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Abstract 

This research was designed to measure the effectiveness of a youth apprenticeship 

program in British Columbia.  The program, known as the Accelerated Credit Enrolment 

in Industry Training (ACE IT) program, has been operational since 2004, yet there is a 

dearth of research surrounding this program and vocational education within British 

Columbia.  This dissertation addressed two basic questions:  

1) Did the ACE IT program improve the value of high school in the eyes of 

 stakeholders?  

2) Did the ACE IT program have other positive impacts?  

This study was situated within the pragmatic paradigm with a constructivist 

orientation and utilized a  mixed-methods design t h a t  included questionnaires and 

interviews.  Key findings of the study were the following: 1) the program was highly 

successful in the eyes of all stakeholders, 2) the program improved high school 

graduation rates, 3) the program was best delivered at the college, 4) cooperative learning 

strategies were beneficial to ACE IT learning, and 5) students of the program benefited 

by getting a head start on their career path.   

This research will be of interest to multiple stakeholders such as the Ministry of 

Education and Ministry of Advanced Education, school district administrators, and others 

involved in educational curriculum and policy design, nationally and internationally.  

This work also provides recommendations and data that other researchers may wish to 

capitalize upon for future research.    

 Keywords:  Apprenticeship, Vocational Education, Dual Credit, Youth Apprenticeship, 

High School Graduation 
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CHAPTER ONE:  INTRODUCTION 

Building the Context for the Study 

Although Canadian high school graduates do well financially, recent 

graduates who enter the labour force directly are not faring as well.  In 

previous generations, a high school diploma was adequate for most jobs, 

including many well paid jobs.  The growing complexity of work in the 

global knowledge economy and the rising rates of post-secondary 

completion in Canada, however, have reduced the relative value of a high 

school diploma.  Many employers now specify post-secondary education 

as a minimum qualification for employment, even if a degree or college 

diploma exceeds the actual skills requirements of their entry-level jobs.  

(Conference Board of Canada, 2013, p. 1) 

Fifty years ago, a high school diploma was a sufficient credential to obtain an 

entry-level job.  Today, as the Conference Board of Canada reported, this is no longer the 

case; some form of post-secondary education is a requirement.  In the minds of a majority 

of students and their parents, post-secondary education is understood to mean university 

education in professional programs like engineering or medicine.  This suggests at least a 

four-year commitment to further education before employment.  For many Canadian 

students and families, such a prospect might seem daunting.  

The government of British Columbia has responded with an innovative program 

known as Accelerated Credit Enrolment in Industry Training (ACE IT).  This program 

offers students a head start on apprenticeship training while still in high school.  

However, there is little research documenting whether or how the ACE IT program has 
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made a measurable difference in students’ and parents’ perceptions of the value of 

finishing high school, as well as whether this educational program has brought about any 

other measurable impacts. 

Background 

Within Canada, education falls under the jurisdiction of provincial legislation.  In 

British Columbia, the Ministry of Education has jurisdictional rights and oversight of the 

Kindergarten to Grade 12 system, better known as the K–12 system, while the Ministry 

of Advanced Education has responsibility for all provincial education after Grade 12, 

which is known as post-secondary.   

Students within the K–12 system in British Columbia have two main educational 

pathways—academic and vocational.  The academic pathway suggests students take 

courses in their senior high school years that focus on university entrance.  These 

students gain entrance into universities to commence undergraduate baccalaureate 

degrees in science, nursing, business, and other disciplines.  Similarly, vocational 

pathways enable students to undertake targeted technical training offered at accredited 

trades/technical schools found in various locations across the province.  As the focus of 

this study concentrated on youth apprenticeship, the vocational discussion was limited to 

trades programs.  Examples of trades programs are electrical, plumbing, welding, and 

carpentry, yet there are more than 100 certifiable trades programs currently recognized 

within the province.  Today, trades are quite different from what they were fifty years 

ago.  With the rapid change in technology, the journeyperson of today not only needs to 

be hands-on, but also proficient in mathematics, science, and the application of 

technology.  While the examples of educational choice for K–12 students provided here 
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suggest two distinct educational pathways—academic and vocational—some students, by 

the nature of their courses while in the K–12 system, prepare for both pathways and leave 

high school with the acceptable credentials to enter university prepared to engage in an 

academic area of study or a skilled vocational program. 

 Within the vocational educational system, apprenticeship technical training is part 

of educational programming.  Apprenticeship is a distinct classification of training falling 

within vocational education that has its history in the Middle Ages of European culture.  

It is a system where the apprentice, or the student being trained, learns from his/her 

master, or the expert in that field or trade.  Today, in order for a person to be an 

apprentice, the work he/she is engaged in must be recognized as a trade as defined by the 

provincial government and the person must be registered as an apprentice with the 

responsible government body.  Gordon (2008) explained that, well into the 1800s, 

“Germany was the center of this manual training movement for the middle and lower 

classes.  Unlike France and England, Germany’s trade guilds retained their power 

throughout the nineteenth century, and continued to encourage apprenticeship programs” 

(p. 2).  Even today, the apprenticeship system is dominant throughout Europe and 

continues to produce high-quality tradespersons.  Apprenticeship training continues to be 

a viable, well-recognized model of education that is practiced in the world’s leading 

economies. 

Canada, like many Commonwealth countries, continues to utilize the 

apprenticeship system.  This modern country puts strong emphasis on skill-based training 

and invests heavily to make this type of education available to its citizens.  An 

apprenticeable trade (e.g., carpenter, electrician) is made up of unique skill sets and 
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competencies a person must be able to proficiently demonstrate through performance.  

Normally, it takes a minimum of four years to complete an apprenticeship.  Typically, the 

requirements of a particular apprenticeable trade are defined by the following: 1) a set of 

standards that must be met by the individual working in the trade, 2) a specified number 

of documented hours working in the occupation, 3) successful completion of all levels of 

technical training, and 4) achievement of 70% or higher on the trade specific Canadian 

national exam known as the Red Seal exam. 

Each trade (e.g., plumbing, carpentry, welding, electrical, etc.) has a distinct skill 

set that is defined by the Industry Training Authority, a crown agency under the Ministry 

of Advanced Education.  These skill sets must align to the national standards of the Red 

Seal program.  Most Canadian tradespersons who have their certification of qualification 

have participated in the formalized apprenticeship system of training.  It is possible, 

however, for individuals with extensive experience in the workplace who have not 

attended formal technical training in a trade area to challenge the Red Seal exam, but this 

is a small proportion of tradespersons. 

Personal Relevance of the Research 

The personal relevance of this research relates to the fact I am a qualified 

journeyperson.  I am a certified welder, pipefitter, millwright, and power engineer, all of 

which are recognized as trades within Canada.  After graduating high school, I began as 

an apprentice and over the subsequent years, successfully completed the required 

training, workplace hours, and the exams to become certified as a journeyperson in the 

four trades.  I worked in the trades for a number of years before returning to university, 

where I completed first a Bachelor of Education degree followed by a Masters of Arts.  I 
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then taught in the subject areas of Technology Education and Science within the K–12 

educational system, with the majority of this time being at the senior level.  My teaching 

career was not limited to the K–12 level, as I also instructed trades programs at the 

college level and Technology Education (Faculty of Education) at the university level.  

During my annual vacation from my teaching tenure, I worked in the trades, continuing 

to enhance my trade skills.  Subsequently, I moved to the British Columbia Ministry of 

Education to lead the development of trades curricula for the K–12 system, with the goal 

of increasing high school graduation rates within the province.  My colleagues and I 

worked to strengthen the Secondary School Apprenticeship (SSA) program and then 

went on to develop the Accelerated Credit Enrolment in Industry Training (ACE IT) 

program during the time I worked for the Ministry of Education. 

The ACE IT program was designed with the intent of providing a stream of 

curricular offerings distinct from university preparation programs of study.  The ACE IT 

program provided K–12 learners with the opportunity to experience an applied learning 

program that would prepare them for a career in a vocational area, namely trades 

programs.  One difference to be noted is that apprenticeship and technical trades training 

at this time had always been taught at the college level under the responsibility of the 

Ministry of Advanced Education.  Technical training for trades programs had been 

designed for the adult learner. 

 Technical trades training prior to 2004, was carried out at the college level and 

was rarely taught by K–12 educators at the high school.  There had been the occasional 

pilot program offered in a small number of high schools, but these were marginal.  The 

usual curriculum subject areas for the major apprenticeable trades such as electrical, 
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carpentry, plumbing, and so forth, consisted of four levels of technical training.  In the 

province of Alberta, levels of technical training are better known as periods, but in all 

other Canadian provinces, these intervals of technical training are known as Level One, 

Level Two, Level Three, and Level Four.  With the design of the new ACE IT program, 

high school students enrolled in these trade programs who successfully completed the 

technical training were given credit for Level One apprenticeship training.  This 

credential (dual credit) had never before been provided.  Typically, these students were in 

grade 12, but the program was not restricted to only grade 12 students; thus, a small 

number of grade 11 students were also enrolled in ACE IT programs.  In rare cases, some 

high school students would take Level Two apprenticeship training, but this was not the 

norm.  

Subsequent to the introduction of ACE IT, tensions emerged between deans and 

instructors in trade schools (who operated under the jurisdiction of the Ministry of 

Advanced Education) and K–12 Technology Education teachers (who practiced under the 

oversight of the Ministry of Education).  The tensions focused primarily on the need to 

share responsibility for teaching trades courses.  Levels of technical trades training had 

always been the jurisdictional domain of the colleges; now there was a need to 

collaborate with K–12 personnel to deliver the dual credit ACE IT program.   

 The Industry Training Authority (ITA), a crown agency of the Ministry of 

Advanced Education, has the mandate to oversee all trades and industry training for the 

Province of British Columbia.  This agency operates with an annual budget of 

approximately 100 million dollars (ITA 2004/2005).  During 2004, the ITA staffed a new 
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position to support ACE IT programs and to work with the Industry Coordinator at the 

Ministry of Education.  The position acted as a bridge between the two Ministries.   

In 2004, the first high school students enrolled in the newly created ACE IT 

programs.  The first ACE IT programs were restricted to a few select school districts 

within the province that had a past history of working with colleges or had a strong 

history of successfully delivering career programs.  The majority of targeted training 

funded under the ACE IT banner was to support trades that were known nationally as 

Red Seal trades (red-seal.ca).  Currently, there are 53 nationally recognized Red Seal 

trades, including electrical, carpentry, and welding (the number of Red Seal trades 

changes periodically, as some trades are discontinued while others are added).  If a 

person becomes qualified in a Red Seal trade in one province, his/her certification is 

recognized and accepted by all other provinces.  National certification is accomplished by 

having all trades students who are participating in a Red Seal program write an 

interprovincial national exam specific to that trade as their qualifying and summative 

assessment.  Typically, this is completed during the student’s final level of technical 

training.   

The uptake, success, and interest by high school students proved so strong that the 

ACE IT program in subsequent years was expanded to include more school districts, 

additional programs, and a greater number of students from across the province.  By 

2007, it was necessary to put a cap on the number of students applying to ACE IT 

programs, as there was insufficient government funding available to further expand the 

program.  
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The initial intent of the ACE IT program was to increase high school graduation 

numbers within the provincial high schools by providing students with further 

educational choice.  However, one major difference with the introduction of ACE IT was 

now, for the first time, students who took this program would receive dual credit, credit 

that would count for high school graduation and post-secondary.  In earlier years, there 

were a few K–12 students who took a pre-apprenticeship course, but dual credit was not 

provided.   

According to the Ministry of Education reports (2006), the rate of first-time high 

school graduation in 2005 was 76% for males and 79% for females.  First-time graduates 

are defined as those students who do not drop out or take time off prior to graduation.  In 

2007, graduation rates had improved by two percent and they have since increased 

annually by as much as three percent.  An excerpt from the ITA website (2010) provided 

the following story of success and delivered evidence that ACE IT was positively 

assisting towards increasing graduation rates.  

Kayla Laroch is another ACE IT student from a very different 

background.  Just two years ago Kayla was in hospital recovering from an 

overdose on street drugs.  “By Grade 10, I was into street drugs, stealing 

and other bad stuff,” Kayla says.  “After being locked up in the psych-

ward for over two weeks to clean up, I knew I had to change my life.”  

She went back to secondary school and there she learned about the ACE 

IT hairdressing [trades] program. 

Kayla Laroch did indeed change her life.  Today she is an articulate, 

confident, 17 year old young woman whose life has changed radically 
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from the time when home was a women’s shelter a few blocks from the 

hospital.  Instead, she is a secondary school graduate with one year’s 

training towards her hairdressing certificate, and full-time work in the 

upscale Diva Hair Salon, where she will complete her apprenticeship.  

(Youth Link, 2010, online) 

 I was privileged to have been part of the design of this ACE IT program while 

working at the Ministry of Education.  Shortly thereafter, I left the Ministry of Education 

to join the Industry Training Authority as Director of Red Seal Programs.   

To date, millions of dollars in government funding have been invested into the 

ACE IT program.  While ACE IT has played a role in affording an increase of high 

school graduates, the larger questions that must be addressed are these:  

• Did the ACE IT program improve the value of high school in the eyes of 

stakeholders, especially students who might otherwise have felt 

discouraged by the limited learning choices afforded them at high school 

before the ACE IT program was introduced?  

• Did the ACE IT program make other impactful contributions within the 

Province of British Columbia that are not currently recognized?   

These questions formed the foundation of this research study. 

The Uniqueness of ACE IT 

 ACE IT is a distinctive program.  While ACE IT operates as a pre-apprenticeship 

program, high school students who are enrolled in the program are classified as “youth 

apprentices” with the ITA.  This authority holds their sponsorship until they complete the 
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program and then transfers their apprenticeship to their industry sponsor when they are 

hired as an apprentice.  Under normal definitions, pre-apprenticeship students do not have 

an industry sponsor and are not apprentices.  This is what makes those in ACE IT 

programs different from those in pre-apprenticeship programs.  While this difference was 

created initially as a work-around to enable funding for ACE IT, it has since created 

inequality.  For example, a college pre-apprenticeship class may contain a mix of general 

public and ACE IT students.  While the content and outcomes of the program are the 

same, the ACE IT students in the program are registered apprentices, while the general 

public students are not.  This has at times created friction amongst the student body. 

Youth Apprenticeship in Other Canadian Jurisdictions 
 

Youth apprenticeship programs are available in most Canadian provinces and 

territories within Canada.  However, while all have similarities in the sense that they 

provide an early awareness of trades as a career option, they differ greatly in structure, 

delivery, and outcomes. 

British Columbia provides two trades options for high school students who are 

under 20 years old.  The first option is known as Secondary School Apprenticeship (SSA) 

and the second option is ACE IT.  These career programs provide students with the 

opportunity to begin on an apprenticeship pathway while still in high school and to earn 

high school credits for doing so.  These programs provide for a smoother transition from 

school to work, and a head start to an apprenticeship.  SSA has been operational in the 

province for the past 20 years.  In recent years, other Canadian provinces have opened up 

parallel programs similar to SSA.  Alberta provides its students with the Registered 

10 | P a g e  
 



 

Apprenticeship Program (RAP), Ontario has the Ontario Youth Apprenticeship Program 

(OYAP), and Prince Edward Island has created a similar program known as Accelerated 

Secondary Youth Apprenticeship Program (ASAP).  All are similar to SSA, in that the 

students are provincially registered apprentices (with industry sponsors) while enrolled in 

high school and receive a predetermined amount of high school credits for the on-the-job 

apprenticeship time they work.  However, at the time of this research, no other province 

was offering any program like ACE IT in British Columbia, which provides dual credit 

and allows the high school student to complete first-year technical training in a trade area 

as part of his/her high school graduation requirements.   

This is what makes ACE IT unique.  While ACE IT is explained in detail further 

along in this thesis, in short, it is an industry trades training program for high school 

students, with the technical classes offered at colleges and sometimes at a high school.  

ACE IT programs involve a multi-partnership agreement consisting of schools, (high 

school and college) employers, and the ITA, while the Ministry of Advanced Education 

provides the funding for the first level of technical training.  In some regions, local 

employers also become involved in the development of ACE IT programs, leading to a 

higher employment rate for ACE IT students following completion of the program.  

Therefore, while youth apprenticeship is common in nomenclature across all Canadian 

jurisdictions, broad and vast differences exist between provinces.  The ACE IT program 

is distinctive and is a model for other jurisdictions and countries to consider. 
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Emergence of the Research  

 This research study emerged from this researcher’s personal experience and 

professional discipline.  As Dean of the School of Trades and Technology at Thompson 

Rivers University, I serve the many grade 11 and 12 high school students who come to 

the university to complete Level One technical trades training through an ACE IT 

program.  The question that continues to be important is “What impact is this program 

having in British Columbia?”  No studies have been conducted to address this question. 

 The apprenticeship journey typically takes an apprentice a minimum of four years 

to complete his/her full apprenticeship and to receive provincial certification as a 

journeyperson.  The first group of students from the ACE IT pilot program of 2004 began 

to complete their certifications in 2009–2010.  Therefore, I decided to examine the data 

about dual credit ACE IT students that are available within the British Columbia 

Ministries of Education and Advanced Education (ITA), and to interview various 

stakeholders closely associated with the ACE IT program.  The student data scrutinized 

were gathered on students enrolled in ACE IT between the years of 2004 and 2007.  

These data were reviewed to determine if this funding and training had positively or 

negatively impacted the British Columbia apprenticeship system, the perceptions of 

students in high school, and high school graduation rates.  These became the foci of the 

study. 
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Research Questions 

This study set out to answer two major questions: 

1. Did the ACE IT program improve the value of high school in the eyes of 

stakeholders? 

2. Did the ACE IT program have other impacts?  

Purpose of the Research 

The purpose of this study was to conduct much-needed research in the area of 

youth apprenticeship, specifically ACE IT.  As this was an under-researched area, it was 

important to understand what impact, if any, this new program was having within the 

Province of British Columbia.  Second, as vocational education programs are seen by 

many as a second choice, it was important to gain an understanding of how stakeholders, 

those closest to the program, perceived the program.  From this undertaking, the 

contributions of ACE IT will be better understood. 

Significance of the Study 

 This study will inform the provincial apprenticeship system in British Columbia 

as well as apprenticeship authorities in the other provinces within Canada.  The study will 

also inform provincial school districts where dual credit programs are offered and 

international educational communities should they consider implementing programs such 

as ACE IT into their own communities.  Further, the Red Seal apprenticeship trades 

program is a national system that harmonizes the trades qualifications of each province 

through the use of the national Red Seal exam.  Thus, this study will be of importance to 

all apprenticeship authorities within Canada.   
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Ministry personnel, school district administrators, educators in K–12, and post-

secondary administrators at various levels are charged with the ongoing improvement of 

their education systems, and they continually seek to provide more meaningful program 

choices for their students.  Thus, ACE IT serves as an example of a program that crosses 

jurisdictional boundaries in provincial education systems, with the best interests of 

students and society in mind.   

 To date, only one research study has been conducted on a single ACE IT class.  

This study was done by Fulford Harbour Consultants in June 2006.  The current study 

was designed to provide additional insight into an educational program that has received 

significant resources and impacted a large number of students.  The ACE IT program has 

the potential to contribute to the achievement of students’ life goals and to the economic 

well-being of the province.  Thus, it merits close attention, such that its positive impact 

and potential can be maximized.  

 If indeed ACE IT students complete apprenticeship training, then British 

Columbia is providing its youth with a meaningful educational option in addition to the 

university pathway and, concurrently, is contributing to a highly skilled work force.  ACE 

IT also has the capacity to place young people into skilled careers at earlier ages, thus 

enhancing lifetime earnings and quality of life for them and for their families.  ACE IT 

may also serve as a model of educational change for other provinces and countries. 

This study is intended to encourage more research in a currently under-researched 

area.  It also will provide direction to policy-makers and curriculum designers in 

vocational programs.   
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Delimitations 

Delimitations are the specific factors in a study that limit it.  This study could 

have been exceedingly large, but for the purpose of my dissertation, the scope was 

controlled.  Thus, this study only investigated the impact ACE IT has had in British 

Columbia with regard to the two questions explained earlier in the study. 

 The study was delimited to include only school district ACE IT students who, 

between 2004 and 2007, took their ACE IT training in the central interior of British 

Columbia.  This provided for a representative sample for the study.  Students and adults 

representative of five school districts were involved in the study. 

 Interviews were delimited to include only stakeholders close to the program and 

who had possible decision-making authority with regard to the direction of the ACE IT 

program. 

Limitations 

The survey instrument was influenced by the literature reviewed for the study and 

by the available ACE IT documentation.  As is the case with any survey instrument, 

decisions were made to balance the need for information with the likelihood of achieving 

an acceptable response rate.  Therefore, there may be additional data that were not 

gathered that would have influenced the study findings and conclusions.  

The study also was limited by the possibility that interviewees were not entirely 

open with their responses to questions or they did not recall accurately their ACE IT 

experiences.  Additionally, interviewees were a representative sample of relevant 
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stakeholders and may not have represented the views of the larger groups of stakeholders, 

such as those in various regions of the province. 

There is a dearth of data about ACE IT programs.  To date, very little if any 

research has been done on ACE IT programs.  Therefore, along with scholarly writing, 

this researcher had to depend on non-scholarly writings as a source of information about 

ACE IT or similar programs.   

Assumptions 

 This study is based on the assumption that trades education is a valuable and 

much needed service to business and industry in British Columbia (Watt-Malcolm, 

2011).  Second, students will benefit from having more information and exposure to 

career choices as part of their K–12 educational experience (Taylor, 2007).  Third, there 

is an economic benefit to British Columbians from reducing the numbers of students who 

may take years to decide that trades education is a viable career choice (Watt-Malcolm & 

Taylor, 2007).  Fourth, there is a strong need to add to the research literature focusing on 

trades education (Watt-Malcolm, 2011).  Finally, the findings of this study will inform 

educators, policy-makers, parents, and students in British Columbia and potentially in 

other Canadian provinces and international communities. 
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Definition of Terms 

The following definitions have been taken from the Red Seal Interprovincial 

Standards document as agreed to by the Canadian Council of Directors of Apprenticeship 

(2014).  These terms are used throughout this thesis. 

Apprentice—A person who works in a trade, occupation, or craft under an 

agreement or contract and is registered with the Apprenticeship Authority.  The 

apprentice learns the knowledge, skills, tools, and materials of the trade, occupation or 

craft through on the-job training and technical instruction under the supervision of a 

certified journeyperson. 

Apprenticeship—A structured system of supervised training leading to 

certification in a designated trade, occupation, or craft.  Apprenticeships are systematic 

programs of on-the-job training supplemented by technical instruction in which an 

apprentice gains experiential learning and develops skills. 

Apprenticeship Accreditation—A process by which an agency or association 

grants public recognition to a training establishment, program of study, or service which 

meets pre-determined standards. 

Apprenticeship Technical Training—A period of training/instruction provided to 

apprentices in a classroom setting away from the job site.  The emphasis is on teaching 

the theory component of the trade or occupation, reinforced where appropriate with 

shop/lab training.  This training is intended to supplement the on-the-job training. 

Apprenticeship Term—The normal length of time required for a person to attain 

journeyperson status from the time of registration as an apprentice.  It is usually a 
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combination of both formal training and work experience.  The length of time is 

generally expressed in years and hours per year, or in hours. 

Certificate of Qualification—A certificate issued to a candidate who has 

successfully completed an apprenticeship program or has met all the requirements of a 

trade and has attained the prescribed pass mark on the certification examination to qualify 

as a journeyperson in that trade. 

Certification—The acquisition of a Certificate of Qualification. 

Certificate of Qualification Examination—Standardized provincial or territorial 

exam that is normally written upon completion of an Industry Training Program.  The 

successful completion of this exam leads to the issuance of a provincial or territorial 

Certificate of Qualification. 

Competency—A measurable level of skill and/or knowledge to perform 

occupation-specific tasks and duties. 

Curriculum—A structured outline of learning organized into course outcomes 

and which includes learning experiences within a training setting (either formal training 

or work experiences that assist in the development of learners’ knowledge and skills.)  It 

is a comprehensive term that includes such elements as task analyses, competency 

profiles/charts, course outlines, learning/teaching objectives, and lesson plans. 

Employer—A person, corporation, partnership, unincorporated association, or 

municipal, provincial, or other public authority eligible to sign an Apprenticeship 

Agreement with an apprentice. 

Funding for Apprenticeship Training—The costs associated with the training of 

an apprentice.  Wages are paid during the on-the-job period by the employer.  The cost of 
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the technical portion of training is, in most cases, shared between the provincial or 

territorial government and the federal government, while in other cases the cost is paid in 

total by one party.  Employers and apprentices contribute to the cost of institutional 

training. 

Industry Training—A broad strategy used to provide individuals with the 

competencies and attendant credentials required to work in industry.  The defining 

features of industry training, within the context of the ITA’s mandate, are: 1) 

occupational competencies and standards for each occupation, which are defined by 

industry and approved (recognized and/ or accredited) by the ITA under the provisions of 

the Industry Training Authority Act, 2) demonstration of defined competencies and 

standards by individuals, resulting in the awarding of a credential by ITA and/or its 

designates, 3) training methodologies, which while varied and flexible, normally 

comprise a component of work-based learning and/or experience that enables individuals 

to practically acquire and/or apply skills and knowledge. 

In-School Training—A period of training/instruction usually provided to 

apprentices in a classroom setting.  The emphasis is on teaching the theory component of 

the trade, which is intended to supplement on-the-job training. 

Interprovincial Red Seal Examination—A standardized interprovincial 

examination available in Red Seal trades.  The successful completion of an 

Interprovincial Red Seal Examination leads to a Red Seal endorsement which is affixed 

to the provincial Certificate of Qualification. 
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Journeyperson—A formally certified, fully skilled worker, whose combined 

work experience and training satisfy all the requirements demanded of those who practice 

in a designated trade. 

National Standards—A set of standards that are established for Canada through a 

system of national occupational analyses developed by the industry in association with 

the provincial, territorial, and federal governments.  They permit standardization of 

training and certification programs, and the mobility of tradespersons. 

Red Seal—A standardized national endorsement for specific trades that enable 

greater mobility of trades workers.  Upon successful completion of an Inter-provincial 

Red Seal examination, a nationally recognized Red Seal endorsement is added to the 

provincial Certificate of Qualification. 

SSA—Secondary School Apprenticeship. 

Trade—A skilled occupations requiring manual skills and special training. 

Training Institutions—A public or private college or post-secondary institute that 

provides training serves to the authority responsible for trades training. 

Workplace Training—Skill development through practical hands-on experiences 

under regular working conditions. 

Youth Apprentice—In BC, an apprentice between the ages of 15 to 19 years of 

age.  Active Youth Apprentices are closed out on the apprentice’s 20th birthday or the 

apprentice’s graduation date, plus 150 days, whichever occurs first. 
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Conceptual Framework  

 This study has focused on the impact of ACE IT programs in British Columbia 

and was based on the understanding that specific learning theories are particularly 

relevant to vocational education (see Figure 1.1).  It is therefore an important assumption 

to suggest that vocational education that is part of a secondary school and college 

curriculum be supported by a learning theory that serves as the foundation for best 

teaching practices.  For example, the role of behaviourism, including the impact of 

positive and negative reinforcement, is a component in the selection of vocational 

education teaching strategies.  Similarly, mastery learning in apprenticeship training is a 

practiced component of on-the-job training and is paramount to skill acquisition and 

making sense of the work environment.  This is explained in part by constructivism 

where every practical task the apprentice undertakes, leads the learner to construct an 

understanding of his/her environment.  Cooperative learning is also a dominant theory 

utilized within the apprenticeship system.  Apprentices in most trades work loosely in 

groups or in teams and practice cooperative learning, especially in the social context.  

Similarly, active learning emphasizes experience rather than merely listening as a means 

of acquiring knowledge.  Lastly, andragogy, or adult learning theory, focuses on how 

adults learn differently than do adolescents, and formulates the core fundamentals of 

apprenticeship training where the average age of the apprentice is 26 years. 
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Figure 1.1.  Conceptual Framework of the Study 
 

A second critical assumption underpinning the study is that knowledge acquisition 

and skill development are particularly relevant to apprenticeship education.  The ACE IT 

programs were designed to integrate relevant knowledge about the trade (e.g., welding, 

electrical, carpentry) with the development of specific trade-related skills.  Therefore, the 

option created by ACE IT programs to access a dual credit program introduced a 

transitional mechanism to assist young students to move to the workplace and into a 

skilled trade area, an option that rarely existed previously.   

Another driving assumption is vocational education is an area of critical 

importance to the British Columbia workforce.  Business and industry report a dearth of 

skilled trades workers (Langston, 2013; Mutikani, 2014).  Indeed, the need for skilled 

workers extends across Canada, as evidenced in a recent report conducted by the 
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Canadian Imperial Bank of Commerce that suggested, “Industries like health care, 

advanced manufacturing, mining, and business services are all facing shortages of skilled 

workers” (Gillis & Sorenson, 2013, p. 5).  Adding qualified journeypersons to the 

workforce constitutes a major contribution to the Canadian economy. 

Organization of Dissertation 

This dissertation consists of six chapters.  Chapter one outlines the study, provides 

the problem statement, presents the research questions, and highlights the significance of 

the study.  Chapter two summarizes the relevant literature that informed the study, 

including information about learning theories, trades and apprenticeship, and dual credit 

programs.  The third chapter describes the research design utilized in the study.  Chapter 

four outlines the study findings, while chapter five offers an analysis of the data garnered 

throughout the study.  Finally, chapter six summarizes the key findings, presents several 

conclusions and recommendations, includes an innovative model for ACE IT 

instructional delivery, and suggests possibilities for future research. 
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CHAPTER TWO:  LITERATURE REVIEW 

Introduction 

 This chapter is presented in two distinct parts.  The first section examines relevant 

learning theories that systematically apply to apprenticeship education and learning.  

Next, the chapter addresses the topic of dual credit educational programming, 

apprenticeship, and vocational education.  The literature reviewed was expansive, as 

sources led to other salient concepts and practices.  With the reader in mind and keeping 

with the focus of the study, the researcher narrowed the field to only include those areas 

that appeared most relevant to apprenticeship training and youth apprenticeship 

education.  Throughout the process, the researcher made every effort to link the various 

learning theories, behaviourism, social cognitivism, constructivism, motivation, 

cooperative learning, and active learning—to apprenticeship training, such that the reader 

could envision and understand the connection.  As ACE IT students are transitioning to 

post-secondary studies, included is an additional section discussing adult learning theory. 

Review of the Literature 

Learning Theories 
In order to appreciate the complexity of the literature in the area of apprenticeship 

as part of a vocational pathway in higher education, this section brings forth the key 

literature identified to provide a background of knowledge about various learning 

theories.  Learning theories considered in this review were delimited to behaviourism, 

cognitivism, constructivism, motivation, cooperative learning, active learning, and 

andragogy, the term used to describe adult learning theory.  These theories were selected 
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because they have a direct link to vocational education in higher learning; this connection 

will be evident as each are described within the context of this literature review.  Theories 

must be understood not as a collection of facts, but rather as a way of thinking about how 

to organize for clarity.  Sackney and Mergel (2007) stated “theories in educational 

organizations provide a way of seeing and analyzing teaching, lending, and learning more 

accurately and deeply than one otherwise could” (p. 67).  This review built the 

association between particular learning theories and demonstrated how important the 

understanding of these theories is to those involved with vocational education or 

apprenticeship programs at all levels of higher education. 

It is important for educators to understand learning theories, as these theories 

provide the foundation needed to establish best practices within teaching.  However, there 

are numerous learning theories, so it is necessary to reflect on the purpose and function of 

learning in order to determine which theories would benefit practice.  Two educational 

processes that have very different learning theories are learning for the purpose of 

knowledge acquisition and learning for skill development.  The latter is particularly 

relevant in apprenticeship education.   

Historically, the debate over how people learn stretches back to philosophical 

differences found in Greek and Roman theories of learning and education.  Greek 

philosophers, namely Socrates, Plato, and Aristotle, valued knowledge acquisition and 

training the mind for the discovery of truth (Hammond, Austen, Orcutt, & Rosso, 2001).  

Plato argued that truth was to be discovered through self-reflection, while Aristotle 

believed that knowledge could be obtained through use of the senses and scientific 

inquiry.  Socrates was credited with the development of the dialectic method and believed 
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knowledge was best obtained through debate and discourse (Hammond et al., 2001).  

While these philosophers took different stances on uncovering the nature of learning, at 

their root, they all indicated that learning is an intellectual pursuit involving the training 

of the mind. 

Roman theories of learning can be contrasted with the philosophical stance 

presented by the Greek theorists.  Instead of being concerned with the meaning of life, 

Romans were concerned with developing citizenry and engaging people in practical 

pursuits, such as constructing massive aqueduct systems, roadways that stretched for 

thousands of miles, and buildings of distinction, which gave purpose to the empire they 

were creating (Hammond et al., 2001).  All these innovations in construction further led 

to developments in society the Romans became famously known for.  The Roman 

approach to education was largely vocational and focused chiefly on skill development.  

Modern-day apprentice programs and vocational education find their deep roots in the 

philosophical stances endorsed by the Romans.  However, it is important to note that 

modern approaches to apprentice training also encourage discourse and inquiry methods 

that are reminiscent of Greek theories of learning (Hammond et al., 2001).  This would 

suggest the modern-day apprenticeship system of training has gleaned best practices from 

both the Romans and the Greeks, a mixing of theory and practice for best results in the 

learning cycle. 

Educators must sort through various theories of learning and strive to find the best 

aligned theory that matches their discipline, based on the function and desired outcome of 

learning.  It is thus necessary to clearly delineate learning approaches that support skill 

development from those that support knowledge acquisition.  Broadly speaking, 
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approaches to apprenticeship training focus more on skill development and are contained 

within the behavioural paradigm.  Yet there are also aspects of apprentice training that 

focus on knowledge acquisition and the learning that takes place within the mind of the 

learner, from the interaction between the learner, instructors, peers, and environment.  

These various learning theories are detailed individually here. 

Behaviourism 
Edward Thorndike (1887–1949) was one of the first educational psychologists 

who sought to bring a scientific approach to the study of learning (Hammond et al., 

2001).  According to Thorndike’s connectionist theory, learning is a process of trial and 

error, whereby associations are created between sense impressions (stimuli) and impulses 

for action (responses) (Sackney & Mergel, 2007; Hammond et al., 2001).   

Skinner (1904–1990), considered by many to be the father of modern 

behaviourism, furthered this line of thought by describing how associations between 

stimulus and response become paired and reinforced through a process he termed operant 

conditioning.  For Skinner, learning arose in situations where consistently reinforced 

behaviour produced a desired result; therefore, his model can be summarized by the 

following sequence: stimulus–behaviour–reinforcement (Hassan, 2011).  From this 

perspective, behaviours can be increased or decreased based upon the type of 

reinforcement or punishment that is applied.  For example, behaviours can be 

strengthened through reinforcement, which either creates desirable situations (positive 

reinforcement) or removes undesirable situations (negative reinforcement).  Likewise, 

punishment can be used to weaken behaviours by removing or withholding desirable 

situations or creating undesirable situations, such as punishments. 
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In order to understand how these principles work in real life, one can think of a 

typical classroom scenario where students are asked to engage in a class discussion.  If 

students begin their discussions and the teacher responds warmly (e.g., smiles or verbally 

praises students), the likelihood that the students will continue to engage in future class 

discussions is increased (positive reinforcement).  The students could also be encouraged 

to participate by the teacher telling them that if they participate in the classroom 

discussion, they will not have to complete a homework assignment (negative 

reinforcement).  Lastly, classroom engagement could also be addressed through 

punishment—for example, making students who were not participating stay after class to 

write an essay about the merits of participating in classroom discussions. 

To summarize, from a behaviourist perspective, the driving force of change and 

learning is external, rather than residing within the individual.  Internal states or 

processes are simply viewed as the result of external influences.  From this perspective, 

teaching is a process of gradually building skills and knowledge in discrete elements, 

with each element linking and building upon the next (Hassan, 2011).  Educators help 

students learn by creating streamlined lessons, whereby each new step makes small 

changes, such that the link of associations is held and extended to include new 

information, which ultimately builds and generates greater understanding.  

Another strategy educators use to aid their students in achieving success is 

mastery learning.  First proposed by Benjamin Bloom, the tenets of mastery learning 

assert that all learners are capable of mastering concepts when instruction is varied to 

meet the individual learning needs of students (Guskey, 2007).  Underlying Bloom’s 

approach to education is the taxonomy now referred to and understood by educators as 
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Bloom’s taxonomy (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956).  According to 

Bloom’s taxonomy (see Table 2.1), learning spans three domains: cognitive, 

psychomotor, and affective (Mauca, 2014). 

 

Table 2.1.  Bloom’s Taxonomy 

 
Cognitive Domain Psychomotor Domain Affective Domain 

1. Knowledge 

2. Comprehension 

3. Application 

4. Analysis 

5. Synthesis 

6. Evaluation 

1. Reflex Movements 

2. Basic Fundamental 
Movements 
 

3. Perceptual Abilities 

4. Physical Abilities 

5. Non-Discursive 

1. Receiving 

2. Responding 

3. Valuing 

4. Organizing 

5. Characterizing 

 

Bloom’s taxonomy has been a dominant force within educational theory and 

caused significant change in education following his first publication outlining the 

categorization of learning domains (Bloom et al., 1956).  Bloom’s taxonomy is applicable 

to virtually all types of education, including trades training.  The work done on Canadian 

national Red Seal exams follows Bloom’s taxonomy in the structure of examination 

questions, catagorizing questions into a modified Bloom’s system of three areas—recall 

questions, process type questions, and synthesis type questions—all based on the work of 

Bloom.  Its identification of the psychomotor domain as one of the three domains of 

learning makes Bloom’s taxonomy particularly relevant by placing apprenticeship 
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training within an explanatory framework that is useful for curriculum design appropriate 

for trades training.  While Bloom’s taxonomy is used in Red Seal examination 

development, its usage is also evident in the development of curricula, as was the case in 

the development of curriculum for the carpenter trade (Kaskutasa, Daleb, Lipscombc, 

Gaald, Fuchse, & Evanoff, 2010).   

According to Bloom, following a teacher’s initial instruction, formative 

assessment, which details each student’s successes and failures, can be used to provide 

either corrective learning activities or enrichment activities that help students move 

towards learning goals in an individualized manner (Guskey, 2007).  Through the use of 

formative assessment, feedback, correctives, and enrichment learning activities, each 

student is provided with an instructional path that allows him/her to be successful in 

learning course material.  As a result of these customized learning paths, each student is 

provided with the tools and instruction that allows him/her to master unit concepts.   

In many ways, this is the ideal of the apprenticeship system of training, where 

certain skills, especially practical skills, must be mastered before the student can progress 

to the next level.  Often, these skills take time and practice.  Therefore, it is common that 

the mastery piece is learned while the apprentice is doing on-the-job training or the work 

component of his/her apprenticeship.  In some cases, it is a task that is practiced over and 

over again until it becomes an order that the learner can complete with competence and 

without error.  A solid example of mastery learning in practice can be seen in the 

behaviours of race car mechanics.  Often, whether it is NASCAR or other motorsports, 

engines will fail during the race, and mechanics need to act quickly and with absolute 

confidence in the skills of the trade that they have developed over time.  The mechanic’s 
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job is to repair the car as quickly as possible and have it back in the race; this may mean 

pulling the engine out and replacing the engine all in a minimal time span (McGuire, 

2007).  Success in this environment occurs because the highly skilled tradesperson has 

repeated the task countless times, and in relation to a learning theory, has mastered the 

required skill as a result of the repetitive nature of the task. 

 While the behaviourist learning theory, with its highly sequenced and structured 

instructional approaches, lends itself well to skill development in apprentice training—

especially those skills that can be learned through rote reinforcement and practice—this 

theory of learning is not sufficient to fully address the needs of apprenticeship training.  

One reason is this theory does not take into account innate learning processes, or socio-

cultural environmental factors, which influence learning. 

Social Cognitive Theory  
When tasks require more complex thinking and higher mental processes, the 

behaviourist paradigm has been shown to be a less effective learning model (Creswell, 

2012).  Bandura was one researcher who believed that direct reinforcement could not 

account for all types of learning, and this theory was also silent on the social determinants 

of behaviour.  Bandura (1977) proposed a new theory of learning known as social 

cognitive theory.  This theory expanded on the behaviourist paradigm by indicating that 

internal mental states are important to learning and that people could learn from 

observing the behaviour of another person.  While social learning theory was the original 

theory, social cognitive theory followed similar principles but was slightly different as 

there was more emphasis on learning occurring as a result of the behaviour being 

observed (Grusec, 1992).  For Bandura, people were not passive recipients of experience; 

31 | P a g e  
 



 

rather, they were agents of experience.  Instead of viewing learning as a simple 

association between stimulus, response, and reinforcement, social cognitive theory 

detailed how agentic actions such as exploring, manipulating, and interacting with the 

environment lead to learning and create the potential for behavioural change (Bandura, 

2001).  By regulating motivation and activities, people produce experiences that form 

neurobiological pathways that hold information and influence future functioning 

(Bandura, 2001).  Importantly, the nature of the constructed experience is also influenced 

by the physical and social contexts in which people exist.  In other words, self-efficacy 

and the perception that one’s actions are self-determined are two necessary conditions for 

enhancing motivation (Calder & Staw, 1975).  The premise of self-efficacy theory is that 

choices to engage in activities are based on an individual’s perceived competence with 

regard to that activity (Bandura, 1997).  As Bandura (1993) stated further, “efficacy 

expectations determine how much effort people will expend and how long they will 

persist in the face of obstacles and aversive experiences.  The stronger the perceived self-

efficacy, the more active the efforts” (p. 194).   

Teachers can create these facilitative conditions by providing opportunities for 

self-direction and choice; giving supportive, non-demeaning feedback that confers 

feelings of competence; and creating optimal challenges that stretch students’ abilities 

without overwhelming them (Ryan & Deci, 2000).  Teachers can also undermine a 

students’ motivation by using a controlling teaching style (as opposed to an autonomy-

supportive style) and through creating rewards that are made contingent on task 

performance.  Yet other factors that research has shown to diminish motivation include 

deadlines, threats, directives, and competitive pressure, all of which lead people to 
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experience themselves as being controlled by external factors (Calder & Staw, 1975; 

Ryan & Deci, 2000).  While teachers need to understand how to encourage each student 

to acquire more self-efficacy, they must also have an understanding that there is a 

difference between presenting options that encourage, rather than directives, which can 

cause the student to become less engaged.   

In this way, social cognitive theory is about examining the emergent nature of 

how people influence, and are influenced by, their social and biological realities.  When 

people are faced with a task, they act purposefully to make things happen—they are not 

passive and subject to situational forces that generate solutions for them.  For example, in 

experimental situations, people will try to figure out what is wanted from them; they will 

construct hypotheses and test their predictions by evaluating the results of their actions; 

they will set goals and motivate themselves to perform in ways that gain others’ approval 

or self-satisfaction; and if they find they are not succeeding, they will engage in 

behaviour that either propels them to try harder or else they will simply give up (Bandura, 

2001).  According to Bandura (1977, 1986), the highest level of observational learning is 

achieved by first organizing and rehearsing the modeled behaviour symbolically and then 

enacting it overtly.  Individuals are more likely to adopt a modeled behaviour if it results 

in outcomes they value.  Bandura (1977, 1986) stated there were four components 

involved in the process of modeling.  First, the observer must pay attention to the 

events.  Second, the material must be attended to and retained by the observer.  Third, 

this observation must be converted to action; the final process suggests there must be 

sufficient incentive to motivate.  At any of these stages, reinforcement could occur as a 

result of receiving feedback.  This feedback would affect the next result.   
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Bandura (1977) stated that social cognitive theory also acknowledges the 

acquisition of consequent determinants of behaviour, or “learning from the result of one’s 

actions” (p. 96).  He also suggested “consequent determinants are often learned through 

direct experience, but can also be learned through vicarious reinforcement” (p. 117)—

that is, through observation of the reinforcement that others receive in answer to their 

behaviour.  In fact, it has been shown “by attending to the pattern of successes and 

failures of others, observers generally learn faster than do the performers themselves 

[especially if] the tasks depend more heavily on conceptual than on manual skills” 

(Bandura, 1977, p. 122).  This theory supports the actions that occur within 

apprenticeship training.  While students’ learning actions may support this theory within 

the classroom environment, it is evident this social learning theory is even more obvious 

while on the job.  On-the-job training, which is fundamental to apprenticeship, provides 

for learning that occurs as a direct result of a behaviour being constantly reinforced.  This 

reinforcement may occur in a variety of ways, one of which may be feedback presented 

to the apprentice from the journeyperson he/she is working with.   

While the above example details some of the important internal cognitive 

processes of social cognitive theory, such as intentionality, forethought, and self-

reflection, there are also a wide variety of other complex socially situated dynamics that 

affect learning.  Examples of such social dynamics could be the classroom climate, 

including communication patterns, student and teacher roles, and the expectation of how 

learning will occur (Bandura, 2001; Hammond et al., 2001).  This means that for 

educators, it is important to reflect on the relationships that occur between the individual 

and the socio-cultural context, to determine how best to set up the learning environment 
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to influence and be influenced by learners (Aragon, 2003).  The emergent process of 

learning means the development of the student is based upon the interaction that takes 

place between people within an institutional environment (that is designed to provide 

tools that lead to skill development and knowledge acquisition that shape social culture) 

and society at large (Hassan, 2011).  

Constructivism 
From these early theories of learning, other models of inquiry-based instruction 

have emerged.  In a similar fashion to social learning theory, constructivist theory 

indicates that learners construct their own reality based on previous experiences, mental 

structures, and beliefs that are used to interpret social reality (Crotty, 

1998).  Accordingly, Crotty defined constructionism as an “epistemology embodied in 

many theoretical perspectives, including symbolic interactionism” (p. 3).  Further, he 

described it as a theory to explain how knowledge is constructed in the human being 

when information comes into contact with existing knowledge developed by 

experiences.  Constructivism is a type of learning theory that explains human learning as 

an active attempt to construct meaning in the world around us.  Constructivists believe 

learning is more active and self-directed than either behaviourism or cognitive theory 

would postulate (Jonassen, 1991).  Jonassen further commented that what people know is 

grounded in their perceptions of physical and social experiences as comprehended by 

their mind.  Jonassen, Sackney, and Mergel (2007) stated “constructivism has become a 

theory of learning that has emerged from the theory of knowing” (p. 75).  Crotty (1998) 

explained this more clearly when he purported “there is no meaning without a 

mind.  Meaning is not discovered, but constructed” (p. 9).  With this stated understanding 
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of knowledge, it is clear that different people may construct meaning in different ways, 

even in relation to the same phenomenon.    

Constructivist learning theory consists of activities that are structured so learners 

create and control the development of their own learning.  Crotty (1998) referred to the 

further development of learning activities as “scaffolded learning” (p. 1).  Scaffolded 

learning is an approach where an initial framework is created, but it is up to the learner to 

establish longer term constructs or structures.  This learning theory aligns with the 

apprenticeship model of learning.  Within apprenticeship, emphasis in learning is put on a 

multitude of practical tasks or competencies that the learner must be able to 

accomplish.  With every practical task in which the apprentice engages the student is 

constructing his or her own environment.  As each task is completed, the initial 

framework is structured, and further, longer term constructs can be attained.    

Fosnot (1989) described constructivism as being built on four basic principles:  1) 

knowledge is based on past constructions, 2) constructions arise through assimilation and 

accommodation where knowledge is not static, 3) learning is an organic process of 

invention rather than a mechanical process of accumulation, and 4) meaningful learning 

occurs through reflection and resolution of cognitive conflict.  It is of interest to consider 

the ties that constructivism has to the theories of earlier educational 

psychologists.  According to Moll (1990), the theoretical idea that knowledge is always a 

construction, inevitably reflecting the joint contribution of subject and object, can be 

traced to the 18th century German philosopher Kant who stated:    
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It always remains a scandal of philosophy and universal human reason that 

the existence of things outside us should have to be assumed merely on 

faith, and that if it occurs to anyone to doubt it, we should be unable to 

answer him with a satisfactory proof.  (Moll, 1990, p. 162) 

  Kant associated ideology and empiricist knowledge as interpretations of how we 

come to know the world in which we live, and certainly provided the backbone from 

which constructivist theory was created.  Constructivist theory of learning not only could 

be associated with Kant, but can also be traced to Dewey, an early 20th-century 

American philosopher and psychologist, who was influential in education and social 

reform.  Dewey argued that the preparation for life was not schooling, but rather life itself 

(Foote, Vermette, & Battaglia, 2001).  He believed that learning occurred through doing 

and stated that educators need to understand both the demands of the discipline and the 

needs of their students in order to provide learning experiences that allow students to 

uncover the curriculum (Hammond et al., 2001).  In this way, teachers become group 

leaders or facilitators instead of dictators of knowledge.  Many educational leaders aspire 

to create the conditions that Dewey advocated based on the understanding that, if learning 

experiences are constructed in a way that is appealing and engaging for students, deeper 

and more meaningful learning should result (Garrison, 2010).  

One example of a modern constructivist approach to education is the use of 

technology in the classroom.  Sackney and Mergel (2007) commented that “technology 

advances since 1980 have enabled [educational] designers to move toward a more 

constructivist approach to the development of instruction” (p. 85).  An example would be 

the design of hypertext and hyperlink, which creates the ground for self-directed 
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inquiry.  Through this mode of delivery, learners are empowered to uncover knowledge 

based on their unique learning needs and interests, which allows for more meaningful 

inquiry (Wonacott, 2000).  A further example of constructivism in the area of 

apprenticeship instruction is where the apprentices, while in the practical laboratory, 

utilize their laptop to run diagnostics software on a vehicle in order to determine the 

problems with the engine.  This is a strong example of the learner effectively using 

technology to gather further knowledge surrounding the problem, thus prompting a more 

advanced and meaningful inquiry.  

While constructivists believe that learners construct their own reality based upon 

previous experiences, in order to more fully understand how teachers affect this process, 

it is important to examine the work of  the Russian scientist Vygotsky, who developed the 

notion of social-cultural cognition—the premise that all learning occurs in a cultural 

context and involves social interactions (Fosnot, 1989).  Vygotsky indicated that it is 

important to assess not only what students have achieved but also what they are capable 

of achieving.  Researchers such as Biehler and Snowman (2006) and Woolfolk (2009) 

have made statements similar to Vygotsky.  Woolfolk followed on the work of Vygotsky 

and suggested that “knowing is having an organized collection of connections among 

elementary mental or behavioural units” (p. 17).  According to Woolfolk, based on these 

collections of knowledge, learners further construct knowledge from their everyday 

learning experiences.  

Based on this theory of learning, Vygotsky defined three levels of learning: 1) 

tasks one knows and can perform without any assistance, 2) tasks one does but does not 

fully comprehend, yet with assistance can master, and 3) tasks individuals cannot 
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presently master (Moll, 2013).  Based on these levels of learning, Vygotsky came up with 

the theory of the Zone of Proximal Development, which states that through interacting 

with the teacher or capable peers, students can learn subject matter that is just beyond 

their existing experience because the interaction bridges the space between what the 

student can do independently and what they can achieve with support.  In accordance 

with this line of thinking, Vygotsky developed the concept of scaffolding—a process 

whereby students are given support until they can perform new strategies or skills 

independently (Creswell, 2013; Crotty, 1998; Hassan, 2011; Moll, 1990).  While the 

work of Vygotsky was premised on very young children, the work carried forward with 

adults by Bandura, Knowles, Merriam, and others has reinforced the truisms earlier 

posited by Vygotsky.  

The work of Vygotsky and other constructivist theorists forms the heart of 

apprenticeship training.  When instructors provide authentic learning experiences to 

apprenticeship students in collaboration with the real life experiences that students bring 

to the classroom, the learning is enriched and deepened.  Constructivist theory is 

supported through apprenticeship training as 1) the learning is constructed from 

experience, 2) learning is personal, and 3) learning is an active process in which meaning 

is developed on the basis of experience (Crotty, 1998).  As Merrill (1991) reported, the 

learning should be situated in realistic settings, and testing should be integrated with the 

task and not used as a separate activity.    
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Cooperative Learning 
There is a natural link between the work of Vygotsky and subsequent work on 

cooperative learning as a structured strategy for social learning.  The relationship 

between Vygotsky’s work and the cooperative learning concept is explored more fully in 

chapters five and six.  The basic idea behind cooperative learning is that students work 

together in structured groups with positive interdependence (Kagan, 1990).  One of the 

key principles behind the cooperative learning concept was the need for social interaction 

as it positively contributes to learning.  Vygotsky’s work provided important connections 

to this theory and created insights into such questions as these:  

1. What is the role of the teacher when utilizing cooperative learning?  

2. What principles should be applied in deciding what would be the best social 

 mix of students to provide the most effective learning within the 

 educational setting?  

3. What is the relationship between social learning and demonstration of 

 individual knowledge acquisition?   

 

Learning can be social, yet in apprenticeship training, the demonstration of competence 

must be individual.  This ensures the understanding of safe work practices and prepares 

students for completion of the final certification examination.  Figure 2.1 shows the 

relationship of the cooperative learning concept to apprenticeship training.  
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Figure 2.1.  Communities of Influence Affecting Apprenticeship Training 

 
When an instructor of apprenticeship programs makes use of cooperative 

learning, the roles of the teacher and the students must be considered, along with the 

question of the social mix of the group (Figure 2.1).  How much does the teacher provide 

by way of teaching versus guiding the learning?  Second, how much learning can be done 

utilizing a group versus learning that requires individual responsibility?  Lastly, what is 

the best mix for the group to ensure maximal learning is occurring?  These questions 

form key considerations for optimal results when the cooperative learning theory is being 

put into practice. 
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Motivation Theory 
While learning theories such as behaviourism, social-cognitivism, constructivism, 

and cooperative learning inform instructors about the nature and processes of learning, 

there are other important factors that affect the development of skill and knowledge 

acquisition.  If the goal of the educator is to create the conditions that foster learner 

development to assist students in achieving the greatest level of success possible, then 

theories that affect learner engagement and commitment—namely, theories of 

motivation—need to be fully understood.  Teachers are in the unique position of being 

able to manipulate the environment and provide the instruction and tools that either 

support or undermine student engagement and learning.  A thorough understanding of 

theories of motivation will help instructors understand the factors that affect student 

engagement and will allow them to align themselves with practices that create the 

conditions conducive to self-determined learning (Ryan & Deci, 2000).  

In the broadest sense, motivation is an active concept that refers to the impetus 

that leads to action, or the reason for doing something.  Yet, motivation is not a unitary 

concept and, according to the self-determination theory proposed by Ryan and Deci 

(2000), there are different types of motivation that are based on different reasons or goals 

that give rise to action.  Importantly, the quality of experience or the performance of a 

task can vary greatly depending on whether one is intrinsically motivated or extrinsically 

motivated.  Intrinsic motivation is defined as doing something because it is inherently 

interesting or enjoyable, and extrinsic motivation refers to doing something because it 

will lead to a separate outcome (Ryan & Deci, 2000; Woolfolk, 2009).   
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Intrinsic Motivation 
Generally speaking, intrinsic motivation is highly valued in education because it 

is a natural motivational tendency that is critical to human development and results in 

quality learning and creativity (Ryan & Deci, 2000).  While there are many social and 

environmental factors that can facilitate or diminish intrinsic motivation, it is important to 

recognize educators cannot cause students to become intrinsically motivated; rather, they 

can only create conditions that are conducive to its expression (Deci, Koestner, & Ryan, 

1999).  For example, interpersonal events that create feelings of competence during 

action can enhance intrinsic motivation for that action because they satisfy the 

psychological need for competence (Ryan & Deci, 2000).  However, feelings of 

competence must also be accompanied by a sense of autonomy, or a perceived internal 

locus of control.   

To summarize, conditions that support intrinsic motivation are generally strategies 

that promote feelings of autonomy and competence.  However, it is important to note that 

intrinsic motivation will only occur for activities that are deemed interesting or appealing 

to individuals.  If an activity does not hold intrinsic appeal to an individual, then the 

above principles do not apply; instead, one is said to be extrinsically motivated.  

Extrinsic Motivation 
Given that some educational activities do not hold intrinsic appeal, it becomes 

important for educators to determine how to foster motivation in students so that they 

may come to value activities and become more engaged in their education.  Unlike 

intrinsic motivation, where activities are performed simply for internal enjoyment, 

extrinsic motivation holds instrumental value, which means that an activity or behaviour 
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is undertaken because it will lead to a separate outcome (Ryan & Deci, 2000; Seo, 

Barrett, & Bartunek, 2004).  For example, students who perform tasks because they fear 

punishment and students who perform tasks because they believe that it will help them 

accomplish their goals are both said to be extrinsically motivated (Bowey, 2005; Gagne 

& Deci, 2005).  The main difference between these examples is that, in the former 

example, motivation arises out of compliance, while in the latter example, motivation is 

considered more autonomous.   

Ryan and Deci (2000) captured extrinsic motivation in a theory they called self-

determination theory.  Within this theory there are four different types of extrinsic 

motivational triggers that vary along a continuum and differ in their level of 

internalization and integration of values and behavioural regulations.  Internalization is 

defined as the process in which one begins to take value in a behaviour or activity, while 

integration refers to the process whereby an activity or behaviour is viewed as emanating 

from one’s sense of self (Gagne & Deci, 2005; Ryan & Deci, 2000).  According to these 

researchers, extrinsic motivation can range from amotivation or unwillingness, to passive 

compliance, through to active personal commitment.   

Ryan and Deci (2000) purported a model of extrinsic motivation and described it 

as follows:  Amotivation exists at the extreme end of the continuum.  Typically one is 

considered amotivated when he/she engages in an activity that holds no personal value, is 

perceived as not producing a desired outcome, or is beyond an individual’s level of 

competence.   

Moving up the continuum, the first form of extrinsic motivation is called external 

regulation.  This type of behaviour regulation follows a behaviourist ideology, where 
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behaviours or activities are performed to satisfy an external demand or to obtain a reward 

that is contingent on behaviour.  With external regulation, behaviour is perceived as 

having an external locus of control.  The next type of extrinsic motivation is introjected 

regulation.  Here, behaviours are still externally pressured and are performed to either 

avoid feelings of guilt or anxiety or for ego-enhancement, such as feelings of pride.  The 

third type of extrinsic motivation is termed identification.  This style of motivation is 

more autonomous and self-determined, as activities hold personal importance.  Lastly, the 

most autonomous form of extrinsic motivation is integrated regulation.  Integration 

occurs when the reason for action is assimilated into the sense of self, and the activity is 

viewed as congruent with one’s values and needs.  While integration is viewed as the 

most autonomous and self-determined form of extrinsic motivation, it is still considered 

extrinsic because behaviours and activities are undertaken to achieve some instrumental 

outcome.  

While the four styles of external motivation exist on a continuum, one does not 

have to progress through each stage sequentially.  Instead, people experience different 

levels of motivation based upon the activity and the context in which the activity is 

undertaken.  For example, a student may initially engage in an activity to obtain a reward; 

however, through his/her participation, the student may come to value or enjoy the 

activity, which may result in a shift of motivation orientation.  Similarly, the motivation 

for a behaviour can move down the continuum when an activity that was initially 

perceived as enjoyable becomes controlled by an external influence.  Research has 

demonstrated that autonomous extrinsic motivation is associated with the 

following:  increased engagement, better performance, less dropping out, higher quality 
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learning, and greater psychological well-being (Ryan & Deci, 2000).  There is evidence 

of these upper stages being apparent in the apprenticeship system.  As the apprentice gets 

closer to the end of his/her apprenticeship, the promise of more money, higher rank of 

position, and further benefits of possible job travel to perform work is an extrinsic 

motivator that can help him/her push onwards to the completion of the apprenticeship.  

Given the benefits of the more autonomous forms of motivation and the many 

factors that can influence motivation, it becomes important for educators to understand 

how they influence this process.  Ryan and Deci (2000) suggested that the three factors 

that influence the processes of internalization and integration are autonomy, relatedness, 

and competence.  The benefits of autonomy versus control are detailed above and are a 

crucial element for behaviours and activities to become integrated rather than just 

introjected.  Students are also more likely to adopt and internalize a goal if they feel 

competent in accomplishing a task.  Teachers can help students feel more competent by 

creating optimal challenges and through providing feedback that allows students to better 

master tasks.  Lastly, in order to facilitate self-determined behaviour, it is important to 

create an environment that confers feelings of belongingness and connectedness.   

Research continues to support the idea that one of the main reasons people become 

willing to perform a behaviour or activity is because it is valued by a significant other 

(e.g., family, teachers, or peers) with whom a person desires to be connected (Deci, 

Koestner, & Ryan, 1999; Ryan & Deci, 2000).  In the classroom, teachers can create 

atmospheres of respect and belonging that increase the likelihood of students finding 

value and integrating in educational activities.  From a motivational perspective, 

choosing to enter and persist in completing an apprenticeship and becoming a 
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journeyperson can be considered an achievement-related activity because it requires 

demonstrating competence and meeting standards of excellence.  While motivational 

theory may be held as suspect by some, it does hold strong connection to apprenticeship 

and vocational education, where earnings and position are reasons for completion. 

Active Learning 
To enhance learning, students need to be engaged in activities that will promote 

their critical thinking and creative abilities (Healey, 2000).  Barkley (2010) suggested 

“motivation and active learning work together synergistically, and as they interact, they 

contribute incrementally to increased engagement” (p. 7).  This is also supported by Pratt 

(1997), who suggested educators find ways to move students from being passive 

recipients of theory, which is often the case with didactic lectures.  To promote deeper 

understanding and application of content requires innovative teaching strategies that 

engage students in the process of learning.  Research continues to show that students 

learn very little from educators who use a lecture format (Healey, 2000).  Active learning 

refers to “experiences in which students are thinking about the subject matter as they 

interact with the instructor and each other” (McCarthy & Anderson, 2000, p. 279).  

According to Bergstrom (2011), active learning supports knowledge construction by 

incorporating collaborative learning activities and student engagement.  This involves 

techniques that encourage students to move beyond a superficial, fact-based approach to 

the material (McCarthy & Anderson, 2000).  The emphasis is on experience rather than 

merely listening as a means of acquiring knowledge (Wrenn & Wrenn, 2009).  Any 

learning experience that is based on past experience is directly connected to constructivist 

learning theory. 
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Active learning has its theoretical roots in constructivism.  Constructivist learning 

theory is based on the belief that learners work to create, interpret, and reorganize 

knowledge in individual ways (Wrenn & Wrenn, 2009).  Learning will only occur if the 

learner is engaged in learning activities, interaction with others, and learning materials 

with the view to acquiring knowledge and skills.  To enhance this learning process and 

the integration of practice and theory, an active learning environment is required.  For 

students to move beyond passive learning, the requirement is that students take a more 

self-directed role in their learning.  The students must be actively involved in the learning 

process.  Active learning strategies may include role playing, group activities, interaction 

with technologies, whole class discussions, student projects, and the use of alternative 

assignments (Bergstrom, 2011; Marbach-Ad, McGinnis, Pease, Dai, Schalk & Benson, 

2010).  Activities are student-centered with the goal of maximizing participation and 

motivating students (McCarthy & Anderson, 2000).  

The role of the educator is to create a learning environment that promotes student 

interest and encourages participation (Bergstrom, 2011; Wrenn & Wrenn, 

2009).  Educators must create an experience that is worthy of the learner’s 

time.  Educators need to encourage questions, communicate openly that each student’s 

learning is important, encourage creativity and independence, and show interest in 

students as individuals.  To do this, educators need to continually evaluate their teaching 

abilities and engage in scholarly endeavours that will enhance their teaching.  

It is important for those teaching vocational programs in higher education to have 

an understanding of learning theories.   From this understanding comes the ability to 

design and develop a course that will stimulate the learner and enhance his/her learning 
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experience.  Apprenticeship programs have always been taught in the same way (Gordon, 

2008).  As one moves from training provider to training provider, little difference in 

teaching styles and methods of teaching is observed.  Other than individual differences 

because of different teachers, the structure remains very similar.  However, the majority 

of instructors of trades programs have years of field experience in their trade, along with 

Red Seal certification, and in some cases a provincial instructor’s diploma.  Very few 

have any advanced formal education in areas of teaching and learning.  Apprenticeship 

training is very pragmatic, and the model of instruction has either been direct instruction 

or use of the training model, where the focus is on design, demonstration, practice, and 

feedback (Joyce & Weil, 1986).  Therefore, studying various learning theories would be 

very valuable for apprenticeship instructors.  Not only could gaining an understanding of 

various learning theories greatly influence the design and delivery of instructional 

content, but it could also influence educational design at the program level.  

Adult Learning Theory 
How adults learn is a topic of much research.  While numerous papers, books, and 

research efforts continue to be created on this topic, not all theories associated with adult 

learning encompass comparable basic concepts of behavioural change and 

experience.  Various adult learning theories exist under different names.  Some have 

gained notoriety while others have not.  My purpose here is to introduce the concept of 

adult learning theory.  As ACE IT students are transitioning into the post-secondary 

learning environment while enrolled in the K–12 system, it is therefore important to 

consider that these students and adult students learn differently.    
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 Learning has largely been understood to be a process individuals go through to 

acquire their knowledge, skills, attitudes, values, beliefs, emotions, and senses (Jarvis, 

Hoford, & Griffen, 2003).  However, this can be further delineated into two accepted 

categories based on the age of the learner.  Categorically, the term pedagogy is applied to 

learners found in the K–12 system, while andragogy is used when referring to adult 

learners.  Malcolm Knowles (1913–1997) can be credited for the adoption of the theory 

of andragogy—initially a term coined by the German teacher Alexander Kapp 

(1883).  Kapp began using the phrase andragogy to describe elements of Plato’s 

educational theory as it referred to adults.  According to Henschke (2009), Plato authored 

a book that outlined his educational ideas (theory).  In his written works, Plato “describes 

the lifelong necessity to learn” (p. 3).  Henschke further stated that Plato began the book 

with a discussion focusing on childhood learning, but soon turned his attention to further 

describe the type of learning that took place in adulthood.  Referring to the early 

beginnings of the Plato prose, Kapp ontologically understood andragogy to mean andr- 

meaning man, while contrasted with pedagogy ped- meaning child and agogos meaning 

leading (Davenport, 1987).  These connections led to the beginning of a belief that stark 

differences exist between how children learn and how adults learn—and that each should 

be considered differently.  

The term andragogy lay dormant for many decades until Knowles conceptualized 

that adults learned differently than children and established his purposeful inquiry with a 

focus on adult learning, which he presented as andragogy.  Through the lifelong work of 

Knowles, the term andragogy developed into an accepted theory of adult education 

(Knowles, 1980; Merriam, Caffarella, & Baumgartner, 2007).  
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Andragogy, as a theory, holds a set of assumptions about how adults 

learn.  Andragogy emphasizes the value of the process of learning and champions 

approaches to learning that are problem-based, collaborative, and cooperative (Fidishum, 

2000; Zmeyov, 1998).  Considering these approaches, this theory is well suited to 

vocational education, where the focus on learning typically concentrates on finding 

solutions for posited problems that have been created as part of the learning 

context.  Through his work, Knowles identified six principles that apply to adult learning 

(see Figure 2.2).  Knowles (1980) stated that adults are: 

• Internally motivated and self-directed  

• Bring life experiences and knowledge to learning experiences  

• Goal oriented 

• Relevancy oriented  

• Practical 

• Learners who like to be respected 
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Figure 2.2.  Knowles Six Principles of Adult Learners 

 

Even though Knowles’ six principles have formed the basis of much research and 

have guided adult teaching practices, critics of his theory have raised questions of 

whether andragogy is truly a proven theory.  They have questioned the validity of 

Knowles’ assumption regarding the richness of adult experience for application to 

learning (i.e., that older adults have a richer resource for learning because they have more 

experiences to draw upon).  Moreover, critics have argued that younger people in 

particular circumstances may have led richer lives than their adult counterparts.  As a 

result of this scrutiny, Knowles redefined his original view of andragogy to make it more 

situation-specific and not exclusive to adults (Merriam, Caffarella, & Baumgartner, 
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2007). Andragogy, however, continues as the most well-known model for adult learning 

and differs significantly from its related learning theory—pedagogy.  

While andragogy consists of teaching strategies that focus on adults, it is often 

interpreted as the process of engaging adult learners within a structured learning 

experience (Robinson, 1992).  According to Mezirow (1978, 1990), adult learners 

actively seek the prospect of expanding their knowledge.  Because of their maturity, 

adults primarily become more independent and self-directed in their learning, and 

therefore, the six principles suggested by Knowles are clearly evident in adult learning 

environments.  

Fidishun (2000) further commented that adult learners often resisted learning 

when they felt others were imposing information, ideas, or actions on them.  Knowles 

(1980) discovered through his work with adults (as supported by Fidishun) that 

instructors needed to care about the actual interests of the learner rather than just focusing 

on what instructors believed were the learner’s interests.  Educators sometimes get caught 

up in mastering the techniques of teaching rather than pausing to reflect on understanding 

the process of learning (Merriam & Caffarella, 1999).  Adult learners “learn in multiple 

settings including the home, the workplace, and a variety of community agencies.  The 

objective of this learning is rooted from a variety of goals; personal development, 

increased job knowledge, and community problem solving” (p. 318).  While learning is 

often connected to discovery, it is the learner’s experience that should be the resource of 

highest value in adult education.   

In Knowles’ (1980, 1984) opinion, the best educational experiences were 

cooperative guided interactions between the teacher and learner, with the learning process 
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being supported by as many available resources as possible.  Within apprenticeship 

training, this can be seen when examining how instructors manage the class 

setting.  Often, students are grouped together, and the instructor will use as many possible 

resources as he/she has to make sure the concept being taught is modeled and explained 

in as many ways as possible, so that the idea being shown is understood by the learner.  

Considering the principles of Knowles, it is easy to envision the transitional 

connections to other learning theorists such as Vygotsky.   Knowles stated that adult 

learners 1) are self-directed learners, 2) bring a wealth of experience to the educational 

setting, 3) come ready to learn, 4) are problem-centered in their learning, and 5) are best 

motivated by internal factors (Knowles, 1980).   Comparing Knowles’ theory to 

Vygotsky’s conceptual Zone of Proximal Development, one can see how, with maturity, a 

person’s inclination grows to become a more independent and self-directed learner to 

move through each step (zone), especially when working in a cooperative learning 

environment where experience largely assists knowledge acquisition.    

With adult learning, it is evident that learners will link their new knowledge to 

their wide range of past experiences to enable them to move through the various zones as 

described by Vygotsky.  To guide the student through these zones, educators should 

scaffold or link new ideas to the learner’s prior knowledge.  As Merriam and Caffarella 

(1991) suggested, it is the teacher’s role to manage and control the learning environment 

by setting specific expectations and then monitoring the learner’s progress.  While 

learning is considered to be a hierarchical process, suggesting that one step must be 

mastered before another is attempted, the teacher’s role in guiding this process is 
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paramount, especially when learning involves both acquiring the new and progressing 

from the old (Wittrock, 1977).    

The andragogical model recognizes that adult learners have an innate motivation 

to learn (Merriam, 2006).  This is especially true in apprenticeship where the learner is 

keenly interested in learning so they can move to the next level of apprenticeship training 

and finally to the stage of completion, that being the journeyperson status.  In 

characterizing the average adult apprentice’s learning profile, these learners actively seek 

to expand their trade knowledge.  They do this while balancing the rigorous and time-

consuming aspects of learning with the demanding responsibilities of daily life, which 

sometimes means being away from family.  For these reasons, adults in apprenticeship 

training are motivated and self-directed, goal-oriented, and value what they learn as they 

recognize the impact it has on their time, status, and career goals.  Whether they are 

particularly interested in a topic, learning for the mere sake of expanding upon their 

knowledge, or learning to acquire a specific skill, mature learners rely on new knowledge 

to progress towards a goal.  These factors suggest that there is a difference between 

andragogy and pedagogy.  

Learning Theories in Technical Training 

For this section, it is necessary that I clarify the following reasoning.  Within 

apprenticeship training, the learning specifically occurs in two discrete areas.  There is 

learning that occurs in the classroom—better known as technical training—and there is 

the learning that occurs outside of the classroom on the worksite that is referred to as on-

the-job training.  The topic of technical training will deal with what is taught in the 

classroom or lab, whereas on-the-job training will deal with the theories that describe 
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how learning occurs outside the classroom, when the student or apprentice is learning at 

the worksite under the supervision of a journeyperson.  

The learning theories described earlier can all be found within the area of 

vocational education, as it applies to technical trades training.  As an example, within the 

classroom or shop setting, instructors will utilize the learning theory of behaviourism.  It 

is not uncommon to witness instructors using the stimulus and response technique at the 

lowest level of learning.  B.F. Skinner believed we should consider the cause of the 

action, or engage in operant learning (Hassan, 2011).  An example of operant learning 

being practiced in technical training could be found in a piping trade class, where the 

instructor demonstrates to the class that putting thread sealant onto the pipe threads in 

advance of threading on a connection will seal the threads.  Then, when the constructed 

piece is pressurized, no leaks in the piping connection will occur.  In a different scenario, 

the instructor will not seal the threads and demonstrate that once the pipes are connected 

by threading and put under pressure, they will leak.  This is an example of this type of 

learning theory at the lowest level of instruction.  

Bandura’s Social Cognitive Theory also can be seen in technical training 

(knowledge acquisition related to observing others in the context of social interactions), 

and so can the elements of constructionism theory.  Instructors often use learning aids to 

demonstrate or construct meaning, such that the learner can see the connection to the real 

world application.  An example of this may be where a mechanics instructor uses a cut-

away of an engine to show how the internal pieces move during the power cycle or where 

all the internal oil journals (passages) are located within the engine that make up the 

internal lubrication system.  These are examples of constructionism learning theory used 
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in technical training.  Further is Vygotsky’s thought of scaffolding, where the learner 

builds on the knowledge he/she currently has in order to advance to the next level of 

understanding.  An example is when students have to correctly explain the electrical 

circuitry of a certain machine.  Through this learning process, students begin to layer 

more complex events of electrical systems that have been built from their original 

knowledge of the basic system.  This is an example of Vygotsky’s theory of scaffolding, 

explained pragmatically relative to vocational education.   

Learning Theories: On-the-Job Training 

As explained earlier, apprenticeship training occurs in two very different 

environments.  While technical training occurs at the school, experiential learning occurs 

on the worksite under the supervision of a master journeyperson.  Evidence of learning 

theories being practiced can clearly be seen in apprenticeship training at the 

worksite.  For example, there is evidence of operant conditioning in the following 

practical applications.  If a carpenter is erecting a wall, he/she understands that stop plates 

must be in place prior to tilting up a wall.  If not, the wall will carry right on over and fall 

down.  Similarly, an electrician is knowledgeable of the fact he/she must de-energize a 

circuit before working on it.  Each provides an example of a cause-and-effect 

relationship.  Further, constructionism is very much part of learning that occurs at the 

worksite in apprenticeship learning.  An example can be seen in the context of an 

apprenticeship in a repair shop, where a vehicle is towed in that will not start.  The 

apprentice must construct meaning immediately based on the environment and situation, 

in order to define the problem and repair the vehicle.  This is true for all trades.  As was 

described by Crotty (1998),  “because of the essential relationship that human experience 
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bears to its object, no object can be adequately described in isolation from the conscious 

being experiencing it, nor can any experience be adequately described in isolation from 

its object” (p. 45).  As Crotty has described, there is a direct connection between the 

object and the experience, and this constantly occurs within learning that takes place at 

the worksite.  

Apprenticeship, Dual Credit, and Dual Enrolment 

To better appreciate the complexity of the literature in the area of apprenticeship, 

it is necessary to identify how salient terms have been used.  Dual credit and dual 

enrolment are terms that are quite familiar to those in the North American educational 

system. Most will recognize these terms as part of the endeavor to advance high school 

students to higher learning.  Both terms typically are understood to include those students 

who, while still in high school, are taking courses at the college or university and 

receiving both high school credit and college/university credit.  While most will use these 

terms synonymously, the term dual credit seems to denote more clearly what is occurring, 

as it specifically implies college or university credit earned by secondary school students 

who have yet to graduate from high school (Watt-Malcolm, 2011).  Watt-Malcolm (2011) 

purported “dual credit initiatives are not new—they have existed for at least three 

decades in the United States” (p. 259).  One might question “was there a need to change 

the existing well established educational system to include dual credit 

programs?”  According to Taylor (2007, 2008) and Watt-Malcolm (2011), a number of 

Canadian provinces developed high school apprenticeship programs to address the 

shortage of skilled trade workers and to facilitate young people in transitioning from 

school to work.   This option of dual credit was previously unavailable to young people. 
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The dual credit ACE IT program within British Columbia’s K–12 system 

provided a superior option for students.  As mentioned in chapter one, ACE IT was 

originally brought forward as a mechanism to increase the steadily declining K–12 

graduation rates within the province.  Many students were not interested in the 

academically focused areas of K–12 and were dropping out.  With the option of working 

towards a more vocational educational pathway while in high school, many students 

found this style of schooling appealed to their desires and rekindled their interest in 

studying a topic area that was of interest to them. As a result of this provision, this dual 

credit program aided in increasing both high school and post-secondary retention, as it 

provided an alternative program for students in areas that they found of interest.  

Graduation Rates, Experience, and Benefits of Dual Credit Programs 

Three themes emerged from the literature that focused on dual credit 

programs.  These themes were 1) dual credit programs as necessary to increase 

graduation rates within the school system (retention), 2) programs of choice that provide 

a meaningful educational experience for students, and 3) benefits to workplace and 

industry from dual credit programs. 

High school students in some Canadian provinces can take technical programs at 

regional colleges, while enrolled in high school.  These programs are classified as being 

dual credit, allowing the student to apply credit towards high school graduation as well as 

obtaining a college certificate.  Schuetze (2003) reported that these dual credit “programs 

in Alberta, British Columbia, and Ontario allowed high school students to combine their 

studies with apprenticeship training” (p. 3).  According to the Canadian Council on 

Learning (2009), the Ontario Ministry of Education has a goal to raise the graduation rate 
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to 85% within the province by transforming and modernizing secondary schools to 

provide students with more opportunities.  This includes the addition of trades programs.   

These graduation improvement mechanisms include creating “Specialist High 

Skills Majors and expanded cooperative education, providing students with valuable 

experiential learning opportunities that help prepare them for life after high school” (p. 

3).  The governments of Manitoba and Prince Edward Island have also recognized the 

value of dual credit programs and have put in place programs similar to those found in 

British Columbia, Alberta, and Ontario (Canadian Apprenticeship Forum, 2003).  One of 

the main reasons these types of programs are being implemented across Canada is the 

increased rate of student retention compared to those areas that do not have access to dual 

credit vocational programs.  Governmental bodies have realized that providing choice in 

educational programs within high school is improving graduation rates.  When students 

have choice and see that their educational pathway leads somewhere of interest to them, 

they stay in school and work harder to achieve success (Watt-Malcolm, 2011).  

Increasing Retention 

A number of studies specifically examined how apprenticeship in dual credit 

programs contributes to increasing student retention (Bowlby & McMullen, 2002; Karp 

& Hughes, 2005, 2008; Knighton & Mirza 2002; McCrea & Phillips, 2007; Pennington, 

2004; Taylor, 2007; Watt-Malcolm, 2011).  Each study involved multiple participants 

(generally over 30), who represented diverse stakeholder perspectives.  For example, 

Taylor (2007) and Watt-Malcolm (2011) interviewed both government policy-makers 

and instructors in an apprenticeship dual credit program in focus groups to determine 

their perspectives on the benefits of such programs in the retention of students.  These 
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researchers reported that all participants in their focus group identified the benefits of 

dual credit programs—for example, that it gave purpose to school and allowed students to 

do something they really were interested in.  This finding was also consistent with 

government reports from British Columbia.  Youth Link (2010), a government 

publication, investigated retention in apprenticeship dual credit programs and found that 

ACE IT dual credit programs significantly increased the likelihood of graduation.  

Further, ITA Trade Talks (2014) published a story on a grade 12 student “who hadn’t 

found something that interested him yet in high school curriculum” (p. 1).  This young 

man had no clear career path and was not finding anything within the high school system 

that was meeting his needs.  His chances of staying in high school and graduating were 

slim.  In the case of this student, he discovered the ACE IT program.  “All of a sudden he 

was studying, showing up on time for school and was speaking with pride and confidence 

about what he wanted to do when he finished high school” (p. 1).  When students see the 

value of school, they engage; when they do not, they leave.  Stanley and Plucker (2008) 

answered the question of “why are students dropping out?” of high school (p. 2).  In their 

study, they found the answer to increasing retention and improving graduation rates was 

to improve upon “relationships, relevance, and rigour known as the new three R’s of 

education reform” (p. 2).  Figure 2.3 below provides this illustration. 
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Figure 2.3.  The Three R’s to Improving Student Retention in High School 

 

These researchers found that students must achieve a bond and feel a connection 

to the school community.  They also found that students must see the relationship 

between what they are learning and something bigger other than present time and space.  

Additionally, they found that students needed to be challenged intellectually by rigorous 

course content.  Studies by Balfanz, Herzog, and MacIver (2007) and Balfanz and 

Legters (2006) found that the decision to leave school is not a sudden one for high school 

students.  Rather, dropouts experience a gradual process whereby they fail to form 

meaningful relationships; feel unchanged, and become disengaged in school.  Stanley and 

Plucker (2008) further reported that: 

  

Relationships 

Rigour Relevance 
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 School attendance is a heavy predictor of risk level.  Students with 

poor attendance demonstrate disengagement from the school 

community; these students are likely to fall behind in course work 

and feel overwhelmed by the volume of make-up work necessary 

to remain on track with their peers. (p. 3) 

Youth Newsletter (2013), a British Columbian government publication that 

focused on ACE IT, reported stories of success much the same as these researchers.  An 

ACE IT student stated: “I kinda fell into it [ACE IT].  I was in detention and the teacher 

started talking about the ACE IT program” (p. 3).  This student continued by suggesting 

that his future in school did not look promising, but as a result of finding the ACE IT 

program, he reported that now “I’m going to graduate from high school with a real head 

start on college” (p. 3).  Youth Newsletter (2012) also reported in a parallel fashion.  

Scott Drebit described himself as “a kid who was always getting kicked out of school for 

fighting and pretty close to dropping out” (p. 3).  He registered in the ACE IT dual credit 

program and found his passion and success.   

Once I found out about the Millwright apprenticeship program, I knew I 

had to get my grade 12 in order to be really successful.  You can only go 

so far in life without a high school diploma and I did not want to be 

limited.  Starting the apprenticeship as part of high school kept me on 

track to graduate. (p. 3) 

One benefit that ACE IT provided was the opportunity for high school students to 

participate in work experience directly related to the trade they were studying.  Many 

British Columbian post-secondary providers of technical training include, as part of the 
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ACE IT program, a brief work experience component as part of the course as well as the 

technical aspect of the program.  Typically, the model followed involves the ACE IT 

student attending technical training at the post-secondary for a number of months and 

then going on a work experience practicum for a few weeks near the end of his/her 

program.  This practicum component of the program allows the student to practice his/her 

skills that have been learned in the classroom and laboratory within the school and to 

confirm if this is the correct career pathway.   The practicum also allows potential 

employers to gain a working relationship with the student, which may lead to 

employment following graduating from the program. 

A key report from this body of literature was the capacity for the student to learn 

from the workplace when the workplace learning was structured and was part of the 

curriculum.  This on-the-job learning facilitated the motivation necessary for students to 

stay in school (Bowlby & McMullen, 2002; Karp & Hughes, 2005; Knighton & Mirza, 

2002; McCrea & Phillips, 2007; Pennington, 2004; Taylor, 2007; Watt-Malcolm, 

2011).  When students in ACE IT programs were able to receive technical training and 

engage in work experience and practicums, it was this direct link connecting work and 

education which provided an experiential benefit.  In some cases, ACE IT students were 

also Secondary School Apprentices (SSA).  In the province of British Columbia, the SSA 

student is one who is a registered apprentice in a trade while he/she is still attending high 

school full time.  This means that the student is employed and sponsored by a company 

and registered with the ITA as an apprentice.   

As a registered apprentice, the high school student was completing as much paid 

work in the trade for the company he/she was indentured to as possible, while attending 
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high school.  For many students, this work was accomplished during scheduled time off 

from high school.  Notably, this was during the spring, summer, and Christmas 

breaks.  This not only gave apprenticeship hours towards completion in the trade, but also 

provided a much more meaningful work placement where the student could practice the 

skills learned in the technical training component that was taught through the ACE IT 

program.  McCrea and Phillips (2007) reported in their study of dual credit 

apprenticeship programs that those interviewed from industry, college, community, and 

high schools in northern British Columbia all concluded that it was a “definite advantage 

for students to combine a Secondary School Apprenticeship with their program—

enabling them to earn credits, apprenticeship time, and money all while still in high 

school” (p. 29).  According to these researchers, the financial benefits of dual credit 

programs that offer youth, especially lower-income youth, access to post-secondary 

education is a key advantage of the program.  Saving first-year tuition fees and room and 

board can make the difference for families that could not consider sending their children 

to post-secondary institutions if dual credit programs did not exist.  Morrison (2008) 

reported on the retention improvement for dual credit programs that “students improved 

their odds of graduation by 61% compared to non-accelerated students” (p. 2).  It 

appears, from the literature reviewed, that retention has been significantly increased as a 

result of dual credit programs.  
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Dual Credit as Programs of Choice 

Another key benefit of apprenticeship dual credit programs identified within the 

literature was enhanced learning experiences as a result of providing programs of choice 

to learners.  Taylor (2007) mentioned that young Canadians are looking for more choice 

when it comes to learning options.  She reported that young people in high school felt 

that some form of post-secondary education should be available to everyone while they 

attended high school.  Watt-Malcolm (2011) and Callan and Finney (2003) concurred 

that whether it is university, college, trades programs, or experiential learning, there 

needs to be a greater range of programs available to learners in the educational system.  A 

British Columbia Teachers’ Federation report provided the following in support of the 

ACE IT programs:  

Tyler Dumont, Tyler Waldron, and Sonja Knudsen are students in 

Langley’s ACE IT Piping and Plumbing program.  The lack of educational 

relevance in the mainstream curriculum emerges as a theme when asked 

why they enrolled in the program.  “I never did good [sic] in school.  I was 

failing and I didn’t see that I’d get anything out of high school 

graduation,” says Dumont.  Waldron, a self-proclaimed 50%er, found 

sitting in a desk was not his preferred learning style.  When a teacher gave 

an assignment, he often didn’t understand the work.  “Because of the 

plumbing program I’m actually working toward something.  I went from 

F’s and skipping classes to being on the Honor Roll.”  Like Waldron, 

Sonja Knudsen “couldn’t sit in class and listen.”  She was barely passing 
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and her attendance was terrible.  “I probably wouldn’t have graduated if it 

wasn’t for this program,” Knudsen admits.  (Larsen, 2010, para. 4–7) 

The common theme from students who are enrolled in or have graduated from 

ACE IT programs is that it is worth it.  These students found relevance in learning and 

were excited again about school, and ACE IT became their new beginning in education, 

where previously, the academic pathway as the only choice was failing them.  Taylor 

(2006, 2007) found that all four provincial governments surveyed (British Columbia, 

Alberta, Ontario, and Newfoundland) were interested in creating more career pathways 

for students and enhancing flexibility and mobility in learning systems.  Accordingly, her 

report suggested the need for more attention to links between vocational education in 

high schools, apprenticeship programs, and tertiary education.  There appears little doubt 

that ACE IT, as a dual credit program, certainly has enhanced learning and made learning 

more relevant to students.  A further study commented on the value of the ACE IT 

programs:   

Sonja Knudsen is very pragmatic when she compares herself to 

apprentices in the “regular” BCIT piping and plumbing program.  She 

smiles wryly “there are 35-year-old guys in the program who are at the 

same point in their career that I am, and I am 17 years old.  Who is further 

ahead?”  (Larson, 2010, n.p.) 
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Economic Importance of Vocational Education 

Another central theme within the literature demonstrates that there is an important 

linkage between apprenticeship dual credit programs and employment/careers.  Callan 

and Finney (2003) assert that students require two years of study after high school to gain 

the advanced skills and knowledge needed in many labour markets; thus, it is imperative 

that youth obtain education and/or training beyond high school.  Labour markets are 

broadly defined as a place where workers find paying employment and employers find 

willing and skilled workers.  Labour markets that are supported by skilled trades are 

requiring advanced skills from their entry-level workers so there is productivity in the 

workforce.  What this suggests is employers today are operating in a highly productive 

and competitive market.  Employers need entry-level workers in the skilled trade area to 

begin work and be able to produce work immediately, such that the production is 

managed and moved along towards the assigned completion date.   

In the past, an entry-level apprentice could watch the master tradesperson work 

and assist with some of the tasks, and then slowly, over time, take on the work of the 

master tradesperson.  As Gordon (2008) referenced the contractual agreement of 

apprenticeship in New England in 1676 “and the said master his said apprentice shall 

teach and instruct, or cause to be taught and instructed showing that the apprentice 

entered into the learned work with his master with no prior knowledge” (p. 6).  However, 

in today’s marketplace with high wages, costs, advanced technology in tools, and set 

production schedules, the entry-level worker must come to the workplace with advanced 

skills and knowledge rather than no knowledge at all.  In the labour market of the 21st 

century, entry-level workers must come ready to work, learn, and apprentice, bringing 
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with them skills that were not required of an apprentice in the past.  Thus, school districts 

that have created dual credit programs are preparing students for a smoother transition 

from K–12 to enter either the workforce or further post-secondary studies.  In the case of 

ACE IT, this dual credit program is laddering students directly into the world of trades 

and apprenticeship and providing the employer with an apprentice that has the necessary 

entry-level skills that will allow the employer to benefit from the hire.  Dual credit 

programs in British Columbia certainly can be appreciated, especially by students and 

employers, as an improvement to the K–12 education system.  

Karp and Hughes (2005) reported the many benefits afforded students who are 

enrolled in dual credit programs.  “Dual enrolment programs that enable high schoolers to 

enroll in college courses and earn college credit can positively influence students in 

career and technical education (CTE) programs” (p. 14).  These authors continued by 

saying, “CTE students who participated in dual enrolment courses had better educational 

outcomes than their classmates who did not participate” (p. 14).  Dual credit programs 

better prepared students not only for further college, but also for careers.  Further, these 

authors stated that, in the past, dual credit programs of this nature were once limited only 

to certain students, but as more diversity in program offerings was created, there became 

the opportunity for more students to be included.  In British Columbia, dual credit 

programs also have existed for many years; however, the programs of choice for students 

were mainly at the academic level, which limited the type of student being accepted to 

the program.  Examples of these academic dual credit programs were calculus, English, 

and other academic courses that transferred to first-year credits at the college or 

university.   
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Many school districts set up dual credit partnership arrangements with universities 

and colleges locally and further abroad for their high school students to enroll in.  Some 

school districts even went further and set up International Baccalaureate (IB) programs 

within selected schools.  In the case of technical or trades education in British Columbia, 

there was no such laddering through dual credential programs until 2004, when the ACE 

IT program was launched.  Karp and Hughes (2005) stated, “CTE students can no longer 

be prepared only to enter the workforce immediately after high school: they must also 

have the academic skills” (p. 15).  This notion of academics has also been incorporated 

into the area of trades training.  Entrance to trades training now requires that students be 

proficient at various levels of mathematics, English, and science.  Prerequisites vary by 

trade, but academic skills are now the prerequisite requirement for success in the 

trade.  As trades today are becoming more technological in nature, a trades worker is 

required not only to have the necessary academic skills but also to apply these skills in 

practice.  As an example, Thompson Rivers University requires students enrolling into 

the trades programs at its School of Trades and Technology to first write and pass the 

university entrance exam, which measures levels of proficiency in mathematics, science, 

writing, and English.   

To summarize, the level of knowledge and skills needed to enter the labour 

market has changed.  In order for employers to be economically productive and meet 

production deadlines, their employees must be able to carry out tasks on the jobsite both 

in team settings and individually.  In the past, an entry level apprentice learned by 

watching the master tradesperson and then gradually moved on to perform some of the 

skills and tasks alone; today’s entry-level apprentice is expected to come to the worksite 

70 | P a g e  
 



 

able to practice many of these skills as a starting point of employment.  Therefore, dual 

credit programs such as ACE IT are enabling young students to do just that.  These dual 

credit programs are able to prepare the student not only to graduate from high school, but 

also to have developed the skills needed to be productive as an entry-level worker in the 

trade.  Creating an educational program that includes technical training and on-the-job 

training as part of the composite provides students with the correct combination of skills 

to prepare them for a welcoming start in their chosen career.  

Gill, Dar, and Fluitman (2000) observed “that governments often implement 

policy to counter high unemployment or to train for specific skills required by industry” 

(p. 259).  ACE IT was a solution to this problem because it provided the student with the 

needed skills prior to leaving high school, such that they were then more employable and 

useful to a potential employer, who would thus be more inclined to indenture them into 

the trade.    

Karp and Hughes (2005) reported that “dual enrolment participating CTE students 

made faster progress toward a college credential than non-participating dual enrolment 

students” (p. 16).  These authors also indicated, “in many cases, male and low-income 

CTE students benefited more from dual enrolment participation than their peers because 

the costs are covered by the school district which allowed these students to gain credit for 

a college course that they would otherwise have to cover themselves.  Similar findings 

were also reported by McCrea and Phillips (2007), who stated that “dual credit programs 

greatly benefited those who were from lower-income families.  On some measures, CTE 

students with lower high school grades also benefited to a greater extent than students 

with higher grade point averages” (p. 17).  Karp and Hughes (2008) also suggested that 
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“dual enrolment programs were once limited to students in college-prep tracks.  Today 

these programs are often seen as appropriate for many students, including those who have 

not performed well in traditional academic environments” (p. 14).  Similar results were 

found in Taylor’s (2007) study, where students perceived dual enrolment programs as 

those that lead to a range of positive outcomes, including increasing the academic rigour 

of the high school curriculum while reducing the cost of college, yet preventing high 

school dropout and increasing student aspirations.  

Morrison (2008) indicated “there are many strategic benefits that can be derived 

from a partnership program between a community college and regional high schools to 

offer early college credit to qualified students” (p. 26).  Morrison reported benefits such 

as “academic achievement, graduation, and job placement” (p. 26).  While his paper was 

not specific to technical or trades training, the evidence suggested that dual credit 

programs could certainly provide benefit on many levels.  These findings are evident in 

the British Columbia system where, since the launch of ACE IT, the Ministry of 

Education has witnessed an increase in the number of students graduating from grade 

12.  These findings are in line with Taylor (2007), who argued for supporting dual credit 

programs for youth in high school.  Morrison continued to argue for support of dual 

credit programs by suggesting that these programs helped accelerate the educational 

process.  This meant students were taking courses specific to a credential or courses that 

would prepare them directly for a job.  This accelerated the educational process through 

“dual credit” direct training.  Morrison further suggested:  
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Acceleration is a win-win program.  It’s a vital strategic asset in our 

arsenal to ameliorate the adverse effects of the perfect storms.  It’s the 

most popular educational initiative in my region because it meets the 

needs of students, families, and business, and industry. (p. 3) 

 

Gehring (2001) suggested in his paper that “experts say that [dual credit] 

programs also can make for a more efficient use of students’ final years of high school” 

(p. 17).  He purported “while solid national statistics don’t exist for the high school based 

college classes; the programs have become popular in many states” (p. 17).  Students see 

these programs as preparing them better for a head start towards a career.  Gehring (2001) 

included a report by former U.S. Secretary of Education Richard Riley, who stated that 

high school, particularly the senior year, is under a new round of scrutiny from educators 

and policy-makers, as many are “calling the final year of high school a lost opportunity 

for too many seniors” (p. 17).  Riley’s commission also “found that even the best students 

often spend their final year of high school taking easy courses, cutting class, and 

worrying more about jobs or extracurricular activities than academics” (Gehring, 2001, p. 

17).    

Botstein (1997) even proposed that the final two years of high school be abolished 

so students can have more flexibility in their education and careers.  He argued that it 

makes little sense to segregate high school age students in an environment disconnected 

from the adult world.  Dual credit programs that connect senior high school students and 

transition them to career pathways like apprenticeship programs are in turn doing what 

Botstein may have envisioned.    
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Lynch and Hill (2008) discussed access to college as a widely held goal of policy-

makers, educators, parents, and students.  These authors suggested further development 

of programs that enable students to earn college credits while still in high school, which 

would improve the college experience for more students.  Lynch and Hill (2008) 

indicated that “in Georgia, the number of high school students that dual enrolled in 

technical college courses increased dramatically from 1999 to 2004 and represented an 

important segment in the technical college system” (p. 28).  These programs, while 

allowing students to complete high school, were also connecting them to the work force 

and a career track.  Lynch and Hill (2008) stated “as a group, the dual enrolment students 

were very work oriented.  Ninety percent of students’ [sic] were employed in a Georgia 

business in some capacity either during high school, after high school, or both” (p. 

30).  This finding supported the connection of work experience with technical training 

and the value gained by the two when education connects students to employment 

through an area that they enjoy.  

Bragg, Kim, and Barnett (2006) contended that schools with few minority 

students tend to offer dual credit courses.  What these authors also reported is that urban 

students often have dual credit opportunities that are unavailable to rural students.  In the 

context of dual credit ACE IT programs, rural versus urban becomes a factor.  In rural 

areas where high schools are not in close proximity to the regional college, students could 

find themselves having to move from their home town to complete such a program.    
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Implementations and Conclusions 

While the literature supported the advantages of dual credit programs, there have 

been some concerns identified from stakeholders.  According to findings by Watt-

Malcolm (2011), there were expressed fears around the quality of teaching and content 

delivered during classes where college and high school students were enrolled.  Watt-

Malcolm stated that “in response, a British Columbia government representative 

suggested that this could not be the case as there was no difference in the curriculum 

being taught nor was there any deviation in the program standards, and the fact that all 

students write the same exams at the end of the course” (p. 268).  This government 

representative was commenting on the curriculum and not on the credentials of the 

teacher, the learning environment, or the fact that the peer group at the high school would 

have been quite different than what would be found at the college or technical school.   

While all teachers of ACE IT programs must have Red Seal trades certification, 

breadth and depth of experience in the trade is not a hiring consideration for those that 

teach in the K–12 system.  While in the college system, all instructors of trades programs 

will, in addition to a holding a Red Seal, have a minimum of five years of experience in 

the industry and show that they remain current with their trade.  Watt-Malcolm (2011) 

also reported that “college representatives voiced concern about the possibility of 

secondary schools delivering apprenticeship training” (p. 269).  While their concerns 

could have validity, a cautionary note is necessary as a statement like this could be more 

about who is teaching the curriculum (and at what level) and who is not.  As reported by 

Watt-Malcolm, the division of who teaches what and at what level, high school or post-

secondary, has led to many of the issues that have arisen from the development of dual 
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credit programs.  Watt-Malcolm reported that “post-secondary personnel were also 

apprehensive that the promotion of dual credits might lower standards in their programs” 

(p. 269).  Questions were raised by post-secondary personnel in Ontario about who is the 

dual credit learner and whether this learner is an at risk or disengaged learner.  Watt-

Malcolm (2011) found “dual credit initiatives relied on developing strong partnerships, 

implementing government policies to allow for articulation of credits between secondary 

and post-secondary courses and, in particular, the means to fund these programs; 

however, with partnerships, tensions existed” (p. 271).  Post-secondary personnel in the 

Watt-Malcolm study highlighted concerns about control and standards for dual credit 

programming as well as funding. 

 Watt-Malcolm (2011) continued by reporting that “technology, technical, and 

apprenticeship training delivery agents, typically colleges and technical institutes are 

extremely concerned about who can offer this type of training” (p. 270).  It appeared that, 

at the heart of the argument against dual credit was control of training, and who (which 

institution, K–12 or college) delivered the training.  Watt-Malcolm (2011) further stated 

that “on one hand, some participants believed that standards would not diminish while 

others felt that allowing other organizations to deliver what was considered to be college 

curriculum would undermine the content and value of the course” (p. 271).   

In contrast to this view, Pennington (2004) proposed that high school students 

enrolled in dual credit courses would have the benefit of learning about college 

requirements and related careers, and have opportunities to “adjust their efforts 

accordingly” (p. 21).  Pennington (2004) suggested that “the United States should 

develop several ‘Fast Track to College’ alternatives to the traditional high school in order 
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to ensure that all students complete a recognized post-secondary credential (including 

apprenticeships and industry certification) by the age of 26” (p. 10).  Rather than asking 

what is best for students, the reasons against providing dual credit for students are based 

mainly on fear of who teaches the curriculum, who receives the funding, and who gets 

excluded.   

Summary 

The literature in this chapter was reviewed in two stages.  In stage one, the focus 

of the review was on identifying learning theories applicable to vocational education, 

while stage two included literature that focused on dual credit programs, especially dual 

credit programs that included apprenticeship training.   

The focus of the research on learning theories was around theories that impacted 

vocational education.  As the theories were reviewed, it was evident there were parts of 

each that could be found at the heart of apprenticeship training.  Key concepts were 

especially found in Bandura’s social cognitive theory and in constructivism, where the 

impetus is based on transfer of skills, knowledge from observation, and developing one’s 

own constructs from the environment.  Elements of motivation theory can also be found 

in apprenticeship training, where there is incentive through rise in rank and pay, as a 

result of continuing in apprenticeship training.  Not to be forgotten, Vygotsky’s theories 

on the Zone of Proximal Development and cooperative learning are also important 

aspects of vocational education. 

The literature provided support for the concept that apprenticeship dual credit 

programs are beneficial in many ways.  These include the retention of students, the 

availability of programs of choice for students who are looking for more than just core 
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academic courses, and the creation of solid links to the workforce where certain skill sets 

are required in order to attain employment.  Additionally, students who chose ACE IT 

began training directly in a career path that appealed to them.  Certainly, students 

supported ACE IT and dual credit programs, and found the educational experience 

beneficial and to their liking.  Students praised the system and counted ACE IT as the 

reason they continued in school and onward to graduation. 

The majority of the research gathered for this literature review was based on 

studies using qualitative methods.  Would quantitative research methods including survey 

responses substantiate these findings?  Furthermore, other questions remain that were not 

explored in existing studies.  For example, while dual credit programs are credited with 

the retention of students, to what degree would this credit be afforded if measured against 

a ranking scale?  What contextual variations are there between student and instructor 

perspectives?  Looking further, there is a need to articulate the outcomes of these 

programs beyond self-reporting perspectives, and to determine how and why these 

outcomes occur.  Such data will be important in articulating the need for such programs 

in higher education and persuading policy-makers of their value. 

The literature supports dual credit programs and further shows that there are 

benefits to providing students with access to dual credit programs.  These benefits include 

increased retention, an enhanced learning experience by providing programs of choice, 

and stronger ties to employment and careers.  Educational leaders throughout North 

America are continuously challenged by policy-makers to make education more 

accessible yet cost effective.  Consequentially, educators must be entrepreneurial and 

create programs that work within policy frameworks, while in turn providing a 
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meaningful educational experience that students will enjoy, and from which they will 

benefit.  Certainly, dual credit programs have been able to achieve this status.  The 

literature suggests that, with the broad innovative entrepreneurial approach to the creation 

of dual credit programs, there is risk involved.  Levin (2006) was quick to suggest that 

“one of the strongest barriers presented against educational entrepreneurialism is that 

education is so resistant to change” (p. 3).  While barriers may present themselves in the 

form of arguments that change is not needed, Dai (2011) suggested that “no longer can 

we consider the individual learner as the sole unit of analysis, but must also include the 

resources of the environment in any analysis of knowing” (p. 50).  As Dai was 

suggesting, the picture is bigger than just one consideration.  Choices must be made to 

provide the best educational system possible for students and should not be controlled for 

selfish reasons.  Dual credit programs work well and are embraced and supported by the 

students who are enrolling in the programs. 

Students today who are coming directly out of high school are not prepared to 

immediately enter the workforce without further training.  With dual credit programs, 

such as ACE IT, a student can now leave high school with two distinct skill sets 

(academic and technical) that will allow him/her to directly enter the workforce and be of 

immediate use to the employer.  The goal is for youth to have educational choice and 

learning options that allow them to stay in school, enjoy their learning experience, and 

arrive at a rewarding career. 

The following chapter will describe the methods and methodological design of the 

study. 
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CHAPTER THREE:  METHOD 

Introduction to the Study 

Accelerated Credit Enrolment in Industry Training (ACE IT) was designed 

initially as an educational program that would appeal to students in the K–12 educational 

system.  This program was designed specifically for students who aspired towards a 

career and educational pathway other than one leading directly to academia.  The original 

intent of the program was to increase declining high school graduation rates, as students 

made the decision to leave school prior to completion.  The ACE IT program was 

initiated into the British Columbia K–12 system in 2004 as a dual credit vocational 

program.  In dual credit programs such as ACE IT, students are able to use their program 

credits to meet Ministry of Education requirements for high school graduation, and 

concurrently are granted credit for level-one technical training.  In some instances, 

depending on the trade, students receive partial credit for work-based hours that permits 

them to directly enter the workforce and be of immediate use to an employer.  

This study examined the experiences of students who, between the years of 2004 

and 2007, began in the ACE IT program, and who subsequently moved into the 

apprenticeship system, as described in chapter one.  This study also included students 

who began in the ACE IT program and who did not continue to the final step of 

journeyperson certification.  

While the intent of the ACE IT program designers was to increase high school 

graduation rates, this study also examined whether the program provided other benefits.  

This study assessed the ACE IT program to see what other impacts, if any, the program 

has had on the education system within British Columbia. 
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This chapter provides a description of the study’s paradigmatic orientation and 

methodological design, as well as an explanation of the sampling frame and procedures 

undertaken to complete this study.  A mixed-methods design was used for this study, and 

it included the use of an online questionnaire, plus in-depth face-to-face interviews with 

representatives of five different stakeholder groups.  The questions for the online 

questionnaire focused on seven issues:  

 overview of the ACE IT program 

  influences 

  support 

  professional skills 

  areas of success 

  demographics 

  impact of the program 

 

These seven issues are illustrated in Figure 3.1. 
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Figure 3.1.  Seven Issues Considered on Quantitative Questionnaire 

 

 While the online questionnaire was targeted only towards past students of the 

ACE IT program, the interview questions were open-ended and exploratory in nature.  

The questions utilized in the focus groups addressed the same issues as the student online 

questionnaire, with the exception of one additional issue, which was to discuss future 

recommendations, thus utilizing exploratory question design.  During the process of data 

collection, ethical considerations and appropriate guidelines for research practices shaped 

all interactions with study participants.   
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Paradigmatic Orientation 

 This study was based on the pragmatic paradigm.  Pragmatism is suitable for this 

study, as ontologically pragmatism has a high regard for the reality and influence of the 

inner world of human experience in action.  According to Crotty (1998), “the pragmatist 

world, is a world to be explored and made the most of, not a world to be subjected to 

radical criticism” (p. 74).  Epistemologically, pragmatic knowledge is both constructed 

and based on the reality of the world we experience and in which we live (Onwuegbuzie, 

Johnson, & Collins, 2009).  Therefore, the paradigmatic orientation fits this vocational 

educational research study, particularly because of its recognition of the significance of 

“local and broader sociopolitical realities, resources, and needs” (p. 129).  As British 

Columbia is largely dependent upon resource-based industries, such as mining, forestry, 

oil and gas, and solid wood, the ACE IT program helps provide the large numbers of 

certified journeypersons needed for this workforce.  Currently, the dominant political 

parties provincially and nationally are stating that skills training is a priority within their 

platforms. 

Methodological Approach 

This study used a sequenced, mixed-methods approach.  Johnson, Onwuegbuzie, 

and Turner (2007) offered the following definition of mixed methods: 

Mixed methods research is the type of research in which a researcher or 

team of researchers combines elements of qualitative and quantitative 

research approaches (e.g., use of qualitative and quantitative viewpoints, 
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data collections, analysis, inference techniques) for the purposes of 

breadth and depth of understanding and corroboration.  (p. 123) 

Gay, Mills, and Airasian (2009) further complemented this approach by stating: 

Mixed methods research designs combine quantitative and qualitative 

approaches by including both quantitative and qualitative data in a single 

study.  The purpose of mixed methods research is to build on the synergy 

and strength that exists between quantitative and qualitative research 

methods to understand a phenomenon more fully than is possible using 

either quantitative or qualitative methods alone.  (p. 462) 

Johnson and Onwuegbuzie (2004) argued that the goal of using mixed methods is 

not to replace either qualitative or quantitative methods, but rather “to draw from the 

strengths and minimize the weaknesses of both in single research studies and across 

studies” (p. 15).  According to these authors, “mixed methods research offers great 

promise for practicing researchers who would like to see methodologies describe and 

develop techniques that are closer to what researchers actually use in practice” (p. 15).  

Importantly, the design of this study reflects Onwuegbuzie, Johnson, and Collins’ (2009) 

recognition of the value of assigning equal status to qualitative and quantitative 

methodologies.  Adding to this argument, Leech and Onwuegbuzie (2009) reported that, 

under proper circumstances, mixing methods can result in a much stronger and more 

comprehensive study because the mixed-methods approach has the advantage of 

capitalizing on the strengths of one method while compensating for the weakness of the 

other method. 
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The US National Research Council (2002) conducted an evaluation of educational 

methods used in research and identified three questions appropriate for guiding research: 

what is happening (description), is there a systematic effect (cause), and why or how is it 

happening (process or mechanism)?  These questions influenced my research process and 

guided the development of the instrument.  So did Teddlie and Tashakkori’s (2009) 

statement that “research questions in mixed methods are about what is not known about a 

phenomenon” (p. 281).  Creswell (2009) also suggested that in mixed-methods research, 

“the researcher bases the inquiry on the assumptions that collecting diverse types of data 

best provides an understanding of a research problem” (p. 18). 

This mixed-methods design was particularly well suited for the study, as 

quantitative and qualitative approaches, individually, do not enable a complete 

understanding of the research problem (Creswell, 2009).  Johnson and Onwuegbuzie 

(2004) asserted researchers must ask when and how they should combine qualitative and 

quantitative methods.  Further, they and others (e.g., Creswell, 2013) posited that 

blending methods often offers the best opportunity to answer specific research questions.  

The use of a sequenced mixed-methods strategy for this study followed 

Onwuegbuzie, Johnson, and Collins’ (2009) suggestion that a multiple-stage study allows 

each component of the study to inform the next.  In this study, the information garnered 

from the first phase quantitative data collection (Ministry data analyses) informed the 

second phase (questionnaire design and administration), which, in turn, informed the 

third phase qualitative data collection (interviews). 
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Greene and McClintock (1985) highlighted the value of triangulation that results 

from using mixed methods.  The mixed-methods researcher triangulates data by 

examining information gathered via the use of multiple methods—that is, the exploration 

of the phenomenon under study from a range of perspectives or data forms.  

Triangulation and its definition will be discussed later in this chapter.  Greene, Caracelli, 

& Graham (1989) also noted how quantitative and qualitative analyses facilitate 

convergence and add breadth and depth.  In addition, Morse and Niehaus (2009) argued 

for the interface of quantitative and qualitative research methods to examine phenomena 

so complex that findings could not have been accessed using a single method.  Therefore, 

the intent of this study was to combine both quantitative and qualitative data to broaden 

perspectives and to foster analyses that uncover connections and probe for deep 

information related to ACE IT programs.   

Method 

This study consisted of three stages.  As a tri-phased study, two sets of 

quantitative data were collected, followed by the gathering of a qualitative data set.  

Figure 3.2 illustrates the study design.  Each set of data informed the next phase of the 

study.  That is, stage one analyses of Ministry of Education data informed the stage two 

questionnaire, design, and administration which then guided stage three interviews. 
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Study Design  
 

 

Figure 3.2.  Study Design Showing the Three Stages of the Study 

 

Figure 3.2 demonstrates the three stages of the study.  Stage one consisted of a 

review of two distinct data sets.  During this stage of the study, ministry data and ITA 

data were reviewed.  Stage two data involved the administration of an online 

questionnaire to former ACE IT students, and stage three involved face-to-face 

interviews held with key stakeholders (e.g., career counsellors, parents of ACE IT 

students, government officials, etc.).  Triangulation was achieved using three data 

sources.  The idea of triangulation is to instill more confidence within a study result when 

different methods combine to produce the same result.  Once two or more independent 

measurement processes have confirmed a proposition, the uncertainty of its interpretation 

Triangulation 

Stage One (Quantitative) 
Ministry of Education and ITA 

Analyses of the Data  

Stage Three (Qualitative ) 
Interviews of Key Stakeholders 

Stage Two (Quantitative) 
Questionnaire Design and 

Administration 
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is greatly reduced (Cohen & Manion, 1994; Cohen, Manion, & Morrison, 2007; Crotty, 

1998; Denzin, 2006).  Data were analyzed to identify salient themes, address surprising 

responses, and clarify and validate the data at each of the three stages of the study 

(Creswell, 2003; Ivankova & Stick, 2007).  As explained by Miles and Huberman (1994), 

this sequence of analyses acted as a funnel and allowed for the gathering of more data on 

fewer but progressively more vital aspects in the data set.  

Sampling 

 Decisions related to sample size are important to the researcher who must balance 

limited resources against findings that accurately represent the population of interest.  Too 

small a sample may result in questionable conclusions, while too large a sample causes 

unnecessary waste and subject burden.  The researcher must know when the saturation 

point has been reached, the point at which further data will no longer be of value to the 

study (Bartlett, Kotrik, & Higgins, 2001; Oswuegbuzie, 2004; Onwuegbuzie, Jiao, & 

Bostick, 2004).   

The type of sampling used for this study was purposeful sampling.  According to 

Patton (1990), there are approximately 16 different types of purposeful sampling.  One of 

these 16 is maximum variation sampling.  According to Creswell (2013), maximum 

variation sampling is a popular approach that includes determining in advance key criteria 

that differentiate participants and using the criteria to select participants who represent the 

diversity inherent in complex contexts, such as ACE IT.  Gay et al. (2009) referred to 

maximum variation sampling as being purposive and defined it as “the process of 

selecting a sample that is believed to be representative of a given population.  Also called 

“judgment sampling” because the researcher uses his/her judgment to decide if the 
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individual has the requisite experiences or characteristics that are under examination in the 

research (p. 600).  Patton (1990) noted that maximum variation sampling allows for 

selection of “information rich cases” (p. 169).  This type of sampling provides detailed 

information relevant to the purpose of the research, which is to look at the ACE IT 

program and determine what impact this program has had on British Columbia.   

The data analyzed in stage one were drawn from 327 ACE IT students who 

graduated from the program between the years 2004 and 2007, in the central interior 

region of British Columbia.  This group made up the stage one sample.  The researcher 

made every attempt to contact each student from this region who graduated from high 

school while in an ACE IT program.  Stage two participants included all of the stage one 

ACE IT students who had contact information available.  Stage three interviewees were a 

selection of stakeholders associated with the ACE IT program (e.g., district principals, 

parents associated with ACE IT, government officials, etc.).  This meant that purposeful 

sampling (maximum variation) was used, as these stakeholders were key informants to the 

program because they had particular expertise and insider knowledge of the program, 

which in turn informed this study (Creswell, 2013; Patton, 1990).   

Study Stages 

As indicated earlier in the study design, this study was conducted using a 

sequenced approach.  The three stages of the design are addressed in the following 

paragraphs. 
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Stage One: Analyses of Ministry and ITA Data 
Stage one was conducted in early December 2013.  This involved the review of 

quantitative data compiled by the Ministry of Education and by the Industry Training 

Authority (ITA) in British Columbia to document the numbers of students who 

completed ACE IT programs in the central interior region.  These data provided the 

information needed to distinguish between those who were ACE IT students and those 

who were not, between the years 2004 and 2007.  The Ministry data confirmed the dual 

credit students (ACE IT students while in high school), while the ITA data showed the 

connection of these students from high school to apprenticeship.  As each student within 

the British Columbia provincial school system was assigned a lifetime Personal 

Education Number (PEN) at the time of registration in kindergarten, it was 

straightforward to track the students.   

The ITA has a similar system for tracking those in the apprenticeship system.  At 

the time of registration with the ITA, a newly registered apprentice is assigned a 

registration number known as a Trades Worker Identification number (TWID).  This is a 

lifetime TWID number that is unique to each tradesperson.  Every student in an ACE IT 

program will have both a PEN and a TWID; this allowed the researcher to match the 

ACE IT students with their apprenticeships and be assured the students had participated 

in the dual credit ACE IT program.  The effort made to identify ACE IT students 

reflected the advice of Crotty (1998) who stated, “As researchers, we have to devise for 

ourselves a research process that serves our purposes best, one that helps us more than any 

other to answer our research question” (p. 216).  Ultimately, there were 327 ACE IT 

students identified as potential study participants. 
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Stage Two: Questionnaire Design, Piloting, and Administration 
In stage two, a quantitative data set was garnered through the design and 

administration of an online questionnaire to the 327 ACE IT students identified in stage 

one.  Information gathered as part of the literature review for this study outlined an earlier 

apprenticeship study conducted by Watt-Malcolm.  This work by Watt-Malcolm along 

with this researcher’s experience within the British Columbia K–12 and post-secondary 

education system guided the development of the questionnaire. 

The questionnaire utilized a five-point Likert-scale modeled on the suggestions 

of Bowling (1997), Burns and Grove (1997), Ary, Jacobs, and Sorensen (2012), and 

Likert (1932)—1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = 

strongly agree—and contained 37 items that addressed six topic areas (see Appendix C).  

The questionnaire was designed to determine students’ enjoyment levels while in ACE 

IT programs, to understand their perceptions of the influence of their ACE IT 

experiences, and to offer respondents the chance to suggest improvements to the ACE IT 

program.   

The questionnaire was administered online in January 2014 to the 327 individuals 

identified in stage one using Survey Monkey (2014) and analyzed using the Statistical 

Package for the Social Sciences (SPSS) software.  The use of Survey Monkey facilitated 

contact to ACE IT students anywhere they had Internet access.  Participants were e-

mailed a letter explaining the study and inviting them to complete the questionnaire.  The 

first page of the questionnaire (see Appendix A) stated the purpose of the study and invited 

participants to consent to participate in the study (see Appendix B).  Two weeks after the 
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initial contact, the researcher sent a reminder to all participants and the survey closed 

after being open a total of 28 days. 

Instrument Pilot 
As the instrument was new, it was piloted by administering it to a small sample of 

17 pre-apprenticeship students who were enrolled at a regional trade school.  According to 

Bloomberg and Volpe (2012), “conducting pilot studies and presenting the findings thereof 

certainly serve to strengthen a proposal” (p. 44).  Locke, Spirduso, and Silverman (2000) 

pointed out that “the modest pilot study is the best possible basis for making wise decisions 

in designing research” (p. 74). 

After the pilot questionnaire was completed, the researcher met with the 17 students 

to discuss the instrument.  The entire group felt the questionnaire was “easy to read.”  They 

also stated it was “easy to navigate through,” “logical,” “clear and concise and got to the 

heart of the matter,” and “presented well.”  However, the group suggested that the 

questionnaire should include more demographic information from respondents.  

Specifically, they felt the study should gather information about gender, while others felt 

family status and family background of the ACE IT student would add valuable 

information to the study.  The researcher accepted these recommendations and revised the 

survey instrument accordingly.   

Stage Three: Interviews 
During stage three, the researcher gathered qualitative data through a series of 24 

semi-structured interviews using five different stakeholder groups: district principals (n = 

4), government administrators of ACE IT programs (n = 4), career counsellors (n = 4), 
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deans from trade schools (n = 5), and parents (n = 7).  Figure 3.3 displays this interview 

sample composition. 

 

Figure 3.3.  Stakeholders Interviewed in the Study 

 

These stakeholder groups were directly associated with the ACE IT students who 

were identified through stage one of the study.  The primary criterion that guided the 

selection of interviewees was that each needed to have a direct association with the ACE 

IT program between 2004 and 2007.  The development of questions used for interviewing 

was informed by the findings that came forth during stages one and two.   

The researcher conducted interviews during the month of February 2014.  The 

interview process included reflection upon past events, allowed for follow-up questions, 

and ranged in length from 50 minutes to two hours.  During the interview, the researcher 

District Principals (n=4) 

Government (n=4) 

Career Counsellors (n=4) 

Deans (n=5) 

Parents (n=7) 
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asked the questions in a relaxed manner to encourage participants to speak openly.  Little 

prompting by the researcher was required, as each candidate showed a keen desire to 

participate in the study and tell his/her story.  No candidate appeared to feel uneasy at any 

time during the interview.  The purpose of stage three was to identify and to begin to 

understand variations in the influence of ACE IT programs.  The data in this stage were 

also used to triangulate the quantitative data gathered in stage two of the study.  Twenty-

two interview questions were created by drawing on the findings of stage two of the 

study.  These interview questions (see Appendix D) were open ended, as proposed by 

Creswell (2013).  The questions were categorized within the six key topic areas and 

according to themes that emerged from the literature review.  One additional category—

recommendations to strengthen the ACE IT program—was also included on the 

instrument.  Examples of questions posed to the focus group participants included the 

following:  

1. Are ACE IT programs best taught in the college or in the high school setting?  

Why? 

2. How important are ACE IT programs as an educational program of choice for 

students? 

3. What could be done to improve the quality of ACE IT programs? 

 

The complete list of questions used in the face-to-face interviews is found in Appendix 

D.  Figure 3.4 illustrates examples of questions used in stage three. 
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Figure 3.4.  Examples of Questions Asked of Participants in Stage Three 

 

During the interview process, all responses were captured by audio recording and 

were subsequently transcribed.  The researcher, using an iterative coding process 

employed to identify and compare similarities and differences, reviewed the interview 

transcripts multiple times.  This was done by listening to the audio recording while 

reading the transcripts.  This process helped to ensure the accuracy of interview data.  

The interview data were sorted into related categories in accordance with the 

recommendations for data analyses presented by Crotty (1998), Strauss and Corbin 

(1990), and Bogdan and Biklen (1982).  In this way, overarching themes and possible 

generalizations were identified.  The researcher then used selective coding (Strauss & 

Corbin, 1990) to identify specific participant comments and observations that illustrated 

themes and highlighted differences and contrasts.  Strauss and Corbin (1990) highlight 

Are ACE IT programs best taught in the college or in the high 
school setting?   

How important are ACE IT programs as an educational program of 
choice for students? 

What could be done to improve the quality of ACE IT programs? 
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selective coding as the process of choosing one category to be the core category, and then 

relating all other categories to that category.  The essential idea is to develop a single 

storyline around which everything else is centered.  This concept reflects a belief that 

core concepts always exist within qualitative data.  Axial coding (Creswell, 2009) was 

also used, but only when it was evident that certain themes interfaced or overlapped with 

each other.  Axial coding is where the researcher creates themes by grouping codes 

together to provide for interpretation of data that do not align to any one theme.   

To improve the trustworthiness of the findings, the researcher also consulted with 

a district career principal with direct involvement with ACE IT programs.  The district 

principal reviewed all data, coding, and themes on his own and then with the researcher, 

and found the coding to be accurate.  To further strengthen the trustworthiness of the 

findings, the researcher asked an adjunct professor to also independently review the 

data.  This individual came to the same conclusion as the former reviewer and found the 

themes and coding to be accurate reflections of the interview data.   

The researcher chose not to use a qualitative data processing software package 

such as NVivo for several reasons.  First, the data set was manageable (n = 24), which 

allowed the researcher to conduct thorough analyses within a reasonable timeline.  

Second, the manageable size of the data set meant the researcher could develop deep 

familiarity with the information gathered during the interviews.  

Ethical Considerations 

While it is important for the researcher to carefully consider the circumstances of 

study participants, there were no relationships of any kind between the participants and 

the researcher.  There were no hegemonic relationships, conflicts of interests, or cultural 
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norms or practices that needed to be considered in the recruiting, consent, or interviewing 

process.  There were also no social repercussions as a result of participating or not 

participating in the study.  Privacy and confidentiality were respected by storing data 

anonymously.  There was no physical or psychological harm or incentives provided for 

participation in this study.  Every effort was made to keep the survey and interviews free 

from gender bias through the use of inclusive language. 

The following steps were taken to ensure informed consent.  First, during the 

recruitment presentation, individuals were apprised of the purpose of the study, the data 

collection procedures, researcher expectations, and the parameters of participation.  It 

was made clear to all participants that participation in all stages of the study was 

voluntary and they were free to withdraw from the study at any time.  While this 

expectation was made perfectly clear, no participants withdrew from the study.  The 

participants were informed that if any question made them uneasy or uncomfortable for 

any reason, they were at liberty to pass on that question.  In some cases, there were 

questions in the study that various participants passed on.  Each participant was provided 

with a letter outlining the characteristics of the study, its format, and the terms of 

involvement (Appendix A).  At the beginning of each interview, every participant was 

asked to provide signed consent (Appendix B).  Following the interview, each 

transcription had all identifying information removed to ensure that only the researcher 

knew the identity of the participants.  To ensure privacy, the transcribed documents only 

indicated date and time of interview and were stored electronically according to focus 

group. 
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Criteria of Trustworthiness and Credibility 

 According to Lincoln and Guba (1985), qualitative research is not concerned with 

whether another investigator would discover the same concepts to describe or interpret 

any given data set, but rather whether the findings are worthy of attention.  Lincoln and 

Guba (1986) identified four criteria of trustworthiness related to qualitative research—

credibility, transferability, dependability, and confirmability (Figure 3.5).   

 

 

Figure 3.5.  Lincoln and Guba’s Four Criteria of Trustworthiness 

 
  

Credibility Transferability 

Dependability Confirmability 

Criteria of 
Trustworthiness 
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According to Beck (1993) credibility in a study “measures how vivid and faithful 

the description of the phenomenon is” (p. 264).  Bloomberg and Volpe (2012) also 

described credibility as “whether the participants’ perceptions match up with the 

researcher’s portrayal of them” (p. 112).  Putting it another way, “has the researcher 

accurately represented what the participants think, feel, and do?” (p. 112).  Beck (1993) 

further suggested that study participants and readers who have had the experience should 

be able to recognize the described experience as their own.  According to Reinharz 

(1983), the aim is to develop an adequate interpretation from the results of the data 

gathered that is validated by the participants, confirmed by the readers, and cognitively 

satisfying to the researcher.  The purpose of this interpretation is not to give definitive 

answers but to keep the dialogue alive. 

Transferability refers to the fit or match of the study to other studies (Bloomberg 

& Volpe, 2012).  Tashakkori and Teddlie (2009) referred to transferability as the degree 

to which conclusions about the events and behaviors under investigation may be 

applicable to other settings, individuals, or time periods.  In this study, transferability was 

managed by carefully creating interview questions that could be used in future studies.  

As well, various questions created in this study were derived from a previous study with 

the researcher’s permission.  Therefore, the interview questions for this study were 

structured so that judgments about the degree of fit or similarity could be made by others 

who might want to apply all or part of the findings elsewhere (Lincoln & Guba, 1986).  

According to Bloomberg and Volpe (2012), “dependability, refers to whether one 

can track the processes and procedures used to collect and interpret the data” (p. 113).  

Dependability examines and looks for thorough explanations of how the data were 
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collected and analyzed.  It could be referred to as an audit trail through the data 

processes.  Coding, interviews, and inter-rater reliability all form part of the 

dependability check of the study.  In this study, dependability was enhanced in three 

ways.  First, an audio recorder was used to record all interviews.  Second, inter-rater 

reliability was addressed by having a district principal and an adjunct professor review 

the data, iterative coding practice, and results.  Third, this final research report contains 

an in-depth description of how data were collected and analyzed so that others reviewing 

the material will be able to understand the process and repeat the process should it fit 

their research project. 

Lastly, confirmability deals with the issue of neutrality and objectivity (Lincoln & 

Guba, 1986).  Bloomberg and Volpe (2012) stated that the concept of confirmability 

relates to the notion of objectivity and the “implication is that the findings are the result 

of the research, rather than an outcome of the biases and subjectivity of the researcher” 

(p. 126).  To minimize researcher bias, these four steps as outlined by Bloomberg and 

Volpe (2012) were adhered to in this study.  During the data analyses, the researcher 

referred continually to the original transcripts for the verification of themes.  Participants’ 

verbatim accounts were used to verify the common meaning structures that emerged from 

the data (Colaizzi, 1978).  This practice during the data analysing process helped 

maximize the accuracy of study findings.  

In following these steps, the researcher took appropriate measures to ensure 

trustworthiness and credibility were exercised within all aspects of this study.  
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Evaluation Framework for Validity and Reliability 

As earlier described, quantitative data on ACE IT students were gathered for this 

study by accessing information from Ministry of Education and ITA databases.  In 

quantitative research, the standards that are most frequently used for good and convincing 

research are validity and reliability (Creswell, 2003).  According to Crotty (1998), our 

conclusions need to stand up and be valid because “at best our outcomes will be 

suggestive rather than conclusive” (p. 13).  As the researcher referenced two similar but 

different government data sets, this method of practice established a high level of validity 

and reliability for this study. 

Despite the research study striving for the highest levels of validity and reliability, 

the possibility of bias and error cannot be discounted.  As stated by Harden and Thomas 

(2010), “in research, bias usually refers to any kind of systematic error introduced into 

research procedures—for example, when research is either consciously or unconsciously 

designed in ways that support prior beliefs—whereas error refers to random mistakes”(p. 

751).  Being aware of the possibility of bias from common method variance which can 

occur when the measurement technique introduces systematic variance into the measure 

(Doty & Glick, 1998), the researcher made every attempt to limit the effect by using both 

quantitative and qualitative methods, in accordance with Bogdan and Biklen’s (2006) 

description of protecting against biased research.   

As the researcher was acutely familiar with ACE IT programs, the construct 

validity of the instruments within this study was extremely important.  Construct validity 

is considered most valuable as it determines the extent that the test measures the intended 

purpose (Popham, 2012).  This may include a number of observable measurements that 
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together contribute to the validity of the construct.  The measurements can confirm the 

strength of the validity.  This form of validity relates to whether or not the questionnaire 

items actually measured what the research is seeking to know, and not what the 

researcher is expecting to be reported.  This aspect of validity within the study was 

checked through the piloting of the instruments to ensure that the items and questions 

were clear and that respondents uniformly understood the intent of the items. 

Reliability was defined by Oppenheim (1992) as “the purity and consistency of a 

measure, to repeatability, to probability of obtaining the same results again if the measure 

were to be duplicated” (p. 144).  Gay et al. (2009) further defined reliability as “the 

degree to which a test consistently measures what it is measuring” (p. 139).  It was 

important for the researcher to recognize that although an instrument may be reliable, it 

may not always be valid for the purposes of the research.  With this in mind, the 

researcher very carefully constructed the development of the instruments for this study 

with the assistance of his supervisor.   

Legitimation and Mixed Methods 

Legitimation is a more recent nomenclature that has been introduced by 

researchers working in the field of mixed methods (Greene, 2008; Onwuegbuzie, 2006; 

Onwuegbuzie & Johnson, 2006; Tashakkori & Teddie, 2003, 2006).  Validity in mixed-

methods research has long been viewed as problematic.  While the importance of validity 

has gained acceptance in quantitative research, this has not been the case within 

qualitative work.  The application of mixed methods overlaps or combines two methods 

(quantitative and qualitative), thus combining strengths and weaknesses found in both.  

Onwuegbuzie and Johnson (2006) purported that the use of validity “certainly is not 
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limited to quantitative measurement; rather by validity we mean that a research study, its 

parts, the conclusions drawn, and the applications based on it can be of high or low 

quality” (p. 48).  These mixed-method researchers stated that “assessing the validity of 

findings is particularly complex” (p. 48).  Their suggestion for improvement was 

“validity in mixed methods be termed legitimation in order to use a bilingual 

nomenclature” (p. 48).  These researchers saw this as an attractive solution to remedy this 

problem and the use of an “alternative word that is more acceptable to both quantitative 

and qualitative researchers” (p. 55).  One compelling reason for legitimation to be 

considered as a replacement term for validation in mixed-methods studies is “some 

qualitative researchers (e.g., postmodernists) view the concept of validity (and the word) 

as representing a debunked modernist perspective that champions universal rationality, 

rules, order, logic, and the like” (Ely et al.,1991, as cited by Onwuegbuzie, Johnson, & 

Collins, 2009, p. 55).  

To provide further clarity of how legitimation fits into mixed-methods research, 

Onwuegbuzie et al. (2009) created a typology of nine legitimation types, including 

descriptions that could be used in mixed-methods studies (p. 1256) (Appendix G).  This 

researcher accepted the nine typologies as guidelines and incorporated these into this 

study to create and bring forth the most accurate results possible.  Understanding that the 

purpose of this thesis was to examine a relatively under-examined area, and knowing that 

the results of the study would be subjected to castigation; the researcher strived to apply 

the strictest research processes to the study.  In doing so, careful consideration was given 

to the research and the methodology.  As Onwuegbuzie and Johnson (2006) suggested, 

one of the “exciting results of mixed research is that in a single study practical questions 
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can be addressed, different perspectives can be examined, and if well documented, 

practitioners can obtain some sense of what might be useful in their local situations” (p. 

49).  As the intent of this study was to inform practitioners and influence local provincial 

situations, it seemed fitting to not only apply mixed methods for commensurable reasons, 

but to also rely on the guidance of legitimation in evaluating the strength of the study 

(Onwuegbuzie & Johnson, 2006). 

The researcher carefully considered all nine legitimation types as identified by 

Onwuegbuzie et al (2009).  However, as noted by these researchers, careful consideration 

must be given to the inside-outside legitimation factor, and this was carried out as part of 

this study.  In addition, consideration was given to emic and etic comments, tone, 

expression, and vocabulary that were provided to the researcher. 

Inside-outside legitimation denotes the extent to which one adequately and 

accurately incorporates both insiders’ (i.e. emic) views and the researcher-

observer’s (i.e. etic) views is appropriate such that quality meta-interferences 

can be made, in which “both sets of inferences [i.e. from the qualitative and 

quantitative components] are combined into a coherent whole” (Tashakkori & 

Teddlie, 2003a, p. 686, as cited in Onwuegbuzie & Johnson, 2006). 

Staying true to the advice provided by these researchers, this researcher used 

legitimation in the study as a continuous iterative dynamic process, rather than as a single 

specific step. 
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Reducing Researcher Bias 

 The researcher of the study was a dean for the School of Trades and Technology, 

at Thompson Rivers University.  As the researcher had inside knowledge of the program, 

it was critical that researcher bias within the study be controlled as much as possible and 

every possible step to overcome bias needed to be employed.  It is therefore of 

importance to outline the processes that this researcher followed to reduce bias within the 

study.  First, all data was carefully triangulated to establish the common themes that 

appeared from the data.  This operation was checked and re-checked by the researcher 

where he constantly reviewed the data, the source of the data, and the intended meaning 

of the data.  Second, to increase the reliability of the coding exercise, the researcher 

performed two separate inter-rater reliability checks by using external people who were 

not connected in any way to the study.  These externals reviewed the data, triangulation, 

and coding results.  Third, the researcher kept a “post-it note” on his computer screen that 

read: “their words and not yours.” 

Further, in review of the qualitative data, the researcher imposed the first principle 

of hermeneutics.  That being, to make sure the voice and words of the subjects were not 

taken out of context or time.  This meant, looking at the transcribed data and checking 

that it was truly representing the question being answered against the theme assigned to 

that question.  After all these considerations and process applications were carried out, 

the researcher felt that due diligence had been carefully applied to the study.  By 

following these processes, researcher bias in the study had been reduced as much as 

possible. 
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Study Sample 

 Purposeful sampling as defined by Gay et al. (2009), or maximum variation 

sampling as described by Creswell (2008), was the predominant sampling approach 

utilized in this study.  Creswell described this type of sampling as “a qualitative sampling 

procedure in which the researchers intentionally select individuals and site to learn or 

understand the central phenomenon” (p. 626).  While Creswell described this action to be 

maximum variation sampling, Gay et al. (2009) defined it as purposeful sampling and 

stated that it is “the process of selecting a sample that is believed to be representative of a 

given population” (p. 600).   

 During stage three of this study, the researcher found this type of sampling to be 

valuable to the results of the study.  By choosing participants carefully for the five focus 

groups, in order to represent the perspectives of district principals, government 

administrators of ACE IT programs, career counsellors, deans from trades schools, and 

parents, purposeful sampling was able to provide the intended outcome—that all 

participants had knowledge and experience enabling them to provide quality responses to 

all interview question. 

Triangulation 

 Mixed methods were selected for this study to allow the researcher to confirm 

themes found as a result of analysing two distinct data sets.  Gay, Mills, and Airasian 

(2009) supported the mixed-methods approach stating “both may be utilized in the same 

study, as when the administration of a (quantitative) questionnaire is followed by a small 

number of detailed (qualitative) interviews to obtain deeper explanations for the 

106 | P a g e  
 



 

numerical data” (p. 8).  The process of data collection in this study followed the order of 

operations suggested by Gay et al.  That is, the quantitative operative was conducted first 

followed by the qualitative operative.  Once the online questionnaire was completed 

(stage two) and the interviews were finalized (stage three), the researcher then coded both 

sets of data and looked for common themes between the two data sets.  In doing this, the 

researcher was careful not to discount any outliers or inconsistent messages found in the 

data.  The next procedural step was to triangulate the data sets.  Following the suggested 

method of perspective triangulation as mentioned by Patton (2002), this researcher 

applied this theory of different perspectives or theories for interpretation of the data. 

 Gall, Gall, and Borg (2007) defined triangulation as “the use of multiple data 

collection methods, data sources, analysts, or theories as corroborative evidence for the 

validity of qualitative research findings” (p. 773).  These authors also took the rationale 

for using triangulation a little further with their emphasis on validating the findings 

through multiple data sources or corroborating the accounts from different perspectives.  

This was important in this study when the researcher was considering study data from 

past graduates of ACE IT programs and data from adults closely associated with the 

program.  By making the most of both methods, this researcher considered that 

quantitative research helps establish facts and explanations for consideration in future 

predictions and generalizability, while qualitative research helps develop the 

understanding of concepts such as multiple realities, experiences learned and 

interpretations from the actual participants (Denzin & Lincoln, 2000; Patton, 2002; 

Creswell, 2013).  Creswell (2007) stated that “the purpose of the triangulation design is to 

obtain different but complementary data on the same topic” (p. 62), and Olsen (2004) 
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argued that triangulation is not aimed merely at validation but at deepening and widening 

one’s understanding of the results.  Therefore, triangulation between methods in this 

study was able to provide the researcher with another voice that suggested consistency in 

the results presented by the instruments utilized.   

In this study, triangulation took on the role of cross checking against two sets of 

data.  Patton (2002) described the logic of triangulation as one which recognizes that a 

single method cannot provide a sufficient explanation yet through the application of 

triangulation, a richer explanation can be provided.  The focus of triangulation in this 

study was to test for consistency rather than similar results.  That is to say, were the 

results acquired during the quantitative questionnaire the same as the results gathered 

through the qualitative reviews?  While consistency across results was important, so was 

the consideration of inconsistencies.  Patton (2002) suggested that inconsistencies are 

important to uncover as this information can be considered for further investigation and 

can be essential in the outcome of the research.  Inconsistencies within a study should not 

be looked upon as a sign of poor credibility but rather as an opportunity for the researcher 

to look deeper into the study to evaluate the instrument and results.   

Within this study, triangulation of data between each of the instruments was used 

in the data collection (Denzin & Lincoln, 2000).  The two instruments included an online 

questionnaire (stage two) and semi-structured interviews (stage three).  The information 

acquired from these results allowed the researcher to triangulate not only across the data 

provided for by the instruments, but also to information found from the literature review 

conducted prior to the study.  As a result of careful instrument design and piloting of the 

instruments in advance, triangulation and consistency was found between the type of 
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questions selected for both the questionnaire and the interview.  This included uniform 

and rating type questions (quantitative, stage two), as well as open-ended exploratory 

type questions (qualitative, stage three) in both the questionnaire and interview 

instruments.  The results of these questions were triangulated and compared (Creswell, 

2008, 2013; Denzin & Lincoln, 2000).  For example, under the heading (theme) of 

support, there were six questions asked of the online participants and only three questions 

asked during the interviewing of participants in the five focus groups.  Yet, all results 

converged together well and with consistency.   

Demographics of the Study 

During the piloting of the instrument for stage two, the group recommended that 

demographics should be included in the questionnaire.  This recommendation seemed 

acceptable to the researcher and was perceived to add value to the study.  Because of this 

recommendation, demographic questions were included on the survey instrument.  While 

the researcher did not make this a focus of the study, it became an important aspect of the 

study and certainly could provide important information towards future research in this 

area. 

Student Demographic Information 

Demographic information pertaining to the student sample is provided in Table 

3.1.  As this table illustrates, the two student variables in the study were categorical 

variables that related to student demographics: gender and race.  The table below shows 

males outnumbered females in this study and that 85% of the population of the sample 
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defined themselves as being Caucasian.  Of note was the lower than expected number of 

Aboriginal or First Nations respondents to the study.  

 

Table 3.1.  Student Demographic Information 

 
Variable Frequency (n = 159) Percent 

             Gender   

Male 134 84.27 

Female 25 15.73 

            Race 

Aboriginal or First Nations 4 2.52 

Asian 12 7.54 

Caucasian 134 84.27 

More Than One Race 3 1.88 

Do Not Wish to Answer 4 2.52 

 

Annual Family Income of Students in ACE IT Programs 

Information highlighting total family income of the ACE IT student was collected 

using the online questionnaire.  Table 3.2 shows that roughly 30% of the sample 

population lived in a family unit where the total annual income was less than 30,000 

dollars.  Nearly one-half of the sample population lived in a family unit with a total 

annual income between 30,000 and 80,000 dollars.  Nearly 10 percent lived in a family 

where the total family income was over 100,000 dollars per year.  This information is 
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included to suggest a pattern of where ACE IT students come from based on their socio-

economic family status. 

Table 3.2.  Total Family Income 

 
Income Level Frequency (n = 159) Percent 

   
Less than $10,000 25 15.7 

$10,000 – 30,000 36 22.6 

$30,000 - $50,000 37 23.2 

$50,000 - $80,000 32 20.2 

$80,000 - $100,000 13 8.2 

$100,000 plus 16 10.1 

 

Education Levels of ACE IT Parents 

The educational levels of parents from the sample population (former ACE IT 

students) were also recorded.  This variable represented the highest educational level of 

either parent in the family unit, as reported by ACE IT students through the online 

questionnaire.  Table 3.3 indicates 33% of all respondents in the sample mentioned that 

their parents completed high school, while almost eight percent indicated that their 

parents did not complete.  Another 40% completed a diploma or trade certification, while 

12 percent held a bachelor’s degree.  Combined, over 70% of parents in the family unit of 

the ACE IT student had completed high school/diploma or trades certification, showing a 
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behavioural pattern of completion towards a program of study.  Seven percent held either 

a master’s or a doctoral degree. 

Table 3.3.  Educational Status of Parents 

 
Education Level Frequency (n = 159) Percent 

Did Not Finish High School 12 7.55 

High School or GED 53 33.33 

Diploma or Trades Certificate 63 39.62 

Bachelor Degree 19 11.95 

Master’s Degree 9 5.66 

PhD., MD, Other Doctorate 3 1.89 

 

Marital Status of ACE IT Students’ Families 

One final piece of demographic information gathered was marital status of the 

family unit in which the ACE IT student in the sample population was living while 

enrolled in the program.  These data were collected through the online questionnaire. 

Table 3.4 demonstrates over 41% of the respondents in the sample lived in a family where 

the parental unit members identified themselves as married.  The next highest levels were 

those who listed their family unit as single–never married, at almost 32%.  Between these 

two categories, over 73% of respondents suggested that their family unit was single or 

married at the time they completed their ACE IT program. 
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Table 3.4.  Parent Marital Status 

 
Parent Marital Status Frequency (n = 159) Percent 

Single/Never Married 50 31.45 

Married 66 41.51 

Divorced/Separated 22 13.84 

Widowed 2 1.26 

Common Law 9 5.66 

Do Not Wish to Answer 10 6.29 

 

Demographic Summary 

 From the information that was gathered for this study, it is apparent that 

approximately 85% of ACE IT students were male and 15% were female.  While almost 

85% of the survey respondents were Caucasian, three percent were aboriginal and 12% 

were another race or indicated that they did not wish to answer this question.  The survey 

indicated 70% came from families with an annual income of between 10,000 and 50,000 

dollars, while 32% came from a household where the annual income was between 50,000 

and 80,000 dollars.  Table 3.4 demonstrated that over 40% of the respondents in the 

sample lived in a family where the parental unit members identified themselves as 

married.  Marital status did show a margin of difference within the study, with most ACE 

IT students coming from family units where the parents were married, over those that 

indicated their family unit as single–never married. 
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Interview Participants - Stage Three 

 Five focus groups were established for this stage.  Of 25 closely associated 

candidates who were asked to participate in the study, 24 agreed to be interviewed.  One 

participant declined due to increased work demands.  All participants were senior in their 

role and, during 2004–2007, were working with the ACE IT program as part of their day-

to-day activities.  Thus, their input to the study was critical to the results and had 

significant impact.  All participants interviewed (other than parents) had been working 

with ACE IT students for a minimum of five years.  All individuals agreeing to 

participate in the interviews did so hoping their views and experiences would inform the 

study and further shape ACE IT.  Those who participated indicated that the interview 

experience was non-threatening and some indicated that the questions asked were very 

true to the purpose of the ACE IT program.  The researcher did everything possible 

throughout this process to maintain good rapport between the interviewer and the 

interviewee.  The act of managing to keep the interviewee at ease during the interviewing 

process is crucial to the research gathering method, and an important tenant of the study, 

whereby the focus remains on people’s actual experiences rather than just general beliefs 

and opinions.  At the conclusion of the interview process, the researcher felt satisfied that 

the objective had been reached and all participants had told their story appropriately.   
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Summary 

To date, little data has been collected on whether the ACE IT program in British 

Columbia has made a measurable difference in how students, parents, and other 

stakeholders perceive the value of finishing high school.  Additionally, no data has been 

collected on the impact of ACE IT programs within British Columbia.  The aim of this 

dissertation was to answer these two basic questions: 

1. Does the ACE IT program improve the value of high school in the eyes of 

students/stakeholders who might otherwise have felt discouraged by the limited 

learning choices afforded them at high school before the ACE IT program was 

introduced? 

2. Does the ACE IT program make other impactful contributions within the Province 

of British Columbia that are not currently recognized? 

The carefully designed data gathering and management system that was utilized 

in this study constituted a well-constructed research approach that was faithful to and 

illuminated the area under study (Strauss & Corbin, 1990).  The study was set within a 

pragmatic paradigm—that is, the researcher made use of the best methods to answer the 

research questions in the most effective and efficient manner (Bloomberg & Volpe, 2012; 

Crotty, 1998).  The pragmatic orientation for this research was appropriate and well 

supported by current researchers as covered in the literature review.  The mixed-methods 

approach was considered the best methods choice for researching this educational 

paradigm when looking deeply at ACE IT as an education program of choice for students 

who were still in high school.  Mixed methods provided the advantages of questionnaires 

(quantitative data analysis) and interviews, drawing on the worthiness of qualitative data 
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while enabling a reduction in the biases and disadvantages of each.  The study contained 

three stages of data collection.  Stage one included gathering data from the Ministry of 

Education and the ITA.  Having access to two similar yet different government 

quantitative data sources added a higher level of trust to the study as well as increasing 

the validity and reliability of the study.  Stage two was the administration of the online 

questionnaire, first as a pilot test and then to the actual sample of former ACE IT students 

who were enrolled in the program between the years 2004 and 2007.  The online survey 

gave the study the advantage of reaching a broader audience across a wider geographical 

spectrum.  The final stage of data collection for the study included conducting the face-

to-face individual semi-structured interviews with five different focus groups that added 

more depth and provided for greater richness of information.   

The online questionnaire was administered using Survey Monkey, and the data 

garnered was processed and analyzed using SPSS.  Descriptive statistics were created for 

each item.  Interview data were coded using an iterative coding approach with initial 

codes, and these were further confirmed through an inter-rater reliability check.   

As previously described, little research has been conducted in the field of trades 

education, a subset of vocational education.  This study will make important 

contributions to this field and it will inform future direction for ACE IT programs.    

The following chapter presents the findings resulting from the questionnaires and 

interviews.   
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CHAPTER FOUR:  FINDINGS 

Introduction 

The primary purpose of this chapter is to report my findings (both quantitative 

and qualitative) as well as the overarching themes that emerged from the data I gathered 

through my research.  The source of the quantitative data was an online questionnaire 

administered to students who participated in the ACE IT program between 2004 and 2007, 

while the source of the qualitative data were semi-structured interview questions that 

allowed stakeholders (parents, high school career counsellors, government officials, and 

administrators) to provide open-ended responses to questions.  These questions allowed 

for examination of issues that this research had identified as promising areas for further 

data collection—because of either a lack of data in relation to ACE IT programs or the 

central importance of data in relation to determining the effectiveness and value of the 

ACE IT program.  This chapter is organized around the major themes that came forth as 

the result of the data analysis.  Where possible, the quantitative and qualitative results are 

woven together for clarity and ease of understanding.  Direct quotes used in this chapter 

are configured in italics to make the open-ended data visually distinct from the other text.  

Quotations are used to demonstrate one single voice representing a stakeholder group.  

Finally, a short summary result concludes each thematic topic, and a summary statement 

concludes the chapter. 
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Emergent Themes and Sub-Themes  

The online questionnaire yielded informative data from the perspectives of 

students and provided a collection of information that suggested gestalts and relationships 

between variables.  These interconnections between variables aligned with themes from 

the open-ended data and allowed the researcher to recognize dominant patterns that 

surfaced because of the thematic coding.  As part of the overall analysis of the data, all 

interview results were examined using codes informed by the conceptual framework of 

the study.  Following this, additional codes were added as further emergent themes 

became evident during the early coding stages.  In order to provide inter-rater reliability 

in the process, the researcher allowed two educational professionals access to the study 

data.  Both were external to the study to minimize bias.  These individuals reviewed the 

data, the coding mechanics, and the themes that emerged as a result.  Each agreed 

separately that these themes, as identified by the primary researcher, captured the 

dominant topics and accurately reflected on the data gathered in this stage of the study.  

To make sense of the study participants’ views and perceptions, the researcher further 

read, re-read, reviewed, and reflected upon the coded data.  This involved careful review 

of all interview transcripts, analyzing the coded data, and identifying themes based on 

commonalties and differentiations observed from the transcripts.  Further reflection 

within each of the themes resulted in the identification of sub-themes existing within one 

of the dominant thematic areas. 
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Dominant Emergent Themes 

A detailed and careful analysis of the quantitative and qualitative data was carried 

out resulting in the identification of emergent themes.  The data were tagged and 

imported into an SPSS program, which was utilized to manipulate the data a n d  extract 

it for further analysis by the researcher.  This process resulted in the identification of the 

following dominant emergent themes: 

Table 4.1.  Dominant Emergent Themes 

 

Theme Number Dominant Emergent Theme 

Theme 1 College and Maturity 

Theme 2 Program Satisfaction 

Sub-Themes: 

a) Social 

b) Personal 

c) Economic 

d) Educational 

Theme 3 Graduation Improvement 

Theme 4 Professional Skills Improvement 

Theme 5 Cooperative Learning as a Mode of Instruction 
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Five primary themes emerged from the triangulation of quantitative data and 

qualitative data: 1) college and maturity, 2) program satisfaction, 3) improved graduation 

rates, 4) professional skills improvement, and 5) cooperative learning as a supportive 

learning theory (see Table 4.1). 

Figure 4.1 illustrates the key emergent themes of the study.  These themes 

appeared to capture the majority of the central elements that emerged from these data.  

The comments gathered from the stakeholders were captured by these themes, hence they 

were deemed prevailing themes due to their prevalence.  While every effort was made to 

uncover the most dominant themes, crossover between themes did appear within the 

study.  For example, the reader will frequently see the word “maturity” appear in 

responses provided within other thematic areas outside of the thematic topic “College and 

Maturity.”  This consociation was unavoidable. 
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Figure 4.1.  Key Emergent Themes 

 

College and maturity became evident as a dominant theme in the study, as many 

stakeholders commented on the improved benefits resulting from the ACE IT program, 

primarily because the ACE IT program was taught at the college.  Further, maturity 

seemed to be captured in many of the phrases where college was used, so it became 

apparent to the researcher that it was best to capture both college and maturity broadly 

under the same theme.  Program satisfaction also came forth as being a dominant theme.  

Strong evidence appeared from the results that suggested overall satisfaction with the 

ACE IT program.   

The third theme that emerged was on improvement in high school graduation 

rates.  It was anticipated that this question would be answered within the study and 

therefore this theme was included.  During the design of the study instrument, 

College and 
Maturity 

Graduation 
Improvement 

Professional 
Skills 

Improvement 
Cooperative 

Learning Theory 

Program 
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professional skills were included, and again, there was evidence of this theme in the 

results.  Lastly, evidence suggesting existence of learning theories could be seen within 

the comments made from those who participated in the study, and this theme had direct 

connection to the literature review.  Upon careful consideration, cooperative learning 

appeared to be the most dominant learning theory expressed and was therefore included 

as a theme. 

A further four sub-themes became evident under the parent theme program 

satisfaction.  These sub-themes were 1) social, 2) personal, 3) economic, and 4) 

educational.  Figure 4.2 shows the connection of the sub-themes to the theme of program 

satisfaction.  The ordering of the themes resulted in how the researcher logically saw 

these themes emerge from the study when all findings were analyzed. 

 

Figure 4.2.  Program Satisfaction Sub-Themes 

Program 
Satisfaction 

social 

economic 

personal 

educational 
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The above figure illustrates the relationship that each sub-theme has to the parent 

theme, program satisfaction.  When the researcher analyzed the data and began coding 

the results to establish emerging themes, it became apparent under the theme program 

satisfaction that sub-themes existed.  Examples of comments gathered from the data 

contained words such as “economic benefits” and “feeling good about the program,” as 

well as “advancing educationally” and “social groups.”  The researcher, after further 

reviewing the literature, felt that the results would be better described if sub-themes were 

included, as the results would be clearer to understand. 

College and Maturity 

Adolescence is a transitional stage in development between childhood and adult 

maturity.  Much of the literature surrounding adolescence focuses on the physical 

changes that occur during this stage, such as sexual maturation; yet, the changes in how 

adolescents think as they progress towards maturity can be as dramatic as the more 

obvious physical changes.  ACE IT students were adolescents who were transitioning 

high school–aged students studying in a college environment. 

The theme “college and maturity” proved to be a dominant topic and appeared 

evident in both the quantitative and qualitative data sets.  In exploring this theme, the 

researcher analyzed the extent to which the ACE IT program made a positive 

contribution to the maturation of the enrolled students and enhanced their high school 

experience by furthering the maturation process.  To understand the specific contribution 

of the ACE IT program in assisting student maturation, as distinct from high school in 

general, it was necessary to identify what distinguished the ACE IT program from non-
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college high school programs.  Pre-apprenticeship programs were incipiently designed 

for adult learners, included a prescriptive career-focused program guided by a rigourous 

set of standards, and were assessed using government exams, while taught by specialized 

industry-savvy instructors who were used to teaching adult students.  These were some of 

the key differences that noticeably distinguished ACE IT programs from non-college 

high school programs. 

College-Based Instruction 

While some high school advisors steered students towards ACE IT programs 

because they believed that ACE IT programs were less demanding academically than 

regular college programs, other stakeholders recommended ACE IT programs because 

they believed them to be more or equally challenging academically.  Considering the 

academic rigour of ACE IT programs, the question asked of stakeholders was, “What 

differentiates ACE IT from other K–12 programs?”  This is a sound inquiry, as one might 

argue that ACE IT programs are best taught in the high school as part of regular 

timetabling, while others might counter and suggest that ACE IT programs are best 

taught at the college.  In answer to this question, one respondent (a vice principal) clearly 

identified how he saw differences between regular high school courses and ACE IT 

programs.  He spoke to the college academic dimension that is found within trade 

programs: 

I think that Red Seal college instructors have a high-level of 

competency in their trade and expansive industry experience.  The 

other thing that I feel takes place is the academic piece of it, trades 
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[related shop courses in high school] being often just elective 

classes but in the ACE IT program there is a huge component that 

is academic-based because of the theory behind everything.  

Therefore, what sets it apart is the academic piece. 

It appeared the point this vice principal was making was when trades programs 

are taught at post-secondary, by their very nature, they are quite academic and follow a 

highly prescribed provincial curriculum.  ACE IT programs are not just shop courses that 

teach students how to use tools.  They are post-secondary designed programs that use 

adult-level curriculum and were developed to provide the academic instruction that trades 

professionals, as opposed to what home handypersons, must know.  Trades curricula are 

developed with the assistance of industry leaders who remain at the forefront of 

competitive and technological change in this area.  Other stakeholders supported this 

notion by suggesting that the difference was in the college instructor’s ability to teach the 

program using a well-developed provincial curriculum, and while doing so, remain 

current in his or her trade area.  

One government official commented on how he considered ACE IT programs to 

be different from regular high school courses. 

These are completely differently designed programs period.  High 

school programs in general have always been mostly theory based.  

The only real exception is Technology Education courses, but the 

trades focus was taken out of these programs some 20 years ago.  

Rather than make ACE IT change to fit the current high school 
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system, maybe the current high school system should take a lesson 

from ACE IT, change its theory only approach to teaching 

mathematics and science and other courses, and create a true 

practical based mathematics course where all kids are learning by 

doing.  There is a difference between high school programs and 

trades programs.  Trades programs have always been designed for 

post-secondary instruction.  ACE IT is a mechanism for dual 

credit, so it is best left right where it always has been—at the 

college. 

This stakeholder referenced the differences between the emphases each institution 

places on curriculum design, based on the type of students that come to their institution—

one focuses on the adolescent learner, while the other holds an adult learner focus. 

Prior to ACE IT, trade-entry programs were delivered to the adult learner in the 

post-secondary system and were known as pre-apprenticeship programs.  Standards for 

pre-apprenticeship programs did not change when ACE IT programs were conceived.  

Rather, a new program name (ACE IT) was created and attached to existing pre-

apprenticeship programs that then allowed high school students to enroll in the newly 

named program and ultimately receive dual credit.  One principal stated, “ACE IT 

became the newly packaged college pre-apprenticeship program now available to high 

school kids.” 

Trades programs today are vast, and requirements differ from program to 

program.  Programs such as electrical, instrumentation, and gas fitting require a student to 
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have strong mathematics skills.  One dean noted “Those smart kids coming out of high 

school?  Well they really find that our college approach to trades is very demanding, 

more difficult than they realize.”  Further, another dean stated that: 

It is very daunting for these ACE IT kids when they come to the 

college as in many cases they are now in classes with students who 

in some cases have already completed a university degree or 

diploma, so the level of maturity and learning has been elevated.  

Sitting in a college classroom with adults who in some cases have 

vast life experiences and some formal education raises the 

expectations, and the ACE IT students realize the seriousness of 

college programs. 

Other stakeholders also commented in favour of the training occurring at the 

college.  A counsellor remarked, when the training occurs at this institution, “The 

standards, the expectations, attendance is elevated.”  Parents also noticed the 

connections that college instructors had with industry and the job market, and their in-

depth knowledge of the apprenticeship system.  They provided supportive comments 

such as “College teachers ran their classes and programs like the real world and 

certainly expected much more from the students” to “I liked the constant exposure to 

industry, as their reps dropped in on the school all the time.” 

However, not all those in the study perceived it this way.  Broadly speaking, 

while parents felt the program was best delivered at the college, some indicated that the 

colleges were too far away for their son or daughter to travel to, which created a problem.  
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Others mentioned that, while they felt the college was the best option, this needed to be 

determined on a case-by-case basis, as all regions—regional high schools and colleges—

are different in terms of geography and the programs that they offer.  Some in the study 

mentioned that “Too often, some colleges only run programs that fit within their comfort 

zone and need to look at offering what is of student interest and maybe where the new job 

markets are.” 

Students’ Preference for ACE IT Training 

Student survey results suggested that the students themselves preferred taking 

their ACE IT training at the college.  Table 4.2 displays students’ rating of the following 

item: “I preferred taking ACE IT at the college/university than at the high school.”   
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Table 4.2.  High School or College - Student Preference 

 

 

Of the students surveyed, 32% agreed with this statement, while 28% strongly 

agreed.  When the “agree” and “strongly agree” variables were aggregated to show 

“combined agreement,” 60% indicated their preference for taking ACE IT programs at 

the college over the high school, while the combined “disagree” and “strongly disagree” 

variables indicated 15% (when n = 135).  These results suggested there was a tendency 

for the students to agree that they preferred taking their ACE IT programs at the college 

rather than the high school. 
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Students were also asked to rate the following item: “Technical school personnel 

supported me while I was doing my ACE IT program,” which is a further testament 

suggesting support for where the students preferred to study.   

 

Table 4.3.  Support from Technical School Personnel 

 

 

Of the students surveyed, 56% agreed with this statement, while 25% strongly 

agreed.  When the “agree” and “strongly agree” variables were aggregated to show 

“combined agreement,” 81% indicated they felt college staff supported them while doing 

their ACE IT program.  Only five percent of the students disagreed with this statement 

and none strongly disagreed, which was a positive indication that students felt they were 

supported while attending college.  Overall, these results suggest students generally 
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agreed that technical school personnel supported them while taking the ACE IT program 

at the college. 

While support can mean many things to different people, it is imperative here to 

comment that support from technical school personnel, in the eyes of students, would 

tend to mean “being supported by their instructors,” the people that they have contact 

with every day.  Figure 4.3 shows when “agree” and “strongly agree” are combined, 81% 

of the students agreed to this statement, feeling that the technical school personnel 

supported them in their program of study.  While no students “strongly disagreed,” six 

percent “disagreed.” 

 
 

Figure 4.3.  Technical School Support – Student Perspective 

 

In reference to the above data, one could say that students felt that their college 

instructor supported them.  Underpinning this could be the notion that instructors fostered 
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positive interdependence, and possibly most importantly, created a social constructivist 

learning environment that students appreciated and supported. 

Signs of Maturity 

The core of all ACE IT programs is that students receive adult-level instruction, 

often in an adult setting (college), and those students are expected to further develop their 

cognitive skills to solve complex, authentic problems that are part of the technical 

training of apprenticeship programs in general.  It was suggested by one principal in the 

study that “regular high school programs perhaps mark the end of adolescent education, 

while ACE IT programs may mark the beginning of adult education and the acceptance 

of adult responsibilities.”  Parents participating in the interviews noted that they 

witnessed a change in their children; they began to succeed in learning their academic 

subjects because they realized the need for them, recognized for the first time the 

connection to real-life objectives, and were engaged in their ACE IT program far more 

than they had been in their other high school programs.  As one parent in the study 

commented:  

It was as if my child matured overnight.  When he was in high 

school, I would ask him what he did that day, and the comment 

was always the same.  Nothing!  When he was in the ACE IT 

program, I asked the same question and the answers were always 

there and full of enthusiasm.  What a difference and what a 

difference in maturity. 
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 Some stakeholders in this study suggested that ACE IT programs are best 

reserved for students who were sufficiently mature for college-level instruction.  Others 

suggested that ACE IT would be good for immature students because ACE IT programs 

would remove them from the less mature, adolescent environment found in the high 

school and place them in a college setting where they would be accountable for their 

learning as adults.  As one parent in the study commented: 

When mature college instructors treated my son as an adult, he 

responded that way and grew up, something high school teachers 

could learn from.  I think it was the maturity of the instructors who 

were used to teaching adults, and then teaching younger students in 

the same way helped them [students] mature as well. 

Adolescents are caught between the two very different worlds—of children and 

adults.  The step to adulthood from adolescence is more challenging for some than others.  

This fact was reflected in the survey results of the ACE IT students themselves.  Some 

students indicated that they would prefer to take their ACE IT programming at high 

school, where they could remain with their friends and more easily participate in high 

school social activities.  Other high school students and parents felt it was time to move 

on, that high school was babysitting and too easy, and that it was not preparing students 

to function as adults in the world they were soon about to enter.  More than one parent 

commented, “Some of the high school teachers needed to mature and treat students with 

respect, the same way the instructors at the college treated the students—as mature 

adults, holding them accountable for their actions.”  While comments like this may be 
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perceived as a slight against those who teach in the high school system, it must be 

realized that often high school teachers are engaged in teaching a wide range of school-

aged children.  It may be difficult to adapt to the expectations of each student when 

dealing with learners who are progressing through different stages of maturity.  One 

counsellor expressed that ACE IT definitely helped improve the teenager’s level of 

maturity and personally witnessed many positive student behavioural changes: 

When they go to the college, they mature quickly.  They have to 

step up their game and things are not treated as they were when 

they are in high school so behaviour instantly changes … it takes 

time to understand how things operate, but the behaviour from my 

point of view has been a positive change. 

It seems likely that both of these observations are valid—that is, some students 

are drawn to ACE IT precisely because they are ready to make the step to adult-level 

learning, which will only further the development of their cognitive skills because they 

will be more challenged, whereas other students need to be nudged into the adult world 

and will do better once they move to a more adult-oriented learning environment. 

The relationship between maturity and the college experience is thus complex, 

with different stakeholders having different perspectives on the issues.  These different 

perspectives may all be valid.  However, the findings of this study showed evidence of 

growing up and maturation, when students carried out their learning at college.  As one 

dean stated: 
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This is just anecdotal, but I’ve heard so many different stories told 

at ACE IT graduations about how the student was a bit of a 

troublemaker, didn’t think he was going to amount to very much, 

dropped out of [high] school for a year, came back and the ACE IT 

program is available, got in, and all of a sudden the guy is a model 

student.  I am not saying K–12 is a waste, but I think that is what a 

lot of students think. 

Another dean commented, “I think that by being on the college campus just 

increases their own maturity and their seriousness about what they are gaining.”   

ACE IT programs are sometimes criticized on the basis that students need to 

spend more time in regular high school programs in order to mature properly.  This 

criticism does not recognize that, for some students, ACE IT programs can do a superior 

job of developing maturity.  Because of the direct link ACE IT provides to authentic, 

real-world problems and work-related tasks, students are directly engaged toward a career 

that they are keenly interested in, and this helps them mature more quickly.  Certainly, 

one mark of maturity for a young adult is the recognition that employment is ahead for 

most individuals after they leave home. 

Parents in the study further noted that the ACE IT program also strengthened self-

confidence and contributed to a more mature outlook on life in general.  One parent 

stated, “I think my son gained confidence because he now saw purpose in what he was 

studying.”  A district principal commented, “There seems to be a more confident student 

as a result of ACE IT.  I am not sure why, but it may be that they see the alignment to a 
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career, a career they have a passion for.”  Further, a career counsellor mentioned, “The 

fact that the larger world was portrayed in the college setting may be the reason that 

students maturity grew as a result of the experience.  Whatever it was, the result was a 

changed student.” 

Biases Related to Trade Careers 

A perception noted by some of the stakeholders was that trades programs in North 

America are less respected as career choices than are other occupations and professions 

such as law or medicine.  Because trades work consists mostly of manual labor, it is not 

perceived to be as intellectually demanding.  The perception of many still remains that 

college and university qualifications are a better choice for high school students to 

consider because trades programs are prevalently perceived as second rate.  Within this 

study, the question was asked, “Have trades become more accepted as a career path 

because of ACE IT?”  One district principal replied, “No-no, there is still that stigma out 

there that only the dumber kids do trades.”  Further, another principal agreed with this 

statement and mentioned that only “the dumber kids are pushed towards trades because 

they are at risk and we want to help them graduate.”  Conversely, a career counsellor 

provided a counterpoint: 

I think so.  By providing high school graduation credits to these 

programs has been seen as creating them equal to other high school 

programs, so this is a start in the right direction.  Also, the fact that 

they have been offered now for 10 years, this shows commitment 

on the part of government.   
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One principal commented, “That for every five counsellors that support 

the program, there is still the odd one out there that continues to advise students 

that they are too smart for trades.”  Another principal felt there was too much 

emphasis being placed on “at-risk students,” driving them towards ACE IT when 

the ACE IT program needed to be inclusive to all students, and if this became the 

practice, the perception of trades being considered as an accepted career path 

would improve.  This principal added: 

What I think we are still lacking is attracting my science genius 

kids.  Just because you are smart in physics and mathematics 

doesn’t mean that the only option for you is to go into university 

and we haven’t broken that stereotype at all, and we need those 

kids considering Electrical and Instrumentation Technology and 

Refrigeration because you need strong mathematics and physics 

skills in those trades. 

While those internal to the K–12 system felt some gains had been made to 

improve the acceptability of trade programs, they also felt there was still much work to be 

done to improve the perception of trades as not being seen as a “second rate” educational 

program for students.   

Other stakeholders in the study also had mixed comments regarding the ACE IT 

program.  A government official stated that the program has become more mainstream 

(perceived as a regular K–12 course offering) and that it has certainly gained notable 

status.  A parent mentioned: 
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By allowing these high school kids to go to the college and take 

their trades training while still in high school speaks to the fact that 

these kids are ready, are mature enough, and this in my mind puts 

trades in a higher light. 

A dean articulated that when trade schools merged with a university, and the trade 

school and the university were all on the same property, these perceived differences of 

one program being better than another—trades or academics—tended to lessen.  Further, 

a government official felt that when new programs such as Trade Diploma programs 

were introduced that contained both technical and academic content, this provided a 

move away from the notion that trades were only for those who could not do academic 

work.  This perception may prejudice one’s assessment of the extent to which ACE IT 

could contribute to the development of higher-level cognitive skills associated with 

mature judgment (Luna, 2004).  The ambivalent feelings surrounding trades training in 

general, and the ACE IT program in particular, was clearly revealed by a government 

administrator reflecting upon his own son’s experiences as a high school student some 

years ago.  In response to the question: “Is ACE IT a good educational choice for 

students?”  He responded: 

Absolutely, you are talking to a guy who, my son is 31 and is doing 

very well, despite the bad advice that his dad gave him when he 

was 17.  He is now working in a hands-on environment and loving 

it, making really good wages, probably better than I, but he was 

one of those folks who took courses because I told him to and so 
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his high school experience was less fulfilling for him because it 

wasn’t relevant for him and he had no interest in it so had I 

encouraged him towards ACE IT, and I mean hind-sight is 20/20, 

but a lot of parents do the same and they don’t know what a great 

deal ACE IT is for many kids that cannot handle regular university.  

That is absolutely the perception that we have in our school district 

and in many districts throughout the province, but some of these 

quote “regular” kids can see the value of these alternate programs.  

ACE IT unfortunately, is still considered an alternate program to 

some. 

The sub-text suggested here is that an alternate program was academically less 

rigorous than programs aimed at regular students.  This professional obviously moved 

beyond his initial negative perception of trades programs, but only later in his career.  

However, according to this respondent, although there is growing respect toward trades 

programs among high school teachers and counsellors, not everyone has a favorable 

perception of the value of trades training for academically strong students.  As a high 

school administrator recounted: 

We are still continually fighting that fight.  There are still too many 

people employed in the high school system who do not understand 

trades because they never worked in that field and they are telling 

kids that they are too smart for the trades and encouraging them 
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toward university programs.  They fail to recognize that trades are 

for smart kids too. 

Further, another district principal stated: 

While there is a move afoot to accept trades, there is still a 

reluctance to introduce it as an option for kids who take physics 

and mathematics.  It is still seen by many as an alternative to a 

more purely academic pathway—that being university. 

Such remarks overlook the fact that many skilled trades programs have precisely 

the same mathematics/science admission criteria as do many university programs, and 

reveal how little some high school academic and career advisers understand about trade 

programs.  Thirty years ago, a person entering into trades did not a need a high school 

diploma, but those days are past.  Today, many post-secondary trades training programs 

have exactly the same set of high school prerequisites as university entrance 

requirements, despite the fact that their students are presumed to work more with their 

hands than their minds.  The electrical trade, for example, requires students to have 

completed grade 12 pre-calculus and physics, similar to the university admission 

requirements of science programs.  One parent, who was a pharmacist, could not believe 

how trades programs had changed and how very strong mathematics and science 

backgrounds were needed to succeed:  “My mind had been made up to send my son to 

university, to science, but truly, the instrumentation trade is university caliber.” 
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The misconception that trades programs are less academically rigorous than 

university programs was even reflected in some misguided attempts to develop special 

mathematics and science high school programs for students who were targeting the trades 

as a career choice.  Such programs were usually much less demanding intellectually than 

the mathematics and science programs designed for high school students who intended to 

go to university.  However, it may be the way courses in the high school system were 

categorized and taught by subject area that was problematic.  One government official 

purported:  

ACE IT programs are very rigorous as well, and if you look at one 

of the CNC machines, CNC standing for computerized numeric 

control, you have three different categories or subjects there.  You 

have computers, numeracy and mathematics, and metalwork all in 

one machine, and I think that you could use that to teach your 

learning outcomes from a whole bunch of what we would call 

traditional subjects and academic subjects.   

The point this individual was making was that, in contrast to the purely theoretical 

learning that occurs in the majority of high school classrooms, trades programs such as 

machining simultaneously integrate knowledge of many subjects.  In order to function as 

a machinist, the operator must be able to do mathematics, apply mathematics, be 

proficient with numbers and equations, and calculate without error, all while operating a 

very expensive piece of equipment in a safe manner.  This example suggests a very high 
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level of cognitive ability that can only come from a very analytical, academic, and mature 

individual. 

If indeed today’s trade programs are academically rigorous—demanding many of 

the same high school prerequisites for admission as do university academic programs—

then why is it that trades are still viewed as a second-rate educational choice?  One parent 

felt that those in the educational system who were charged with helping guide students 

were not fully cognizant of the different opportunities available to students or aware that 

there are other pathways leading to great careers:  

How is it that a high school counsellor goes to high school, 

graduates, then goes to university, graduates, becomes a counsellor 

without ever working a day in the real world, and then counsel kids 

into the only thing they know, that being the university system?  

This is only one piece of the whole, and students are not being 

counselled justly. 

It appeared from these data that the perception of trades programs as being lesser 

than academic programs still exists, yet some gains have been achieved in changing this 

negative interpretation through the creation of ACE IT.  Findings presented in this 

research indicated that those in the K–12 system must be credited for efforts that have 

helped initiate this change.  One career counsellor recounted how ACE IT was making a 

difference in the way trades programs were perceived:  “It is a starting point, yet we still 

have a long way to go, but yes, [ACE IT] has made the first step for sure.” 
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In summary, ACE IT programs expose high school students to a challenging, 

adult-oriented learning environment that is academically rigourous.  There was 

compelling evidence extracted from the data that K–12 ACE IT students did mature 

quickly when the program was offered at the college utilizing college instructors.  

Students, themselves, also commented in favor of taking their training in this setting and 

found it educationally rewarding.  All commented favourably that they were well 

supported by college staff.  While there appeared to be a perception that trades programs 

were still viewed as second rate to other academic programs, there were comments from 

some that ACE IT was making a notable difference in helping remove the negative 

stigma that still surrounds vocational education.  However, for those students engaged in 

ACE IT programs, their feelings were of success.  Moreover, the career focus of ACE IT 

programs will likely cause many, if not most, ACE IT students to think seriously about 

what their lives will be like as adults when they are in workplace situations, where the 

personal goals they set can have lifelong consequences.  In conclusion, the data provided 

in this study suggested that ACE IT programs have made a positive contribution to 

student maturation.  
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Program Satisfaction 

Introduction 

Student satisfaction within a program is of key importance, as it is a clear 

indicator that students will complete their program of study.  Students are more likely to 

apply themselves because they are engaged in their studies when they find them relevant 

and exciting.  Program satisfaction was identified as a key theme within this study; yet, it 

was evident through the coding exercise that sub-themes existed under this parent theme: 

1) social, 2) personal, 3) economic, and 4) educational.  Figure 4.4 shows the parent 

theme, program satisfaction, and its sub-themes.  The findings associated with each are 

presented below; beginning first with the parent theme—program satisfaction. 

 

  

Figure 4.4.  Sub-Themes Supporting Program Satisfaction 

  

Program 
Satisfaction 

social 

economic 

personal 

educational 
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ACE IT Program Satisfaction 

One key feature of ACE IT programs is that these programs are situated between 

the programs of high schools and colleges, in the sense that they are post-secondary 

programs largely populated by high school students.  The ACE IT students surveyed were 

asked to rate the following item: “ACE IT has had a positive impact in my life,” which 

implied an indication of how satisfied they were with the program.  Of those who 

responded to this question (n = 135), 51% “agreed,” while 35% “strongly agreed.”  Only 

one person “strongly disagreed,” while three percent “disagreed.”  Eighty-six percent 

“agreed/strongly agreed” with this statement, suggesting that these students were satisfied 

with the program, as it had a positive impact in their lives.  Figure 4.5 shows this 

association. 

 
 

Figure 4.5.  ACE IT Has Had a Positive Impact in My Life 
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10% 

3% 1% 
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While this statement is only a single indicator that expresses how ACE IT 

students rated program satisfaction, they were further asked to rate their satisfaction: “I 

am satisfied with the ACE IT trade that I chose.”  For all respondents (n = 147), 33% 

“agreed,” while 48% “strongly agreed.”  Three percent “strongly disagreed” and five 

percent “disagreed.”  Eighty-one percent “agreed” or “strongly agreed” with this 

statement, suggesting the students were satisfied with the ACE IT program that they 

individually chose.  Figure 4.6 illustrates these findings. 

 
 

Figure 4.6.  Satisfaction with the ACE IT Trade Chosen 

 

While there will obviously be issues with very poorly rated programs, there may 

also be issues with very highly rated programs, if for example, an instructor spends too 

much time doing what the students like at the expense of not giving proper coverage to 

dry but important theory topics.  However, it was expected that, when the objectives of 
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the program are clearly articulated and understood, students would find more satisfaction 

in the program.  Therefore, the next question of measure asked students to rate the 

following statement: “I was clear about the program instructor’s expectations.”  Those 

that responded to this question (n = 150) clearly answered in the affirmative.  Sixty-four 

percent “agreed,” while 32% “strongly agreed.”  When the variables “disagree” and 

“strongly disagree” were combined, this aggregate sum indicated that four percent 

responded negatively to the question. 

 

 
 

Figure 4.7.  Understanding of Program Instructor’s Expectations 

 

The above figure indicates 93% of students surveyed “agreed/strongly agreed” 

that they were clear about their program instructor’s expectations, suggesting that this is 
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another crucial indicator, when considering how satisfied students were with their 

program of study.   

While the quantitative data were particularly relevant for interpreting student 

satisfaction ratings with their programs, those interviewed explained how they perceived 

the program.  Stakeholders broadly commented on how satisfied they were with the 

program.  One dean commented, “It is the partnership between the high school and the 

college that makes this such as a fantastic program.”  Commenting similarly, a principal 

used a sports analogy to describe the partnership that existed in his district between the 

college and the school district.  He stated, “We are like the farm team, we get them [the 

students] ready for you—the big team.”  Another dean remarked that the program is 

highly successful because it does two things: 

It kind of mimics the European model where, if students want to 

take an alternate path to university, [they] can get into the college 

in a trades setting at an earlier age, and two, the dual credit 

program makes it highly successful as a program of study. 

One government official suggested that the real reason students find the program 

highly satisfying is that they get to take a program they really want to be in at the 

university and in an environment where there is a focus on “grown-up” and relevant tasks 

and content. 

Generally, stakeholders commented positively about the program and how 

satisfied they were with ACE IT.  However, suggestions for improvement were also 
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provided from all categories of stakeholders.  Some felt that the program was grossly 

underfunded, or that the program could do better with more “specific-purpose” funding, 

while others, including a district principal, felt that the program could be strengthened by 

having the college instructors improve upon their teaching abilities: 

If you want to know what needs to be improved?  Well this one 

comes back to the teacher.  The teacher is critical and again, 

sometimes a Red Seal person might be a wonderful tradesman, but 

they might not have the capacity to deal with all of the needs that 

these kids spring upon them, so I think the ACE IT program would 

benefit from having not just really strong trades people but strong 

teachers as well.  I don’t think it is good enough just to have the 

skill in the trade, I think you also have to have the skill and the 

pedagogy, and if we could figure out a way to do that, I think 

everyone in the program would be better off. 

This suggestion of having trades instructors also academically qualified was 

identified by career counsellors and parents.  One parent commented: 

I was impressed with the material that was covered in the [ACE IT] 

course, and that it was extremely fast-paced and practical, I was 

quite taken back, honestly, was quite shocked at how poorly the 

instructor’s written skills were, spelling mistakes, etc., and how 

they really did not seem to have any test writing skills.  I felt that 

this “took away” from the quality of the program.  I really did.  

149 | P a g e  
 



 

When I brought this up with the instructor, the answer that I got 

back was I’m a tradesman, not an academic. 

Career counsellors and principals who had been around ACE IT for a longer time 

suggested there was a need to have instructors teaching in the ACE IT program who 

knew the program and the type of students within these programs.  According to these K–

12 administrators, “Too often, it is the new guy with zero teaching experience, who gets 

these programs.”  Their suggestions to make the program better were that the ACE IT 

teacher should not be changing year after year.  As one principal explained: 

If you ask me, one way of making the program better would be to 

keep the same teacher in the program for consistency rather than 

just bringing in trades people fresh off the jobsite with no 

experience with the program or with teaching young adults. 

Suggestions of increased funding for ACE IT programs, a demand for instructors 

to improve upon their teaching qualifications to improve their ability to teach their trade, 

and consistency of instructors were considerations for creating a more satisfactory ACE 

IT program. 

Social Environment of Educational Engagement 

For the purpose of this section, social environment will be defined according to 

Dewey (2012): “a being whose activities are associated with others has a social 

environment” (p. 105).  Dewey indicated that “education is a social process” (p. 106), and 
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that society “must have a type of education which gives individuals a personal interest in 

social relationships without introducing disorder” (p. 108).   

Qualitative data from this study supported the importance of the need for social 

activity to occur within the learning environment, yet further brought to the forefront how 

students in ACE IT programs transition from one social group to a more “adult” social 

world.  One parent commented that the social activity at the college was much better 

aligned with real-world activities such as “getting to meet industry leaders, job prospects, 

making adult connections that would matter.”  Another parent referred to the college as 

housing an “adult social environment that encouraged higher learning for those who 

were ready to advance out of younger groupings.”  Similarly, another parent commented 

positively by suggesting that one important benefit she admired about the program was 

that the “college trades instructor treated them (ACE IT students) like adults and 

expected adult responsibilities from them in return.”  To this parent, the move from a 

younger social environment to a more adult social environment had significant benefit.  

Another parent indicated: “My son’s behaviour changed almost overnight and he began 

to act like a mature adult.”  Comments from parents of ACE IT students suggested the 

benefits of the college social environment and positive changes that occurred because of 

having high school–aged students studying their program at the college. 

However, it was not only the parents of ACE IT students who found improved 

social benefits and satisfaction in college-delivered ACE IT programs.  A career 

counsellor remarked that “A mature social environment was found in the college that was 

absent from the high school, which was better for this type of program.”  Another 
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counsellor suggested that “Socially, these [ACE IT] students mature quickly and learn to 

adapt and fit in to the world beyond high school, a world they have lived in for a very 

long time.”  One principal went even further when describing the social environment of 

the college: 

It really makes sense to have these students [ACE IT] taking these 

programs at the college.  In my view the college that also has 

apprentices, training in the same school as the ACE IT students, 

sets the tone for learning.  This might not be the same in colleges 

where only Foundation [pre-apprenticeship] programs are offered 

but this makes the difference in my mind.  Again, I will say when 

ACE IT students have the opportunity to mix with apprentices, in 

the same building, they can better see and understand their future 

or where they will be in the next few years, and this helps them 

settle in. 

These remarks regarding the social environment addressed the social adjustment 

that transitioning students go through when they leave high school and move forward into 

the social environments that are found in adulthood. 

Looking further into the social context of ACE IT, some parents in the study 

additionally commented positively on the value of the college social culture as being, 

“just what was needed to transition the student from the high school to the workplace.” 
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While some commented positively around the changing social structure of these 

adolescents, others voiced concerns.  Sub-themes from the qualitative data suggested that 

some parents and school personnel expressed concerns that ACE IT programs, when 

offered at the college rather than the high school setting, would remove students from 

enriching high school social activities with their peers.  One school administrator felt 

“the high school setting offered more social engagement activities than did the colleges, 

and that the students participating in ACE IT programs would miss out at the expense of 

having the program delivered outside the high school.”  A parent expressed concern that 

“It was hard for her daughter to leave her friends behind at the high school and move to 

the college because they had been together since elementary years and even picked 

classes that they all could be in together.”  A principal conveyed the great loss the school 

faced when grade 12 students in their final semester left for the college.  This principal 

commented that the loss of senior students completely changed the social dynamics of the 

school: 

I know ACE IT is a good program, a good choice for kids, a 

rewarding journey, something that I support, but some of these kids 

have been with us since the beginning of grade eight and are a key 

fixture within the halls of our schools.  Now they are in grade 12 

and leave at the end of the first semester.  Some of these kids are 

leaders on our sports teams, leaders in our school, or environmental 

committees, you know what I mean are gone.  They are good role 

models and examples to our younger grades and they vanish.  Sure, 

the athletes come back at night and practice and play games, but 
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their social presence during the day and their loss of engagement 

has been taken away from the younger kids to learn from. 

While these comments from stakeholders were valid, there was little evidence that 

these described social arrangements, such as sports teams, clubs, dance, and music, 

supported academic learning.  In the majority of high schools across British Columbia, 

these types of social activities are no longer part of block timetabling; rather, they are 

offered outside the timetable and outside of regular school hours.  When this researcher 

analyzed Ministry data during phase one of this study, these data suggested that as 

important as these social activities and relationships may be to some, the actual 

participation rate in extracurricular social building activities is not as high as some would 

think.  Table 4.4 portrays how many students within the British Columbia school system 

participated in extracurricular activities.  These data reported on the frequency scale of 

those students who participated “many times” or “all the time.” 

 

Table 4.4.  Social Participation in BC High Schools 

School Year Number of Students Surveyed Percentage of Grade 12 
Students Participating 

2009–2010 10484 40% 

2010–2011 11284 42% 

2011–2012 3937 40% 

2012–2013 10359 41% 

2013–2014 9725 41% 
Source: British Columbia Ministry of Education (2014) 

(Note: 2011–2012 numbers reported are lower than normal due to teacher job-action during this year.) 
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In review of the data presented in Table 4.4, the percentage of students in grade 

12 who participated in extracurricular social events was not very high.  The information 

that ACE IT students themselves provided suggests that they were ready to leave high 

school and move to the next level.  The students “agreed/strongly agreed” with the 

statements “My parent/guardian/relative was supportive of my studies in the program” (n 

= 143) (92%), and “My peer group/friends/siblings were supportive of my studies” (n = 

144) (88%).  These data suggest that students were satisfied with their choice to leave 

high school and take their program at the college, a move supported by family and 

friends.  These students appeared to be more mature, or were able to see the broader view 

and move away from social groups that formed within the high school system.  Those in 

ACE IT programs seemed able to adjust and moved forward to form new social groups at 

the college.  A parent commented about this social transition: 

I was a little concerned about my son leaving the high school and 

going to the trade school at the college, just being 17 years old—

just leaving all his friends and teachers behind, a world he knew.  

After the first day, I asked him if he knew anyone.  He said there 

were other ACE IT kids from other high schools.  By the end of the 

week, he reported that they had made friends with each other and 

even with some of the young adults in the class.  I noticed he was 

talking about more adult things such as cars, trucks, money, and 

how things worked, so I felt the move from high school to college 

was easier than I expected. 
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Considering how students perceived the transition and social adjustment, they 

were asked to rate the following: “I preferred taking ACE IT at the college/university 

than at the high school.”  How students responded to this social transition is captured in 

Figure 4.8. 

 
  

Figure 4.8.  Preference of Study Environment 

 

Fifty-nine percent of the students either “agreed” (32%) or “strongly agreed” 

(27%) that the college/university was the preferred location to take their ACE IT 

program.  While very few objected to this statement, 25% of the students were 

undecided.   

These results demonstrated that social presence not only affects program 

outcomes, but also the student.  While ACE IT students appeared to adjust normally in 
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the transition from K–12 to college/university, some in the study commented on what 

could provide for a better experience.  Counsellors suggested improvements, such as 

“Trade schools need to make sure they have a point-person in the school that the ACE IT 

students can go to, and someone who understands the young ACE IT student.”  Others 

suggested that “Activities for ACE IT students who are attending the college need to be 

arranged on an ongoing basis, not just at the start of the program on the first day of 

class.”  Yet another suggested “The kids in ACE IT programs should be provided the 

same social experiences as those in post-secondary academic programs, and this means 

being treated like a student in higher education.”  One government official felt 

that“More must be done to make sure that those at all colleges understand ACE IT 

students as being different from the adult student and to make them feel welcome every 

day.” 

In summary, some felt that the loss of the ACE IT students from the K–12 system 

left a void in the high school social structure, and others felt that the transition from K–12 

to post-secondary was a sign of the ACE IT students being more mature and ready for the 

transition to the adult world.  The students, themselves, reported in the affirmative that 

they preferred (59%) to study at the college.  However, as some mentioned, 

improvements could be made if college personnel better understood the ACE IT student, 

and this could lead to an enhanced experience for students. 
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Personal Satisfaction 

Personal satisfaction tends to mean that the individual experienced a sense of 

fulfillment of a need or want, and the individual was satisfied because of the experience.  

For students, preparing for a promising career of their choice yields personal satisfaction.  

Students in the survey described their personal satisfaction with their ACE IT program in 

relation to how it aligned with their career aspirations.  One career counsellor in the study 

suggested that because the program provided personal benefits, personal satisfaction was 

attained: “The dual credit program is such a personal benefit to the student.  They can 

get so much further ahead at a younger age.”  A district principal revealed the following 

personal benefits:  

Three personal benefits come to mind.  The first is choice.  The 

student gets to pick something of interest and then be able to 

graduate.  The second is [to] graduate.  Many students would not 

graduate if not for ACE IT.  The third is the program connects 

them to a great career and great job—something the ACE IT 

program is able to assist them towards.  The students benefit 

because they get hands-on skills, so now they are able to put it all 

together: the head and the hands and the educational connection is 

complete.   

A parent reported that the personal satisfaction with the program came when she 

saw that her son could do more than just do well on high school courses that were in her 

words “read and recite” courses.  This parent reported: 
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Kids are expected to leave school and enter the workforce, and as 

high schools have taken all practical skill-based courses out of the 

schools, or in so many cases there are teachers teaching [shop] 

programs and not doing a good job of it, kids are not coming out of 

high school knowing how to do anything useful.  How are they to 

get employed?  I for one was glad ACE IT changed all that. 

While there are direct personal benefits to the program, behavioural changes that 

influenced educational success were also noted.  Once career counsellor mentioned: 

When you interview a kid and let’s say their high school 

attendance isn’t the best and you bring it up to that student, almost 

right away there is a sudden change in their patterns and 

behaviours because the kids want to take the program and ACE IT 

is that card, that difference maker.   

Further, a principal stated: 

When the ACE IT students come back to the high school to say 

thank you after they have completed their ACE IT, it was pretty 

amazing to see the growth that has occurred in such a short time 

and to see the success that they were experiencing.  

The qualitative data from this study indicated that personal satisfaction resulted 

from student participation in ACE IT studies.  Students themselves were asked to rate the 

statement “ACE IT has had a positive impact in my life.”  The respondents (n = 135) 
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strongly acclaimed that they felt the program had had a positive impact on their lives.  

This would also indicate personal satisfaction with ACE IT.  Figure 4.9 shows how the 

students responded. 

 

  
Figure 4.9.  ACE IT Has Had a Positive Impact in My Life 

 

Eighty-six percent of students “agreed” or “strongly agreed” that “ACE IT had a 

positive impact in my life.”  Ten percent were undecided, three percent “disagreed,” and 

only one percent “strongly disagreed” with the statement. 

In summary, the students themselves appeared to be personally satisfied with the 

program.  Stakeholders also spoke in favor of the program.  Dual credit, ACE IT delivery 

in an adult learning facility, behavioural improvements, and educational success leading 

to a career were the primary reasons for satisfaction. 
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Educational Satisfaction 

Eisner (2002) made the claim that “what most citizens want are good schools.  

Good schools for most parents mean teaching children the basic skills, preparing them for 

the world of work or for college” (p. 54).  Both data sets reviewed in this study suggested 

that stakeholders were satisfied with the educational aspect of the program.  Parents 

expressed agreement that ACE IT had educational value.  One parent purported, “Do you 

know how happy we were as parents having our son coming home telling us how much he 

learned that day?  How much he enjoyed the challenge.  He loved the carpentry program.  

What a difference from high school.”  Another parent stated a key educational benefit of 

ACE IT: “This was finally, after 11 years of school, something that my daughter saw the 

sense in.  She could associate the schooling, the mathematics to the application, 

something that the mathematics and physics teachers could not do.”  A dean mentioned: 

I was observing a class where Fall Protection, a specialization 

certificate program, was being taught.  It was almost emotional for 

me to see the excitement on the student’s face when the instructor 

asked the question, “If you fall from a building how far would you 

drop in two seconds?”  And the [ACE IT] student blurts out “9.8 

meters per second, per second” without even thinking—then 

realized it was like a light had come on.  He had done formulas and 

worksheets in high school physics but only now did it make sense 

and became realized.  The kid could not stop smiling.  Truly, it was 

like an epiphany and a moment I will never forget. 
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It is likely that many ACE IT students were attracted to an ACE IT program 

because they were dissatisfied with the regular high school offerings or at least were 

seeking something else from their education that current school programs were not 

providing.  One government official purported:  

I am absolutely convinced that there are more and more kids that 

should have this opportunity. As I said at the onset, there’s 

relevancy, there is usefulness, there is seamless post-secondary 

education and I think that is how we should measure success.  

Another government official discussed the educational benefits of the program: 

As I learn more and more and as I travel around the province, I nod 

my head, smile, and say, “Yeah, that is a really great model, and I 

think that would be great for the whole province.  The benefits to 

the students are diverse and far more reaching in ways that we 

probably have not even considered. 

One school principal in the study commented on how he felt the ACE IT program 

contributed to the educational system overall: “I think that it helps improve the 

educational system overall and the collaboration between the high school and the post-

secondary institutions.”  Another administrator stated, “Parents continually comment to 

us how satisfied they are with ACE IT as a high school option for kids that can be used as 

part of their graduation credits.” 
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High school career counsellors had a similar perception to administrators: “ACE 

IT provides us with a great educational addition to the system, something that did not 

exist before.”  Another counsellor stated “It has really helped the education system 

overall to be able to offer more programs that are attractive and rewarding to students 

and to be able to give students the choices that they are seeking.” 

Comments in support of educational satisfaction came from all stakeholders.  

However, a few had suggestions that they felt needed to be noted.  One government 

official felt that while the program as it exists was good, he felt that those students who 

may not find the program educationally rewarding were not well enough prepared in 

advance of enrolling in the program: 

We may need more support for the preparation for [student] entry, 

but we are already doing that ad-hoc anyway.  Maybe a 

standardized pre-entry test for every kid going into ACE IT as 

Alberta offers might work.  I know some trade schools use their 

own pre-entry test, and TRU uses a US university entrance exam.  

But I think for a kid, say, who is going into Cook training, or 

Piping, or whatever trade, well there should be a package called: 

“What you need to know about your trade” and then a pre-entry 

standardized test given to them that would test their reading, 

grammar, mathematics, and science skills for that specific trade.  I 

think this would lead to greater success and satisfaction in the trade 

for the student—they would know the expectations for them. 
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A career counsellor said: 

I think we are trying to fit two systems together, so if there was a 

more seamless way to execute this, like we have marks to go to the 

ITA, and then the University, and then the School District; is there 

not just one student?  Can we find a way to decrease the paperwork 

and make the whole process simpler and more efficient?  

A district principal also felt that, while the program was excellent and that no system is 

perfect, this program could become better: 

Number one, ensuring that we have the right students in the 

program to start with and maybe looking at the application process, 

etc., for bringing them in, and that goes to working in partnership 

with the school district and the post-secondary on ensuring we get 

the right kids involved.  So that would make a better experience.  

Number two would probably be, and I’m not sure if anybody will 

understand this one or maybe even like it, but it has been a mantra 

of mine, specifically in the public school system.  That classes rise 

and fall depending on who is a the front [of the class] so, ensuring 

that the proper instructors are in place and not just one that is 

technically gifted but one that can also work, coach, and mentor 

youth … so we need to look at that as a possible improvement. 

In summary, the key attributes suggesting ACE IT contributes to educational 

satisfaction included students having program choice, dual credit programs, applied 
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learning, and the relevancy of the program.  The data collected in this study suggested 

that ACE IT, as a program of choice, is certainly meeting educational needs and revealing 

high educational satisfaction, as endorsed by the data presented in this study.  With few 

exceptions, these data provided firm evidence that educational satisfaction was an 

outcome of the ACE IT program.  This indicates the educational system has improved 

because of the inclusion of ACE IT programs that provide a different program choice to 

students. 

Economic Aspects of ACE IT Programs 

Investment in human resources through education, training, and other forms of 

learning is essential to achieving a smart, sustainable, and vibrant economy.  The sub-

theme Economic Aspects of ACE IT Programs was distinctly evident in the findings of 

this study.  As a sub-theme, two main dimensions were identified—financial benefits to 

students and their families, and economic benefits to the Province of British Columbia. 

Financial Benefits to Students and Their Families 

In general, all parents referred to the pecuniary benefits afforded their families 

because of having ACE IT programs available to them. 

Having the program [tuition] paid for by the school district was a 

great help to our family.  I do not think that we could have 

managed financially otherwise.  It was just the greatest benefit to 

our family to have our son going to school, studying in a career 

area that would lead directly to a well-paying job.  We knew this 
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would set him up well in life, and ACE IT gave him the start that 

he needed. 

Another parent commented: “Does this not make sense?  The student’s tuition is paid for 

by the school district and then they begin their apprenticeship, make good money, pay 

taxes, which creates a return investment to the economics of the provincial system.” 

Examined from the perspective of parents and students, ACE IT is providing 

young people the opportunity to get a head start on a satisfying career while saving them 

money in tuition costs, as tuition for these programs is covered by the school district.  It 

is not surprising that parents and students expressed a high degree of satisfaction with the 

programs, as there was an extreme financial benefit to both parents and students. 

Career counsellors interviewed reported similar sentiments related to the 

economic benefits associated with ACE IT.  One counsellor who had worked in the 

school system for three decades stated, “ACE IT provides such a great advantage to the 

students to be able to focus 100% on a post-secondary program and not have to worry 

about working a job or paying for the course.”  Another counsellor who had been 

involved with ACE IT programs since their inception recounted, “Some kids would find it 

difficult, if not utterly impossible, to gather the money to pay for such a program if they 

were past graduation.  Thus, ACE IT is like winning the lottery for them.”   
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One principal commented: 

Where can you get post-secondary courses that are paid for?  If the 

young student dropped out of school [K–12] and came back to take 

a trades course later, then they would be paying thousands of 

dollars to enroll, so we try to show the high school kids the 

financial benefit to them of taking an ACE IT program as part of 

their high school experience. 

One dean mentioned: 

The economic value I see is the ACE IT kids coming back to the 

college to complete their apprenticeship training a year or two 

later.  Many of them are twenty or in their early twenties and have 

already purchased a house or a condominium and are well on their 

way to financial stability.  They look at their friends in university 

and see the debt they are carrying without promise of a job and 

realize, I made a very wise choice at a young age.  And, beyond 

that, they are happy. 

 Stakeholders reported on the positive contribution ACE IT was affording students 

and families as tuition was covered.  These findings suggested that financial benefits 

occurred at multiple levels—individual, family, organizational, and societal—and while 

financial matters were intertwined and complex, they were seen as essential to program 

success and satisfaction.  
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Economic Benefits to the Province 

The synthesis of these findings gave a clear indication that ACE IT is a vehicle 

linking provincial economic growth to education or human capital.  Comments garnered 

from government officials paralleled those of parents, counsellors, and students, yet 

government officials envisioned a further dimension: provincial economic benefits.  One 

such official suggested that ACE IT provided an additional economic benefit to the 

province: 

I think this is a wise investment in the skilled workforce for the 

future of British Columbia.  The investment in this program is well 

worth it, and should be expanded further.  An investment in 

education that directly provides the province with a skilled 

workforce is a wise investment through and through.   

A thought from another government official was parallel in nature: 

So often we are challenged by comments that our education system 

costs too much, and in British Columbia, the further absence of 

many vocational subjects such as Technology Education and the 

closing down of vocational subject training in high schools only 

begins to strain the system in the years ahead.  When we do not 

have enough skilled workers to construct projects, build 

infrastructures, and maintain our high-quality standard of life, it 

affects us economically as a country.  It is apparent when the 

investment in ACE IT is positively impacting our economy both by 
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improving the education of the young individual while providing 

the skilled labor for necessary projects in British Columbia that 

directly impact the economy. 

One dean voiced the importance of ACE IT regional training having positive long-term 

economic effects and the favorable consequences that this program can provide: 

I am a dean in the north, a part of this province most do not see nor 

understand.  I see ACE IT programs in the north as being the 

answer to creating a generation of skilled workers who already 

know what the lifestyle in the north is all about, and it is not for 

everyone.  If northern economic projects are to be built and 

maintained, then I see the continuation of ACE IT as being part of 

that solution. 

 In summary, the expression of economic impact and success of ACE IT programs 

both to students and to society came through comments from all interviewed 

stakeholders.  No stakeholders reported on having any negative perspectives regarding 

the economic benefits of the program. 

Improvement in Graduation Rates 

Gathering primary data about the actual impact of ACE IT on graduation rates 

was outside of the scope of my thesis; however, this topic became apparent in the data 

analysis stage and was quickly recognized as a theme that was supported throughout the 

study data.  While ACE IT students were not directly asked whether they felt that taking 
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an ACE IT program made it more likely that they would obtain a high school diploma, 

comments captured in the qualitative data set illuminated this topic.  Hence, this was an 

incidental finding. 

Within the quantitative instrument, a single question was asked that related to 

graduation rates.  Students were asked to respond to the statement “ACE IT assisted me 

to successfully achieve graduation from high school.”  Figure 4.10 presents the 

descriptive statistics for this question and demonstrates that 65% of ACE IT students 

responded in the affirmative to the statement. 

 
 

Figure 4.10.  Relationship between High School Graduations and ACE IT 
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These data suggest that ACE IT indeed did assist in helping the students graduate, 

yet there were no significant trends in these data.  Sixty-five percent “agreed/strongly 

agreed” that ACE IT facilitated their graduation from high school, while 15% 

“disagreed/strongly disagreed.”  Sixteen percent of these respondents were “undecided” 

(n = 138). 

While quantitative data suggested ACE IT was a contributing factor to increased 

graduation rates and played a role by providing optional programs of interest to students 

that helped keep them in school, the commentaries from the various stakeholders in the 

study were highly supportive of ACE IT as a contributing factor towards increasing high 

school graduation success rates. 

The stakeholders (parents, deans, high school career counsellors, principals, and 

government officials) responded with a wide spectrum of comments.  Parents, as well as 

counsellors and principals, spoke with confidence about the attributes of ACE IT and the 

supporting role it had in helping improve graduation rates, while government officials 

and deans did not have the insight to be able to strongly comment.  

Parents, Counsellors, and Principals 

Parents had the most to contribute towards this question and seemed to have a 

greater insight as to what impacts ACE IT really had on keeping their children in school 

and facilitating their graduation.  Their comments could be categorically collected into 

two main groups—general support and definite support for the program. 
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 Parents generally commented in support of the idea that ACE IT was a 

contributing factor towards increasing high school graduation rates, suggesting that the 

program motivated students and had value by virtue of being a single program of focus.  

Some reported, for those students with little interest in boring subjects, ACE IT was what 

was needed.  One parent commented:  

Yes, my son wanted to leave high school.  ACE IT allowed him to 

graduate, and there is no doubt about that.  He wanted to be treated 

like an adult.  He was so done with the behaviour of some high 

school teachers and how they treated him like a child.  He was 

looking to leave high school until ACE IT changed that.  So did 

ACE IT play a part in helping him graduate?  I think you have your 

answer. 

Parents who were definite in their answers commented:  “Most definitely.  My 

daughter was all for quitting until she got into the trades program.”  Another parent was 

very convinced and responded:  “No question.  My son was doing all the academic 

courses and was so bored even though he was a straight A student.  He was just plain 

bored with just book work all the time without purpose.”  Still other parents stated: 

“Absolutely.  Being enrolled in a trade makes them understand the sense and value of 

education and keeps them enrolled.”  Another parent liked the structure of the program 

and the outcome and provided an evocative comment:  “For sure ACE IT helped 

[towards graduation], but are there no other applied practical dual credit programs as 
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well?  While I support ACE IT, can there not be other such programs outside of trades 

for these kids?”  

It was apparent to parents that, when students perceived relevance and connection 

in what they were studying and possibly the practicality of the subject, they were more 

motivated and stayed in school.  However, while some parents appreciated ACE IT, they 

were not necessarily convinced it was ACE IT that attributed to the graduation of their 

child.  One parent commented:  “I know my son graduated, but was it because of ACE 

IT?  Maybe, maybe not.  I only know he was happy with the electrical program that he 

took.”  It was apparent that this parent saw the value in the program, but possibly, like the 

16% of students in the survey who were undecided, was not sure if the program could be 

given credit towards keeping students in school.   

Career counsellors mentioned that most students have had jobs and know how to 

work by the time they approach grade 12.  According to one counsellor, students in their 

final years want to connect what they are learning in school to what they will be doing 

after graduation: “If the connection was not clear, then many questioned the validity of 

graduating from high school, but if they saw the connection, it made all the difference.”  

As one counsellor said “How often have teachers heard a student say ‘why do we have to 

know this stuff,’ and so many students have heard the hollow response, ‘because you do,’ 

with no affirmation to the why.”  Further, another counsellor felt that taking ACE IT 

programs likely would improve graduation rates and commented: “Yes because you have 

high student interest, high teacher interest, you have rigour, and you have success.”  

Some respondents made reference to data available to them that supported their claim.  
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For example, a number of principals reported evidence-based positive sentiments related 

to dual credit programs increasing graduation rates: 

Yes, we are actually doing a study on this ourselves.  We can see 

a 100% graduation rate from our dual credit students, including 

the ones in the ACE IT program.   

Absolutely, 100%, there is little doubt that ACE IT assists and 

improves graduation rates.   

There is no doubt ACE IT helps kids graduate.  I have been a 

principal for many years, and it is typically in the last semester 

that we see the largest number of kids drop out for a whole host of 

reasons.  When ACE IT is delivered in the final semester, it has 

helped considerably towards increasing the number of graduates. 

Deans and Government Officials 

Many deans and government respondents made it clear that they did not know for 

sure whether taking an ACE IT program improved high school graduation rates.  

Government officials primarily administer the program from a policy level, and deans 

oversee the delivery of the programs at the post-secondary level, and this was a question 

that was not in their sphere of knowledge.  However, they did not refuse to comment and 

provided their perspective.  Government officials felt that, from the little they knew, ACE 

IT played a part in increasing the chances of achieving graduation for some students, 

stating:   
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Probably yes, I would think so. 

I am not really sure, but with the increased number of kids that we 

are funding each year for ACE IT programs and all the good things 

we hear about it, I would assume from this that it is helping. 

Yes, whether that is proven or not I am not sure, I would have to 

look at the data for that.   

My own research showed that Aboriginal kids improved 

significantly.  Graduation rates for these kids were up by 25%, and 

kids identified as special needs improved by 15%.  

I think that there are some kids who see more value in the ACE IT 

program and not as much in high school graduation, so I feel that if 

it were not for ACE IT, there would be a group of students that just 

would not finish high school. 

While government officials had mixed comments, so did deans.  This group commented: 

I believe that ACE IT does this, but maybe it is not specifically 

about ACE IT, because I think there is a piece of research that 

needs to be done on separating ACE IT from other dual credit 

programs.  Your answers then will be related to the bigger picture 

and not specific to ACE IT, because in many cases they are not 

ACE IT programs.  So anyways, I would say that dual credit 
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definitely contributes to increased graduation rates, and ACE IT for 

sure.  Yes, I think students, once they have found something that 

they are interested in, it keeps them in school.  Some students that 

might not otherwise graduate are finding that they are able to get 

their graduation requirement because now they have found 

something they are interested in, so they stick around for grade 12. 

In summary, those interviewed spoke sincerely about ACE IT and how the 

program promoted student retention in school and facilitated student graduation.  

Students themselves responded favourably (65%) and attested that ACE IT indeed 

supported their success in graduating from high school.  Today, a high school diploma is 

a requirement for entry into nearly all trades.  This was therefore an indirect indicator that 

the majority of ACE IT students in this study saw themselves on a path to high school 

graduation.  Parents strongly stated their beliefs were that the program made the 

difference in the lives of their children, and that it was what influenced their lives the 

most and opened doors for success, in this case graduation from high school.  While 

some were not sure if ACE IT did increase the chances of graduation, others had no 

doubt, yet they all still agreed that it was a worthy program.  Others suggested that an 

improvement to the school system could be to add further dual credit programs similar to 

ACE IT, including practice-based programs, and maybe technology programs, but in 

learning areas outside the trades, while maintaining a pragmatic model. 
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Professional Skills 

For the purposes of this thesis, the term Professional Skills referred to a set of 

connected skills that are at the core of success for professional work in the trades.  These 

skills, listed alphabetically, are as follows: 

1. Decision-Making Skills: The cognitive process by which one selects a belief or a 

course of action from several alternative possibilities and adduces reasons in 

support of the selection. 

2. Interpersonal Communications: An exchange of information between two or more 

people.  The exchange of information is successful when the information is 

understood by those who are party to the exchange. 

3. Numeracy Skills: The ability to reason with numbers and other mathematical 

constructs and to apply those skills properly in real-world situations. 

4. Organizational Skills: The ability to manage activities and projects in a way to 

keep work on schedule and within budget.  At a more basic level, it means 

keeping one’s workspace clutter-free and having tools and supplies at hand when 

they are needed. 

5. Problem-Solving Skills: The ability to approach problems systematically using 

problem solving tools appropriate to the problem(s) at hand, whether one is 

identifying a fault in a system and determining the order of activities needed to 

correct the fault, or identifying the resources and methods needed to resolve an 

issue.  
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6. Teamwork Skills: The ability to work effectively with others to achieve a 

common goal, while doing so in a manner that subordinates the prominence of 

individual team members to the efficiency and success of the whole team. 

7. Verbal Communication Skills: The sharing of information between individuals by 

speech using language that is readily understood by the listener.  Proper verbal 

communication involves clear enunciation, proper stress, word choice, and tone, 

as well as clarity of expression (free from ambiguity and unnecessary vagueness).  

The words used can be technical in nature and in many cases are specific to a 

particular trade. 

8. Written Communication Skills: The use of written language, graphs, diagrams, 

and so forth, to communicate information to others.  Written communication is 

effective when those for whom the written communication is issued understand 

the information as it was intended to be understood. 

Figure 4.11 provides an illustration of the professional skills used in trades, 

apprenticeship, and vocational education programs.  
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Figure 4.11.  Professional Skills in Vocational Education Programs 
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as making astute use of available supplies or testing/documenting the results of one’s 

work to ensure all safety and reliability concerns have been addressed.  Such problems 

are often sufficiently complex, with teamwork and communication becoming factors in 

the timely completion of good quality trade work. 

Professional Skills in ACE IT Programs 

Within this study, professional skills were a primary area of interest.  All 

stakeholders interviewed were asked, “How important is it to develop a range of 

professional skills such as communication, problem solving etc.?”  The responses varied 

by stakeholder group, yet all rated this area as an area of key importance in the learning 

environment.  Many felt that greater emphasis needed to be put on professional skill 

acquisition and development, for a more complete delivery within ACE IT programs. 

Parents, Counsellors, and Principals 

Parents in the study expressed the value of professional skills by saying that these 

skills were part of everyday life and were important for job survival.  Generally, parents 

mentioned the need for communication as an area that needed improvement within the 

program and specified that this needed to occur in areas such as written, verbal, and 

interpersonal skill development.  They saw these skills as being performance indicators 

within the occupation.  One parent stated: “If ACE IT could improve in any way, I would 

suggest adding communication skills to the program.  These kids need to learn the 

appropriate way to communicate with adults and within their trade.”  Similarly, another 

parent commented: “If these are not taught as part of the program, then they need to be.”   
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Another parent mentioned: 

Trades people are required to be able to write reports, conduct 

safety meetings, speak using technical terms, and be clearly 

understood, as safety is a very huge issue in this line of work, and 

if all lines of communication are not properly understood, then bad 

stuff can happen, and people can get hurt.  I for one see all these as 

important, and of course being able to work as part of a team as 

well, so yes, these skills are important. 

Counsellors also recognized value in having professional skills taught as part of the ACE 

IT program: 

I think it is extremely important because no matter what job you 

are in, no matter where you were at, even if you are working on an 

assembly line you have to understand how to properly problem 

solve, and situations in trades are always shifting.  You need to be 

able to communicate well, both verbally and in writing, and these 

are things that are not really emphasized enough or in place yet, 

and that is sad because it should, because it would benefit everyone 

in the end. 

Oh, well, yes.  Of course, you are a tradesman; you are working in 

teams you need to be communicating in terms of safety and 

productivity, all of those aspects in the workplace.  

Communication skills are really good to promote and to know, but 
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young people do not always have the awareness and the skills, they 

don’t come to the door with all these skills but these are things that 

they will learn along the way for sure. 

Principals reported that professional skills were absolutely important and should be part 

of the curriculum and in fact should be expanded upon within the [ACE IT] program.  

One principal reported: 

This is a 21st-century skill.  You absolutely need the whole toolbox 

full of ways to problem solve if you only have one or two you are 

going to run into surmountable problems.  Collaboration and 

problem solving in a group or as a team and being able to 

communicate properly in a group—that is what every company is 

testing for. 

This finding of the study may indicate that further action needs to be taken to improve 

ACE IT programming. 

Deans and Government Officials 

The importance of professional skills as part of the ACE IT experience was also 

highlighted by deans in the study, as these skills were perceived as “critical, absolutely 

critical, to the program.”  Many stated that professional skills were an integral part of the 

program and essential to performing in the workplace upon graduation from the program.   

Currently, ACE IT programs are all about technical content and 

breaking this out for the learner into the theory component and the 
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practical component.  Yes, more and more we hear from employers 

that they want people who can think, can communicate, problem 

solve, can work as a team, and most importantly, get along, like 

have those difficult interpersonal skills.  I think ACE IT programs 

are void of this or at least should have this embedded into them.  

Maybe this is a course all to its own that should be taught at the 

college by someone other than the trades instructor to the ACE IT 

students. 

All deans, however, regardless of their assessment of ACE IT’s strengths or 

weaknesses in this regard, commented on the necessity for graduates of ACE IT to have 

professional skills.  It appeared through the comments of some deans that this was 

happening in some post-secondary schools, but not others.  Deans commented that some 

of these skills were being taught at the high school to those K–12 kids who were 

“approved” for ACE IT enrolment, but this was not the case in all situations.  Yet, all 

deans commented that they felt that professional skills should become a core part of 

future ACE IT programs. 

Government officials also saw the importance of developing professional skills as 

part of ACE IT programs. 

I think that those are critical, and I think that in our society, 

obedient, diligent, and intelligent people are a dime a dozen and 

what organizations, businesses, public, and private need are people 

that can be above that line and have those skills but are also able to 
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take initiative and be creative and passionate about what they’re 

doing.  When you talk about the criteria of problem solving, that is 

above that line.  An intelligent person that does not know how to 

communicate or problem solve is not as valuable to an organization 

as one who does.   

I think it is very important and it is almost a prerequisite to any 

trade entry program.  Everyone thinks of trades as you just go in 

and play with your hands.  But there is more involved especially in 

the top trades such as plumbing, carpentry, and electrical, which is 

a lot of mathematics and, you know, learning how to follow 

instructions in any trade to be successful, you also still need to 

have health and safety awareness and communication skills with 

personal development skills.   

What is interesting is I just had a discussion with another 

tradesperson and he felt that those were actually critical to a 

tradesperson’s success.  In the end because often you are self-

employed or you’re kind of transitioning between one jobsite to 

another, so if you can’t get along, then you can’t do that, so it is 

very, very important.  

When I talk to ACE IT students around the province, some can 

communicate very well, and others just do not have that skill.   
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 One final comment was offered from another government official, who purported 

that professional skills were soft skills, yet skills that are absolutely critical to survive in 

today’s trades world: “Really, better stated, they are life skills.” 

Student Responses to Professional Skills 

This section focuses on the topic of professional skills, a segment of quantitative 

data that was extracted and analysed from the student survey.  A first step was to 

understand how ACE IT students themselves felt about their training in relation to their 

core professional skill development.  

Because of the critical importance of this issue, and that professional skills were a 

topic within the study that was examined more deeply, the data associated with 

professional skills development have been subjected to a more detailed analysis, in order 

to reveal additional trends.  Upon review of the eight professional skills (see Figure 4.10), 

the researcher noticed a trend, whereby three professional skills were highly scored by 

the students, and three were scored relatively lower.  Two other skill sets (interpersonal 

and organizational) showed no trending patterns, so they will be noted but not reported 

upon.  Based upon this observation, these six professional skills were categorically 

organized into two groups: 1) analytical and teamwork (e.g., problem-solving, decision-

making, team work), and 2) communication and numeracy (e.g., written skills, verbal 

skills, numeracy skills).  These will be reported based on how students rated these skills 

from highest to lowest. 
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Analytical and Teamwork Skills 

Analytical and teamwork skills were grouped together, as students ranked these 

three skill areas the highest.  Figure 4.12 collectively summarizes these data.  Students 

were asked to respond to the survey items, “ACE IT activities developed my 1) problem-

solving skills (n = 138), 2) decision-making skills (n = 138), and 3) teamwork skills (n = 

138).”  Eighty-one percent felt ACE IT assisted with the development of their problem-

solving skills, while 72% reported ACE IT assisted with their decision-making skills, and 

70% felt that the program assisted them in developing teamwork skills.  Ten percent, 

however, disagreed that their problem-solving skills were improved as a result of ACE 

IT, while thirteen percent disagreed that their decision-making and teamwork skills were 

enhanced.  While the “undecided” responses for all three items varied slightly across all 

data, there were no evident trends that resulted from the data assigned to this variable. 

 

Figure 4.12.  Analytical and Teamwork Skills 
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Figure 4.13 below portrays strong indication that students found their ACE IT 

program did assist them in improving in all three professional skill areas.  There is a large 

margin of difference between the “agree combined” and “disagree combined,” indicating 

the positive contribution ACE IT made towards student improvement in these areas. 

  
 

Figure 4.13.  Analysis of Student Scoring: Analytical and Teamwork 
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Communication and Numeracy Skills 

Communication and numeracy skills included written skills, verbal skills, and 

numeracy skills.  These three items were grouped together into a single category, as 

students ranked these three skills the lowest in the survey.  Figure 4.14 illustrates how 

these three skills related to the entire category of professional skills. 

  
Figure 4.14.  Communication and Numeracy Skills 

 

This figure outlines three of the eight professional skills that the researcher 

clustered together to form the “communication and numeracy” skills group.  The students 

in the study felt that the ACE IT program did not positively contribute to their 

development of these skills to the same degree as it contributed to their development of 

the three skills in the analytical and teamwork group. 
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Figure 4.15 provides a summary of these data.  When students were asked the 

survey items “ACE IT activities developed my 1) written skills (n = 137), 2) verbal skills 

(n N= 138), and 3) numeracy skills (n = 137),” 42% of the students did not feel that ACE 

IT assisted with the development of their written skills, while 22% replied that ACE IT 

did not assist with their verbal skills, and 18% felt that the program did not assist them in 

developing numeracy skills.  Yet, 33% agreed that their writing skills were improved as a 

result of ACE IT, while 54% agreed that their verbal skills were enhanced, and 59% felt 

their numeracy skills had improved.  The “undecided” responses for all three questions 

remained constant across all data, and the only trend here could be that the same students 

provided the same response to each of the separate questions that covered off 

communication and numeracy skills.   

 

 

Figure 4.15.  Analysis of Student Scoring: Communication and Numeracy 
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Agree Combined 33% 54% 59%
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Summary Statement and Recommendations 

The qualitative and quantitative data from this study strongly supported the need 

for professional skills to be included as part of ACE IT program.  It was apparent that the 

students found it necessary as part of their learning, and the other stakeholders outlined 

the importance of professional skills as being a key tenet of ACE IT programs.  One 

principal commented: “Very few jobs are done in isolation.  You have to work as a team, 

so that means strength in communications, problem-solving, being able to quickly work 

with numbers accurately, and of course knowing how to organize a worksite.”  While 

stakeholder comments were mainly positive, there were some recommendations from all 

stakeholders that more emphasis on professional skills needed to be included, taught, and 

assessed within all ACE IT programs.  This recommendation from stakeholders resulting 

from the qualitative data was also evident in the data that came out of the quantitative 

results.  Students rated communication and numeracy skills the lowest, particularly in the 

area of “written communication skills,” where 42% of the students indicated that ACE IT 

did not assist them in developing these skills.   

Stakeholders spoke about the importance of those working in the trades being able 

to communicate, present to small groups, and work proficiently with numbers, while 

being organized and working in team environments.  Yet, their comments suggested 

enhancement in this area was needed.  These comments were also validated by the 

quantitative analysis of data that indicated lesser than normal trends of acceptable norms 

for professional skills, such as written communication, verbal communication, and 
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numeracy skills.  Clearly these skills must be overtly targeted for inclusion and 

development in future ACE IT programs. 

All stakeholders expressed the value of professional skills being taught as part of 

ACE IT programs.  In rare cases, these skills were being taught at the high school level in 

advance of the student attending the post-secondary ACE IT program, but this was not 

reported as the norm.  Recommendations that came through from all stakeholders were as 

follows: 1) professional skills are a key component of these types of vocational programs 

and need to be part of the curriculum, and 2) much more should be done to strengthen 

professional skills development in all participants taking ACE IT programs. 

Cooperative Learning in Practice 

Introduction 

Various learning theories popular in today’s educational practice were discussed 

in the literature review.  However, it became apparent through the results gathered in this 

study that cooperative learning, in particular, was a key tenet of practice within ACE IT 

programs (Brown, 2008; Brooks & Brooks; 1994; McCombs & Miller, 2007; Rallis, 

1995).  As a reminder, cooperative learning suggests that when people cooperate and 

work together to achieve shared goals, they are generally more successful in attaining 

outcomes than are those who strive independently to complete the same goals.  

Cooperative learning theory also advances the belief that students who develop 

knowledge and social skills by engaging in the learning process in an active manner, 

rather than only being passive receivers of information, become more developed citizens 

within a democratic society.  According to Li and Lam (2013), cooperative learning is a 
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student-centered, instructor-facilitated instructional strategy, in which small groups of 

students are responsible for their own learning and the learning of all members of the 

group.  Students interact with each other in the same group to acquire and practice the 

elements of a subject matter in order to solve a problem or complete a task.   

The intent here is not to repeat the attributes of cooperative learning, but rather to 

simply recall the key elements of the theory.  Within the findings of this study, it was 

evident that various aspects of cooperative learning theory existed within ACE IT 

programs.  Two key principles of cooperative learning revealed through the findings were 

1) evidence of a student-centered learning environment, and 2) students taking 

responsibility for their own learning while working in small groups.  

Evidence of Cooperative Learning within ACE IT Programs 

Throughout stakeholder comments, it was apparent that one benefit of the ACE IT 

program was evidence of a student-centered learning environment.  Comments from the 

interviews such as “the college instructor would move from group to group and tease out 

the answers to their questions,” and “asking them to speak about their own learning, 

problem solution, yet being part of a group,” provided evidence of this style of learning.  

This structured approach to learning suggested the practice of cooperative learning, 

where the instructor put the focus of the lesson on the student and facilitated the learning, 

while the student constructed the meaning.  The literature reviewed also lent support to 

this practice, with Brooks and Brooks (1993) describing the value of allowing responses 

from students to steer instructors’ lessons and create instructional strategies.   
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Others, like Brown (2008), noted the importance of this practice, which allows 

students’ natural curiosity to lead to solutions, rather than teachers simply supplying 

answers.  Rallis (1995) was also was able to describe the importance of this effective 

student-centered classroom practice by stating, “Piaget explored the process by which 

humans construct their knowledge of the world, and Dewey emphasized the learners’ 

interaction with the physical environment.  Vygotsky developed the role of social 

interaction as a dimension of learning” (p. 225).  Stakeholders valued the inclusion of this 

learning strategy and described indications that this practice was occurring in ACE IT 

delivery.  Deans recognized these attributes of optimal learning environments and 

asserted:  

It is the common practice in teaching trades to set the students in 

groups.  We try to emulate the jobsite, where one student is 

assigned as the foreman, and the others given tasks.  The foreman 

for that day assists with the learning by managing the expectations 

of the team.  Most instructors change up the groups every week, 

but these dynamics become the norm in no time. 

This comment illustrated that ACE IT programs demand that students take more control 

of their own learning and reinforces the conceptualization that learning is not just the 

responsibility of the instructor. 

Students coming into ACE IT programs at the college found that they now needed 

to take ownership of their learning.  While in high school, teachers provided more 

solutions to questions asked, whereas at the college level, the students became more 
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responsible for their own learning and for seeking out answers to their questions in ways 

that exceeded just asking the instructor.  One parent noted that, at the end of lessons for 

the day, trades “instructors would finish up teaching and disappear, something we were 

not used to seeing in the high school.”  Another parent stated, “The system is so different.  

We used to have parent-teacher interviews with the high school teachers, but not at the 

college.  It was a state of transition for us to get used to.”  Students soon realized that 

learning was a social environment and that learning to lean on their peers for help was not 

a bad strategy.  Many in the study reported that students learned to form peer study 

groups when they realized that their instructors were not as available to them after classes 

were over, as were high school teachers. 

Deans, by design of their positions, are knowledgeable educational leaders who 

understand that classroom practices, lab environments, and the exchange of ideas 

amongst learners lead to generating understanding and developing further knowledge.  In 

order to learn, students need to be active participants in the process of learning.  One dean 

stated that, while each ACE IT class is very different, “All the students over a period of 

time became active in the learning process,” and according to this dean, this occurred 

“once the shyness wore off.” 

Parents appreciated the active participation and indirectly supported the 

cooperative learning practices surrounding college-taught ACE IT programs: 

I really liked the way the instructor taught accountability and 

maturity.  Each week he would set up groups of two to three 

students and give them a project to do in mechanics.  Then he 
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would assign the supervisor position to one of the students for that 

week.  This student was now responsible for this “crew,” very 

similar to a real worksite. 

What this parent was describing unknowingly was a cooperative learning 

environment.  Students were taking charge of their own learning under the facilitation of 

the instructor and were working in small groups where the learning was student-centered.  

There was evidence of the element of positive interdependence in this situation as each 

student in the group had the obligation to contribute to achieving the goals of the group.  

Another parent commented, “Study habits now became important.  Access to the 

instructors was not as available as at [high] school, so now forming study groups after 

class became a new thing.”  While students can view their peers as individuals being 

either competitive or cooperative, they too can choose to work cooperatively with each 

other.  For example, creating group study sessions enables students to take charge of their 

own learning.  

Most government officials chose not to discuss this topic as most were too far 

removed from this interaction to provide meaningful comments.  However, one 

government official did report on what he observed when doing a school visitation. 

I liked what I saw, students together in a shop environment, 

working together, just like what we would expect to see on a 

jobsite.  I think this is kudos to the teacher and his teaching style to 

create a real-life team approach and bring it to the school setting.  

None of us learn in isolation, certainly not in this area. 
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However, while this practice was the experience of some, it was not the experience of all.  

One career counsellor in the study stated: 

I see different teaching strategies carried out by different [ACE IT] 

teachers.  Some of the ACE IT kids say to me; “I wish I had so and 

so as a teacher as their class is given so many more things to do.” 

 Every instructor has a different approach to teaching, and teaching experiences 

and levels of teaching expertise vary.  This counsellor was witnessing the different 

teaching strategies practiced within ACE IT programs.  While cooperative learning was 

strongly evident as a practice in some programs, it certainly was not the case in all.  This 

could be attributed to the lack of teaching knowledge that some vocational instructors 

possessed, as it was mentioned by some stakeholders, “Improvements to the program 

could be by having more experienced teachers with academic knowledge assigned to the 

program, rather than a new tradesperson fresh from industry.” 

College Class Size Supports Cooperative Learning 

The smaller class sizes that are found in the college training system are supported 

by this modeled learning approach.  With college technical class sizes being 18 or less, 

there are many opportunities for the instructor to structure the class around various 

learning tasks, equipment, and lab exercises, as well as to change up class partnerships 

and groups.  With a smaller class size, it is easier for the instructor to manage the learning 

environment and drive the critical elements of cooperative learning, those being group 

teamwork and team goals.  This practice was favoured by some stakeholders and noted 

accordingly.  One counsellor described this situation as “optimal learning in a practical 
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setting.”  Another counsellor concurred and mentioned, “I am pretty biased here, but the 

college instructors know how to teach industry courses, and they have the updated 

equipment, and the space for large industrial stuff, and the smaller classes.”   

A district principal also reflected on the smaller class sizes as “more closely 

replicating industrial teams found in the workplace, where the teacher/instructor acted 

like a foreman, just providing direction.”  Certainly, the luxury of smaller class sizes and 

the ability of the instructor to create smaller groups appeared to assist in optimizing 

student learning.  As one dean stated, “While there are many benefits around taking the 

training at the college rather than the high school, one that comes to mind is the fact that 

we hold to smaller class sizes and provide larger teaching areas.”  These statements all 

lend support to cooperative learning as an optimal instructional approach.   

Summary and Stakeholder Recommendations 

In summary, there was evidence that when cooperative learning was a learning 

theory of practice within the ACE IT program, stakeholders and students found the 

program performed well.  However, as some mentioned, greater understanding of various 

learning theories by college instructors could have a further positive impact on the 

program.  An additional recommendation was that teachers of the K–12 system and those 

who teach in the college system needed to be part of a solution to create a seamless 

system for transitioning students, especially students enrolled in dual credit programs.  

Should high school teachers and college instructors have a better understanding of what 

responsibilities each have, synergies could be created that would provide for an enriched 

student experience.  A recommendation coming forward from stakeholders was that 
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instructors who are teaching ACE IT programs should be prepared to engage in 

professional development opportunities that would help them understand, improve upon, 

and put into practice cooperative learning skills suitable for the perfecting of trades 

teaching and learning. 

The following chapter will build upon these findings and discuss the major 

themes that became evident. 
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CHAPTER FIVE:  DISCUSSION AND IMPLICATIONS 

Introduction 

This study examined the ACE IT vocational education program from various 

perspectives—viz., from that of the students, as well as their parents, and that of the 

various institutions that support the program—that is, the Industry Training Authority 

(ITA) and government as well as the schools (colleges and high schools) involved in the 

delivery of the program.  The purpose of this chapter is to provide discussion and 

interpretation based upon the data analyses, with the opportunity to compare and contrast 

the findings with the literature and relevant government reports.  The data are fairly easy 

to understand on their own terms, and the clear results are attributed to the application of 

a mixed-methods approach for the study, along with the carefully designed instrument.  

Much of the data suggested that ACE IT programs are highly valuable because they are 

practical and because the college experience helps some students to mature.  It was clear 

from the study that there were a variety of perceptions regarding the ACE IT program, 

and these were based on each individual’s experience associated with the program.  Yet, 

such observations from the stakeholders must somehow be placed within a framework 

that explains the features of the ACE IT program and that can point to the learning theory 

which best supports this program.  While the data presented to this point have derived 

from quantitative and qualitative approaches, it is necessary to now determine which data 

are relevant and which are peripheral.  From these efforts, five key findings emerged that 

helped guide the discussion presented in this chapter. 
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Key Findings 

The key findings from this study provided for a better understanding of the thesis 

topic which examined the youth apprenticeship program and its impact.  The five key 

findings that emerged can be captured as follows: 1) the program is highly successful in 

the eyes of all stakeholders, 2) the program improves high school graduation rates, 3) the 

program is best delivered at the college, 4) cooperative learning strategies are beneficial 

to ACE IT learning, and 5) students of the program benefit by getting a head start on their 

career path.  These findings are now presented and discussed under the broader thematic 

framework of: 

• Success and Satisfaction 

• Learning Theory and Practice  

• Dual Credit and Career Objectivity   

Key findings one, two, and three are discussed under Theme #1: Success and 

Satisfaction, while key finding four is covered within Theme #2: Learning Theory and 

Practice, and lastly, key finding five is captured under Theme #3: Dual Credit and Career 

Objectivity.  Figure 5.1 illustrates the relationships of the key findings with each theme, 

while Figure 5.2 further expands upon the key topics by providing descriptors for each 

category. 
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Figure 5.1.  Key Findings and Establishment of Thematic Relationships 

The five key findings depicted in Figure 5.1 are discussed in this chapter under 

the three themes listed above, while the descriptors identified in Figure 5.2 will also be 

evident within the discussion. 
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Figure 5.2.  Thematic Relationship with Key Findings 

 

Theme #1: Success and Satisfaction 

Central to the findings were the views expressed by stakeholders and students of 

finding satisfaction and success within ACE IT programs.  These findings aligned with 

the literature reviewed and are discussed in this section.  Stakeholders commented 

favorably in support of ACE IT as being a program that “was needed” and “gave 

choice” for students, which lent support towards program satisfaction.  As the literature 

revealed, students are increasingly being seen as consumers of higher education services, 

and their satisfaction with a program should be highly important to institutional leaders 

who want to recruit new students and retain the students already in their programs 

(Thomas & Galambos, 2004).  Similarly, Appleton-Knapp and Krentler (2006) suggested 

that students’ satisfaction with their educational experience should be a desired outcome, 

Theme #1  
Success and 
Satisfaction 

1) students /parents 
satisfied with the 
program  
2) college delivery of 
program preferred 
3) improvement in 
student maturity 
4) improvement in 
high school 
graduation rates 

Theme #2  
Learning Theory 

and Practice 

1) cooperative 
learning strategies 
appropriate for ACE IT 
type programs 

2) Vygotsky's  
"Zone of Proximal 
Development"   

Theme #3  
Dual Credit and 

Career Objectivity 

1) dual credit a "win-
win" program 
 

2) students benefited 
by getting a head start 
on a career 

3) program has a 
direct benefit to 
industry 

202 | P a g e  
 



 

in addition to learning.  Scott and Scott (2009) noted that students in universities today 

are considerably different from their counterparts of a decade ago.  Contemporary 

students view university as a means to an end and are less apt to buy into the academic 

belief that gaining knowledge, by its own nature and for its own sake, inherently 

constitutes personal improvement.  Students in ACE IT programs found satisfaction with 

the program, as it held meaning for them and was also a means to an end.  They were not 

just absorbing knowledge for the sake of knowledge acquisition; rather, they valued the 

practical nature of the program and knew exactly where it was leading.  This program 

helped them gain an understanding of the Canadian apprenticeship system, and they 

understood their objective.  Counter to this newfound level of satisfaction with ACE IT 

programs is the belief held by some that there are those who do not esteem vocational 

programs as highly as do others.  Taylor (2003) stated scholars often point out that an 

academic bias exists in the secondary school educational system, which results in a strong 

mismatch between students’ expectations for university education and the availability of 

such training.  Through this type of bias, programs such as trades training, that students 

would find success in, are often removed from school offerings.  Some defenders of 

liberal education tend to look down upon vocational training because, by its own nature, 

it is job training (Tierney, 2013).  Yet, in Dewey’s (2012) judgment, “the right 

occupation means simply that the aptitudes of a person are in adequate play, working 

with the minimum of friction, and the maximum of satisfaction” (p. 327).  Holding this 

view, vocational training programs should be considered a legitimate and valuable 

alternative to academic programs, as well as a source of pride for those who successfully 

complete such challenging studies.  Several parents reported that, for the first time, their 
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children were enjoying what they were doing at school and noted this sense of newfound 

pride.  As stakeholders explained, “It should not be that this way is better than that way 

[program], rather, having an appreciation for all educational pathways and knowing 

they all add a level of happiness for the individual and the success of our economy.” 

College Delivery 
While many participants expressed their support for the program, the findings also 

suggested that students, as well as their parents, found that taking the ACE IT program at 

the college rather than the high school proved to be more advantageous.  College 

facilities and college technical trades instruction were posited by some to be superior to 

what a high school setting provided.  Taylor and Watt-Malcolm (2007) found that “most 

apprentices felt that the training centre was an excellent learning environment” (p. 18).  

These researchers described college instructors as being qualified, discipline-specific 

experts, with a wealth of up-to-date knowledge of the trade and industry, and who were 

willing to share their expertise with students.  The ITA (2014), in an unpublished internal 

report provided to this researcher, also concurred that when ACE IT programs are 

delivered at the college, there is a higher level of student satisfaction.  The fact that 

college trade schools provide a sense of belonging within a heterogeneous group while 

delivering a single program seemed to appeal to students.  The experiences of students 

affect their behaviours and influence their motivation.  For this reason alone, many high 

school–aged students found satisfaction in the college experience (Osterman, 2000).  For 

those few students who suggested that the high school was their preferred choice of 

location for taking ACE IT, there may be implications to suggest that further work is 

necessary on the part of the college leaders to explore strategies to allay high school 
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students’ fears of attending college.  While these data supported the assertion that ACE 

IT students preferred to take their technical training at post-secondary institutions, this 

could also suggest that these students may more easily be able to transition into newly 

formed social groups or establish themselves within the social culture of the post-

secondary environment.  This also alluded to the adjustment that these transitioning high 

school students quickly made to the adult world and recognized their readiness and 

maturity to move to the post-secondary level.   

Broadly speaking, most interviewees felt that the colleges continued to provide 

the best setting in which to provide ACE IT programs.  However, a relatively high 

proportion of interviewees who worked in the secondary school system felt that high 

schools provided a better setting, citing such reasons as students possibly not being 

mature enough for college, high school teachers understanding high school students 

better than college teachers do, and students potentially missing social interactions with 

other high school students.  Yet, it appeared that, at the heart of the matter, the reasons 

cited were peripheral and that it was more about the competition that existed between K–

12 and the college over students and whose jurisdictional work it was.  Similar comments 

were recorded by Watt-Malcolm (2011, 2012), who found that tensions existed between 

high schools and colleges, as each vied to maintain control of territory.  Orr (2001) also 

found that tensions existed between organizations (high schools and colleges), as they 

were seen to be in competition with each other based on their founded belief system.  

This founded belief existed long before the advent of dual credit programs, where K–12 

teachers managed the curricula of students who were studying in the K–12 system.  Once 

graduated, these students became students of the college or university system.  The 
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reasoning purported by those who worked in the secondary school system may suggest 

the possibility of group pressure from a certain bias by some to protect high school 

programs and yield to those who teach them, perhaps at the expense of what is best for 

students.  This perception was also noted by Watt-Malcolm (2011) who commented that 

it was a matter of who taught what, and what was seen as being high school domain 

versus college domain, rather than what was best for students.  However, others who saw 

the college as being the preferred institution of choice for the delivery of ACE IT 

programs cited reasons such as having well-qualified, trade-certified instructors.  Other 

important reasons mentioned were that the colleges have superior shops; smaller class 

sizes; larger shop space; higher student performance expectations, which in turn raised 

the maturity level of the students; a clear focus on learning instead of doing things with 

friends from school; and finally, close ties with industry employers.  The preponderance 

of evidence was clearly on the side of delivering ACE IT programs at colleges rather than 

at high schools. 

Graduation Improvement 
 Many participants in this study suggested that high school graduation rates were 

positively influenced as a result of ACE IT programs.  Specifically, the BC Ministry of 

Education reported an increase in the number of high school students graduating from 

grade 12 as a result of ACE IT, and similar suggestions were mentioned in the ITA Youth 

Link (2010) publication.  By comparison, in a US study, Greene and Forster (2003) found 

that only 70% of all students in US public high schools graduate, and only 32% of all 

students leave high school qualified to attend four-year colleges.  They stated that it 

“seems likely that very few people would go so far as to say that the public school system 
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is now doing the best possible job of preparing students for college” (p. 11).  This too 

may be representative of the sentiment of those in British Columbia prior to the launch of 

ACE IT programs.  According to Barton (2006) “the consequences of leaving school 

without a diploma are very often dire and considerable” (p. 6).  However, Barton 

suggested that an alternative program providing for high school students, known as the 

Center for Employment Training was an effective retention strategy and improved 

graduation rates.  Interestingly, the percentage of students in the US and Canada who are 

dropping out of high school prior to graduation is reasonably similar.  Accordingly, ACE 

IT did positively impact graduation rates in British Columbia, and this was not surprising.  

Because the program is vocational and practical by nature, there were a percentage of 

students who found it rewarding, if not renewing.  A report from a study carried out by 

the Organization for Economic Co-operation and Development (2009) found when 

schools offered pre-vocational and vocational programs, graduation rates improved.  The 

findings of this 2009 study also paralleled the work of Rumberger (2001) and Rumberger 

and Lamb (2003), who stated when it came to increasing graduation rates “one of the 

solutions besides providing interdisciplinary college-preparatory courses, was the school 

offered career-oriented apprenticeships” (p. 29).  Many scholars continue to suggest that 

governments must put in place the infrastructure that allows the ambitions and talents of 

young people to flourish (Cameron & Heckman, 1993; Murnane, Willet, & Boudett, 

1995, 1997; Murnane, Willet, & Tyler, 2000; Rumberger & Lamb, 1998; Tyler, 

Murnane, & Willet, 2000).  One way is to not prioritise one form of learning or pathway 

as being superior to another; that is, do not privilege academic over vocational pathways 

to success.  As has been shown, when students find satisfaction in a program, they do 
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well, stay in school, and graduate.  ACE IT has shown itself to be an example of this type 

of valuable provision. 

Rigour in ACE IT Programs 
A further issue to which the data did not articulate clearly related to the question 

of whether more rigour needed to be brought into ACE IT programs.  Rigour in this study 

was understood to mean university-level courses (e.g., English, science, psychology) 

being added to the ACE IT curriculum.  The differences here did not track to any one 

constituency, making this a much more difficult data point to triangulate into meaningful 

information.  Some felt that the trades are a valuable alternative to the more academically 

rigorous programs that prepare high school students for university.  These individuals 

tended to speak against increasing the rigour in ACE IT programs.  The unspoken 

assumption behind this point of view appeared to be that the trades are not rigorous and 

do not need to be.  There is a mistaken assumption that ACE IT programs and technical 

programs in general are not rigorous.  In many cases these programs (e.g., electrical or 

instrumentation) are more difficult than anything currently taught at the high school level 

and require grade 12 mathematics and physics as program prerequisites.  There is a wide 

range of trade programs with varying degrees of difficulty.  Some of these programs do 

require less mathematics and science than others (Gilbert, 2011).  Yet, according to a 

2013 UK Department for Education study, vocational qualifications must be rigorous so 

they qualify a worker to practice in his/her chosen discipline: “If a qualification is not a 

passport to a job or a higher level of education it has no purpose.  Training that does not 

take learners further than when they started a course can be worse than useless” (p. 5).  It 

is therefore important to provide the right degree of rigour for the given program, but the 

208 | P a g e  
 



 

expectation must be that the program standards and outcomes must be continuously 

matched with industry needs.  As technology continually changes within the workplace, 

so must the training, in order to remain in alignment with the need.  Instrumentation and 

Cook trades are very different programs, with very different academic requirements.  

This must be recognized as a benefit, as it not only broadens choice for students, but 

provides for an individual academic fit for the student into the applied educational area, 

where the student will find satisfaction and success.  As ACE IT programs are targeted 

towards the K–12 learner who is transitioning from high school to a college credential, it 

would appear that these vocational programs have the appropriate amount of rigour.   

A news release from the Premier of Manitoba stated “high school should be a 

launch pad for students, not a finish line” (Province of Manitoba, 2014, p. 1).  This is 

sound advice for policy-makers.  It is necessary to create seamless education systems that 

are not constricted by archaic governance models that cause barriers for students.  Thus, 

as ACE IT students are transitioning from K–12 to college, the programs must be 

carefully tailored to create a bridge allowing students to ladder upwards while not feeling 

overwhelmed in the process.  The voices of students must be taken seriously and not 

dismissed.  What students think does matter and in the case of ACE IT, students appeared 

to feel that correct academic fit existed with the programs as they stated a sense of 

satisfaction with their program of choice.  Had their responses been different, then there 

would be cause for concern. 
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ACE IT: One or Two Levels of Training 
Opinions differed greatly around whether there was need for adding further upper 

levels of trades training and whether this extra training should be brought within the 

scope of the ACE IT program.  Generally, it appeared the less those in the study 

understood about how the apprenticeship system of training functioned, the more 

supportive they were of bringing upper-level trades training into the scope of the ACE IT 

program.  If the primary intent of ACE IT was to encourage students to finish high school 

and equip each with job-entry skills in a trade, then including upper-level trades training 

is superfluous for the ACE IT program.  Upper-level trades training within the context of 

the apprenticeship training system is designed for individuals already employed as 

apprentices, who need the next level of training to progress in their apprenticeship.  

Those interviewed who were closest to apprenticeship training and had years invested in 

trades training tended to agree that for the ACE IT students, based upon their age and 

lack of on-the-job experience, a single level of apprenticeship technical training was 

sufficient.  These individuals suggested what was needed next was appropriate 

experiential training that comes with on-the-job training.  This reasoning endorsed 

Morrison’s (2008) perceptions where he saw the success and satisfaction in dual credit 

programs such as ACE IT contributing to “academic achievement, graduation, and job 

placement” (p. 26).  Finding the correct balance of program competencies for the student 

to achieve success, graduate, and become employed as an apprentice establishes program 

soundness.  Bockarie (2002) recognized the next logical progression for these young 

learners was to move on from school with the correct balance of skills so that they could 

continue their learning at the worksite.  “The apprentice is invited into the next range of 
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development…and will gain closer contact with the journeyperson as they go about their 

day-to-day activities” (p. 6). 

Equal Access to ACE IT Programs 
There was disagreement over whether ACE IT programs should be offered in 

every school district.  Some respondents, both in government and in the education arena 

(K–12 and colleges), thought this program was currently being offered in every school 

district across British Columbia, while others reasoned that it should only be offered in 

those districts where there was a local college willing and equipped to support ACE IT 

programs.  Others felt, in addition to having the right college support, the regional 

communities and their employers must also be in support of the ACE IT program for it to 

be effective within a school district.  Mann and Perry (2013) found that both the trainee 

and employer benefited when employers “had sight [sic] over the design and delivery of 

the programme, ensuring that it provides the right skills for the workplace” (p. 8).  This 

UK study expressed the value of having regional industry support for local vocational 

programs.  With local or regional support, the link from training to employment became 

better connected.  This practice of having regional industrial involvement is also at the 

heart of the longevity and success of the German apprenticeship system, where local 

colleges offer programs which are supported by industrial sites that are within reasonable 

proximity.  While stakeholders felt that close involvement with local industry and 

colleges was needed to support the program, key to this discussion was the argument that 

the quality and standards of the program must be maintained and protected at all costs.  

Perhaps the best way of looking at this conflicting data is to say that the survey 

participants appreciated the ACE IT program model and felt strongly that it should be 
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made available everywhere because it is a valuable program.  Those who did not 

recommend the offering of ACE IT programs for all districts may have been considering 

things such as the college or industry capacity in the district that would in turn create 

challenges for bringing the ACE IT program in.  Another possible reason could be that 

not all school districts have easy access to colleges that provide trades training. 

Success and Satisfaction Summary 

Stakeholders recounted the satisfaction and success that they witnessed with the 

ACE IT program.  They commented that when learners experienced greater satisfaction, 

they were more apt to complete a program.  This became especially true when they saw 

meaning in an activity or approach and a connection to the real world, and when they 

clearly understood where their education was leading them.  Evidence of this was found 

in the literature, where the meaningfulness for students to have access to programs of 

choice provided better results (Watt-Malcolm, 2009).  Karp and Hughs (2008) also found 

that career technical education programs were a valuable strategy for encouraging post-

secondary success for all students and commented that these types of programs made 

school more meaningful for students in their final year of high school.  Lynch (2000) 

stated that there were some students who found exactly what they were looking for in 

vocational education-based programs, and for this reason were inspired to continue on 

with school.  Within the field of education, educators are concerned with student 

satisfaction with a course or program and continue to be interested in results that measure 

how satisfied students were with their program of study.  However, it would be naïve to 

equate program and teaching quality with program satisfaction.  Dewey cautioned that 

“finding satisfaction in a thing may be a warning” (1929, p. 260).  This is particularly 
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relevant to interpreting students’ satisfaction ratings with their programs.  While there 

will obviously be issues with very poorly rated programs, there may also be issues with 

very highly rated programs if, for example, an instructor spends too much time doing 

what the students like at the expense of giving proper coverage to dry but important 

theory topics.  For obvious reasons, caution must be exercised when interpreting student 

satisfaction ratings in surveys, and it is therefore important to correlate these ratings with 

other indicators that point to program and instructional quality.  While student 

satisfaction surveys can yield a host of results, Hare (2014) found that respect is 

something that is not often measured through student surveys, yet “respect is an 

important issue for teachers and teachers need to work harder to gain students’ respect” 

(p. 1).  According to Hare, students’ satisfaction decreases immensely when there is lack 

of respect for their instructor.  This could very well have been a factor where 

stakeholders, especially parents and students in this study, found satisfaction in the ACE 

IT program when the program was delivered at the college and comments hinted at the 

low levels of maturity that were exercised by some high school teachers in their 

interactions with students.  However, subject to this qualification, student satisfaction 

within a program is very important, as it is a clear indicator that students will more often 

than not complete their program of study.  It is probably safe to suggest from the 

participants’ reports that the recognized elements of satisfaction with ACE IT programs 

were two-fold: one, that the program was dual credit, and two, that it was pragmatic.  

Though stakeholders and students agreed that there was success as a result of, and 

satisfaction with, ACE IT, there were also comments that suggested where improvements 

to the program could occur.  These statements cannot be left unsaid as they could add 
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further value to the program.  Some mentioned that dual credit programs such as ACE IT 

were excellent but questioned why these were restricted to only include trades programs.  

This suggestion for improvement to the educational system could be embraced through 

the addition of other applied science and technology courses that would function 

similarly to ACE IT.  Other comments offered suggestions for improvement to the 

program by having instructors who were trained to teach young transitioning high school 

students; finding the best instructor for ACE IT programs; offering more meaningful 

practical assignments in every ACE IT program; and offering flexible timetabling.  This 

last insightful suggestion for improvement may offer a solution to an earlier stated 

concern regarding how high schools in geographically remote locations could offer ACE 

IT programs.  A possible solution to this issue will be provided in chapter six. 

Theme #2: Learning Theory and Practice 

Introduction 
Chapter two of this dissertation introduced several learning theories that were 

relevant to vocation education.  While confirmation of social learning theory, mastery, 

motivational, and adult learning theories were evident within the delivery of ACE IT and 

apprenticeship programs, the richness of the commentary that came forward from the 

interviews suggested that cooperative learning appeared to be the learning strategy being 

practiced within ACE IT programs.  Cooperative learning was not only the most 

pronounced theory being practiced, but also the most appropriately aligned theory, 

according to the comments garnered from stakeholders.  Stakeholders appreciated the 

positive results that came forth because of the cooperative learning methods being 

practiced within the college setting, where small groups of students could be found 
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working on problems that required group input.  Stakeholders also commented that ACE 

IT “was not really self-directed learning, but self-directed discipline for learning.”  

Other comments that reflected on the principles of cooperative learning being recognized 

in ACE IT programs included perceived individual accountability, positive 

interdependence, and group or team activities that improved upon the program’s 

effectiveness.  Further included in this section will be a brief discussion on adult learning 

theory and the debate surrounding pedagogy and andragogy, as these theories had bearing 

on ACE IT programs.  In addition, I find it necessary to include further discussion of 

Vygotskian principles and examples, as these came forward in comments from the 

interviews.  This addition describes the connection of Vygotsky’s work to apprenticeship 

(i.e., to ACE IT) and discusses his notional theory known as the Zone of Proximal 

Development.  This discussion formulates the link between Vygotsky’s earlier work and 

modern-day cooperative learning that is found within vocational programs such as ACE 

IT. 

Adult Learning Theory 
It would be remiss to completely discount adult learning theory from this 

discussion, as principles of this theory were tenets that many ACE IT students 

appreciated while studying in an educational environment where cooperative learning 

was present.  It appears that these two theories (adult learning theory and cooperative 

learning theory) complement each other.  Mentioned earlier in this thesis was how K–12 

students who were taking ACE IT programs at the college matured more quickly.  Part of 

the reason behind this maturation can be attributed to adult learning principles that were 

being practiced through the delivery of ACE IT programs.  Adult learning theory is based 
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upon the premise that learners move away from a dependency on the instructor to a 

position where they take more responsibility for their own learning.  This is completed 

when individual learners bring experiences to the learning domain, work in teams, and 

rely on the richness that the diverse student group contributes to the learning 

environment.  Yet one might argue that ACE IT students, because of their young age and 

lack of life experiences, may not have much to bring to the team.  But Skosnik (2014) 

argued that diversity within an ACE IT learning environment only provided further 

richness to the learning environment that would not have existed otherwise.  He ventured 

to suggest that because of the diverse makeup of the group, the learning is enriched.  

According to Knowles (1970), as a person matures, readiness to learn is increased and “as 

the person matures the orientation towards learning becomes less subject-centered and 

increasingly problem-centered” (p. 39).  It is on these grounds that the two theories found 

support from the comments brought forth by the stakeholders.  First, when the program 

was offered at the college, this environment assisted in helping the ACE IT students 

mature.  Second, when the class was made up of a mixture of both adult and high school 

aged students, this eclectic group would come to depend upon each other’s experiences.  

This assembly of learners provided the diversity of experiences that brought richness to 

the learning environment and allowed ACE IT students to begin taking control of their 

own learning.  Lastly, the cooperative learning model encouraged group learning to 

subsist along with problem-based practical experiences and allowed for greater student 

maturity to naturally evolve.  This was seen by stakeholders as a practice that broadly 

enriched the learning environment. 
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Pedagogy or Andragogy 
ACE IT students are students in transition.  While these K–12 learners are 

considered to be high school students, they are studying at the college with adult learners.  

Debate occurs as to whether these students are adult learners or younger learners: 

pedagogy or andragogy?  According to Hase and Kenyon (2001) “education has 

traditionally been seen as a pedagogic relationship between teacher and learner” (p. 1).  

Yet, ACE IT students appeared to be self-determined learners, choosing their programs 

wisely, and these students themselves commented that they were satisfied with their 

program and preferred taking their studies at the college.  Stakeholders mentioned how 

well these students performed and that they took responsibility for their own learning.  

These comments certainly suggested that ACE IT programs were better aligned with the 

principles of andragogy.  Holmes and Abington-Cooper (2000) suggested that most 

educators assumed it was easy to distinguish an adult learner from a younger learner by 

just looking at the difference in years, but stated that the “difference goes beyond years” 

(p. 1).  These researchers continue to challenge our thinking around this dichotomy by 

commenting “the various concepts of an adult learner become even more confusing when 

we try to integrate them with our personal beliefs of what we think an adult learner 

should be” (p. 1).  According to Hase and Kenyon (2001), the distinction that Knowles 

made “between how adults and children learn was an important landmark in teaching and 

learning practices in vocational education” (p. 2).  These authors view the ideologies of 

Knowles as being principles necessary to guide the practices that “may have application 

across the whole spectrum of the education and learning lifespan” (p. 2).  While 

comments from stakeholders supported this notion of ensuring a seamless educational 
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system that was not constricted by the barriers that appeared to exist between K–12 and 

colleges, they also indicated that there was room for further improvement.  One 

suggestion was that instructors of ACE IT programs needed to have a better 

understanding of the young learner.  A recommendation that came forward was that 

instructors teaching trades programs should have qualifications in education other than a 

trades certification in order to better understand the various concepts that are needed 

when instructing these transitioning students.  While there were comments suggesting the 

need for a more seamless transition from K–12 to post-secondary, most felt that these 

battles were past, and there were other areas that could be improved upon, such as having 

instructors fully understanding and practicing with authority the learning theories that 

best supported programs such as ACE IT. 

Viewing andragogy more as a technique rather than a pure learning theory may be 

more appropriate when considering ACE IT programs.  Knowles (1979) stated: 

 I am not saying that pedagogy is for children and andragogy is for adults, 

since some pedagogical assumptions are realistic for adults in some 

situations and some andragogical assumptions are realistic for children in 

some situations.  And I am certainly not saying that pedagogy is bad and 

andragogy is good; each is appropriate given the relevant assumptions. (p. 

52) 

Based on these comments, it appears there are elements that could be taken from 

both pedagogy and andragogy, principles that would benefit ACE IT programs.  An 

Australian study carried out by Choy and Delahaye (2002) on 266 vocational education 
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students provided evidence that this joint provision of combining the best practices found 

in both pedagogical and andragogical theories may have value for students in the age 

range of ACE IT students.  The results of their study “showed that young people aged 

17–24 have a preference for both pedagogical and andragogical orientations to study” (p. 

3).  While the participants of this Australian study stated they did not favour all 

andragogical practices, they did however appreciate the social aspects, the role of the 

teachers as being experts and transmitters of knowledge, and the respect that teachers 

provided them in the same way they respected the older students.  Similar notations were 

made by stakeholders in the ACE IT program. 

Cooperative Learning in Apprenticeship and the Connection to Vygotsky 
Moving beyond the debate surrounding pedagogy and andragogy, Vygotsky 

suggested a theory that he described as cooperative learning (Vygotsky, 1976).  Other 

well-known educational researchers, including Dewey (Hickman, Neubert, & Reich, 

2009), also referred to cooperative learning as a theory or model that influences learning, 

and certainly educational delivery.  So what is the makeup of this theory and how does it 

fit within the context of ACE IT (apprenticeship) and vocational education?  According 

to Li and Lam (2013), cooperative learning is a student-centered, instructor-facilitated 

instructional strategy in which small groups of students are responsible for their own 

learning and the learning of all members of the group.  Students interact with each other 

in the same group to acquire and practice the central elements of a subject matter in order 

to solve a problem or complete a task.  Often, group activities involve problem-solving, 

where the solution relies on the experience and participation of all group members.  

Throughout the interviews, parents commented positively on the learning style they 
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witnessed at the college where ACE IT was taught.  Their comments included “groups of 

two or three students” and “working in teams” and “instructors were teaching in a way 

that evoked problem-solving.”  What these parents were observing was cooperative 

learning strategies in practice.  An example of this learning style in a laboratory setting 

may see a small group of students in an electrical class provided a schematic diagram and 

a group problem to wire a circuit in a house according to the diagram.  This is a cursory 

example of student-centered, student-led learning.  A further example could be where the 

instructor in a mechanics class has a group of students working together to solve a 

programmed engine problem in a vehicle.  These small groups of students, working 

together in a student-centered learning environment designed by the teacher, are 

examples of cooperative learning.  Panitz (1999), in discussing cooperative learning, 

offered a parallel definition.  He went on to add that the teacher maintains control of the 

learning environment facilitating the direction learning takes, designs the learning 

activities, and the structures work teams.  This practice was evident in ACE IT programs, 

and stakeholders mentioned the high level of engagement that occurred when instructors 

facilitated learning as opposed to just teaching.  Students also found that when they had 

to participate in an activity as part of a team, they felt more depended upon, and parents 

spoke of the confidence these students gained as a result.  One stakeholder mentioned 

that this team-based approach to learning complemented what the expectations at a 

worksite demanded, and that people needed to learn how to cooperate and work as a 

team.  Kagan (1989) concurred and further contributed that in cooperative learning the 

teacher designs the social interaction structures as well as learning activities.  In ACE IT 

programs, when instructors assembled groups of students together where there were age 
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and experiential differences, the social structure that formed strengthened the learning 

experience.  One parent noticed this and suggested caution in this process, as it took time 

for the young student to adjust to this new type of environment and to become 

comfortable participating.  It would be appropriate to suggest that this cautionary 

reminder is one that instructors of ACE IT programs must be aware of and be able to 

manage, so younger students do not become discouraged in the process involving social 

interactions that are key elements of the learning system.  

Stakeholders agreed that group work was a positive element found in the ACE IT 

program.  Teamwork was, as well.  However, a key difference between group work and 

teamwork is that group work tends to be less structured.  Within teamwork, typically a 

structure or hierarchy exists, where positions of leadership are established.  Often, 

industry leaders make comments that employees must be able to work as part of a team, 

and even within this study, stakeholders remarked on the importance of ACE IT students 

being able to communicate effectively and work as a productive member of a team.  One 

individual spoke about the young ACE IT student needing to learn to work as part of a 

team as this was an expectation on the jobsite where “safety of all could be impacted by 

one”—the one being the person who fails to cooperate as part of the team.  While 

teamwork is a tenet within cooperative learning, teamwork may not have been the 

experience of all students who were in an ACE IT program.  Certain ACE IT programs 

such as Cosmetology and Partsperson are examples of trades that can be more individual 

in practice, yet the majority of businesses that employ tradespersons have managers and a 

well-defined reporting structure.  Teamwork should be a practiced part of all ACE IT 

programs, as stakeholders mentioned this as being an important element of the program.   
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Johnson and Johnson (2009) and Johnson, Johnson, and Holubec (1993) indicated 

that in cooperative learning, students can maximize their own learning and the learning of 

others when they work together.  This was a trait that stakeholders in the study 

commented on positively when they shared their views supporting the value of teamwork 

and team-building, as it was practiced in ACE IT delivery.  Slavin (1996) further argued 

that a critical element of cooperative learning is group teamwork and team goals.  Dewey 

(1916, 2012) also believed that teamwork was important within education and was 

something that students needed to continue to develop so that their knowledge and social 

skills could be put to use outside the classroom and in the democratic society.   

Cooperative learning theory portrays students as being active recipients of 

knowledge, where students are discussing information and answering in groups, engaging 

in the learning process together rather than being passive receivers of information (e.g., 

teacher talking, students listening), and building social skills that are needed for them to 

react and interact within society.  Working as a member of a team, with team goals in 

place, is at the heart of cooperative learning.  It is paramount that vocational education 

programs be social and engaging in order to replicate the real-life workplace.  

Cooperative learning in apprenticeship and vocational education, by its very nature, is 

linked to constructivism, where learners are striving to construct meaning from their 

learning in association with new experiences.  Although a literature search found 

numerous examples of constructivist approaches in such areas as science, mathematics, 

and English, there were very few explicit references to constructivism and cooperative 

learning theory in vocational education and apprenticeship literature.  However, while 

there was a dearth of literature in this area, according to Lynch (1997) most would agree 
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that the essential role of vocational education is “to facilitate construction of knowledge 

through experiential, contextual, and social methods in real-world environments” (p. 27).  

To make the point, the school must be an extension of the workplace, and cooperative 

learning practices carried out at the technical school must assist in helping students make 

the transition from school to work.  This is accomplished by practicing elements found in 

cooperative learning, such as teamwork and group problem-solving that are essential on 

the worksite.  One government official commented, “None of us learn in isolation, 

certainly not in this area.”  Further, to outline the importance of teamwork and team 

goals occurring in ACE IT training, a principal stated, “Very few jobs are done in 

isolation so you have to learn and be able and willing to work as a team.”  This 

realization puts the importance of learning in a social context for trade programs in the 

forefront. 

Zone of Proximal Development  
Elements of cooperative learning can be found in all aspects of apprenticeship 

teaching and learning.  Additionally, Vygotsky’s concept of the Zone of Proximal 

Development (ZPD) is central to apprenticeship training (see chapter two).  The 

discussion here is to elucidate how these two theories connect to apprenticeship (ACE IT) 

and vocational education.  In this researcher’s interpretation of Vygotsky’s educational 

theory as it applies to the cooperative learning concept, I follow Doolittle’s (1995) lead. 

Doolittle conceptually purports the Zone of Proximal Development as being the 

connecting link between Vygotsky’s educational theory and cooperative learning that is 

widely promoted today.  This broadened view was also shared by Lave and Wenger 

(1991) where they saw Vygotsky’s ZPD as being a conceptual tool for understanding 
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apprenticeship training.  Doolittle summarized Vygotsky’s ZPD concept where he stated 

“that central to Vygotsky’s theory of cognitive development is his theoretical construct of 

the Zone of Proximal Development” (p. 3).  He proposed that a child’s immediate 

potential for cognitive growth is bounded on the lower end by what the child can 

accomplish on his/her own and on the upper end by what the child can accomplish with 

the help of a more knowledgeable other, such as a peer or teacher.  This region of 

immediate potential is the Zone of Proximal Development.  As a child learns to complete 

tasks with less and less assistance, the child’s cognitive skills develop, and he/she 

advances through the development zone (see Figure 5.3). 

While Vygotsky’s work was carried out on children, his theoretical notion of the 

ZPD has direct connection to apprenticeship (ACE IT) training.  Bockarie (2002) stated 

that, while some reviews of Vygotsky’s work have been carried out on adults, “little 

analysis has been conducted on the ZPD and its utility in vocational and technical 

education and training” (p. 2).  He suggested that such an analysis “may help us to 

understand how adults learn, develop, and maintain the competence to perform the tasks 

required in their communities of practice” (p. 2).  By communities of practice, he meant 

the day-to-day activities that are carried out as part of the occupational tasks completed 

by an apprentice or journeyperson practicing his/her trade. 

According to Rottier and Ogan (1991), “Vygotsky’s ideas concerning the ZPD 

provide strong support for the inclusion of cooperative learning strategies in classroom 

instruction.” (p. 1).  This was seen by stakeholders in this study, who commented on how 

the group activities in ACE IT laboratory and practical settings helped students quickly 

understand the learning phenomenon.  In Vygotsky’s (1987) words, “What the child is 
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able to do in collaboration today, he will be able to do independently tomorrow” (p. 211).  

ACE IT students working collaboratively together under the guidance of their instructor, 

performing tasks with help and then later independently, were examples of this 

community of practice. 

Figure 5.3 (Li & Lam, 2013) illustrates the Zone of Proximal Development and 

shows the linear pattern learning takes through the zone, as indicated on the “x” axis. 

 

 

 

Figure 5.3.  Zone of Proximal Development and Linear Learning 

 

 When considering how apprenticeship and vocational education training 

incorporate both the use of the cooperative learning and the zone of proximal 

development, it becomes clearer how the teaching and learning process occurs.  Drawing 

this discussion back to the study of ACE IT, the connection is as follows: ACE IT 

students come into the trade program that they have chosen.  As suggested in the findings 

of the study, the best place for this training to take place is in the college system.  Here, 

the instructor utilizes the cooperative learning strategy, and small groups are formed from 
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the relatively small class that the instructor has to instruct (class sizes typically range 

from 12 to 18 students).  Students in these smaller groups are generally given a task that, 

due to the nature of the program, will involve a practical solution as a result of the 

problem.  As mentioned earlier, this could be to follow a schematic diagram and wire a 

house or to diagnose a common mechanical fault in a vehicle.  From this it can be 

understood how the student logically moves into the Zone of Proximal Development.  

Referring to Figure 5.2, the student or group of students will typically find themselves 

somewhere between what is known and what is not known.  The objective of the 

instructor is to guide the students from what they do know to what is not known and have 

them gain this understanding (knowledge) to the point where it becomes known.  This 

learning is managed by exercising a teaching practice that would occur in the middle 

frame of this figure, guided by the teacher or knowledgeable person.  By employing the 

elements found in cooperative learning theory (e.g., student-centered, instructor-

facilitated, small-group-focused) through the Zone of Proximal Development, learning is 

achieved.  These two Vygotskian theories are utilized in the delivery of ACE IT 

programs and apprenticeship training, and clearly constructivism served to bridge 

Vygotsky’s ZPD and the practice of apprenticeship, as revealed by Lave and Wenger 

(1991) and Doolittle (1995). 

Learning Theory and Practice Summary 

In consideration of this interpretation, cooperative learning is more student 

centered than teacher centered because it recognizes that the Zone of Proximal 

Development can vary from one student to another, and so the problems presented to 

students must be correctly matched for them on an individualized basis.  If, for example, 
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the student is given a problem to solve individually which is within his or her zone but 

still requires social learning, that student will fail and feel frustrated.  On the contrary, if 

the student is given a problem to solve with the aid of others when he/she can solve it 

individually, the student will be bored because more explanation and help will be 

provided than is needed.   

Cooperative learning, by its very nature, assists in the development of teamwork 

and group problem-solving skills.  Another benefit of cooperative learning is that it copes 

better with classroom diversity than instructor-centered learning. When utilizing an 

instructor-centered approach, generally speaking, the instructor delivers one message to 

the whole class and helps students on a one-to-one basis in an ad-hoc manner with 

whatever time he/she has to spare.  This expresses the notion that instructor-centered 

learning, where there is student diversity, can conjure up a problem.  Within cooperative 

learning, this approach can be an advantage, provided the instructor is monitoring and 

managing the group dynamics as needed, and is properly assessing both individual and 

group development.  A recent article reinforced the concept of diversity within the 

classroom and how cooperative learning theory was used in a trades training class to the 

advantage of the learners: 

 

The larger class size in fact brought some surprising benefits.  Because the 

teacher–student ratio was 1:32, the students came to rely more upon 

themselves than on one another, more than in a typical trade class.  In 

addition, the larger class size brought greater diversity to the class.  One of 

the PLT [Power Line Technician] students, for example, had third year 
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university physics and organized a student study group that was a no-cost 

item to the college, but of great value to the students.  Lab safety issues 

were handled by having students do their lab work in smaller supervised 

groups, where the teacher to student ratio was 1:16 or in higher risk 

situations as low as 1:8 for the period of high risk.  (Skosnik, 2014) 

 

Having diversity within learning groups broadened the groups’ Zone of Proximal 

Development, which allowed students to effectively help one another while developing 

their own social skills in a positive way.  If the class was completely homogeneous, and 

the students were not at different stages, then the problem solving capability of the group 

would be no better than that of the individual.  This situation would revert to teacher-

centered instruction because the teacher would always be the one pushing the learning 

development, owing to the lack of developmental differences in the students.  Yet, with a 

diverse class, in which one student might be stronger in one area, such as construction, 

while another might be stronger at mathematics, an interesting and dynamic learning 

environment can present.  The whole class can move forward based on its collective 

strength, while learning together cooperatively, instead of being held back because of one 

student who is poor at mathematics, while another is poor at shop work.   

In the ACE IT program, the instructor conveys the necessary new knowledge to 

the young learner and shows him/her how things are done.  Over time, the young learner, 

through practice, begins to construct meaning and develop the problem-solving and 

problem-finding skills required to move toward being seem as competent in that facet of 

the trade.  This practice was commented upon in the study by stakeholders and was seen 
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as an important tenet of the program—transfer of knowledge.  The practice was also 

viewed as being representative of what was occurring in industry and during the on-the-

job learning component.  As was supported by Bockarie (2001), “the ZPD concept is also 

applicable to the on-the-job training (OJT) as well as cooperative education programs” 

(p. 10).  Lave and Wenger (1991) also mentioned that those who work in trade 

occupations are always working through the Zone of Proximal Development, as these 

“people never become expert” because they discover daily through their work both what 

they know and what they do not know (p. 5).  Clearly, cooperative learning theory, 

combined with Vygotsky’s Zone of Proximal Development, was evident in ACE IT 

programs and has the potential to provide a better instructional strategy within vocational 

and technical/apprenticeship type training programs. 

Theme #3:  Dual Credit and Career Objectivity 

Three themes emerged from the findings of this study that focused on dual credit 

programs and careers.  The literature reviewed also supported these three core areas.  

First, dual credit programs improved high school graduation rates within the school 

system (retention).  Second, dual credit programs of choice provided a more meaningful 

educational experience for students (relevancy). Third, workplace and industry have 

greatly benefited from dual credit ACE IT programs, as students who take these programs 

are leaving high school with the skills needed to directly enter the workplace, be 

productive in a skilled trade, and achieve a rewarding career.  Succinctly put, ACE IT is 

serving students well by allowing them to get a head start on a career path. 
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Career Aspirations and the Economic Benefit 
From the perspectives of stakeholders it was clear that one of the tenants of ACE 

IT programs was that it was a dual credit program.  Gehring (2001) suggests that such 

dual credit programs better prepare students for a head start on a career, and other 

researchers report that all participants in their focus groups identified the benefits of dual 

credit programs as giving purpose to school and allowing students to do something that 

they were really interested in, thus encouraging retention (Bowlby & McMullen, 2002; 

Karp & Hughes, 2005; Knighton & Mirza, 2002; McCrea & Phillips, 2007; Pennington, 

2004; Taylor, 2007; Watt-Malcolm, 2011, 2012).  When students have choice and 

understand that their educational pathway leads somewhere of interest to them, they stay 

in school and work harder to achieve success (Watt-Malcolm, 2011).  But why is it that 

many students are giving up on school?  As one principal reported, “Students appear to 

be losing confidence in the school as being the place that prepares them for the future 

and for a good career.”  Quaglia and Corso (2014) commented that, while a high 

percentage of high school students reported that they enjoy learning new things, they also 

found school boring.  Similar comments came forth from this study, where students who 

were not challenged by the regular suite of programs offered within the school system 

found that they were more connected to a practical ACE IT program.  Comments like 

“finding school boring” and “losing confidence that school is preparing them for a future 

and good career” should serve as a wake-up call to educators and evoke changes that will 

raise students’ appreciation for the value of high school.  While some students aspired to 

ACE IT programs, it must be noted that not all school districts invest equally into the 

ACE IT program.  Currently, to address this concern, a government initiative is underway 
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within the Province of British Columbia to increase ACE IT programs across the 

province. 

The literature reviewed provided strong evidence that apprenticeship, dual credit 

and dual enrolment were beneficial programs for students.  While the ACE IT program 

was beneficial to students, it also benefited industry and the province.  According to 

Taylor (2007) and Watt-Malcolm (2011), a number of Canadian provinces developed 

high school apprenticeship programs to address the shortage of skilled trade workers and 

facilitate the transitions of young people from school to work.  This concept was well 

supported by my study, with parents referring to ACE IT as being “just what was needed 

to transition the student from the high school to the workplace.”  Researchers Guile and 

Young (1998) agreed “there are number of reasons for the renewed interest in the 

institution of apprenticeship” (p. 173).  However, some view this newly acclaimed 

interest in apprenticeship training as the government trying to strengthen the skill base of 

its future work force.  When stakeholders were asked if ACE IT (dual credit) was a good 

educational choice for students, comments from parents were “Yes, because students can 

finish high school and have a great job,” and, “ready to enter the workforce.”  A 

government official reported “Yes, it gives students ... a foot into transitioning out of high 

school—while still in high school.”  Stakeholders broadly recognized the value of the 

dual credit program as providing an education pathway that allowed alignment to a 

career, while providing for seamless and quick transfers between K–12, college, and the 

employer.  Yet for many, it was the economic benefits of the program that were 

attractive.  Students are receiving post-secondary training in a trade program where the 

government is paying the cost of the training and the school district is covering the 
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tuition.  For students, this is a win-win, as their only costs are their books and time to 

attend school.  While stakeholders recognized the personal financial benefits afforded to 

the students and their families by having these costs covered, keeping students in school 

and having them graduate with a ticket to become employed were seen as providing even 

greater social benefits to the province.  Rumberger (2001) declared that high school 

“dropouts are less likely to find and hold jobs that pay enough money to keep them off 

public assistance” (p. 2).  He further stated that “dropouts cost the nation money in other 

ways as well…as dropouts are more likely to have health problems, engage in criminal 

activities, and become dependent on welfare and government programs than high school 

graduates” (p. 3).  The economic benefits provided by ACE IT far outweigh the costs of 

running the program, and the results of this study have provided evidence that programs 

such as ACE IT do indeed have positive impacts socially, educationally, and 

economically within the educational jurisdiction. 

Chapter Summary 

This discussion chapter detailed the key findings that emerged from the current 

study.  As noted in the previous chapter, the results yielded up clear and important trends, 

in terms of what the stakeholders and students valued in the ACE IT program.  Some of 

what was valued related to getting a head start on a career in the trades and saving college 

tuition.  In addition to these high-value items, the stakeholders noted that the ACE IT 

program was often found to be more authentic or relevant than other high school 

programs.  Another striking characteristic that the stakeholders valued in the ACE IT 

program was the role it played in developing social skills, such as teamwork, cooperation, 

and group problem-solving skills.  Best described was evidence of student maturity, when 
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the ACE IT program was delivered at the college.  Improvement in high school 

graduation rates was recognised, and dual credit programs were seen as a win-win for 

students, parents, institutions, employers, and the province.  All stated, while most 

stakeholders indicated success and satisfaction with the program, there were suggestions 

for program improvements.  Stakeholders suggested the following: 

• That there should be other practical dual credit programs besides ACE IT 

• That ACE IT programs could be strengthened by having co-op functions 

• That ACE IT instructors should have academic credentials, as well as 

trades credentials  

• That ACE IT should be better funded 

• That all ACE IT programs are not equal across the province and should be 

reviewed periodically by the government 

• That assistance for ACE IT graduates to secure employment would be 

helpful 

 

These well-thought-out suggestions could “further benefit” this dual credit program and 

improve upon the success already experienced by those in the program. 

The following chapter will discuss the key recommendations of the study and 

provide concluding remarks. 
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CHAPTER SIX:  CONCLUSION 

Introduction 

This research study reported the main findings from a doctoral study that 

examined “Youth Apprenticeship:  What Impact Has This Program Had in British 

Columbia?”?  Key findings that emerged as a result of the study were that the program is 

highly successful in the judgments of all stakeholders; that the program showed moderate 

improvements upon high school graduation rates; that cooperative learning as a teaching 

and learning strategy was beneficial when applied to ACE IT programs; that the program 

was best delivered at the college; that students matured quickly when taking an ACE IT 

course; and that students of the program benefited by getting a head start on their career 

path.  In this concluding chapter, I summarize my work, state my conclusions, and report 

on areas for further research about the future and value of ACE IT type programs in 

British Columbia.  Further, I present a new model to be considered for ACE IT and 

related vocational education program delivery.  This work has been presented from the 

results that came forward from those who participated in the study.  It is hoped that this 

work will cause readers of all persuasions to think more deeply about issues of learning, 

education, and the connection this bears to society─especially vocational educational 

programs. 
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This dissertation set out to answer two basic questions: 

1. Did the ACE IT program improve the value of high school in the eyes of 

stakeholders who might otherwise have been discouraged by the limited learning choices 

afforded them at high school before the ACE IT program was introduced? 

2. Did the ACE IT program make other impactful contributions within the 

Province of British Columbia that are not currently recognized? 

Program Success—Improved Value of High School as a Result of ACE IT 

The focus of this study was to look at the impacts, if any, that the ACE IT youth 

apprenticeship program introduced into British Columbia has made.  Education is about 

the future and providing the youth of today with a path to a better tomorrow.  Yet, 

education remains the primary symbol of despair in our current society, as numbers of 

students struggle to find meaning in school and, in many cases, fail to see the connection 

between their course work and real-life applications.  This study found that ACE IT did, 

in fact, improve the value of high school in the eyes of those students who were enrolled 

in the program.  Students expressed satisfaction with the program and saw a clear 

connection to a career.  Others commented that the dual credit program had meaning, was 

practical, and gave students choice.  It was stated both by participants in the study and by 

other researchers that when students find meaning in a thing, they tend to find 

satisfaction, apply themselves, stay in school, and graduate. 

Improved Graduation Rates 
During the early part of 2002, the Ministry of Education in British Columbia led 

the development of trades curriculum for the K–12 system with the goal of increasing 

high school graduation rates within the province.  By 2007, graduation rates in the 
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province had improved by as much as two percent.  It would be naïve to suggest that this 

was all due to ACE IT; yet, ACE IT did contribute to this success.  Participants in this 

study made direct reference to the ACE IT program for improving student retention and 

graduation.  Students themselves, when asked if ACE IT had assisted them to 

successfully achieve graduation from high school, commented in favour of this statement.   

According to both the Industry Training Authority (ITA) and Ministry of 

Education data, over 4000 dual credit ACE IT students participate in the program 

annually.  Even if we retain a cautious belief that this program has provided gradual 

improvements towards graduation rates, the views of stakeholders gave evidence that 

ACE IT has contributed towards this cause. 

Program of Choice, Program of Meaning 
 Students typically spend 12 to 13 years (K–12) in school; working nearly every 

day for rewards adults tell them will be there when they complete high school.  Yet, a 

number of students during their final years in high school lose their focus and find school 

boring.  This lack of focus, of purpose and belief in school, was highlighted in this study 

and was also emphasized by researchers discussed in the literature review (Botstein, 

1997; Taylor, 2007; Watt-Malcolm, 2012).  In terms of what we want young people to 

learn, we must provide students with a school system that captivates their enthusiasm and 

encourages their ambitions—maybe their ambitions, and not ours.  With a shift away 

from the status quo, ACE IT became this newfound program, where students were 

provided with further choice.  This dual credit program meant going in a new direction, 

crossing into the educational territory separated by a rift that previously existed between 
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what was taught in secondary school contexts and what was delivered at the post-

secondary level.  Stakeholders valued the perseverance of those who made ACE IT a 

reality, such that this program could be offered to high school students in K–12 schools 

across the province.  Participants commented that the program was both successful and 

satisfying, suggesting that it met their expectations.  This finding emerged, wherein 

stakeholders suggested that this program motivated students and was a program that the 

students could find meaningful because they knew where it would lead.  Others valued 

the opportunity students were provided with, to be able to choose their own ACE IT 

program, something they felt the students were passionate about and connected to.  Watt-

Malcolm (2011) stated when students have choice and see that their educational pathway 

leads somewhere that is of interest to them, they stay in school and work harder to 

achieve success. 

Practical Nature of ACE IT 
With the addition of ACE IT into the K–12 curriculum, practical programs that 

were associated with vocational education once again became available for K–12 

learners.  As part of the effort to trim budgets within the high school system, many 

courses that once had a practical component had been removed in an effort to balance 

budgets.  Science laboratory courses, home economics, and shop classes, to name only a 

few, had all but disappeared from the K–12 system, or if they did exist, did so at a 

minimal level.  This parochial view had allowed for the removal of the applied and 

hands-on skill based courses from schools, at the expense of student learning.  With ACE 

IT programs being available to K–12 learners, the earlier widespread abandonment of K–
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12 applied programs was viewed by the stakeholders as being amended as a result of this 

practical trades based program now being made accessible to K–12 learners. 

Stakeholders valued the inclusion of ACE IT into the K–12 educational system 

and mentioned that the practical aspect of the program was what made the difference.  

Parents alluded to the positive behavioural changes that occurred as a result of ACE IT, 

and felt that because students were actively learning, this iterative modification in 

educational delivery helped improve behaviours for some students, especially those who 

were bored with school.  While school can be seen as essential, it is a very limited 

instrument, if narrowed by funding and program choice, but as Dewey suggested “finding 

satisfaction in a thing may be a warning” (1929, p. 260).  Findings coming forth from this 

study suggested that stakeholders were indeed satisfied with the practical nature of this 

program, and the warning may be to consider providing further practical programs for K–

12 students, as not all students find meaning and relevance in theory-based courses. 

Impactful Contributions Attributed to ACE IT 

Maturity 
 More often, some of the most important discoveries come as unintended 

consequences.  One of the key findings in this study that emerged unexpectedly was how 

ACE IT assisted in promoting student maturity.  Botstein (1997) suggested:  

The difference between high school and college was that in high school 

the rules of the game of school applied.  In college, since college 

presumed that the student was an adult, learning and the game of life were 
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at stake and the rules and consequences were neither so neat nor so 

circumscribed.  (p. 205) 

It was evident, when ACE IT programs were delivered at the college, the dual 

credit high school learner matured more quickly.  As Botstein mentioned, the rules of the 

game changed.  High school students participating in ACE IT programs were viewed as 

adults, and adult behaviours were expected from these students by college instructors.  

Within the college, ACE IT students are placed into classes where the range of students 

varies in age, experience, and diversity.  No longer is the class make-up one of being all 

16- or 17-year-olds who hail from the same regional catchment area; rather, a class may 

well be representative of the province, if not further abroad.  What came forth as a result 

of this classroom diversity was the realization by the younger students that they needed to 

quickly grow up and mature if they were to be accepted (Berger, Turk-Bicakci, Garet, 

Knudson, & Hoshen, 2013; Maître, 2014). 

Stakeholders felt strongly that ACE IT was best delivered at the college.  Given 

the above discussion, it might seem odd that despite our best endeavours to improve 

education, we may have selfishly maintained education anachronistically due to our past 

beliefs of holding students by age to either K–12 or college, when realistically many 

students of K–12 age were ready to move on from high school.  That being said, when 

ACE IT was delivered at the college, the environment of the college assisted in helping 

the student mature more quickly.    
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Economic Benefits 
Ideally, education assists the individual with help in constructing meaning in life.  

Yet, in doing so, often other peripheral impacts ensue.  In the case of ACE IT, while 

students gained knowledge, enjoyed the program, and benefited in multiple ways, there 

was still a further impact provided by the program that had two profound economic 

benefits.  The first was the financial benefits the program afforded the students and their 

families, while the second was the economic benefit to the provincial economy.  Having 

the program tuition paid for by the school district was a direct benefit to students and 

families.  Others applauded the program, as it assisted students towards well-paying 

careers that have lasting economic benefits.  Other researchers, as covered in the 

literature review, looked at the bigger picture and stated that ACE IT was providing an 

economic benefit to British Columbians by reducing the numbers of students who may 

take years to decide that trades education is a viable career choice.  Further, others 

suggested that students now graduate with ACE IT credits as part of their high school 

graduation requirements, begin their apprenticeship, make good money, contribute to the 

workforce, partially remedy the skilled labour shortage, and pay taxes, which creates a 

return on investment to the economics of the provincial system.  It is provocative, if not 

perverse, to dispute the positive economic impacts that ACE IT continues to provide 

students, families, and the Province of British Columbia. 

Career Focus 
According to Lynch (1996, 2000), “vocational education is a collective term 

[used] in high school to identify curriculum programs designed to prepare students to 

acquire an education, job skills, enabling them to enter employment immediately upon 
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high school graduation” (p. 155).  Chapter one of this dissertation suggested the two 

academic pathways that are available for students within the K–12 system—academic 

and vocational.  The ACE IT program fits the latter.  It quickly became apparent from the 

results gathered from this research that there were students in high school who did not 

find meaning in their studies.  These students did not see university as an option but were 

looking for a career in a field they felt passionate about, and for these high school 

students, this was an applied career.  Dewey (2012) described youth as being adequately 

prepared if they began to study occupations, and by occupations, he meant an activity 

through which students learn that they are able to carry out some form of work in social 

life.  It appeared from this study that the majority of students who chose ACE IT viewed 

trades as an occupation that leads to a career and viewed ACE IT as a program that was 

adequately preparing them for life after high school.  Students felt ACE IT did give them 

a good start on their trade of choice and their career, and further stated they were happy 

with the trade they had chosen.  Stakeholders also were supportive that ACE IT was 

providing acceptable guidance by directing students towards a career while still in high 

school.  In Gordon’s (2008) reflection on Dewey, “vocational education could, according 

to him, be the means to induce changes that would improve education” (p. 29). 

Alleged Limitations of the Cooperative Learning Model 
There was evidence of various learning theories being used during the delivery of 

ACE IT programs.  Yet, the majority of the comments suggested that cooperative 

learning was the underpinning theory behind the learning, especially where group-

learning or teamwork was involved.  Trades, by their very nature, use a team approach to 

learning.  Within the apprenticeship model, the journeyperson works alongside 
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apprentices to guide their on-the-job learning.  This centuries-old practice continues, and 

cooperative learning is at the heart of this practice.  Thus, it is important to assess the 

merits of the alleged limitations of the cooperative learning model, as it was clearly 

recognizable within ACE IT program delivery.  Given the financial restraints under 

which vocational and apprenticeship programs are operating, it would be difficult to 

introduce change into the system, if that change requires an expensive learning model to 

deliver the training: the direction, for example, is not to decrease class size but to increase 

it, in order to expand training while remaining within current budgets.  Also, if changing 

to the cooperative learning model required extensive investment to create a new 

cooperative learning curriculum, then that too would be a cost barrier.   

When cooperative learning is seen through the lens of Vygotsky’s learning theory, 

cooperative learning takes on a more precise meaning and does not seem to require 

smaller classes or new curricula.  All students must be in the same Zone of Proximal 

Development, in the sense each student must be able to perform the learning tasks being 

presented at any given time, either individually or with the help of a peer or the teacher.  

Students who are outside this zone do not belong together because the curriculum will be 

either too hard or too easy for them.  Nevertheless, within these limits, it is possible to 

accommodate a much wider range of students than in a conventional classroom, where 

the teacher delivers essentially the same lesson to each student, and it is the responsibility 

of each student to understand the lesson.  Of course, others can help struggling students, 

but this tends to happen in an unplanned, haphazard way.  When the cooperative learning 

model is applied and is guided by Vygotsky’s Zone of Proximal Development, helpful 
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peer-to-peer learning takes place that turns student diversity into a strength of the 

program, rather than a classroom problem. 

Given that the model requires both, individual accountability and group 

accountability, as well as learning that is carefully monitored by an instructor, this now 

becomes a well-defined model operating within reasonable constraints.  Students do not 

simply teach themselves.  Every student needs to develop intellectually, and the training 

must provide a social setting in which every student needs an experienced teacher for a 

significant proportion of the curriculum; otherwise, some students will not be sufficiently 

challenged.   

On the question of whether a new and different curriculum is needed when 

converting a program to a student-centered, cooperative learning model, I believe that 

this research demonstrates that it becomes a classroom delivery transformation and not a 

curriculum change.  Therefore new curriculum and its accompanying expense are 

unnecessary. 

Recommendations of the Study 

Four recommendations from this study are herein identified for further 

consideration.  This researcher carefully considered all study data so that the 

recommendations were “the result of the research, rather than an outcome of the biases 

and subjectivity of the researcher” (Bloomberg & Volpe, p. 126).  Therefore, the 

following recommendations are presented under 1) learning theory recommendations, 2) 

general program recommendations, 3) areas for future research, and 4) provision of a new 

instructional delivery model for ACE IT or similar programs. 
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Learning Theory Recommendations 

Within the ACE IT program, three principles of learning were recognized: 1) 

students are active constructors of their own knowledge; 2) learning is both individual 

and social; and 3) students are resources to be used within the learning environment.  

While parts of various learning theories were seen throughout ACE IT and apprenticeship 

training, based upon the comments from stakeholders, it appeared that cooperative 

learning provided the best alignment to this type of teaching and learning.  The following 

10 learning theory recommendations are therefore presented based on the outcomes of 

this study. 
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1. Teach using whole and authentic activities.  Cooperative learning activities should 

be genuine in nature. 

Interested ACE IT parties stressed the importance of meaningful work, especially the 

need for real projects.  To teach using whole and authentic activities means making the 

learning experience as closely related to the on-the-job experience as possible.  Many 

stressed that it was important to “keep it real, keep it current.”  An example of this could 

be in an electrical class, where students in groups would completely wire a house using 

all the correct tools, wearing the acceptable personal protective equipment, and learning 

in the environmental conditions that could be expected once on a jobsite.  This may mean 

wiring the house outside whether the weather is hot or cold.  This recommendation to use 

whole and authentic learning practices also came forward from the literature review 

carried out for this study. 

2. Create a need for what is to be learned.  

Interested ACE IT parties said that the students must understand why they are being 

asked to learn something.  Otherwise, students will ask, “When am I ever going to need 

this?”  This was supported by comments suggesting the necessity of having ACE IT 

taught in colleges, where the connection to a career and industry could be vividly seen 

and where the instructors had significant connections to industry partners.  An example of 

creating the need for what is to be learned might be where a sheet metal trades instructor 

teaches radial-line development to a class and explains and creates the real-life 

application by constructing a diffuser or reducer for an air-flow system.  This connects 

the need to the learning task, where the students can now construct their own knowledge 

and make their own meaning from the situation. 
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3. Create classroom exercises that require social interaction with peers, teachers, or 

professionals.   

In the case of ACE IT programs, the emphasis would be less on the teacher and more on 

social interaction with industry personnel and industry leaders.  This should be 

established by having ACE IT students visit various industrial sites while they are 

enrolled in the program, where they could speak out and ask questions.  Also this social 

interaction can be reciprocated by having industry personnel visit the students in their 

place of learning.  A further example of social interaction could be having the learners 

phone suppliers and order parts for their projects.  By taking charge of their learning, 

social interactions will improve.  Other activities for social interactions could include 

having the instructors take the students to industry events, dinner meetings, and related 

social functions where interactions naturally occur. 

4. Provide opportunities for verbal interactions.   

Interested ACE IT parties stressed the need for more communication.  The cooperative 

learning model allows for, and indeed requires, peer-to-peer and other forms of helpful 

communication, which enhances cognitive development and strengthens teamwork and 

problem-solving skills.  An example may be where the instructor sets up groups of 

students, where one student takes on the responsibility of being the team leader for the 

group.  This practice, over a period of time, would be shared amongst all students in the 

class.  Also, having students participate in “shared teaching” roles, by making each 

student responsible to partially assist the instructor in teaching a new topic or lesson, 

would increase confidence in the verbal interactions of the students. 
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5. Closely monitor student progress in order to avoid assigning tasks that are not 

within a student’s zone of proximal development.  

This approach addresses concerns that the stakeholders expressed over the ACE IT 

curriculum being either too hard or too easy.  Also suggested was the need for the correct 

instructor who can bridge between pedagogy and andragogy for teaching ACE IT 

programs.  This recommendation suggests that the instructor must understand what 

“scaffolding” means and how to engage this practice in the learning environment.  It is 

therefore important that the instructor of the program would know each student 

individually, as a person, rather than only viewing the students as a group of learners. 

6. Instruction or activities must precede a student’s development.   

Some interested ACE IT parties complained that the regular high school programs did not 

involve enough learning, with too much time being spent on activities like passively 

viewing videos or lost days with substitute teachers.  Cooperative learning requires that, 

for each student, there must be relevant learning activities at the upper end of his/her 

Zone of Proximal Development that each student must develop in order to successfully 

complete the task.  This also enhances maturity, which some parents saw as an important 

outcome of the ACE IT program.  It also provides for a more flexible learning day that is 

not managed by the clock, but rather managed by the learning experience. 

7. Present tasks that students can perform successfully only with assistance.  

This is key to sustaining the social environment of learning, and models behaviour for the 

students that reinforces teamwork and group problem-solving, all needs identified by the 

ACE IT stakeholders.  This type of learning will engage the Red Seal instructor, who 

becomes active in the learning by participating in more than just a demonstration of the 
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activity.  In a heavy duty mechanical class, for example, the instructor may work with a 

team of students to remove an engine from an excavator or to repair a final drive unit 

(gear-box) for a mine haul truck.  The instructor works with the team of students, 

allowing them to perform the tasks with his/her assistance, paralleling the apprenticeship 

model of learning, where the journeyperson works with the apprentice to provide the 

correct instruction.  Slowly, as learning occurs and skills are transferred from the master 

to the apprentice, the instructor will do less and the students can do more. 

8. Provide sufficient support to enable the student to perform challenging tasks 

successfully, and then gradually withdraw support as the student becomes more 

skilled. 

The ACE IT interested parties commented that the program developed self-esteem and, in 

some cases, for the first time made students feel that they could become good students.  

Enabling a student to succeed with a difficult task, and then withdrawing support as the 

student becomes more skilled, clearly promotes self-esteem, confidence, and 

independence. 

9. Students must be given the opportunity to demonstrate learning independent of 

others.   

This helps students develop a sense of pride in their accomplishments, which is 

something parents in particular attached importance to for the ACE IT program.  An 

example of this is where the student worked as part of a group, but then after the 

repetition of the task, was able to complete the task individually.  This is how the student 

moves laterally through the Zone of Proximal Development (see chapter 5). 
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10. Construct activities that are designed to stimulate both behavioural changes and 

cognitive/metacognitive changes.   

Some parents and educators associated with ACE IT programs clearly wanted the 

program to change the behaviour of students, to make them grow up and be less 

disruptive in class.  Cooperative learning places students in a group where each member 

of the group has a role and purpose.  Practicing this model in the college allows a mix of 

ages, as the ACE IT students are not their own cohort, but rather the class is a mixture of 

students of various ages.  Students will try when they feel the goal is within their reach, 

and within the reach of their peers, whom they’ve come to respect and depend upon.  

When class dynamics involve a mix of younger and older students, the younger students 

mature more quickly. 
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ACE IT: Program Recommendations 

 The research identified the following eight areas where improvements could be 

made to the ACE IT program.  These are presented as follows: 

1. Offer ACE IT programs at the colleges, provided the colleges are willing and able to 

deliver the program and have local industry support for the program.   

On this point, some data advised using the colleges more, while other data suggested 

using the high schools.  The data this researcher valued most recommended college 

delivery of the program over high school delivery of the program because of the 

professional grade laboratories/shops in the colleges, the qualified Red Seal instructors 

with extensive industry experience, and the close ties the colleges have to industry.  

These reasons are decisively in favour of the colleges.  

2. Expand the ACE IT program with more offerings at more colleges.   

All the data pointed to ACE IT being an excellent program that is greatly valued by all 

stakeholders and deserving of expansion.  However, in consideration of recommendation 

one above, offering more programs must be supported by regional industry.  While 

students felt there were enough ACE IT choices, this may not necessarily be the case in 

all regions of the province.  Based on the supports needed for the programs, if ACE IT is 

to expand, then the region must see the need to support the program.  This may mean, 

rather than saturating the market annually by graduating too many young apprentices in 

certain trades, that the program could be offered every alternating year. 
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3. Limit ACE IT programs to exposure of the trade with some practical experience 

that develops basic, entry-level job skills and carries dual high school–college credit 

for first-year technical training with the ITA.   

Some of the ACE IT interested parties expressed a wish to have upper levels of 

apprenticeship training provided under the auspices of ACE IT.  This researcher agreed 

with those who opposed expanding the ACE IT program to more than one level of 

technical training.  Every ACE IT offering costs money to deliver, and the original 

mandate of ACE IT was to provide greater choice to high school students, improve upon 

graduation rates, and equip students with entry-level job skills.  This is best served by 

focusing on first-year apprenticeship training, not more advanced training which 

normally occurs once the apprentice is an experienced worker returning to school for 

classes in upper-level technical training.  The key focus is to make sure that the practical 

aspect of the training is being provided, as the stakeholders suggested, in terms of being 

real and authentic.  It also means that a high emphasis is placed on safety and the 

recognition of safe work sites.  This does not mean simulation and scaled-down practical 

exercises, but practical activities should be as close to what is expected in industry as 

possible.  Examples of this real activity could be in the ACE IT Heavy Duty Mechanics 

trade area, where the class rebuilds diesel engines for a company, or in a carpentry class, 

building a house on a city lot that would be sold upon completion.  Stakeholders highly 

emphasised the need for improved practical experiences in ACE IT delivery. 

  

251 | P a g e  
 



 

4. Develop a plan for the future use of ACE IT programs, which would identify the 

essential resources that a community would need to have in place for an ACE IT 

program to run in the community.  

This resource would look at the community, a suitable college partner, and support from 

local businesses and industry, which agree to provide work experience or co-op education 

opportunities for students and possible employment after graduation.  This would include 

aligning programs to support regional economic needs and future growth. 

5. Reconsider college admission policies for vocational education classes to utilize the 

cooperative learning model.  

Such classes can accommodate a wider range of students, including some students at the 

lower end of the “Zone of Proximal Development,” and others at the higher end.  This 

was in effect done with a recent TRU pilot project, and had a very good result.  Carefully 

tailored entrance exam results may assist with finding the right mix of students’ skills 

upon entry and prior to the start date of the program.  Doing so might help create 

opportunity for students who may not otherwise make it into the trades because they were 

discouraged by their prior educational experiences.  A recommendation was for trade-

specific entrance exams to be used for all potential ACE IT students. 

6. Given the critical importance of social learning, as demonstrated in the work of 

Vygotsky and others, support research aimed at examining how the social aspects of 

learning can be incorporated into online learning resources.  

The province is promoting the development of online textbooks.  This is surely a good 

thing because the books are offered at no cost to the students and can be downloaded.  

But, if these books are simply being downloaded and printed, the process does very little 
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to advance the state-of-the-art for online learning.  The Internet is simply being used as a 

delivery mechanism for college textbooks.  But, if blogs were attached to these books, 

and students from different colleges had the opportunity to interact with one another 

online, then aspects of social media would come into play.  This would advance the 

social learning for online learning and perhaps create a virtual cooperative learning 

environment that could bridge different institutions. 

7. Develop ACE IT programs to assist with improving graduation rates and leading to 

successful careers for Aboriginal learners. 

Graduation results improved when this constituency of students was able to take ACE IT 

programs.  More research needs to be done in this area to understand what the strengths 

and barriers are within this program, and how ACE IT programs impact education and 

career opportunities for Aboriginal learners. 

8. Create a pre-ACE IT program for students in grades 10 or 11. 

To help younger students who are on an ACE IT pathway prepare for the transition to 

ACE IT, it was recommended that an applied course be provided and offered in the high 

school that these students would complete prior to entering ACE IT.  This course might 

be a construction sampler course for those who have chosen a construction-related ACE 

IT program.  For students moving into a mechanical area, a mechanical sampler course 

would be provided.  By advancing the learner’s skill set, he/she would be better prepared 

to tackle the ACE IT program.  These pre-ACE IT preparatory courses were seen as 

another way to also keep younger students engaged and focussed while in high school, 

prior to their ACE IT program beginning. 
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Innovative Delivery Model for ACE IT Programs 

While the ACE IT program was seen as an excellent program, some shortfalls 

existed, namely with the delivery of this highly practical program in remote areas of the 

province.  ACE IT programs within the province of British Columbia have followed the 

status quo, being somewhat traditional when it comes to instructional delivery.  While the 

majority of ACE IT programs are delivered at the college, a small number of programs 

are delivered at the high school level, in some cases with a college instructor and in other 

circumstances with a high school teacher who holds a Red Seal in the trade area.  This 

modality of instruction is not dissimilar to instructional delivery that occurs for 

vocational programs in other leading economic countries of the world such as Australia, 

Scotland, and Germany.  Wherever the institutional venue, the format for the delivery of 

the daily lesson is quite similar.  Typically, mornings are reserved for theory instruction, 

while afternoons are devoted to practical and laboratory activities.  In the majority of 

programs, the same instructor has responsibility for the entire teaching assignment, 

teaching the theory component in the morning and then guiding the practical laboratory 

exercises in the afternoon.  One barrier that has always existed within the current 

teaching model is that instructors typically teach at their home facility and prefer not to 

travel off campus to deliver the program.  This means that the learners must leave their 

home region to take their training at the college, sometimes at a significant cost to them.  

For many families, this is just too burdensome based on their financial situation, and they 

make the decision to forego this life-changing educational opportunity for their child. 
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In many cases, the typical instructional day ranges from between five to eight 

hours in duration.  Sometimes, the amount of time given to each segment 

(theory/practical) may vary, with less time devoted to theory and more time directed 

towards practice or vice versa.  This predictable method is widely practiced in vocational 

education apprenticeship classes in Canada and other leading industrial countries. 

Stakeholders in this study suggested the program be available as a program of 

choice to all K–12 students across the province.  Additionally, researchers Watt-Malcolm 

(2011), and others stated that the program is best taught at the college, by college 

instructors, a truism endorsed by the findings of this study.  The question then becomes 

“What happens when you have learners who live far away from a college?”  How are pre-

apprenticeship or similar programs to be taught in remote areas—an issue for potential 

students in geographical areas such as island nations (e.g., Fiji, Solomon Islands), remote 

areas of Australia, and even directly, large industrial sites across the world?  This is a 

good question.  Based upon this doctoral research, I now offer an alternative model, 

which I will name the “Adaptive Technology Partnership” (ATP) model.  This model is 

not only of value to British Columbia, but may also be considered as a possible solution 

nationally and internationally, where prospective students are in isolated regions.   

Adaptive Technology Partnership Model 
The Province of British Columbia is geographically vast and rugged.  Some 

school districts are located in extremely remote regions of the province and do not have a 

college with trades training facilities in close proximity.  In order to give choice of ACE 

IT programs to K–12 students living in remote locations, the ATP model may present a 
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viable option.  This new model will now be described and the theory and practical 

delivery components of the model discussed in the following sections. 

Theory Delivery Using ATP Model 
Through the use of a range of technologies, the ATP model will allow for ACE IT 

or similar vocational or pre-apprenticeship programs to be delivered to students in areas 

where there are limited or no college facilities.  First, the school and school district (the 

client) would partner with a college of their choice that has a reputable track record of 

delivering quality ACE IT or similar pre-apprenticeship programs.  The model of 

instruction would primarily remain the same, with the theory portion of the course being 

delivered during the morning, while the practical or laboratory component would be 

completed in the afternoon.  However, variations could be entertained here, as this is only 

a single instructional model commonly practiced at the majority of institutions.  There are 

most certainly other sound instructional practices carried out in other locations.  With the 

ATP model, the predominant difference would be that the theory component would be 

delivered to the students via interactive live video streaming—that is, interactive 

television (ITV) using video cameras.  This would mean that an ITV room would need to 

be in place at both locations—the host school, and the remote site.  Supporting 

curriculum and common learning resources would be provided in advance to the learners 

in the form of student packages.  Examples of these learning packages may be similar to 

what is currently produced in Alberta, known as Individual Learning Modules (ILMs).  

These learning resources are available for the majority of the high-demand trades.  The 

ATP model would allow the instructor to remain at his/her home college, in whatever 

province or country he/she is located, and teach virtually using the interactive live video-
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streaming method.  While ideally, the college instructor would be teaching to students in 

one remote location, there is nothing preventing additional remote virtual classrooms 

from being connected at the same time, thus creating a multiple virtual classroom 

ensuring sufficient students to make the program viable.  Figure 6.1 displays the 

conceptualization of the Adaptive Technology Partnership model depicting the delivery 

of the theory component of the technical program. 
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Figure 6.1.  Adaptive Technology Partnership (ATP) Model 

 

 The ATP relationship illustrated in Figure 6.1 consists of the host college, the 

school district or industry site, and the students.  This conceptual model outlines the 

relationships that exist between the three groups.  This model covers the theory delivery 

portion of the program, and Figure 6.3 and Figure 6.4 outline the practical components of 

the ATP model.  

Responsibilities 

 Utilizing the ATP model, the host college would have a legal agreement in the 

form of a contract or memorandum of understanding in place with the client outlining the 

program outcomes.  The client may be the school district, industry, or whoever is 
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receiving the training.  The host college retains responsibility for the curriculum, lesson 

delivery, instructor, and instruction resources.  The host college will have a dedicated 

ITV room equipped to deliver the course/program using a broadband Internet connection.  

The school district or industrial site, in partnership with the host college, would also need 

to have an ITV classroom connected to the host college, where students would assemble 

for their theory lesson.  The instructor at the host college would connect to the remote 

classroom or classrooms, as established in the partnership agreement.  Theory lessons 

may take place each morning, or as previously arranged by the instructor as set forth in 

the course outline.  Figure 6.2 shows the connection between the host college and remote 

sites as required when using this model. 

 

 

Figure 6.2.  Instructional Sharing Role using the ATP Model 

 

Figure 6.2 demonstrates how the instructor can be physically distant from the 

learners and, through an ITV system, provide theory instruction to students at each 

location synchronously.  This ATP model would also be attractive for smaller island 
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nations that may prefer to have instruction provided from a specific college of their 

choice, based on the quality of that college’s curriculum and instructor.  While the 

college instructor remains at the home college, complete communication occurs in real 

time between the instructor and students during the virtual delivery of the theory.  The 

instructional delivery of the technical theory would be through the use of synchronous 

delivery.  While time zones could potentially impose a barrier, it would be best for the 

partners to consider this prior to establishing an agreement.  Using this model, the 

instructor and students can, in real time, converse with each other while the instructor, 

through use of PowerPoint, data projectors, and digital object cameras, teaches using 

multiple technologies to facilitate the lesson with learners. 

Students 
 The intent of this model is to provide quality trades and/or technology programs 

to students in remote geographical locations.  This model will provide a greater level of 

educational choice to students who are living in more isolated locations.  The ATP model 

has been developed with the understanding that the students are mature and should be 

considered adult learners who can take responsiblity for their own learning.  The students 

will be required to be in the classroom at the set time with their learning materials.  The 

duration of a lesson should be no more than two to three hours in length with scheduled 

breaks during this time.  This way, during breaks, discussions amongst students and 

reflection on what has been taught/learned can naturally occur.  This practice supports 

cooperative learning principles through the use of this alternative model of delivery. 
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Practical Delivery Using ATP Model 
 The practical component of ACE IT and/or similar technical programs is a key 

component of the program and was repeatedly mentioned by stakeholders as being 

critical.  Hands-on, real, and authentic, were some of the descriptors used by 

stakeholders when describing the quality and types of experiences that were expected in 

the delivery of the practical lessons of ACE IT programs.  Using the ATP model, the 

practical learning and program outcomes would be developed by the college instructor 

while ensuring there is a competent local journeyperson (someone from the local region) 

available to teach the practical learning outcomes.  The student or students, upon 

completion of the daily theory lesson, would move to the practical site, where the local 

journeyperson would assume the practical training.  This may be at a local industry site, a 

mobile laboratory, or a jobsite.  In the ATP model, the theory would be taught by the 

experienced Red Seal college instructor, and the practical component would be taught by 

a local journeyperson who is experienced and has qualifications in that trade.  This local 

journeyperson now becomes the “on-site” loco-instructor, or person who is acting on 

behalf of the instructor.  This term has been assigned to the on-the-job journeyperson 

who is acting on behalf of the college instructor.  This follows on the term loco parentis, 

which describes teachers who have the authority/responsibility of the parent when 

teaching the K–12 learner.  The loco-instructor would be guided by the lesson plans that 

have been developed in advance by college instructors.  If for example, the program 

being taught is Carpentry, then the construction of a house on a property may be the 

practical learning application.  Other examples may be the Millwright trade, where the 

practical laboratory work may be carried out at a mill, or a mine site, or a location that 
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allows for the assemblage of necessary equipment such as pumps, motors, and conveyors.  

Trades such as Cook may be done individually in a restaurant.  Other trade and 

technology programs could be adjusted to fit according to individual differences.  

However, the success factor in this model lies in the ability of the college instructor and 

the loco-instructor to communicate daily with a willingness to exercise flexibility within 

the program to support the learner.  Further, the occasional on-site visit by the college 

instructor may also be an enhancement to the model.  This would be similar to practicum 

visitations that are conducted by instructors and professors, specifially where programs 

are of a practical nature.   

 Figure 6.3 shows the relational split between the two instuctors, the theory 

instructor at the host college and the loco-instructor remotely carrying out his/her 

instructional duties to deliver the practical component of the program.   

 

Figure 6.3.  Instructional Relationship 
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 Figure 6.3 shows the division of shared responsibility for the instruction of the 

theory and practical elements of the program.  The theory would be taught by the college 

instructor through the use of ITV, while the practical component would be provided at 

the remote location and taught by a local journeyperson termed loco-instructor.  Figure 

6.4 breaks down the practical delivery model. 

 Figure 6.4 illustrates the process of activities that occur in the remote location for 

the practical delivery component of the program.  Following the theory component, the 

students proceed to the practical learning laboratory or jobsite.  The practical learning at 

this site will be supervised and taught by the loco-instructor, who is resident to the area 

and is familiar with the local environment.  As a mechanism to ensure program quality 

and to attest that learning outcomes are being covered during the delivery of the program, 

it is of high importance for the college instructor to know what is being covered off 

during the practical component each day.  This could easily be captured by feedback 

provided to the host school instructor from the students during the morning theory lesson 

and reinforced within the daily communications that occur between instructor and loco-

instructor. 
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Figure 6.4.  ATP Practical Delivery Model 

 

Adaptive Technology Partnership Summary 

 The use of the ATP model for the delivery of ACE IT or similar programs follows 

the recommendations that came forth from this study.  First, the model provides choice 

for students in programs they find rewarding and that lead to a career of interest.  Second, 

it gives access to these successful practical programs for any remote learner.  Third, it 

stays true to the recommendations brought forth to use college instructors for the 

instruction of ACE IT programs, and lastly, it is organised within the framework of 

cooperative learning.  Undoubtedly, the model will require motivated and mature 

students who are disciplined learners, as the college instructor is remote to the location.  

Yet, based upon the findings of this study, it is most likely that those who choose these 

programs will both develop and exhibit mature and adult behaviours and take 
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responsibility for their own learning.  While this model of delivery could be viewed by 

some as being too adult-focused for the high school learner and one where the student 

may fail, the findings of this study suggest that motivation increases when students have 

access to programs they have a passion for and that were not previously available to 

them.  This study found that students in ACE IT programs mature quickly, and this 

maturity can increase in carefully developed learning environments, where the instructor 

provides the structure but also slowly releases control to the students within the learning 

environment.  Further, there was evidence from this study that when students find 

satisfaction in something, they tend to become more engaged in the learning process.   

 While the ATP model is innovative and new, principle elements that make up the 

model are not.  For example, in the German apprenticeship system, the on-the-job 

training component is very prescribed, meaning the student apprentice has certain tasks 

that are required components of his/her learning, which must be accomplished when at 

the industry site.  During the time the student is at the industry site, the student apprentice 

has an assigned mentor (journeyperson) who guides the learning according to the 

prescribed program outline.  The idea of having a remote loco-instructor is new and is an 

extension of this conceptualisation of training. 

 Similarly, the use of ITV has been in play for the delivery of academic theory-

based courses for some time now.  Applying ITV to vocational programs that include 

remote learning sites is merely an adaption and a reconfiguration of traditional delivery 

modes to make the program work.  Thus, the ATP model is one this researcher strongly 

believes will provide an innovative model that could very well reduce many barriers 
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currently existing and promote the accessibility of exceptional technical programs for 

learners in remote locations worldwide. 

Future Areas of Research 

 While this study provided insights into the ACE IT program, this work has just 

begun to influence research within this field.  Further research in this area is necessary.  

Listed below are eight possible areas for future research that would further inform this 

area of vocational education. 

1. Conduct a follow-up study of the ACE IT students who completed the ACE IT 

online questionnaire of this study. 

Those who participated in this study were keen to tell their story and hoped it would 

make a difference.  Following up with these students might add further value, where 

questions such as “Are you still working in the trade?” or “Did ACE IT provide you with 

a career/life choice you might not otherwise have considered?”   

2.  Consider Aboriginal, First Nations, Metis and Inuit students in ACE IT programs 

and examine successes, barriers, benefits, and regional and social differences.   

There were stakeholders in the current study who commented that Aboriginal learners 

benefited from ACE IT.  As these were anecdotal comments based on a small sample, a 

targeted study exploring Indigenous students’ needs and motivations would provide 

useful data that could impact enrolment, success, and perseverance within vocational 

programming. 
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3.  Compare and contrast ACE IT programs across school districts.   

Across the province, various school districts offer ACE IT programs.  Some offer 

programs such as Carpentry and Cook training, where others may offer Aircraft 

Maintenance and Millwright.  It would be of interest to conduct research and examine the 

reasons these programs are offered and what the continuation rate of students into the 

trade might be.  These findings may provide the evidence needed to support stakeholders’ 

suggestions that ACE IT programs should only be offered in regions where there is 

regional and industry support for the program. 

4.  Compare regional differences among ACE IT programs in British Columbia.  

Geographically, the province of British Columbia is quite vast.  However, there are 

distinct regions of the province that are supported by a specific industry, such as oil and 

gas in the Northeast or forestry on Vancouver Island and parts of the north coast.  A study 

to explore how resource-based activities relate to regional ACE IT programs would be of 

interest.  This research could help inform labour market economies and government 

program funding models. 

5.  Examine gender differences among ACE IT students.  

Gender is always an area of contention in the trades.  As ACE IT programs have 

progressed and grown in popularity, it would be useful to track gender distributions in 

ACE IT classes over time.  It would also indicate any trends that are occurring such as 

more females choosing a particular trade than in the past, with the view to identify their 

reason for that choice.  A study in this area would inform program coordinators and 

others what considerations are of concern, if any, with a view to ensure gender equal 

opportunity. 
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6.  Conduct a study of women in trades that are historically male dominated.   

Following from the previous gendered point, certain trades are predominantly male 

dominated, and some trades like power line technician have no women working in the 

trade.  Millwright, Pipefitter, and Ironworker, for example, have been historically male-

dominated trades.  Research in this area would inform the direction of these trades and 

others similar to the future makeup of the workforce required for these trades. 

7.  Determine employers’ views of ACE IT programs.  

Within this study, employers were a stakeholder group that was not included, and in 

hindsight probably would have provided erudite information.  As training in the technical 

school is only a small part of what occurs as part of overall apprenticeship training, it is 

necessary to understand from the perspectives of the employers how they perceive ACE 

IT contributing to the capacity of the system (e.g., how many ACE IT Carpentry students 

do we need trained?)  A large-scale research project focused on employers of ACE IT 

students would provide value and has the potential to give insight that could be used to 

strengthen the program. 

8. Consider ACE IT differences among rural, suburban, and urban venues. 

This final point indicating future research is in consideration of the diversity of the 

province.  It would be of interest to understand how ACE IT programs differ based on 

rural, suburban, and urban perspectives.  Many trades support the regional workforce of 

the resource sector, while others support the service industry, yet others provide the 

backbone for maintenance and manufacturing.  Knowing what trades are required to 

support these industries in each area would be useful.  These industry differences could in 

turn affect how students choose their ACE IT programs. 
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Summary Statement 

The data gathered for this study supported an affirmative answer to the first 

question: Did the ACE IT program improve the value of high school in the eyes of 

stakeholders who might otherwise have felt discouraged by the limited learning choices 

afforded them at high school before the ACE IT program was introduced? 

The data also supported an affirmative answer to the second question: Did the 

ACE IT program make other impactful contributions within the Province of British 

Columbia that are not currently recognized? 

The stakeholders who participated in the study identified many effective 

contributions of the ACE IT program, such as providing a path from high school into 

entry-level jobs in the trades, improvements in student self-esteem that came from 

achieving success in a challenging program, and the development of both academic skills 

in the core subjects of mathematics and science and in the soft skills (professional skills) 

of improved teamwork, better communication skills, improved time management, and a 

more mature approach to life generally.  Students and parents both valued the dual credit 

model that gave choice in education, provided meaningful practical education, and saved 

families money while affording students a head start on college-level training in a trade.  

All of the data were supportive of the ACE IT model, particularly when the programs are 

designed to run through a local post-secondary provider rather than the high school 

because they give high school students more choice.  Adding to this was the greater 

influence that industry had with the college when it came to trade programs.  This added 

choice was viewed as being especially important for students when a standard university 

degree program was not a good fit or possibly not the correct fit at this time in his/her 
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life.  The data suggested ACE IT programs can be particularly helpful for aboriginal 

learners. 

The data also pointed to the usefulness of cooperative learning where many of the 

principles which stakeholders expected to see as outcomes of training (teamwork, 

authentic learning experiences, more collaboration with peers and teachers, and enhanced 

problem-solving) were well supported through the cooperative learning approach. 

Conclusion 

This work explored the topic ACE IT: What Impact Has This Program Had in 

British Columbia?, predominantly from the perspective of students who were enrolled in 

the program between 2004 and 2007 and of those who were closely associated with the 

program—namely, career principals, parents, career counsellors, trade school deans, and 

government officials.  The literature reviewed focused on two key tenets: 1) learning 

theories that best supported vocational and apprenticeship type programs, including 

contextual information about trades training, and 2) dual credit, dual enrolment programs.  

First, the study worked from the assumption that trades education is a valuable and much-

needed service to business and industry in British Columbia (Rojewski, 2002; Ryan, 

1998; Watt-Malcolm, 2011).  Second, students will benefit from having more information 

and exposure to career choices as part of their K–12 educational experience (Heinz, 1999, 

2003; Taylor, 2007).  Third, there is an economic benefit to British Columbians by 

reducing the numbers of students who may take years to decide that trades education is a 

viable career (Cross, 2006; Watt-Malcolm & Taylor, 2007). Fourth, there is a strong need 

to add to the research literature focusing on trades education (Watt-Malcolm, 2011). 
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 This study was underpinned by the pragmatic paradigm, which posits the need for 

alignment between methods and research questions.  This premise implies that mixed 

methods are most likely to provide optimal data collection to best answer the study 

purpose and questions (Creswell, 2009, 2012, 2013; Onwuegbuzie, Johnson, & Collins, 

2009).  This research employed the use of both questionnaires and interviews using a 

semi-structured schedule.  Questionnaires were conducted through online methods using 

Survey Monkey, and 159 students who took ACE IT programs between the years of 2004 

and 2007 were participants in the study.  Face-to-face interviews were conducted with 

ACE IT stakeholders, namely those groups identified as being close to the program.  Data 

were collected using mixed methods, which made sense within the context of the study.  

The interpretation of the data presented itself clearly as a result of a well-defined 

instrument.  Coding of the data was carried out and triangulated to provide the most valid 

and reliable results.  Bias was controlled by allowing two external professionals access to 

the coded data to review and critique. 

 In all, the study demonstrated strongly that ACE IT as an educational program of 

choice is performing well and is a model that should be considered by other jurisdictions, 

and potentially even other countries.  ACE IT was shown to assist in improving 

graduation rates, albeit marginally, but more importantly, it aided in keeping students 

engaged in school and in purposeful education that led to employment and careers.  The 

ACE IT program also showed it was making other meaningful impacts, such as 

improving career awareness and moving students into a trades certification pathway 

towards journeyperson status.  While doing this, ACE IT students were contributing to 

the economy and filling vacancies for much-needed skilled jobs.  In all, considering the 
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financial contributions being made by the Province of British Columbia, the benefits of 

the program suggest that it is contributing early to return on investment.  This return is in 

having young graduates enter the workforce early and contribute to the economy of this 

province. 

Final Words 

In concluding this dissertation, I will say I was pleasantly surprised by the support 

given by all participants to the study.  Many wanted to be contacted again, some felt 

elated their story would be told and published, and all hoped the study would make a 

difference.  I know personally I am passionate about vocational education and believe 

students should have the freedom of choice in their educational programs.  Yet, there 

continues to be much work ahead to help remove the stereotyping that surrounds 

vocational education as being as second-class system.  This could not be further from the 

truth.  As we view and experience the success and happiness of the lives of ACE IT 

students, I know I will stay the course and continue working towards showcasing the 

great rewards possible when educational choice is afforded students.  I close this work 

with a quote from one of the most influential educational minds of our time: 

“The true starting point of history is always some present situation with a problem.”  

John Dewey (1916) 
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Appendix A 

Letter to Participants: Purpose of the Study 

 
Dear ______________ 

 

Thank you for volunteering to participate in my study has “Youth Apprenticeship:  What Impact 

Has This Program Had in British Columbia?”  This letter is to inform you of the purpose of the 

study, its format, and to confirm the terms of your involvement should you agree to participate. 

 I am completing this student survey as part of my quantitative research data for my 

doctoral dissertation in Educational Leadership at the University of Calgary.  The aim of my 

dissertation is to investigate the general question “Youth Apprenticeship: What Impact Has This 

Program Had in British Columbia?”  In order to address this question my study will explore 

participants’ recollections of their experiences in the ACE IT program while in high school.  It is 

my hope this research will contribute to a better understanding of the ACE IT program from the 

direct responses provided by those who were enrolled in the program. 

Your participation in this research will involve a minimum of one set of questions either by 

online survey or face to face interview.  All comments and answers to the questions will be held 

in anonymity and utmost confidence so as to not reveal any personal connection or information.   

Excerpts in the form of quotations of the interview transcriptions may be included in my final 

dissertation document.  In this use and in any other possible future use of this material, your 

anonymity will be protected.  You will be only identified by a pseudonym. 

Your participation in this research study is completely voluntary and you are free to withdraw at 

any time.  The results of this study will be shared with you upon request. 

If any aspect of the outlined procedure remains unclear or if you have any further 

questions or concerns, I encourage you to contact me by phone or email at 1-250-828-5110 or 

lblangill@tru.ca. 

I appreciate your cooperation and commitment to my project. 

Sincerely 

 

Mr. Lindsay B. Langill 
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Appendix B 

Participant Study Procedural Explanation and Consent Form 

Study Participant Consent Form 

 

Study Topic:  “Youth Apprenticeship:  What Impact Has This Program Had in British 

Columbia?”? 

 

 This research is being conducted by Lindsay B. Langill as one of the requirements 

for earning a doctoral degree in Educational Leadership at the University of Calgary.  

The purpose of this research interview study is to better understand what if any impact 

ACE IT has made within British Columbia.  Participants being interviewed as part of this 

survey were all students in an ACE IT program while in high school.  Participation in this 

project is completely voluntary and individuals may refuse to participate or may 

withdraw at any time. 

 Each participant will agree to participate in the study by completing the individual 

online questionnaire.   

By signing below, I hereby agree to participate in the study by answering the 

questions set forth by the researcher. 

 

 

 

Participant signature: _______________________ Date: _______________ 
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Appendix C 
 

Student Online Questionnaire (Phase Two) 

 

GENERAL DEMOGRAPHICS 
 

 Gender and Race  
 (Check all that apply): 

  Total Annual Family Income: 

 Female   10 –50K   
 Male   50-80K dollars  
 Caucasian   80-100K dollars  
 Aboriginal/First Nations   100-125K dollars  
 Asian   125-150K dollars  
 More than one race   Over 150K   
    
    
    
    
    

 Highest Level of education within the family 
(Check all that apply): 

 Family marital status while enrolled in ACE 
IT: 

 (Please check one box only): 
 

 Did not graduate high school   Married  
 High school graduation/GED   Single  
 College Diploma   Divorced/Separated 

 
 

 Trades Certificate of Qualification    
 Bachelor Degree    
 Master’s Degree   Widowed  
 Doctorate (PhD, MD, DDM etc.)   Common Law  
   Do not wish to answer  
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PERCEPTIONS OF ACE IT PROGRAMS 
1. The ACE IT program helped me to understand the Canadian Apprenticeship system. 
2. The ACE IT program helped me to understand the expectations on me to become a 

qualified journeyperson. 
3. ITA personnel were helpful in developing my understanding of the apprenticeship 

system. 
4. I was clear about the program Instructor’s expectations. 
5. There were enough ACE IT programs (e.g., Carpentry, Electrical, etc.) to choose from in 

my school district. 
 

INFLUENCES 
6. I was directed toward a particular ACE IT program by a school district educator. 
7. I was directed toward a particular ACE IT program by my parent/guardian/relative. 
8. I was directed toward a particular ACE IT program by a friend/peer/sibling. 
9. I had a clear idea of which trade was right for me when I entered ACE IT. 
10. I am satisfied with the ACE IT trade that I chose. 

 
SUPPORT  
11. The educators in my school/district supported me while I was doing the ACE IT program. 
12. ITA personnel supported me while I was doing the ACE IT program. 
13. Technical school personnel supported me while I was doing the ACE IT program. 
14. My parent/guardian/relative was supportive of my studies in the program. 
15. My peer group/friends/siblings were supportive of my studies. 
16. I was treated as an adult when taking my program at the college/university. 

 
PROFESSIONAL SKILLS 
17. ACE IT learning activities developed my written communication skills. 
18. ACE IT learning activities developed my interpersonal communication skills. 
19. ACE IT learning activities developed my verbal communication skills. 
20. ACE IT learning activities developed my teamwork skills. 
21. ACE IT learning activities developed my organizational skills. 
22. ACE IT learning activities developed my decision making skills. 
23. ACE IT learning activities developed my problem solving skills. 
24. ACE IT learning activities developed my technical skills. 
25. ACE IT learning activities developed my numeracy skills. 
26. ACE IT learning activities developed my entrepreneurial skills.  (e.g., risk taking, 

creative thinking, business savvy). 
 

SUCCESS 
27. ACE IT assisted me to successfully achieve graduation from high school. 
28. My chances of getting into a trade would have been poor if it had not been for ACE IT. 
29. ACE IT made it easier for me to find employment in the trades or trades related area. 
30. Because of ACE IT, I will complete/or have completed my trade to certification (C of Q). 
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IMPACT 
31. ACE IT has had a positive impact in my life. 
32. ACE IT has given me a good start for my trade of choice. 
33. ACE IT has given me a good start in a related career (not a trade). 
34. I was satisfied with the educational quality of the ACE IT program I was enrolled in. 
35. I preferred taking ACE IT at the College/University than at high school. 
36. ACE IT better prepared me for “real life workplace” challenges. 
37. ACE IT allowed me to develop a range of professional skills (e.g., organizational, 

behavioural, time management, problem solving, decision making, and teamwork). 
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Appendix D 

Interview Questions   

Questions Used in Phase Three of the Study 

Participant Categories:  Principals, Counsellors, Deans, Government Officials, and Parents 

OVERVIEW OF ACE IT PROGRAMS 

1. Why did the ACE IT program start in your district?  
2. What differentiates ACE IT from other K–12 programs?  Explain. 
3. Are ACE IT programs best taught at the college or in the high school setting? 

Why? 
 

INFLUENCES 

4. How big a role did the ITA play in establishing ACE IT in your district? (NOTE: 
Question not for parents of students) 

5. Is ACE IT a good education choice for students? Explain. 
6. Who has influenced the students’ choice the most? 

 

SUPPORT 

7. Which stakeholders are the greatest supporters of the ACE IT program? And 
why? 

8. What are some of the barriers/constraints with ACE IT programs? Explain. 
9. Who has been most supportive of the students’ success? 

 

SUCCESS 

10. How important are ACE IT programs as an educational program of choice for 
students? 

11. What are the key benefits of ACE IT programs? Explain 
12. What barriers/constraints do some students experience that affects their success 

within the ACE program? 
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PROFESSIONAL SKILLS 

13. How important is it to develop a range of professional skills such as 
communication, problem solving etc.? 

 

IMPACT 

14. What impact does ACE IT have on student behaviour? Explain. 
15. What impact does ACE IT have on student career success?  
16. Do you feel ACE IT contributes to increased high school graduation rates? 

Explain. 
17. Has the “trades” become more accepted as a career path because of ACE IT? 

Explain. 
 

RECOMMENDATIONS 

18. What could be done to improve the quality of ACE IT programs? 
19. What could be done to make the ACE IT experience better for students? 
20. Should ACE IT programs be expanded further? 

a. To all school districts? Explain. 
b. More choice of programs in each district? 
c. Allow more than one level of certification to be achieved. 
d. Other? 

21. Should more academic content courses be included in ACE IT Programs to 
strengthen the rigour? 

22. Are there any other comments that you would make regarding the ACE IT 
program? 
(Personal, school, divisional, university levels or other) 

 

This ends the interview, and I thank you for your time today.  Please feel free to 

contact me at any time if you have any further information or questions based 

on my research.  Thank you    
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Appendix E 

Questionnaire for Qualitative Data Survey:   

Script for Communication about and Invitation to Participate in the Study 
 

All Candidates in Phase 3  

 
 

Letter to Participants 
 
Dear ______________ 
 
Thank you for volunteering to participate in my study “Youth Apprenticeship:  What Impact Has This Program Had in 
British Columbia?”  This letter is to inform you of the purpose of the study, its format, and to confirm the terms of your 
involvement should you agree to participate. 
 I am completing this questionnaire as part of my research data for my doctoral dissertation in Educational 
Leadership through the University of Calgary.  The aim of my dissertation is to investigate the general question “what 
impact has ACE IT had on students in British Columbia?”  In order to address this question, my study will explore 
participants’ recollections of their experiences in the ACE IT program while in high school.  It is my hope this research 
will contribute to a better understanding of the ACE IT program from the direct responses provided by those who were 
enrolled in the program as well as the responses of those who have some involvement or significant interest in the 
program. 
Your participation in this research will involve a minimum of one interview to be held with Lindsay Langill the direct 
researcher.  The researcher will ask you 22 open-ended questions, digitally record, and write notes of your responses to 
each question.  This should only take an hour of your time.  All comments and answers to the questions will be held in 
anonymity and utmost confidence to not reveal any personal connection or information.  In this use and in any other 
possible future use of this material, your anonymity will be protected.  You will be only identified by a pseudonym. 
This is a great opportunity for you to have input into a program that possibly made a difference in the lives of students.  
Your feedback is invaluable to the study and future direction of ACE IT, as you witnessed the results of ACE IT 
directly in the lives of students that you were involved with.  These results based upon your direct experience with the 
program are paramount to the outcome reports of this study. 
Your participation in this research study is completely voluntary and you are free to withdraw at any time.  A summary 
report will be provided to you upon request at the conclusion of the study. 
 
If any aspect of the outlined procedure remains unclear or if you have any further questions or concerns, I encourage 
you to contact me by phone or email at 1-250-828-5110 or lblangill@tru.ca or you can contact my supervisor, Dr. 
Shelleyann Scott at sscott@ucalgary.ca.  
 
The Conjoint Faculties Research Ethics Board has approved this undertaking.  Please contact an ethics resources officer 
at (403) 210-9863; email cfeb@ucalgary.ca if you have any questions about the ethics status. 
 
I appreciate your cooperation and commitment to my project. 
Sincerely 
 
Mr. Lindsay B. Langill 
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Appendix F 
 

Survey Monkey Quantitative Results 
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Appendix G 
 

Typology of Mixed Methods Legitimation Types 

 

                                                       
 

 
 

Legitimation Type                                                                                                     Description 
 
 

 

Sample Integration:                                                               The extent to which the relationship between the 
quantitative and qualitative sampling designs yields 
quality meta-inferences. 

 
Inside-Outside:                                                                        The extent to which the researcher accurately 

presents and appropriately utilizes the insider’s view 
and the observer’s views for purposes such as 
description and explanation. 

 
Weakness Minimization:                                                       The extent to which the weakness from one approach 

is compensated by the strengths from the other 
approach. 

 
Sequential:                                                                               The extent to which one has minimized the potential 

problem wherein the meta-inferences could be 
affected by reversing the sequence of the quantitative 
and qualitative phases. 

 
Conversion:                                                                             The extent to which the quantitizing or qualitizing 

yields quality meta-inferences. 
 

Paradigmatic mixing:                                                              The extent to which the researcher’s epistemological, 
ontological, axiological, methodological, and 
rhetorical beliefs that underlie the quantitative and 
qualitative approaches are successfully (a) combined 
or (b) blended into a usable package. 

 
Commensurability:                                                                  The extent to which the meta-inferences made reflect 

a mixed worldview based on the cognitive process of 
Gestalt switching and integration. 

 
Multiple Validities:                                                                The extent to which addressing legitimation of the 

quantitative and qualitative components of the study 
result from the use of quantitative, qualitative, and 
mixed validity types, yielding high quality meta- 
inferences. 

 
Political:                                                                                   The extent to which the consumers of mixed 

methods research value the meta-inferences 
stemming from both the quantitative and qualitative 
components of a study. 

                                                                                                   
(Onwuegbuzie, Johnson, Collins, 2006, p. 1256) 
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Appendix H 

Professional Skills Descriptive Statistics 
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