered has been critical to raising the levels of 

engagement, interest and academic success of our students. It has been a mind-blowing 

transformation to witness; full classrooms of students poring over science experiments, 

witnessing the creation of unique art projects, and watching dozens of students who were 

previously stalled in their literacy and numeracy classes now progressing and gaining credits 

toward graduation. The results certainly speak for themselves. Course completion and graduation 

rates have risen significantly since the introduction of direct instruction courses. 

This resource does not provide an exhaustive list of reasons why direct instruction is the 

best instructional method for at-risk students in alternative environments, nor is that its intention. 

In the world of personalized learning, offering courses in a direct instruction format provides 

another option, or path to success for students.  It is the instructional method that has had the 

most success in my school, and this resource is intended to share what I have found to be of 

assistance to me. I have attempted to blend both current research with me and my colleagues’ 

shared experience in teaching direct instruction. Simply put, it is what works best in our school 

with our students. While this resource has been designed with a particular course in mind, that 

being Mathematics 11 AW, elements of this resource could easily be applied to other contexts, 

subjects and learning environments. 

 This research-based teacher guide will go over some of the key components that are 

critical to the successful implementation of direct instruction classes in an alternative learning 

environment. Topics covered include: alternative learning environments and how they are 
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structured, alternative learning instruction, best practices in secondary math instruction, 

appropriate levels of instructional guidance, the importance of the teacher-student relationship, 

and the importance of offering many different paths to learning. The final section of this resource 

will provide lesson plans for teaching most of the learning outcomes in Math 11 AW in British 

Columbia.  Readers will find that direct instruction in an alternative learning environment is 

educationally sound from a research-based perspective.  
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Alternative Learning Environments 

Virtually all school districts in British Columbia now recognize the need for alternative 

education environments and have some form of program or school to provide a form to alternate 

education environment to students who require it. (B.C. Alternate Education Association, 2017). 

But how do these locations differ from the more mainstream, brick and mortar iterations of 

education? 

  The province of British Columbia’s Ministry of Education defines alternate education 

programs as those that focus on educational, social and emotional issues for students whose 

needs are not being met in a traditional school program (B.C. Ministry of Education, 2009). 

Based on the rationale that at-risk students require additional supports to be successful,  alternate 

learning environments are expected to differentiate instruction, to specialize their program 

delivery and to offer enhanced counselling services. These types of learning environments aim to 

“allow school systems to meet the social, emotional, and physical challenges of children and 

youth that are not addressed by mainstream schools” (Bascia & Maton, 2017, p.3).  

Recent research into alternative education focuses on the learning environment and how 

these environments are structured. McGee and Lin (2017) suggest a multidimensional framework 

for alternative learning environments for how learning environments should be established, 

focusing on reducing class size and positive class climate; collaboration and effective teaching, 

incorporating differentiated instruction, social skills training, and rigorous core curriculum that is 

relevant to the student. Delivery ensures individualization and personalization of education for 

each student, and collaboration allows early identification of presence or absence of student 

progress, suggesting the implementation of a formal mentoring system and inclusion of parental 
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involvement. All frameworks and best practices for alternative education suggest a holistic 

approach to education rather than solely focusing on academics.  

In an alternative learning environment where many students have large gaps in 

knowledge, learning disabilities, and skipped grades, structured face to face interaction could be 

the best course of action to follow. Research from Chase and Klahr (2017) confirms that the 

context of the learning environment is a significant determining factor as to which method of 

instruction will work best, even more so than the instructional method employed. In other words, 

the learning environment should inform the instructional method, and vice versa. The highly 

individual nature of alternative learning environments means that different methods will work 

better for different locations. 
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The Importance of Student Connection 

Student connection and engagement is tremendously important to the overall success of a 

student’s educational experience. The need to build and maintain student connection and 

engagement is even more critical at a learning centre or alternate school like Eighth Avenue 

Learning Centre, where our students come from disparate backgrounds, poor family 

circumstances, and mostly, because for one reason or another they became disengaged in their 

prior academic experience. Eighth Avenue currently has an administration led multi-year school 

plan that attempts to track student connectedness, and the parameters of the plan define a 

connected student as: 

1. The student has connected in a meaningful way with a staff member (either in person, 

via email, or phone) in the past 2 weeks. AND/OR 

2. The student has made some form of academic progress in the past 2 weeks. 

The assumption made is that if a student feels connected by some form of a relationship 

with staff, the academics will eventually come. Every student who walks through our doors is 

connected to their own teacher advisor during an intake meeting with administration and the 

school’s two special education teachers. The advisor is determined to be the person who is the 

best fit for the student on an academic, social and emotional level. The advisor is then 

responsible for guiding the student’s progress through their time at the school.  

 The advisor/advisee relationships often go past the superficial.  Teaching at the high 

school, I was often putting on a persona in order to create a specific tone or vibe that was more 

conducive to what I deemed an ideal learning environment. The result of this false persona I 

created led to a distance in relationship between myself and some of my students.  The truth is 

that students in alternate environments, particularly the so called “alt” kids, can see right through 
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that. They don’t do fake, and they can spot a faker a mile away. One of my favourite aspects of 

working in an alternative learning environment is the lack of pretense. I am able to be myself 

with the students. I try to be welcoming, have a sense of humour, and am not afraid to show 

vulnerability. At Eighth Avenue Learning Centre, our teachers (myself included) all choose to go 

by our first names deliberately in the hopes of showing students that we are all playing on the 

same team and working together toward a common goal. The standard hierarchy of a brick and 

mortar school is typically much more rigid, and roles (teacher, administrator, EA, student) are 

much more defined.  

 There is a myth in education that is still alive and well in some teachers and institutions: 

don’t smile till December if you want to maintain control of the classroom. As educators, we 

should be trying to create learning environments where students feel comfortable and want to 

succeed. 

As it turns out, the importance of relationship building and student connectedness is a 

common thread in alternative education research, and student connection is an important facet of 

many alternative learning environments. Research by O’Gorman et al (2016) found that by 

creating a sense of belonging with students, alternative education can create safe spaces for at 

risk youth that were found to increase student engagement both academically and in their 

community. Creating a sense of belonging, embedding student culture within the school, and 

providing a welcoming environment were key to student success and wellbeing. Similarly, a 

study by Daniels and Farrelly (2014) further found that students in an alternative learning 

environment who experienced personalized education and developed strong student-teacher 

relationships were more on track to meet their educational goals than those that did not. These 

findings are substantiated both by Bascia and Maton (2017), and Maillet (2017), whose research 
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highlights the importance of staff building meaningful relationships with students, and the 

importance of regular check ins (what is termed “connect time”) to further academics and quell 

misbehaviours in the school.  

Most students arrive at alternative schools disengaged from the educational system, often 

described as unmotivated and bringing very little energy or commitment. Daniels and Farrelly 

(2014) describe the understanding of student self-regulation and motivation as central to the 

analysis and prediction of positive student outcomes. They list autonomy (feeling ownership for 

choices and behaviors), competence (feeling effective), and relatedness (feeling connected to 

others), as predictors of student success. One of the main components of Daniels and Farrelly’s 

(2014) theoretical research framework was the inclusion of student voice, noting that student 

perspectives are important to understanding how attending alternative school affects academic, 

social and emotional wellbeing. Pereira and Lavoie (2016) also used interview methods and note 

that students describe disrupted school services, lack of institutional supports, a negative school 

climate, and disengaging instructional strategies as contributing to their difficulties in 

mainstream environments and leading to their placement in alternate programs. In both studies, it 

was determined that student voice was a valuable source of information that should not be 

ignored. 

Research has shown that teachers who foster positive relationships with their students 

create classroom environments more conducive to learning and meeting students' developmental, 

emotional and academic needs. Gregory and Weinstein (2004) illustrate that parent and teacher 

supportiveness (combined with parent and teacher monitoring and high expectations) contributes 

to gains in math achievement of high school aged students. This study illuminates the importance 

of adolescent-adult relationships in the overlapping spheres of home and school environments for 
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achievement, emphasizing the importance of community. Allensworth and Easton (2007) also 

found that schools with high performing students often went hand in hand with the presence of 

an adult school community that supported teachers' efforts to establish good relationships with 

students (Allensworth & Easton, 2007).  

One way alternative learning environments can work to foster positive relationships 

between teachers and students is by way of a mentoring system. McDaniel (2016) describes a 

secondary tier behavioral intervention that provides students with levels of support including a 

dedicated “coach” for check-in and check-out procedures, and social skills instruction. The 

results of the study showed that with regular mentoring, coaching, check in and out procedures 

and social skill instruction, students’ levels of engagement, results of daily progress reports, and 

positive behavioural growth all increased. This study provides research backing for the use of 

mentoring and student tracking for alternative students, and describes a mentoring and tracking 

process similar, though more rigid in nature to what is currently in place at Eighth Avenue to 

support student connection and relationship. 

 
Policies and Practices to Support Student Connection at Eight Avenue 

1. Advisor System 
2. Youth Care Workers in every classroom to support social/emotional wellbeing 
3. Monarch Room to support self-regulation and social emotional wellbeing 
4. Counselling staff available regularly 
5. A focus on community building (meals together, school community events, cultural 

opportunities) 
6. High teacher/staff to student ratio 
7. Providing students with a voice in school decisions and course programming 
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Instructional Methods: Alternative Mathematics Instruction  

 Math is often a struggle for many students at all ages. According to research by 

Dougherty (2014), “students who enter high school with below grade level math skills are likely 

to stay behind” (Hanover, 2016, p.5). In an effort to bridge these gaps in knowledge, Sinay and 

Nahornick (2016) suggests pairing intervention strategies, such as universal screening, ongoing 

monitoring, and identification of student knowledge gaps, with instructional strategies, such as 

maintaining high expectations, teaching with visual representations, using a variety of teaching 

strategies, and teaching via explicit and systematic instruction. Jayanthi, Gersten and Scott 

(2008), as later discussed, also found explicit instruction (particularly via visual examples) to be 

especially valuable for students struggling with mathematics. 

 Grossen (2008) conducted research on instructional strategies specifically for struggling 

algebra students, finding three categories of importance to successful instructional practices: 

agenda and scheduling, instruction, and resources. In the context of Eighth Avenue direct 

instruction courses, agenda and scheduling and instruction are most salient. Grossen’s study 

finds that “small segments within a lesson”- such as review of facts, development of concepts, 

and practice[...and] a well-organized curriculum, as well as adequate review and practice time” 

(p.1) are best practice.  

In general, alternative approaches to instruction are required by students in the alternative 

education system because their mainstream school experience was manifestly unsuccessful. A 

common response to addressing the diverse needs of students in alternative learning 

environments is to provide students a personalized education based on whatever reasons the 

individual student has for requiring an alternate approach. At Eighth Avenue, this process of 

personalization begins in the form of a strategic plan that is tailored for each individual student 

during the student’s intake meeting with staff and is closely followed by the student’s advisor. 



   13 

Although personalized education has become somewhat synonymous with distributed learning, it 

online instruction is only one of the tools that students have in building a personalized education 

plan. Developing individualized instruction requires give and take between student and teacher. 

 A component of alternative learning instruction closely related to personalization is 

differentiation of instruction. Differentiation in an alternative learning setting considers that 

alternate students’ experience with mainstream education has not worked well for them.  The 

first step in differentiation is for a teacher getting to know the students well (Taylor, 2015). 

Based on foundational work by Tomlinson (1999), Simpson and Bogan (2015) propose that a 

differentiated classroom approach should include the following: 

 

The Differentiated Classroom 

1. Teachers begin where students are 

2. Teachers engage students in instruction through different learning modalities 

3. Student competes against himself/herself rather than others 

4. Teachers provide multiple ways for each individual to learn 

5. Teachers modify classroom time for learning, and 

6. Teachers take a diagnostic approach for instruction on an individual basis 

 

While being taught as a member of a classroom may seem somewhat counter intuitive to 

personalization on an individual basis, direct instruction often forms a part of a student’s 

individualized plan. 
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A research-based guide for teachers created by Jayanthi, Gersten & Scott (2008) for K-12 

students with learning disabilities found seven instructional practices valuable for students with 

or without learning disabilities in the instruction of mathematics:  

 

Seven Instructional Practices for Struggling Math Learners 

1: Teach students using explicit instruction on a regular basis 

2: Teach students using multiple instructional examples 

3: Have students verbalize decisions and solutions to a math problem 

4: Teach students to visually represent the information in the math problem 

5: Teach students to solve problems using multiple/heuristic strategies 

6: Provide ongoing formative assessment data and feedback to teachers 

7: Provide peer-assisted instruction to students. (p.13) 

 

The level of appropriate instructional guidance to give students in certain situations is 

also important. Research has shown in many cases, direct instruction may be the most 

advantageous for learning. Kirschner, Sweller and Clark (2006) define direct instructional 

guidance as providing information that fully explains the concepts and procedures that students 

are required to learn as well as learning strategy support. According to research by Kirschner and 

colleagues, the past half-century of empirical research on this issue has provided overwhelming 

and unambiguous evidence that minimal guidance during instruction is significantly less 

effective and efficient than guidance specifically designed to support the cognitive processing 

necessary for learning (Kirschner et al., 2006). The study also found that even for students with 

considerable prior knowledge, strong guidance while learning is most often found to be at least 
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as effective as unguided approaches. Not only is unguided instruction normally less effective; 

there is also evidence that it may have negative results when students acquire misconceptions or 

incomplete or disorganized knowledge. Research from Chen and Khlar (1999) and Mayer (2004) 

further support these findings. 

What began as a teaching model based on shared teacher/administrator experience is 

substantiated by current research into instructional practices for both alternative learning 

environments and secondary math instruction.  
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The Eighth Avenue Learning Centre Model: 

 At Eighth Avenue, teaching direct instruction classes to alternate students is approached 

differently than would be appropriate in the mainstream setting. Time is certainly an issue for 

many students with challenging home situations, who have jobs that support themselves 

financially, who sometimes have young children or are pregnant. Students have related that what 

they need is a way to get themselves through the course in a timely and efficient manner. 

Therefore, focusing solely on key components of the curriculum makes the class more 

approachable for at-risk students. For example, telling a student who works 5 days a week that 

they need to take an early lunch break one day a week and continue that for 10 weeks is 

preferred to telling them they need to choose between education and supporting themselves. 

Additionally, telling a student they will complete a key concept or two a day is much less 

overwhelming than the reality of a several months long commitment. They can always see the 

finish line. 

Specifically, with Math 11 AW, students are guided through practical applications, and 

only core concepts are presented for a lesson. Only core outcomes are presented in class (i.e., 

only the most essential aspects of the curriculum are covered). Examining curriculum documents 

and using professional autonomy to make decisions on what should be included and what can be 

skipped is a likely first step when deciding to teach alternative mathematics. Following a brief 

lesson including exemplars and instruction, students attempt a brief assignment that allows them 

to prove they can reach the learning outcomes designed for that lesson. Everything is presented 

slowly, in a concrete, step-by-step manner, starting with access points for all, and because many 

students have focus and executive functioning stretches, no more than thirty minutes is spent on 

one task at a time. Lecturing is limited primarily to showing visual exemplars and relating them 
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to real world context. Once students have shown that they have met the targeted learning 

outcomes, their work is immediately assessed, and feedback is given right away. Students leave 

the classroom with the satisfaction of knowing that they have accomplished a goal, whether it be 

finding side lengths of a triangle, or coming up with a budget for living independently. Group or 

partner (peer-assisted) work is also featured prominently in some of the lessons where 

appropriate. 

  Due to high enrollment numbers, two math teachers are present in the room for class 

time and two or three youth care workers depending on the level of challenge of the topic are 

also available to help support students through the lesson. Youth care workers assist teachers 

with helping students through the course material and are also a calming presence for students in 

the room. They will often work directly with students who appear especially overwhelmed, 

agitated, or are exhibiting high levels of anxiety. The benefit of having more than one instructor 

is three-fold: Firstly, and most obviously, there are simply more sources for assistance to the 

students. Secondly, having an array of school staff participating means more personal 

connections from a student-teacher relationship perspective. Thirdly, each staff member has a 

different way of explaining concepts and relaying information. 

 The level of instructional guidance that should be provided is at constant debate in 

education. In an alternative learning environment where many students have large gaps in 

knowledge, learning disabilities, and skipped grades, such as is the case at Eighth Avenue, 

structured face to face interaction could be the best course of action to follow. Research by 

Krischner and colleagues supports that even with students who have strong background 

knowledge, guided instruction was at the very least as effective as more discovery orientated 

methods of instruction. 
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 Research certainly supports the use of direct instruction for at risk students, at the very 

least, as an instructional path in an array of other options such as distributed learning (online). 

Further, it is particularly helpful for students who have been disengaged from mainstream 

school, have learning disabilities, lack self-direction/academic independence, or have other 

academic and life challenges. It is important to point out that while students can achieve a 

passing mark via direct instruction, they are required to complete additional course material in 

order to obtain a better grade. 

 Above all else, I believe the administration, staff and students have created a learning 

environment that students want to attend,  Drakeford and Leone (2001) contend that alternative 

choices should not be framed solely as a last chance for students, and that alternatives to 

mainstream schooling can and should be a proactive choice made by students and their families 

to find a better schooling fit. 
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Pre-Direct Instruction Math Class Checklist: 

1. Review curriculum and decide what learning outcomes are necessary to cover. Try to 
cover at least one tangible outcome every lesson 

2. Ensure enough support is in the room: 7-8 Students per teacher/YCW is recommended 
3. Plan lessons in a concrete, step by step manner. Ensure access points allow every 

student to at least start each lesson (start with foundation, then scaffold up). Explicitly 
teach concepts showing many visual examples.  

4. Ensure enough background information is provided to scaffold students up to course 
material 

5. Ensure at least one of the teachers (or YCWs) knows each student well 
6. Try to limit instructional time to 20-30 minute chunks 
7. Read the room- extend lessons when there is collective understanding, but don’t push it 
8. Offer immediate feedback to students. If possible, review work before they leave for 

the day. Plan the class mid-day and offer students the chance to work during their 
lunch break to finish. 

9. Don’t rush- if a lesson needs to be broken into two sessions, have the flexibility 
planned in advance to allow this 

10. Have fun! Have expectations for behaviour but don’t be afraid to show humour and 
personality 

11. Don’t be afraid to come up with additional examples as needed. The lesson plan 
examples are simply a starting point. 
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Lesson 1: Simple Interest 
 

Lesson Objective: To teach students how about banking, and specifically how simple interest 
works. 
Targeted Learning Outcome(s):  
C4. Demonstrate an understanding of financial institution services used to access and manage 
finances.[C, CN, R, T]  
C5. Demonstrate an understanding of credit options, including: • credit cards • loans. [CN, ME, 
PS, R]  
D1. Solve problems that require the manipulation and application of formulas related to: • 
simple interest • finance charges. [CN, PS, R]  

 
Introduction (How this topic relates): 
We all need to make money in order to survive in this world, and an understanding of how 
interest works, both for and against you, is very important. While this lesson focuses on the 
positive aspects of interest, the same formulas apply when you owe money. 
 
Activate Prior Knowledge: 
Who here has a bank account? Did you notice you balance changing after a month, after a year? 
The reason for this is you earn interest for keeping your money in the bank. The amount of 
interest earned depends on 3 things: how much money you start with (called the principle), the 
rate of interest the bank offers you (rate), and how long you keep the money in the bank (time). 
 
Show: Moving %/fractions/decimals (divide by 100) 
 

- 50% =  = 0.5 
- 5% = = .05 

 
Algebra: How to move variables in an equation to keep equation balanced 
Interest = Principle X Rate X Time 
 
 
 
Original Amount.              As a decimal.          Time in years 
 
 

• A good first step is to identify all of the necessary components in the problem first, then 
fill in the formula with the appropriate information. 

 
Examples: 
 
 

A) If I invest 500$ for 1 year at 2.5% interest rate, how much will I make in simple interest? 
 
I=PRT 
I= (500)(0.025)(1) 
I= $12.50 
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B) What if I only invest for 9 months? 
I=PRT 
I=(500)(0.025)(	 "

#$
) 

I= $9.38 
 
 
 

 
C) If I put $2000 in the bank for 3 years at 3% interest, what will my total balance? 

I=PRT 
I= (2000)(.03)(3) 
I= $180 

 
 

D) Brandon owes the bank 3000 dollars for a simple interest car loan at 11% for 2 years. 
How much total will he owe the bank? 
I= PRT 
I= (3000)(.11)(2) 
I =$660 + 3000 
Total cost of the loan is $3660 
 

 
 
Task: Complete Lesson #1 Worksheet 
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Lesson 2: Compound Interest 
 

Lesson Objective: To gain familiarity with compound interest and also be able to calculate it 
Targeted Learning Outcome(s):  
C3. Demonstrate an understanding of compound interest. [CN, ME, PS, T]  

 
Introduction (How this topic relates): Most interest that is earned or paid in the world today is 
compound interest.  
Compound interest (or compounding interest) is interest calculated on the initial principal and 
which also includes all of the accumulated interest of previous periods of a deposit or loan. 
 
Activate Prior Knowledge: 
Think about simple interest from last lesson. Simple Interest was calculated using one compound 
period. After a year you got your interest. With compound interest, you get multiple payments of 
interest that you also make interest on going forward. This means you will either make much 
more money if you are earning compound interest or paying much more interest if you are 
paying it on a loan!  
 
Show: 
The formula for compound interest has several components: 
 

 
 

- Review the components of BEDMAS with the class. 
- Show rudimentary approach to figuring out compound interest (figure out interest in 

one month, then add interest plus principle and figure it out again, and so forth). Then 
show the easy way (formula). 

 
Examples: 
 

A) I invest $1200 at 5% compounded semi-annually for 3 years. How much is in my 
account? 
A= (1200)(1+ .&'

$
)	2𝑥3 

A= $1391.64 
 
 

B) Ken invests $750 at 2.5% compounded monthly for 5 years. How much interest does he 
make? 

 
A= (750)(1+ .&$'

#$
)	12𝑥5 
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C)  Sarah invests 1000 at 8% compounded monthly for 7 years. How much interest does she 
make? 

 
 

A= (1000) (1+ .&-
#$

)	12𝑥7 
 
Task: Complete Lesson #2 Worksheet 
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Lesson 3: Budgeting  
 
Lesson Objective: To build understanding of the necessity for budgeting and create 
individual student budgets 
Targeted Learning Outcome(s):  
C2. Solve problems that involve personal budgets. [CN, PS, R, T] 

 
Introduction (How this topic relates): How many students in the classroom have jobs? If not 
already, how many of you plan on moving out in the next year or two, to go to post-secondary 
school? If so, you will need to become familiar with the idea of creating and following a budget.  
 
Activate Prior Knowledge: 

- Who here has a job? Where do you work? How are you paid? 
- There are two fundamental concepts when setting a budget: 
-  Income: money received, especially on a regular basis, for work or through 

investments. 
- Expenses: The cost required for something; the money spent on something. The cost 

of living. 
 
A simple budget adds up all of the sources of income and subtracts the expenses. If you end with 
a positive number that means you aren’t going to go into debt following this budget. If your 
income-expenses is negative, you need to adjust your spending or make more money. 
 
Brainstorm:  

- What are some common sources of income? 
- What are some examples of expenses? 

 
 
Show: Write a web of examples given by class on the board and leave them there.  
 
 
Task: Create a budget using the Lesson #3 blank budget form. Try to come up with a budget that 
is realistic and will not wind you up in debt. Then, share your budget with a partner! What do 
you think would happen if you decide to live with a roommate? Have your partner review your 
budget and decide if it’s realistic! 
 
 
 
 
 
 
 
 
 
 
 
 
 



   31 

Lesson 4: Graphing 
 

Lesson Objective: To both effectively interpret and create visual representations of data   
Targeted Learning Outcome(s):  
E1. Solve problems that involve creating and interpreting graphs, including: • bar graphs • 
histograms • line graphs • circle graphs. [C, CN, PS, R, T, V]  

 
Introduction (How this topic relates): How many of you would consider yourselves visual 
learners? Well, a great way to show information and data is through the use of graphing. It’s an 
important skill to both interpret and create visual representations of data. 
 
Activate Prior Knowledge (line graphs): 

- Line graphs are plotted based on an existing set of data 
- Once the data points are plotted, they are connected by a straight line from one point 

to the next 
- The time variable should always be labelled on the X axis (horizontal) and is 

considered an independent variable 
- Don’t forget to pay attention to the scale, units of time, and add a title of the graph 
- Use the graph to answer questions about the data, how it’s presented, and what it tells 

us about the future  

 
Examples: Show on smartboard/overhead projector, then answer questions with students. 
 

A) Use the line graph below to answer questions regarding vandalism in Smalltown. 

 
1. In which month were there the most vandals? 

__________________________________________ 
2. Which month had the least vandals? 
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__________________________________________ 
3. How many vandals were there in March? 

__________________________ 
4. How many more vandals were there in June than January? 

______________________________________ 
5. Is the trend for vandals increasing or decreasing? 

____________________________________ 
6. Following the trend of the data, estimate the number of vandals in July: 

____________________________ 
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Activate Prior Knowledge (Bar Graphs): 
- Arrange data intuitively. For example, months should be listed in chronological order.  
- Start Y Axis at 0 if possible 
- Label the x-axis. Divide the number of squares (convenient units) across the page by 

the number of bars you need to draw to find the width of each bar. 
- Label the y-axis. Divide the highest value of all the bars by the number of squares left 

above the bottom axis to find what each square represents. 
- Leave a space between the bars and don’t forget to title your grap 

 
Example:  

  
 

1. What data is this graph showing? ______________________ 
 

2. What labels are on the X axis? ___________ The Y axis? __________________ 
 

3. What is the most popular sport? __________________ 
 

4. Which is the least popular sport? _________________ 
 

5. Which sport is preferred by 14 students? ____________________ 
 

 
 
 
 
 
Task: Complete Lesson #4 Worksheet 
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Lesson 5: Surface Area and Volume  
 
Lesson Objective: To come up with solutions to real world problems involving surface 
area and volume. 
Targeted Learning Outcome(s):  
A2. Solve problems that involve SI and imperial units in volume and capacity 
measurements.   
D1. Solve problems that require the manipulation and application of formulas related to: • 
volume and capacity • surface area  

 
Introduction (How this topic relates): This topic directly relates to any of the most popular 
trades (carpentry, plumbing). Most problems involving surface area and volume involve using a 
specific formula for a specific reason. Do not be afraid of the formula sheet! 
 
Activate Prior Knowledge: 

- Review formulas for calculating area. Have a box on hand to show the different sides 
and how each side added up = the total surface area of a 3d object 

- Review exponents () = 8x8x8x8 
- Review formula sheet and it’s importance 

 
Examples: Reminder for students- For surface area, find the individual sides and then add them 
up together.  
 

A) Find the surface area of the rectangular prism: 
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B) Find	the	surface	area	and	volume	of	the	cylinder:	

	
	

C) Find	the	volume	of	this	sphere:	

		
 
 
 
 
 
Task: Complete Lesson #5 Worksheet 
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Lesson 6: Scale Representations  
 

Lesson Objective: To use scale in order to effectively read maps, create models and move 
from models to real life representations. 
Targeted Learning Outcome(s): 
 B2. Solve problems that involve scale. [PS, R, T, V]  
D3. Solve problems by applying proportional reasoning and unit analysis. [C, CN, PS, R]  

 
Introduction (How this topic relates): 
Have you ever wondered what those numbers meant at the bottom of a map? Cartographers (map 
makers) and people who make models of things in real life use scale to make exact replicas of 
objects in more manageable sizes.  
 
Activate Prior Knowledge: 

- Discuss ratios and what they are used for (write examples such as km/hr, maps, 
etc.…) 

- Show on board how to move from ratios to fractions to percent 
- Show brief cross multiplication tutorial 

 
Examples: 

A) In your piggy bank contains loonies and toonies. The ratio of loonies to toonies is 3:4. If 
the bag is holding 20 loonies, how many toonies does it hold? 

 
3
4 =

20
𝑋  

 
 
 

B) A picture is taken of a bridge that is 10 cm long.  The scale says 1 cm:5000 cm. How 
long is the real bridge? 

 
#

'&&&
=#&
3

 
 
X= 10(5000) 
= 50000cm /100 
The bridge is 500m long. 
 
 

C) On a map from point A to B is 6 cm, the scale is 1:8000. What is the actual distance? 
 
#

-&&&
= 4
3
	Cross multiply 

  
X= (6)(8000) 
X= 42000cm 
X= 42km 
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D) In real life, a mountain is 1.2km high and 0.7km wide. You are asked to make a drawing 
that is 2:5000.  

 
$

'&&&
= 3
#.$
	cross multiply 

 
$

'&&&
= 3
&.5

  cross multiply 
 
 
2.4=5000x divide both sides by 5000 
.00048km=x 
X= .48m 
1.4=5000x 
X=.00028 km 
X= .28m 
 
 

E) A truck is 20m long. How bug would you make a model if the scale was 1:100 
 
#
#&&

= 3
$&
	cross multiply 

 
100x=20 Divide by 100, each side of the equation. 
 
X= 0.2m 
 
 
 
 
Task: Complete Lesson #6 Worksheet 
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Lesson 7: Trigonometry (Part 1) 
* Due to the abstract nature of this topic, consider splitting this lesson into two sessions 
Lesson Objective: To successfully solve problems using angles and side lengths with 
triangles, and successfully navigate the use of a scientific calculator 
Targeted Learning Outcome(s): 
B1. Solve problems that involve two and three right triangles. [CN, PS, T, V] 
D1. Solve problems that require the manipulation and application of formulas related to:• 
surface area  

 
 
Introduction (How this topic relates): 
Trigonometry is hard. The keys are lots of practice,  knowing how to operate your calculator, 
knowing how to appropriately label a triangle, and remembering your trig ratios well. Many 
professional trades use trigonometry often, including: metal workers, carpenters, and plumbers. 
For many of you, this will be review from math 10 AW. 
 
Activate Prior Knowledge: 
 

- First step is to remember how to label sides of a triangle when a reference angle is 
present: Opposite, adjacent, hypotenuse 

 
 

- All angles in a triangle add up to 180 degrees 
- The location of the reference angle determines which side is the opposite and 

adjacent. The hypotenuse is always the longest side of the triangle, directly across 
from the corner of the right angle 

- Pythagorean Theorem 

 
- SohCahToa (Write out trigonometric ratios on board and keep them there) 
- Dedicate at least 10 minutes to learning how to use the calculator step by step (sine, 

cosine, tangent, 2nd function etc.). Work with a peer (with the same style calculator) 
to go through the calculator steps together 
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Examples: 
 

A) Use Pythagorean Theorem to solve for C 
 

 
 
 
 

A) Label appropriate sides of triangle based off reference angle: 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

B) Solve for X using trigonometric ratios: (Keep doing with class until there is foundation of 
understanding) 

 
 
sinX=  6

7
 

 
 
cosX=  $

##
 

 
 
sin50°= 3

-
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tan20°= '
3

 
 
 
Task: Complete Lesson #7 Worksheet 
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Lesson 8: Trigonometry (Part 2) 
 

Lesson Objective: To successfully solve problems using angles and side lengths with triangles 
Targeted Learning Outcome(s): 
B1. Solve problems that involve two and three right triangles. [CN, PS, T, V] 
D1. Solve problems that require the manipulation and application of formulas related to:• 
surface area  

  
Introduction (How this topic relates): 
Last lesson you learned the mechanics of finding surface area of a right triangle, side lengths and 
angles. Today you will use this information to solve specific problems with triangles. For extra 
challenge, introduce one or two three triangle problems. 
 
 
Activate Prior Knowledge: 

- Recall how we solve trig ratios (from last class)  
- SohCahToa 
- Re-teach calculator skills using 2nd function 

 
Examples: 
 

 
A) Solve for side AB using trig ratio 

- First label sides appropriately and decide which trig ratio to use 
 

- Tan= 8998:;<=
>?@>A=B<

 
 

- Tan 8°= 4
3

 
 
- Cross multiply 
 
 

B) Solve for X: 
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C) Solve for side AC: 
 

 
 
 

- When looking for unknown angles we use 2nd function on calculators 
 
 
 

D) Solve for angle X: 
 
 

Tan X°= '
##
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E) Find the missing angles: 
 

 
 
 
 
 
 
 
 

F)  

 
 
 
 
 
 
 
 
 
Task: Complete Lesson #8 Worksheet 
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Lesson 9: Rate of Change  
 
Lesson Objective: To be able to define slope and calculate the slope of trade based problems 
Targeted Learning Outcome(s): 
D2. Demonstrate an understanding of slope: • as rise over run • as rate of change • by solving 
problems. [C, CN, PS, V] 

 
 
Introduction (How this topic relates): This lesson relates to situations tradespeople, in 
particular, carpenters and roofers, come across in their occupations.  Have you ever seen road 
signs that have (%) on them? Even professional truck drivers need to be aware of slope in 
relation to their work. Further, much of the building code relates to slope. 
 
Activate Prior Knowledge: 
 

- Slope = C;:=
CDB

		which is   E=C<;A>F	G;:<>BA=
H8C;I8B<>F	G;:<>BA=

 
 
 

-  
 

- Brainstorm with a partner where you may have heard the term slope used and why 
 
- Cross multiplication #

3
= -
$&

 
 

- Review fractions to % to decimals (1/2 = 50%= .5) 
 
- A straight horizontal line has 0 slope. A vertical line has an undefined slope. 
 

 
Examples:  
 

A) Solve for X: 
 

5
7 =

3
𝑋 

 
 

10
11 =

𝑋
7 
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14
32 =

𝑋
20 

 
 
 

B) What is the slope of the triangle? 
 

                
 
 
 
 

C) A wheelchair ramp has a rise of 6 feet and a run of 36 feet. 
 
 
 
 
 

D) A roof rises 8 feet over a horizontal distance of 18 feet. 
 
 
 
 

E) The slope of a hill is . The hill has a rise of 350 m. Determine the horizontal distance 

covered 
 by the hill. 

 
 
 
 
 
 
Task: Complete Lesson #9 Worksheet 
 
 

Lesson Worksheets: Math 11 Apprenticeship and Workplace 
 

5
170
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Created by Erik Deutsch 
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Lesson 1: Simple Interest Worksheet 
 
 

Name: ______________________    Date: _____________________ 
 
 

Formula: I=PRT 
 
1)  

A) If you invest $1250 for 1 year at 5%, how much simple interest would you make? 
 
 
 
 
 

B) What if the time was only 6 months? 
 
 
 
 
 
 

C) What about 100 days?  
 
 
 
 
 
 
2) Tony owes a simple interest loan of $2000 at 9% for 2 years. How much total will he have to 
pay? 
 
 
 
 
 
 
 
 
3) If I invested $1000 at 10% and only made $25 in simple interest, how long did I invest? 
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Lesson 2: Compound Interest Worksheet 
 
 

Name: ____________________    Date: _____________________ 
 

  
1) Gina invests $1800 at a 7% annual interest rate. The account is compounded monthly. 

A)  How much is in the account at the end of two years? 
 
 
 

  B) How much interest did Gina make? 
 
 

2) Sam invests $250 into an account at 10% annual interest rate compounded monthly. 
How much is in Sam’s account after 10 years? 

 
 
 

3) Sam also puts another $250 into a simple interest account with the same 10% annual 
interest rate for 10 years. How much is in Sam’s account?  

 
 
 

4) What is the total difference in interest earned between Sam’s account with simple 
interest vs. compound interest? 
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Lesson 3: Budget Worksheet 
 
 

Name: ____________________    Date: _____________________ 
 
 

Assume you are moving out of Port Alberni next year and making the transition to adulthood 
(congratulations).  
Moving out definitely requires having a plan and a budget prepared!  
Where are you moving to? _____________________________ 
Who are you living with?   ______________________________ 
What will you do for work? _____________________________ 
Will you be continuing your education? ________ 
If so, what will you be studying? _______________________________________________ 
 
Please list your monthly expenses in the following chart: 
MONTHLY EXPENSES: EXPECTED COST: 
  
  
  
  
  
  
  
  
  
  
TOTAL EXPENSES:  

 
 
Please list your monthly sources of income in the following chart: 
MONTHLY SOURCES OF INCOME: ESTIMATED AMOUNT: 
  
  
  
  
  
  
  
  
  
TOTAL INCOME:  

 
 

NET TOTAL (surplus) = Monthly Income (-) Monthly Expenses = 
________________________________. 
Can you afford your budget? ______________ 
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Exchange your budget with a classmate:  
Do you find your partner’s budget realistic?  YES/NO (circle) 
Why or why not? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
_____________________________________________ 
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Lesson 4: Graphical Representations Worksheet 

 
 

Name: ____________________    Date: _____________________  
 
The line graph below shows people in a store at various times of the day. 

 

 
 

 

1. What is the line graph about?                                                   
________________________ 

  

2. What is the busiest time of day at the store?                            _______________ 
 

 

3. At what time does business start to slow down                       _______________ 
 

 

4. How many people are in the store when it opens?                  _______________ 
 

 

5. About how many people are in the store at 2:30 pm?            _______________ 
 

 

6. What was the greatest number of people in the store?           _______________ 
 

 

7. What was the least number of people in the store?               _______________ 
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The line graph below shows the number of teens ages 13 through 19 in Smalltown that have 
cell phones. 

  

 
 
 
 
 
 

1. What is the line graph about?  _______________________ 

2. At what age do teens have the greatest number cell 
phones?  

__________ 

3. At what age do teens have the least number of cell phones? 
 

__________ 
4. How many cell phones do 15 year-olds have? 

 

__________ 

5. About how many cell phones do 16 year-olds have? 
 

__________ 

6. What was the greatest number of cell phones at any age? 
 

__________ 
7. What was the least number of cell phones at any age? 

 

__________ 
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Creating a Line Graph from Data Points 

 
Directions:  Complete the following line graph based on the given sets of data: 
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Interpreting Bar Graphs 

2. Mr. Brandon, a staff of Exotic Birds Sanctuary, tracks the number of birds migrating 
to the sanctuary during Spring. He records the information in a bar graph. Use the 
graph below to answer the questions. 

 
1. Write the total number of birds at the end of each bar. 

 
2. Which bird counts between 10 and 20? _____________________. 

 
3. Which circle which species was more common, Wood Thrush or Kentucky Warbler? 

 
4. How many more Wood Thrush birds were spotted than Pelicans? _______________. 

 
5. What is represented on the X-Axis? _______________.  The Y-Axis? ______________. 
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Lesson 5: Surface Area and Volume 
 
 

Name: ____________________    Date: _____________________ 
 
 
Please use a calculator 
 

1) 67= _________ 

 
2) Why would it be important to know the surface area of an object? 

________________________________________________________________________
_____ 
 

3) Why would it be important to know the volume of an object? 

________________________________________________________________________
_____ 

 
4) Determine the surface area. 

 
 

5) Find the volume: 

 
 
 
 
 

6) A) Find the surface area: 
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B) What if I only needed to know the surface area of the top half of the ball?  
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Lesson 6: Scale Worksheet 
 

 
Name: ____________________    Date: _____________________ 

 
 
 
 
 

1) A river is in a picture. How long is it in real life?  
 
 
 
 
 
 
 
 

2) In a bag of candy that has red licorice and black licorice, the ratio of red to black licorice 
is 2:3. If the bag contains 80 black licorices, how many red licorices are there? 

 
 
 
 
 
3) Determine the scale factor: 

 
 
 
 
 
 

4) Janine has a 1:250 scale toy speed boat. The boat is 95 cm long and 18 cm tall. How big 
is it in real life? 

 
 
 
 

5) Pretend your friend is 180 cm tall. Please draw a picture of your friend in a 1:50 scale 
model below. 

1cm:1200m 
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Lesson 7: Trigonometry (#1) 
 
 

Name: ____________________    Date: _____________________ 
 
 

1) Use Pythagorean Theorem to solve: 
 

A)              
 
 

 

B)  
 
 
 
C) Label the sides of the following triangle: 

 
 
 
 
 

 
 

D) Solve for X: 
 
 
 

A) sin 45°= 3
#&

    B) tan 66°= -
K
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C) cos x°= 4
5
    D) sin x°= 7

-
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Lesson 8: Trigonometry (#2) 
 
 

Name: ____________________    Date: _____________________ 
 
 
 

1) cos60°= 6.'
3

 

 
2) Find the unknown side: 

 

A)                   B)  

 
 
 

2)  Find the unknown angles: 
 
A)                                                                      B)   
                                  
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
 C)         
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Lesson 9: Slope 
 
 

Name: ____________________    Date: _____________________ 
 

1) Write each fraction in lowest terms: 
 
A) #7

-
                B) $5

6
           C) "

5$
 

 
2) Write each decimal as a fraction and as a percent: 

 
A)  0.6 =   or ______ % 

 
B) 0.06 =   or ______ % 

 
C) -0.7 =   or ______ % 

 
3) Solve for x using cross-multiplication: 

 
 

A) $#
"
	= 3

#'
    B) 3

$4
	= '

4
    

 
 
 

4) Determine the slope of the following triangle: 

 

A)      

8in 

 6in 

 

B)                       
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5) What is the rise of this triangle?   Slope= 7
'
 

  

   

6) Can a slope be negative? How? __________________________________  

    

 
7) What Is the slope of a straight horizontal line? 

 
_______________ 

 
 

8) What is the slope of a straight vertical line? 

_______________
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Appendix B 

Mathematics 11 Apprenticeship & Workplace 

Curriculum 
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