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Abstract 

Many high school students are unable to consider engineering as an undergraduate program of 

study because they have not taken the prerequisite courses required for university entrance. In 

order to provide the opportunity for capable students to pursue an engineering degree and 

subsequently enter the engineering profession, they should be more aware of the profession of 

engineering prior to entering high school to enable them to select appropriate courses from the 

very start of their post elementary education. 

 

The focus of this study is to understand how students in grade 7 perceive the profession of 

engineering in two example regions across Canada. Recent literature suggests that action is 

underway in some areas of the United States in order to create awareness and encourage students 

to pursue an engineering program.  These initiatives range from integrating engineering concepts 

into the K-12 curriculum to providing outreach and design challenge opportunities outside of 

school.  In Canada, such initiatives are only present in isolated cases, with limited reach and 

impact.  

 

To better understand the perspectives on engineering of pre-high school students in Canada, grade 

7 students were provided with surveys incorporating a variety of questions pertaining to the 

engineering profession.  All questions were open ended in order to promote individualized 

answers from the students. Survey questions were analyzed with NVIVO software to determine 

common themes in the understanding and perception of engineering from the perspective of the 

students. After the completion of the survey, select students in each location were interviewed in 

order to further explore their perception of the engineering profession. The questions asked 
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during these interviews built on the themes of the written survey. In general, it was found that 

participants had varied and mostly inaccurate perception of what engineers do, and lacked a clear 

understanding of the profession.  

 

After analyzing the data, the subsequent suggested recommendations are to develop a better 

public perception of the engineering profession, develop programs to help teachers better relate 

math and science to engineering in school, and to consider further investigation of best practices 

from the United States and how they might be implemented in Canada.  
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Glossary of Terms 

Term Definition 

Data Set The way the data is placed into different 

categories based on a predetermined fact. 

Category Refers to a collection of codes that are 

assembled together 

Idea Refers to a response from participants 

Code Refers to ideas that have been categorized at a 

basic level 

Response Refers to the indication of an answer being 

provided to a question. 

Student Refers to a student in general  

Participant Refers to a student who was a member of the 

research study 

Colour Legend 

Colour Data Set 

 Ontario 

 Test Class 

 Alberta 

 Know an Engineer 

 Don‟t Know an Engineer 

 Unsure 

 Interviewed Participants 

Explanation of Participant Identifiers 

Item Definition 

ED, KV, KA Location identifiers 

Number Unique participant identifier 

S Survey 

i Interview 

#.# Indicates question number from survey or 

interview, following by response. 
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Chapter 1 Introduction 

Engineering, as defined by the Canadian Academy of Engineering is (1): 

 Set in a social context, engineering is a profession concerned with the creation of new 

and improved systems, processes and products, to serve human needs as they are 

expressed by individuals, communities, governments and corporations.  

 Its central focus is design, an art entailing the exercise of ingenuity, imagination, 

knowledge, skill, discipline and judgment based on experience.  

 The practice of professional engineering requires sensitivity to the physical potential of 

materials, to the logic of mathematical analysis, to the operational principles of 

processes and systems, to the constraints of human resources, physical resources and 

economics, and to the social and environmental context for society, now and into the 

future. 

A more concise definition of engineering, as defined by Tom Brzustowski, P.Eng, Past  President 

of NSERC, is “the professional activity of creating artifacts and systems to meet people’s 

material needs, with: design as the central creative process; scientific knowledge and economic 

considerations as its essential inputs; and public safety as its overriding responsibility” (2).  

 

It is evident through these respected definitions that engineering is a necessary factor in the 

continuation of a society that exports knowledge and innovation. Over the past 20 years many 

reports have indicated the need for engineers in North America is increasing and the number of 

students entering the field is declining (3). This will result in a shortage of talented workers, 

especially as experienced engineers begin to retire. Without changes in engineering enrollment 
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there will not be a sufficiently trained work force to continue to innovate and create in North 

America.  

 

To begin rectify this situation a variety of programs in the United States have been developed 

providing programs to inform students about engineering. These programs include both in school 

and extracurricular activities, as well as professional development for teachers. Many of these 

programs have run for 5 or more years, with varying degrees of emphasis placed on the 

assessment and validation. Although these programs are present across the U.S., their impact has 

not been as effective as intended in increasing the enrollment and awareness of engineering (4). 

Currently, there are very few programs similar to these, operating on a regular basis, in Canada.  

 

During middle school (grades 7 and 8), students begin to select courses for high school. Certain 

high school courses are required in order to graduate with a full high school diploma; however, 

these required courses are not the same as those that are required for entry into university science 

and engineering programs. If students lack some key math and science courses, it impacts their 

opportunities in future post-secondary programs and professions, especially engineering. In 

addition to the more formal informational intervention programs, there are other influential 

parties present in the lives of middle school students such as parents and counselors, that impact 

awareness of the engineering profession and high school course selection.  

 

The purpose of this study is to describe, from the perspective of grade 7 students, what 

engineering means, and more specifically, how they define and interpret or recognize and value 

the word. It is intended that this understanding will eventually provide strategic direction towards 
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recommendations and/or activities to improve the knowledge and awareness of engineering for 

students in middle school. To develop an understanding of these perspectives, participants were 

surveyed and interviewed.  

 

 Chapter 2 reviews the current literature of the field including the various aspects of engineering 

education that have been and are currently being studied. Chapter 3 describes the method and 

methodology of the study, explaining how the research was conducted. Chapters 4 and 5 explain 

the data collection and analysis. Chapters 6-10 explain the results of the data as well as the 

discussion in various forms.  

 



 

4 

 

Chapter 2 Literature Review 

Over the past 20 years the number of students entering engineering programs in North America 

has declined (5). In 2007, only 6.7% of Canada‟s university graduates were in engineering and 

the engineering technology. In the same year, the U.S. had an even lower percentage of university 

graduates in these fields compared to Canada (6). In 2006, the American College Testing (ACT) 

reported that over the previous 10 years the number of students who stated an interest in 

engineering on the ACT dropped from 7.6% to 4.9% (7).  

 

Historically, engineering occupations have grown faster than others, with the number of degrees 

earned in the engineering field unable to keep up with the demand for jobs (8).  In the United 

States, over two thirds of the H-1B visas issued were for Science and Engineering jobs, indicating 

that companies need to import foreign talent in order to keep up with industry demand (9). 

Twenty-six percent of employees in engineering are over the age of 50, meaning that in the 

coming decade society will lose a quarter of its skilled workers in this field (8). The result is a 

shortage of skilled professionals available in the workplace. The decline in total students entering 

this field of study has and will adversely affect society. 

2.1 Canada 

Canada has a dedication to knowledge and innovation, as it is “the heart of Canada‟s robust GDP 

growth” (10). Engineers are particularly important to Canada‟s competitiveness in the world; 

therefore, Canada is becoming increasingly dependent on immigration in order to meet employer 

demands (11). According to Engineering Labour Market Conditions 2009-2018, a report 
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published by Engineers Canada and Randstad Engineering, there will be moderate to significant 

supply pressures for nearly all engineering disciplines through 2018.  

 

For Canada to maintain its edge as an innovative country, a change must occur that draws more 

students into engineering. As stated by Mr. Boivin, chief operating officer of the Association of 

Canadian Engineering Companies, “We have growth in numbers, but the issue is that we have a 

shortage of engineers, particularly at the project management level. We need to address this issue 

– we need to convince young people, both men and women, to go into the sciences, into 

mathematics, and then into private-sector consulting work” (12). The issue of students entering 

engineering programs has been emphasized as a challenge facing engineering educators (13).  

2.2  Intervention Programs 

There are many factors when considering how to increase enrollment in engineering in focusing 

on the traditional entry to engineering pipeline in which students enter engineering programs 

immediately after high school. To increase awareness of the engineering profession four main 

routes to reaching students are: 

 extracurricular activities  

 in-school programs  

 required curricula 

 professional development for teachers   

There are a multitude of programs in these areas. The programs and initiatives described below 

represent both well established and continuing programs, as well as examples of singular 

programs, in order to provide a spectrum of the available options. 
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2.2.1 Extracurricular Programs 

Several programs have been implemented across North America in order to better inform students 

in grades K-12 of engineering. These programs vary from 1 day events to week long camps.  All 

have the relatively common, primary goal of increasing the pool of students who are capable and 

interested in taking engineering at a university level (14). These extra-curricular programs, 

typically referred to as “outreach”, are usually offered to local communities by engineering 

faculties within universities, sometimes in conjunction with industry. A small sampling of 

programs is described below. 

 

FIRST (For Inspiration and Recognition of Science and Technology) is a competition that 

introduces students to Science, Technology, Engineering and Math (STEM) concepts through 

teamwork and robotics. The mission is “to inspire young people to be science and technology 

leaders, by engaging them in exciting mentor-based programs that build science, engineering and 

technology skills, that inspire innovation, and that foster well-rounded life capabilities including 

self-confidence, communication, and leadership” (15). This mission is accomplished by students 

in grade K-12 participating in outside of school robotics teams managed by volunteer coaches. In 

2010, over 212,000 students were involved in the competition supported by over 90,000 

volunteers (16). The various FIRST teams and competitions provide an environment for students 

to explore engineering first hand and develop their own understanding of the profession (17). 

 

Many summer camps are run by universities, through their faculties of engineering. Camps run in 

Canada are commonly members of Actua, an organization that aims to introduce young 

Canadians to science and technology through hands on learning experiences. Prior to the 
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beginning of summer, many camps offer in-school workshops about science, technology and 

engineering. Each year Actua programs reach over 200,000 Canadian youth (18). Over a three 

year period, 74% of students who participated in Actua camps said they were more likely to study 

science in university and 81% stated that their knowledge of engineering had increased (19).   
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2.2.2 Female Targeted Programs  

The portion of women graduating with bachelor‟s degrees in engineering has hovered around 

20% for several years (20). The increase of both women and minorities in engineering is stagnant 

(21). As said by Dr. Wulf, President of the National Academy of Engineering, “Every time an 

engineering problem is approached with a pale, male design team, it may be difficult to find the 

best solution, understand the design options, or know how to evaluate the constraints.” To 

advance the number of women in engineering, many initiatives have been created, primarily 

through universities. Some of these programs are Go ENG Girl, Hi-GEAR, Introduce a Girl to 

Engineering Day, and Educating Girls for Engineering (EDGE).  

 

Go ENG Girl is a Saturday morning program dedicated to informing girls in grades 7-10 and their 

parents about engineering. The program was initiated in 2005 and is run in conjunction with all 

universities that offer an engineering program in Ontario, Canada. The event is free to 

participants and features a keynote speaker, hands on engineering activities, and a panel 

discussion with females in industry, female professors, and current female engineering students.  

 

Hi-GEAR is a program run by the University of Utah that began in 2001. Thirty five female 

students are selected each year to participate in the 5 day camp (22). Through the week, the girls 

learn about different engineering disciplines and the engineering design process through hands 

on, inquiry based activities led by female mentors.  EDGE, another program, is run by Purdue 

University and is very similar in character to Hi-GEAR (23). 

 

Introduce a Girl to Engineering Day (Girl Day) is a nationwide day during National Engineering 

Week. During this day, girls are brought to engineering offices or universities to learn about the 
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profession. Many of the days involve the girls completing hands on activities to discover what 

engineering entails.  As part of Girl Day, the Engineer Your Life website was launched as a 

resource for girls, teachers, and parents to learn about engineering (24).  

 

Many programs are started based on an implied need to better explain engineering to a given 

population. Not all the programs are based on the current knowledge of the population that they 

are targeting. There is also a large variation in how the effectiveness and impact of these 

programs is monitored. Having resources available to track this data is generally the limiting 

factor because many of these programs are run with limited budgets and resources.  

2.2.3 Engineering in the Curriculum 

The state of Massachusetts has incorporated engineering into the grade school curriculum. Other 

states incorporate engineering elements in the curriculum; however it is under the heading of 

technology or not clearly presented as engineering (25).  

 

In Ontario, engineers are mentioned only in passing in the K-12 science curriculum. In the 

Ontario Technology Education Curriculum, a design process similar to the generic engineering 

design process is described. Engineers and what they do are not explicitly mentioned. In the 

Guidance and Career Education Curriculum the word “engineer” is not mentioned.  

 

The Alberta curriculum includes engineering in the context of Structures and Forces with an 

emphasis on science and technology. The only other reference to engineering is in the 

terminology “genetic engineering” (26). Some students are being exposed to the engineering 
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design process through the structures and forces part of the curriculum. Students are also 

encouraged to look into various career options in the sciences. 

 

Engineering is introduced formally in some select states; however, not in consistently in every 

curriculum. This leads to a differentiation in the engineering knowledge and awareness students 

experience in school which can affect their course selection for high school and subsequently 

their ability to enter the engineering profession.  

2.2.4 In-School Programs 

Despite the lack of the curriculums explicitly stating the requirement for engineering to be present 

in the K-12 school system, many in-school programs have been developed to introduce students 

to engineering. Some of these are Project Lead the Way (PLTW), Engineering is Elementary 

(EiE), Engineering Our Future New Jersey as well as other STEM initiatives.  

 

In 1997, PLTW was started in the United States, dedicated to developing engineering curricula 

for middle school and high school students. Currently, about 4000 middle and high schools across 

the U.S. are using PLTW curricula with over 500,000 students taking at least one PLTW course. 

In addition to developing course curricula, PLTW provides professional development to teachers. 

The 2 week intensive professional development courses are run by university affiliates and are 

required prior to teaching PLTW courses (27). PLTW offers 3 streams of courses, one dedicated 

to Middle School students (Gateway to Technology) and two targeting High School students 

(Pathway to Engineering and Biomedical Sciences) (28). Gateway to Technology includes 5 units 

allowing students to experience mathematics, science and technology. Pathway to Engineering 

focuses on problem solving skills. The students solve real world problems through the 8 
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engineering based courses (29). Students enrolled in PLTW courses consistently score higher in 

reading, math, and sciences when compared to similar peers not enrolled in PLTW (30). 

According to the PLTW school finder there are no PLTW schools in Canada. 

 

In 2003, the Museum of Science (Boston) began leading the EiE (Engineering is Elementary) 

project designed to develop grade 1-5 students‟ engineering and technology literacy. Classroom 

tested units have been created based on research integrating engineering and technology into 

elementary science. EiE has been used by 22,000 teachers in the U.S. within 28 states. Currently, 

no involvement from teachers in Canada has been reported. In addition to unit development, EiE 

provides professional development to teachers. Developed units include storybooks, lesson plans, 

student handouts, student assessment and rubrics, and background information for teachers (31). 

Studies conducted by EiE that compare students using EiE units to those not, indicate that EiE 

student perform significantly better in the science, engineering, and technology knowledge taught 

in the units (32). In a study conducted on attitudes towards engineering, EiE students were 

significantly more likely to show interest in being an engineer and agree that scientists and 

engineers help make people‟s lives better when compared to the test group (33). 

 

Engineering Our Future New Jersey (EOFNJ) is a joint effort between Stevens Institute of 

Technology‟s Center for Innovation in Engineering and Science Education (CIESE), the New 

Jersey Department of Education, the Museum of Science, Boston‟s National Centre for 

Technological Literacy, and other partners to bring engineering to students in K-12. EOFNJ 

began as a pilot study to introduce engineering into the school system; currently it is being 

implemented statewide (34). EOFNJ divided the grades K-12 into elementary, middle, and high 
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school aged projects. Teachers participating in the program were expected to complete the 

following tasks: 

 Attend a two day teacher workshop. 

 Deliver the selected modules that were presented at the workshop between January and 

June. 

 Receive CIESE staff into classrooms to support and observe implementation. 

 Administer pre and post surveys to students. 

 Participate in a focus group about the effectiveness of the program. 

 Complete surveys regarding the implementation (34). 

 

If all tasks were completed, teachers received $300. The modules that were implemented in the 

classroom were centered on a design project appropriate for the grade level of the students. The 

program results concluded that a positive impact on student learning at all levels was achieved. 

There is now a connection between the engineering curricula and the New Jersey Core 

Curriculum Content Standards (34). 

 

The Technology and Engineering to Advance Math and Science (TEAMS) program began at the 

University of Colorado‟s College of Engineering and Applied Science‟s Integrated Teaching and 

Learning (ITL) program. This program, similar to GK-12 programs, pairs undergraduate and 

graduate students with pre-university classrooms to give guidance on engineering. A main focus 

of this program is to increase the enrollment into Centaurus High School‟s Pre-Engineering 

Program. The program also aims to attract minorities, females, low income youth, and first 

generation college students to engineering (35). To accomplish these goals, the program has 
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university students enter grade 3-12 classrooms each week to conduct lessons with the class. The 

lessons are based on engineering design and tie into the current curriculum on which the students 

are working (35). 

 

Student Teacher Outreach Mentorship Program (STOMP) began in 2001 at Tufts University. The 

purpose of the program is also to engage undergraduate and graduate students in the teaching of 

engineering concepts to K-12 participants. The university participants of the program are 

assigned to a classroom in a school for the entire semester. The university participants plan and 

carry out various activities with groups of K-12 students, most of the activities occurring during 

the normal school day.  The activities that the university participants conduct are generally related 

to current topics being covered in the curriculum. The STOMP program has been expanded to 

reach other communities outside of the Tufts area by involving other universities and participants 

from the engineering industry. Approximately 360 K-12 students were involved in this program 

in 2007-2008 (36). 

 

These programs exemplify the symbiotic partnerships that can occur between K-12 schools and 

universities. The education and support that the universities and industry provide to the K-12 

teachers and students, benefits them in the increased supply of capable students to their program 

or industry.  
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2.3 Professional Development for Teachers 

Math and science instructional positions are traditionally the hardest to fill with qualified 

teachers. The reason for this is that many degree holders in math and science choose to enter 

industry as opposed to teaching, resulting in a smaller pool of qualified teaching applicants. This 

leads to the hiring of less qualified individuals for math and science teaching positions (37). 

Professional Development (P.D.) gives teachers the ability to convey meaningful and accurate 

information about the engineering profession to their students.    

 

Professional development days assist in providing teachers with the knowledge to communicate 

to their students the breadth of opportunities, topics, and applications of the engineering 

profession. A key topic for teachers to understand about engineering is the engineering design 

process. The engineering design process is expressed differently in various publications, however, 

a generally accepted outline, as suggested by the “Engineering the Future” textbook defines the 

basic process as follows: define the problem, research the problem, develop possible solutions,  

choose the best solution, create a drawing or prototype, test and evaluate, communicate and 

iterate as required (38). 

 

Approaches to the design process vary greatly between the methods used by K-12 students 

compared to university students.  K-12 design projects are generally more craft oriented, and 

based on trial and error instead of the design process. University students should ideally use 

theoretical tools and scientific information to decide on an appropriate design solution. In order to 

convey the difference in these methods, enabling K-12 students to start to use a true engineering 

design process, teacher training must improve (39).  
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In addition to the professional development (P.D.) offered in conjunction with the previously 

described in-school programs, there are independent P.D. programs. These courses or programs 

are offered during the school year on P.D. days or during the summer when school is not in 

session. Since engineering is not included in the majority of curriculums, it has become the 

responsibility of the teachers at the local level to integrate engineering awareness and concepts 

into the classroom. P.D. programs are designed to educate teachers about engineering. Some 

example programs are outlined below. 

 

The National Center for Engineering and Technology (NCETE) is dedicated to introducing and 

emphasizing engineering ideals in the K-12 curriculum. There are nine universities that 

participate in NCETE‟s teacher P.D. days: North Carolina A&T State University, Brigham 

Young University, California State University, Los Angeles, Illinois State University, University 

of Georgia, University of Minnesota, Utah State University, University of Illinois, and the 

University of Wisconsin-Stout (40). In conjunction with NCETE, these universities strive to 

provide programs for teachers to assist in learning about engineering concepts.  

The NCETE P.D. day programs started in 2005. The main goals of the professional development 

days are (41): 

 Develop instructional decision making of teachers to focus on the analytical nature of 

design and problem solving needed to deliver technological and engineering concepts. 

 Facilitate teacher initiated change in program design, and other areas related to learning. 

 Develop capabilities of teachers as learners so they assume leadership for professional 

development days and thus recruit and train other teachers (41) 
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To emphasize the open ended problems that are encountered by engineers, teachers were not 

provided with set lesson plans that would result in the same outcome each time they were 

conducted. The training revolved around discussions on what engineering is, design challenges, 

and in-depth learning in math and science. It was found in many of the programs that teachers 

needed assistance implementing their new knowledge in the classroom. In many cases, the need 

for assistance in implementation was due to teachers being fearful of bringing something new into 

the classroom. This fear was relieved with additional instruction and resources from the 

universities (41).  NCETE programs have been successful in conveying what engineering 

encompasses to teachers and subsequently transmitting the message into classrooms. 

 

Project Pathways, based in Arizona, is focused on improving teacher P.D. training in STEM 

areas. One basis for improvement in teacher training is to have teachers spend more time with 

other teachers, not students. Although counter intuitive, the National Partnership for Excellence 

and Accountability in Teaching remarks that “teachers are more likely to change when they feel 

involved and supported in a collegial community of learners” (42).  This implies that teachers 

who introduce engineering skills into their classroom activities on their own will begin to feel 

isolated in their practices. This isolation can lead to stunted growth in the delivery and application 

of engineering education to students. 
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 The objectives of Project Pathways are (42): 

 Shift the practice of introducing engineering to inquiry and project based methods. 

 Increase the ability of teachers to reflect on, monitor, and adjust classroom practices. 

 Deepen the understanding of mathematics, their knowledge of mathematical connections, 

and their ability to use mathematics in science and engineering design applications. 

 Increase secondary student achievement in math and science. 

 Close the achievement gap of minority secondary students in each school. 

 Improve students‟ problem solving, scientific inquiry, and engineering design strategies 

and confidence in their STEM abilities. 

 Measure shifts in teacher practice and student conceptual learning in Arizona State 

University‟s (ASU) introductory pre-calculus, physics, engineering, and other STEM 

courses. 

 Improve success rate in ASU introductory pre-calculus, calculus, physics, and biology 

courses.  

 

Primary Engineering (PE) is an organization based in the United Kingdom (UK) “dedicated to 

furthering design technology in primary schools” (43). This organization oversees a variety of 

programs run by universities throughout the UK. PE offers several two day courses to teachers on 

engineering topics, such as Structures and Mechanisms with Basic Electrics (43).  PE is 

responsible for instructing secondary school teachers in the skills needed to convey engineering 

principles to others. The secondary school teachers, after completion of their training, coordinate 

courses for primary school teachers to inform them of the many opportunities in the engineering 

field and how to incorporate engineering into their daily classes (43).  
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In addition to P.D., there is a need to inform teachers, counselors, and parents about engineering 

as a profession. In the U.S. there have been many forms of intervention with the goal of 

increasing enrollment in engineering over the past decades. Although millions of dollars are spent 

on this cause each year minimal progress is being achieved (4). This situation reinforces the need 

to look further at the root of the problem in terms of what do students know about engineering 

practice and the profession in general. This research aims to answer this question. 

2.4  Importance of Middle School 

Students in the United States and Canada must begin their preparation for high school and 

subsequently university in the middle school years. In a survey of practicing engineers, Prien 

found that 24% made their choice to pursue engineering in middle school. Thus engineering 

career counseling should be initiated in middle school before students make academic choices 

that limit their future options (44). 

 

The Alberta Board of Education clearly indicates to parents on their “tips” page that parents need 

to look at planning grade 10 courses carefully in order for students to be equipped with the 

appropriate prerequisites to apply to certain university programs (45). At the time of writing, a 

search of the Ontario Board of Education website did not identify or locate a similar page. 

Students in the Canadian education system are able to select different academic levels of courses 

to take beginning in grade nine. Depending on the course level they select, they may be unable to 

complete the appropriate prerequisites for engineering by the end of high school.  
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According to ACT data, less than 2 in 10 eighth graders in the U.S. are prepared to enter high 

school and attend college oriented classes (46). Twenty-three percent of high school students 

indicated they had not spoken to anyone about careers in engineering. Twenty-seven percent 

indicated they had spoken to teachers, 25% indicated they had spoken with their 

parents/guardians and 21% indicated they had spoken to friends but only 16% indicated they had 

spoken to school counselors about engineering careers (47). Based on these numbers, many 

students need assistance in making choices for high school courses as well as continuing to post-

secondary education; this assistance can come through counselors and parents.  

2.4.1 Counselors 

Counselors play an integral role in helping to guide students in course selection and towards 

future career goals. Preliminary research conducted by Purdue University indicates that 

counselors and K-12 teachers have similar views and misconceptions about engineering. In 

addition, counselors do not feel equipped to advise students about careers in engineering due to a 

general lack of knowledge about engineering careers (48).  

 

Meagan Ross, in conjunction with High Tech High Heels, has developed 6 modules to be used as 

professional development for counselors. The modules aim to introduce engineering, provide an 

explanation for why engineering is important, explain what engineering is, suggest ways to talk to 

students about engineering, and provide awareness of biases in STEM professions. An important 

aspect of this program is that it has been structured in a way that allows anyone (ideally STEM 

professionals) to present the modules to counselors (49).  
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2.4.2 Parents 

It has been shown in various studies that parents have a strong influence on their children‟s 

decisions and choices.  Kluin, Cardella, and Purzer concluded that parents can “be engineering 

career motivators, engineering attitude builders, student achievement stimuli, and 

engineering/scientific thinking guides” (50). 

 

In a study of 17 prospective or current engineering students, parents generally played a larger role 

in their STEM and academic identities. In addition, mothers in particular provided more of the 

day-to-day academic assistance and guidance than fathers (51). Five hundred students entering 

their first year at Northeastern University were asked a series of questions on whom or what 

influenced them to consider engineering studies and at what age. Given 9 options of 

“influencers”, 69% reported parents having a key impact at an average age of 12.4, grades 8-9 in 

North America (52). Parents are a vital component in influencing the options and decisions of 

students regarding engineering career choices.  

2.5 Engineering Knowledge of Students 

A variety of studies have been conducted around the concept of engineering and how it is 

perceived and interpreted by students in the K-12 system. Some of these studies explicitly target 

engineering and how it is perceived while others include how engineering is perceived as a part of 

their overall study. Studies range in methods from Likert scales of statements to asking students 

to draw and describe a picture of an engineer. Descriptions of select studies follow.  
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2.5.1 Elementary School Studies 

A pre- and post- “draw an engineer” activity was used in a program where graduate fellows were 

involved in delivering engineering material to students in grades 3, 4, and 5. In addition to 

students drawing an engineer at the beginning and end of the year, semi-structured interviews 

were conducted with a sample of the students to further explore their drawings. In order to 

analyze the drawings the researchers had a check list that looked for categories of items on the 

drawings. The pre and post check list analysis did not reveal significant difference in knowledge, 

however, when the researchers looked at more specific topics such as “building tools” and 

“building references” they were able to see differences in the pre and post results (53). This study 

focused on the change in the knowledge of students where engineering material was being 

delivered.  

 

A longer term study was conducted in a similar fashion to the previous. In addition to the 

drawings students were also asked to write a story and participate in interviews. This study was 

conducted with students who had participated in the engineering fellows program as well as those 

who had not. The students being studied were in grade 6, some having participated in the 

engineering fellows program for 3 years. The drawings were analyzed against a rubric created to 

standardize the results. Overall, students that had participated in the engineering fellows program 

had a better perception of what engineers are and what they do (54). This study compared 

students who participated in a program with those who had not. 

 

Purdue University conducted a qualitative study of elementary students‟ conception about 

engineering. There were approximately 400 students in grades 1-5 involved in the study from two 
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school districts. Some of the students had experienced some type of engineering intervention 

through engineering activities during school. Data was collected through the administration of a 

Draw an Engineer test with accompanying questions as well as follow-up surveys with 80 

students. In the analysis of the data students‟ concepts of an engineer were categorized into 4 

options, engineer is a mechanic, engineer is a laborer, engineer is a technician, and an engineer is 

someone who designs. Less than 10% of the students conceptualized an engineer as a designer. 

This study looked at a snap shot understanding of engineering (55). 

2.5.2 Middle School Studies 

A study conducted in Utah investigated changes in 7
th
 grade students‟ perceptions and attitudes 

towards technology and engineering before and after their technology engineering classes. This 

study was conducted using surveys as well as semi structured follow-up interviews with a 

selection of the students. A main objective of this study was to compare male and female 

students‟ perceptions and changes. The findings indicated that male students initially had a higher 

interest, but that female interested increased significantly by the end of the class (56).  This study 

focused on the change in a students‟ knowledge.  

 

The Pre-Engineering Instructional and Outreach Program (PrE-IOP) in New Jersey developed a 

survey in order to measure middle school students on attitudes to math, science, and engineering; 

knowledge about engineering and the profession; academic performance; and who has spoken 

with them about engineering and career options.  The survey asks a variety of questions focused 

on these topics and students responded using a 6 point Likert scale where zero indicated “I don‟t 

know.” The survey was distributed to over 1700 middle school students who had a relation to the 

New Jersey Institute of Technology (NJIT) in some way. Students either attended schools where 
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NJIT conducted outreach, funded summer programs at NJIT, or had a teacher who attended PrE-

IOP professional development (57).  

 

Notable results about the attitudes of students were that 49% of students think they know what 

engineers do, 61% agree that engineers make people‟s lives better, and 56% indicated that having 

a job in science or math would be fun. To investigate knowledge on the engineering profession, 

students were asked to list 5 types of engineering and describe work that they would do. Only 7% 

of students could name 4 or 5 types of engineering, and 51% of students provided no response or 

did not have any correct answers. For the second part of the question (describe work they do) 

65% of the students gave incorrect answers or no response. Twenty-two percent of students 

indicated having been spoken to by parents about the engineering profession and only 4% 

indicated a counselor discussing engineering. This study focused on a snap shot of students‟ 

understanding of engineering (57).  

 

Arizona State University has conducted a survey with students in grades 6-8 to establish a 

baseline on what middle school students understand about engineering. This study used the 

established survey provided by the National Academy of Sciences about career and engineering 

beliefs as well as a draw an engineer sheet. The survey uses a 5 point Likert scale and asks 

questions on 4 main topics; what is important to you in a career, how well you know what people 

in certain jobs do, how well you think certain phrases describe engineers or engineering, and how 

appealing or interesting examples of engineering are to you. This study is it its initial research 

stages and has not yet reached conclusive results. This study focused on a snap shot of what 

students understand about engineering (58). 
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As evidenced through the previous section, there are a variety of obstacles to informing K-12 

students about the engineering profession. If the introduction is to be during the school day, there 

must be time for the instruction to occur, as well as buy-in and commitment from the teacher. If 

the introduction occurs outside school, there is a danger of only including students who already 

have an interest in engineering and subsequently not reaching students who are unaware of 

engineering. Out of school activities also have the added obstacle of socio-economic status. 

Although there are a variety of initiatives to introduce students to engineering, particularly in the 

United States, no current studies aim to solve the problem of determining how students view the 

engineering profession from their perspective. In order to develop optimized and well informed 

methods for introducing engineering to students prior to high school, it is first necessary to be 

aware of their current knowledge and perception of engineers and the engineering profession. 

This will enable the development of methods to introduce students to engineering to be based on 

sound understanding of the problem, rather than on outside perceptions or assumptions.  
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Chapter 3 Method and Methodology 

3.1 Qualitative vs. Quantitative 

Qualitative research is necessary in order to answer the research question “what do participants 

think of engineering?”  As stated by Patton, “Qualitative methods facilitate the study of issues in 

depth and detail,” a necessary aspect for this study (59). Qualitative research allows the 

researcher to better understand the perspective of the participants, and subsequently act on these 

perspectives, in order for them to better understand the engineering profession. To complete this 

research an emergent design strategy was used. This allowed for the design of the research to 

emerge as necessary, as well as for various paths to be followed in the research as they presented 

themselves (59).  

 

It is vitally important to know what the participants in this study think of engineering as well as 

the reasoning behind their thinking; information that would not be readily achievable solely 

through quantitative research. To achieve trustworthiness in the study, information on what the 

participants think was collected in 2 forms: surveys and interviews. Multiple means of acquiring 

data are especially useful with young people so that they may express themselves in different 

ways (60).  

3.2 Autobiographical Statement 

Engineering was a profession that I have always been aware of, as my father is an engineer. Until 

my first year of university, I didn‟t see myself entering that field. I entered into Queen‟s 

Engineering thinking, “at least at the end of four years, I will have a job.” What I discovered 

while obtaining my undergraduate degree was that engineering was much more than technical 
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information, that I was successful in my academic courses and that most of the population has no 

idea what an engineering career encompasses.  

 

Throughout my undergraduate education, I volunteered for, and eventually organized and ran, Go 

ENG Girl and ENGenuity. Both are Outreach programs to inform girls about what engineering is 

as a whole, offered through the Queen‟s Faculty of Engineering and Applied Science. Working 

with high school girls in these outreach programs gave me the opportunity to see firsthand that 

many students do not know what engineering is, and subsequently avoid pursuing it as a course of 

study and career, due, in part to a lack of knowledge and awareness of the profession. Having 

grown up in a family where evaluating all the facts and perspectives were the bases for valuable 

decision making, I felt it necessary to see why this occurred.   

 

In the fourth year of my Civil engineering degree, I was fortunate to have a course dedicated to 

writing a paper on a topic of my choosing. I wrote my paper on engineering available to students 

in the K-12 system. My current Master‟s supervisor, Professor David Strong, supervised this 

paper. It was from this experience that I realized where more research could be beneficial to 

society as a whole. These combined events led me into researching how students view 

engineering and how to improve it. 
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3.3 Methodology 

3.3.1 Working with Adolescents 

It is often considered that to work with adolescents or children is work „on them‟, not „with 

them‟. When undergoing research with adolescents, it is necessary to question one‟s own prior 

assumptions. As everyone has been an adolescent at during their lifetime, they assume they know 

what it is like to be a teenager today, but with the rapid pace of societal change, it is practically 

impossible for one to compare their adolescence to the current situation.  It is, therefore, 

important for this study that the research is done with the adolescents, not on them (61).  

3.3.2 Surveys 

Surveys are easily distributed to a large population, and allow a large data set to be gathered. The 

limitation of a survey is that one can only obtain answers to the questions put forth. The survey 

for this study was structured in an open-ended format to allow for a variety of answers and 

insights to come forward from the participants. This allowed the researcher to “understand and 

capture the points of view of other people without predetermining those points of view through 

prior selection of questionnaire categories” (59). 

3.3.3 Interviews 

Interviews were conducted to gain further insight into how the participants perceive engineering 

after the initial survey. The interviews elicited different responses, and brought forth ideas 

previously not considered and not expressed in the surveys.  

3.3.4 Locations 

The study was conducted in two locations across Canada in order to benefit from the differences 

in education systems and standards. An Ontario city was one site, and an Alberta city was the 



 

28 

 

other site. It was necessary to have diverse sites because the students‟ abilities in math and 

science in Western Canada are generally more advanced than those in Eastern Canada (62). 

Alberta was chosen based on convenience to the researcher, as well as having a city with a similar 

population to that of the city in Ontario. The diversity of samples added more trustworthiness to 

the study by providing a broader base of participants, as well as making it relevant to a larger 

population.  

 

The participating middle schools in Ontario draw students from multiple elementary schools 

across the city. This allowed for a diverse cross section of the population to be included in the 

study through their representations at these schools. The school in Alberta draws from a 

neighborhood that is slightly above average in socio-economic standing. References cannot be 

included for this in order to protect the privacy of the participants.  

3.3.5 Test Class 

In order to add trustworthiness to the study, a Test class located in Ontario was used in advance 

for each phase of the study. This class allowed the data collection methods to be validated prior to 

being applied for wider data collection.  This allowed the collected data to be considered more 

trustworthy (59).  

3.3.6 Participants 

All participants were in grade 7 during the 2010-2011 school year. Grade 7 students were 

specifically selected in order to allow the consideration of the study to continue during their 8
th
 

grade year (2011-2012). Should this option be pursued, it would allow for the entire study to be 

completed before participants entered grade 9.  
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The entering of 9
th
 grade is an obstacle because at this point students can choose whether to take 

college or university level classes, thus possibly limiting themselves against taking engineering as 

a major in university. The long term intention of this research is to ensure students are more 

aware of and have knowledge of the engineering profession, making it necessary for the study to 

target students prior to 9
th
 grade.  

 

Students in grades lower than 7 were not chosen because studies tend to indicate that they are not 

at the same cognitive ability level. Those in grade 7 are beginning to realize the impact they have 

on the world around them, and are subsequently a better audience for the study (63).  

 

In each school, a minimum of two school classes were used, excepting the Test class which was 

only done in one class. All of the schools that participated in the study offered consecutive 7
th
 and 

8
th
 grade classes. Approximately half of the students in the classes participated in the survey 

resulting in a total of 61 completed surveys. From the surveys, 4-7 participants from each class 

were selected for follow up interviews.   

3.4 Methods 

The methods for the study were divided into two phases; the survey and the interview. Specific 

details on the method for each phase follow.  

3.4.1 Phase 1: Survey 

The survey was used to collect initial data and insights into what participants think of 

engineering. It was anticipated that previously unconsidered ideas would arise when the survey 

was analyzed, which were subsequently further investigated during the interview stage. The 
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survey was also used as a criterion for establishing which participants would be interviewed. The 

survey questions accompanied by their intended purposes are shown in Table 1.  

Table 1: Survey Question Chart 

Number Question Purpose 

1 What does a doctor do? Can you give an 

example of work that they do?  

Determine the participants‟ knowledge of 

another common profession 

2 What does a teacher do? Can you give an 

example of work that they do? 

Determine the participants‟ knowledge of 

another common profession 

3 What does an engineer do? Can you give 

example of work that they do? 

Determine the participants‟ knowledge of 

the engineering profession 

4 What do you need to do well to be an 

engineer? 

Determine what participants think is 

involved in becoming an engineer 

5 Why would someone want to be an 

engineer? 

Determine what the participants think 

would motivate someone to become an 

engineer 

6 What is something you do where you are 

creative or imaginative? 

Determine what participants‟ personal 

understanding creativity and imagination. 

7 What does the word design mean? Determine what participants think design 

is, what does the word design encompass 

8 Do you know what courses you might 

need to take in high school to become an 

engineer? Can you give an example of 

what some of those may be? 

Determine if participants are aware of 

what is required in order to apply to 

engineering undergraduate programs 

9 Do you know any engineers? If yes, how 

do you know them? 

Determine if participants have 

relationships with any engineers that may 

influence their knowledge 
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After distribution of the survey to the Test class it was recognized that a more direct question 

regarding high school courses was necessary. At this point question 8 was added to the survey, 

aside from this addition, no other changes were made.  

3.4.2 Phase 2: Interview 

The interview was developed after the analysis of the survey. The objective of the interview was 

to delve deeper into some ideas in the survey that were not well explained and to triangulate some 

of the ideas in the surveys, specifically those tied directly to engineering. The main topics focused 

on in the survey were what engineers do, how to become an engineer, and the relation between 

creativity and engineering. Interview questions and accompanying purposes are detailed in Table 

2.  
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Table 2: Interview Question Chart 

Number Question Purpose 

1 

What are you doing in science class 

this week? 

Introduce an easy question to the participant. 

Help them to start answering descriptively. 

Related to the interview topic. 

2 

What can you tell me about 

engineers? 

Starting point for understanding what the 

participant knows about engineering. Allows 

the participant to answer with whatever they 

think. 

3 
Can you think of something an 

engineer might do at their job? 

More focused question on what engineers do.  

4 
How does someone become an 

engineer? 

See what the participant understands about 

what is involved in becoming an engineer 

5 

You had some very informative 

answers on your survey, how did 

you come up with them? 

Determine where the participants feel they get 

their knowledge about what engineers do. 

6 

On question X on the survey your 

answer was *say their answer*, can 

you tell me some more about that? 

Some participants had curious survey responses 

that might be better understood if further 

information were provided. This would be an 

opportunity to follow up on this. This question 

may not be used in every interview. 

7 Do you think engineers are 

creative? 

What is something that makes them 

creative? 

Follow up question to surveys. This question 

wasn‟t addressed as clearly on the surveys and 

can be further investigated at this point. 

It is recognized that this is a leading question, 

that why it is the final question in the interview 

 

Upon completion of the survey, 7 of 10 Alberta participants asked to be interviewed agreed. In 

Ontario, 5 of 14 participants asked agreed to be interviewed and 4 of 7 participants asked in the 

Test class agreed to be interviewed.  Consultation with the classroom teacher with survey 

responses was used to choose participants who would provide a rich case. “Information rich cases 

are those from which one can learn a great deal about the issues of central importance to the 

purpose of the research (59).” The selected participants had a range of engineering knowledge. 
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This number of participants led to data saturation; however, more participants could be 

interviewed to add statistical significance to the interview portion of the study.  

3.4.3 Data Management 

The results of surveys were typed and recorded. All interviews were audio recorded and 

subsequently transcribed with notes taken during the interview added to the transcription.  
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Chapter 4 Data Collection 

Prior to the data collection, several steps were completed to gain ethics approval and access to 

students. These steps are outlined in the flowchart shown in Figure 1.  

 

Figure 1: Approval Process 

Following Queen‟s ethics approval, a number of school boards were contacted to seek approval to 

pursue this research. One school board in Alberta was contacted and agreed to participate. Seven 

school boards in Ontario were contacted and one agreed to participate. Most boards that declined 

involvement already had a multitude of studies taking place or felt that having the two phases of 

the research would be too much involvement on behalf of the schools. Corresponding ethics 

approvals can be found in Appendix A. Principals typically discussed the research with their 

teachers and then replied to the researcher. At this point the researcher met teachers in order to 

explain the study and deliver permission forms for the students. In the case of the Alberta school, 

communication was done via phone and email and all paper work (permission forms and surveys) 

were mailed to the teacher. All teachers, parents of students, and students participating in the 

study signed a permission form for the survey. The survey permission form had a portion where 

parents acknowledged that they may be contacted for an interview in the future and would be 

provided with information at that time. The survey permission form can be seen in Appendix B. 

 

Queen's 
Ethics 
Board 

District 
School 
Board 

Principal Teacher Parents 
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The data was collected in two main phases: surveys and interviews. Each school collected the 

data independently, as close chronologically as possible given the different school schedules. All 

data collection took place during the school day in order to eliminate additional planning to 

access participants outside of school hours. 

4.1 Survey Distribution 

The survey was distributed during class time and participants were allotted approximately a ½ 

hour to complete the survey. In addition to a spoken introduction at the beginning of the survey, 

all participants were provided with instructions at the top of the survey that read: 

“Hi Class!  

Thanks for participating in this survey. It’s going to help me learn some of the things you already 

know. Remember that- I want to find out what YOU know! Do your best to answer all the 

questions, but if you don’t have an answer for a question- it’s ok. There are NO wrong answers to 

these questions, so write whatever pops into your head. 

Thanks! 

Mary” 

4.1.1 Test Class and Ontario Collection 

In the case of the Ontario and Test class participants the researcher was able to personally 

introduce the survey and deliver it to participants. Specifically for the Test class this allowed for 

observation of any obvious misunderstandings in the wording of the survey, however, there did 

not appear to be any. Participants who required more time in completing the survey were allowed 

to continue, as the half hour allotment was not considered a constraint in this study. Only a few 

participants in the Test class needed longer than the allotted ½ hour. Participants in Ontario took 

the survey in their usual classroom during their science period, while the balance of the non-
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participating members of the class worked on a word search or worksheet. The Test class took the 

survey on November 16, 2010 and the Ontario classes took the survey on December 16, 2010.  

4.1.2 Alberta Collection 

Participants in Alberta were gathered in a common classroom to take the survey. Only students 

taking the survey were present. A teacher distributed the surveys to the participants and ensured 

that participants completed the survey independently and were provided a quiet environment. The 

teacher was provided with a short video introducing the survey and the purpose of the survey. 

The participants were given the same written instructions that the researcher stated to the Ontario 

and Test classes. The Alberta participants took the survey on January 4, 2011. The intention was 

to have all participants take the survey prior to winter break, but class schedules and teacher 

illness prevented the Alberta surveys from being completed by that time.  

4.1.3 Survey Participants 

All participants were in grade 7 during the 2010-2011 school year.  There were 14 participants in 

the Test class participants, 24 participants in Ontario, and 23 participants in Alberta surveyed, for 

a total of 61 survey participants. The distribution of the survey participants is shown in Figure 2. 
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Figure 2: Location and Sex of Survey Participants 

This study focused on perceptions of participants as a whole, not on difference in the sexes thus 

not detracting from the research to have more females than males participating. The Test class in 

particular had more girls than boys in the general class population explaining the larger 

discrepancy in the sexes throughout the research.  
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4.2 Interview Selection 

To gain approval for the interviews the same process as the surveys was followed; corresponding 

ethics approvals can be found Appendix A. Ethics for the surveys and interviews could not be 

applied for simultaneously because the interview questions were created based on the analysis of 

the surveys.  

 

Some parents did not check the box on the survey permission form indicating acknowledgement 

that they may be contacted for an interview in the future. Only participants whose parents 

checked this box were contacted. This was done in order to ensure that participants who were 

contacted for an interview were aware they may be contacted. Interview selection was based on 

the participant‟s response to the surveys as well as input from classroom teachers. Generally, an 

indication of some sort of response to most questions was looked for in order to ensure rich cases. 

The researcher also consulted with the teacher to ensure that the selected participants would 

converse freely in an interview with the researcher.  

 

If the participants did not answer the engineering based questions, it was assumed that they would 

not provide rich interview data. As a result of this requirement, there was a tendency for interview 

participants to “know an engineer”. Four participants from the Test class, five participants from 

the Ontario classes, and seven participants from the Alberta classes were interviewed. The 

percent of participants surveyed who were also interviewed can be seen in Figure 3.  
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Figure 3: Percent of participants interviewed in each location 
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The male-female breakdown of the interview participants can be seen in Figure 4.  

 

Figure 4: Location and Sex of Interview Participants 

Again, the objective of this research was not to look at differences in response between male and 

female respondents, therefore the discrepancies between the sexes is irrelevant for this study. 

4.3 Conducting Interviews 

Interviews were conducted in the Test school, Ontario school, and Alberta school. Interviews in 

the Test school were conducted in the hallway outside the classroom. Interviews in the Ontario 

school were conducted either in the hallway outside the classroom or in the library. Interviews in 

the Alberta school were conducted in an unused classroom. In all cases participants appeared 

comfortable with the location of the interview. On the interview permission form, shown in 

Appendix B, parents were given the option to attend the interview with their participant; however, 
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no parent opted for this choice. Prior to the beginning of the interview participants were told the 

following: 

“Welcome (participant name) to the interview. Thank you for agreeing to participate in the 

interview. We will get started shortly, but first I want to tell you a few things: 

 I will be audio recording the interview. This is so I can go back and listen to it after we 

are done. This helps me to make sure I understood and recorded everything you said. 

 I’m going to ask you a set of questions, if you can’t think of an answer that is ok. We can 

skip the question and go back to it later or skip it all together. Don’t worry about 

answering every question right away, take a minute to think if you want.  

 I’m going to ask you some additional questions after you answer my original questions. 

This is so I can make sure that I know what you’re saying and that I don’t mix up your 

words to mean something you didn’t mean. 

 I’ve given you some paper and a pen to write stuff down if that helps you. 

Ok, ready to get started?” 

 

The first question on the interview “What are you doing in science this week?” was not intended 

to provide data; it was used to allow the participants to become more comfortable with the 

interviewer and have a better idea of how the interview would be conducted. This seemed an 

appropriate way to introduce participants to having probing, follow-up questions asked in the 

interview. At the close of the interview participants were told that the interview was over and 

thanked for their time.  
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Chapter 5 Data Analysis 

The data analysis was inductive; allowing themes to emerge from the data. “The strategy of 

inductive designs is to allow the important analysis dimensions to emerge from the patterns found 

in the cases under study without presupposing in advance what the important dimensions will be” 

(59). This type of analysis allowed for the true and original thoughts of the participants to come 

through.  The number of data sets contributed to the trustworthiness of study by having built-in 

data triangulation. Triangulation adds strength to a study by combining different methods of data 

collection or analysis. In the case of this research, the data was triangulated through the 2 phases 

of data collection as well as the 3 different collection sites.  Using multiple methods of collection, 

as well as various collection locations, limits the biases that could occur from having only one 

means of data collection. This also allows for another way to see inconsistencies or consistencies 

in the responses (59).  

 

After the survey phase of the research, the data was analyzed for categories of ideas and to 

determine what required further investigation. The data analysis of the survey indicated that it 

was necessary to further investigate how participants perceived engineering; how they related 

engineering and creativity; and what was required to become an engineer. This allowed for 

review and completion of ideas during the interview phase of research.  

5.1 Software Selection 

All data was analyzed with NVIVO or Excel software. NVIVO is qualitative research software 

that allows for storage and coding of audio, visual, and text documents; this software was used for 

the survey responses. Since both audio and text were used, NVIVO was an ideal tool to assist in 
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the analysis. It was impractical to code the large amount of survey data by hand, and NVIVO 

allowed for easy cross-referencing and retrieval of data. Excel was used to track and categorize 

codes for the interview data, as well as for the conversion of the data into graph form. 

5.2 Survey Validity 

The survey was validated through the Test class prior to distribution in Ontario and Alberta. The 

purpose of the testing was to ensure that the participants were answering the questions asked and 

that the wording was understandable by grade 7 students.  

 

To analyze the survey for validity the researcher looked for the participant‟s answers to 

correspond to the purpose outlined for the question and that the participants answered the 

questions. An answer of “I don‟t know” was considered acceptable because it was assumed the 

participants understood the question but didn‟t have a response. It was anticipated that this would 

happen in the questions regarding engineering. All 14 Test class participants provided answers to 

each survey question and all responses corresponded to the intended purpose of the question. In 

addition, the researcher was present during the survey in order to observe any misunderstandings 

when participants were taking the survey. Since no misunderstandings of the questions were 

witnesses and all corresponding answers met the purpose of the questions no changes were made 

to the wording. Question 8 was added to the survey at this time to have a question that 

specifically targeted high school participants. Since wording changes were not made to the survey 

it was considered acceptable to include the Test class responses in the overall data analysis.   
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5.3 Survey Analysis 

All surveys were typed and inputted into the NVIVO software, a sample survey can be seen in 

Appendix C. The surveys were initially coded in their original geographic data sets without the 

influence of outside geographic sets, codes or ideas.  For example, if a code appeared in the 

Ontario data set, the researcher was not looking for the same code to appear in the Alberta set. 

Often similar codes did appear within separate data sets. Within each data set each question was 

coded for each participant. It was found most effective to code each question at a time as opposed 

to each survey in its entirety.  

 

The codes for each participant were combined in the following 7 sets: Test, Alberta, Ontario, 

Participants who know an engineer, Participants who don’t know an engineer, Participants who 

were unsure if they knew an engineer, All data, and Participants who were interviewed. This 

allowed for different categories to emerge from the data independent of each set. For example, 

some categories may be present in the all data set but not in the participants who were 

interviewed set. This is attributed to the different codes that would be present depending on the 

participants included in that data set. The reason for combining participants into different data 

sets was in order to compare different circumstances in the participants and observe different 

themes. 

5.4 Interview Validity 

The interviews were validated with the Test class to ensure the answers provided would 

correspond to the intended purpose of the questions. In all 4 interviews all participants‟ responses 

were in line with the purpose of the questions with the exception of question 5 which asked the 

participants where they learned information from. The wording of this question did not elicit the 
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intended purpose of the question as easily as intended. To help in the understanding of this 

question, future interview participants were provided with their survey to look at and then asked 

question 5. This appeared to clarify the question. No questions were added or wording changes 

were made to the interview.  

5.5 Interview Analysis 

The interviews were transcribed from the audio recordings and then analyzed by hand with code 

tracking done in Excel; a sample interview transcript can be seen in Appendix D. This was done 

in order to allow the researcher to link specific codes to the participant from which they 

originated, and subsequently be able to match to the survey of the participant.   

 

Question one, “what are you doing in science this week?” was not analyzed because it does not 

have research value for this study. The intention of the first question was to allow participants to 

begin to feel comfortable with the interviewer, develop rapport, and introduce them to how they 

would be asked questions throughout the interview.  

 

Question 6 was different for each participant because it was based on their response to a selected 

survey question. This question was used to triangulate the survey questions as opposed to 

providing additional analysis for the interview.  

 

The remainder of the questions were analyzed and are discussed in Chapter 9. 
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Chapter 6 Overall Survey Data  

6.1 Overall Survey Data Results 

The overall data for the survey is grouped by geographic location for presentation. The responses 

for each question are presented as percentages of the total number of ideas described by the 

participants. Individual ideas were coded and combined into categories. Some participants 

provided more than one idea in response to each question, resulting in more ideas for each 

question than participants surveyed.  

 

Codes were combined on all the data in order to create categories, which are then broken down by 

geographic location. The data is presented in visual form as a graph, and each category is then 

further explained by the chart following. Participants who said they did not know or did not 

answer are presented as a percentage of the total participants for that question separate from the 

response categories in order to accurately represent that percentage. Sixty one participants had the 

opportunity to answer all survey questions, with the exception of question 8 which was only 

given to 31 participants. 

 

Participant quotations are accompanied by their unique identification. Each identification starts 

with two letters, these different letters indicate participants from different schools: ED, KV, and 

KA. The majority of categories have example quotations across all locations indicating a 

consistency across locations. 
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6.1.1 Question 1 

Question 1, “What does a doctor do? Can you give an example of work they do?” yielded 156 

ideas that were combined into 7 categories as shown in Figure 5. Table 3 explains the categories 

accompanied by example quotations. All participants responded to this question. 

 

Figure 5: Question 1, What does a doctor do? Can you give an example of the work they do? 

Results of overall survey data. 
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Table 3: Question 1, definition and example quotes 

Category Explanation Examples 

Gives 

Checkups/Diagnosis 

to People 

Gives Checkups/ 

Diagnosis to People 

refers to participants 

who answered that 

doctors provide checks 

up or diagnostic 

services to patients.  

“They check patients to see if they are sick or 

not.”  (ED17.S.1) 

 

“They can give you an x-ray.” (ED22.S.1)  

 

“They will check blood pressure and take 

blood tests.” (ED21.S.1)  

 

“A doctor gives checkups on patients to make 

sure they are not sick.” (KV14.S.1) 

 

“A doctor…figures out what’s wrong with 

people.” (KV18.S.1) 

 

“A doctor diagnosis someone with a sickness 

or a disease.” (KA3.S.1) 

Gives Medicine to 

People 

Gives medicine to 

people refers 

participants who 

answered that a doctor 

would write 

prescriptions or 

recommend medication 

to a patient. 

“Give medicine.” (ED12.S.1)  

 

“Prescribes medication.” (KA2.S.1) 

 

“A doctor…gives them medication for their 

problems. (KV18.S.1) 

 

“A family doctor might give the right 

prescriptions to patients with particular 

illnesses.” (KV19.S.1) 

 

“They give pills and meds.” (KV24.S.1) 
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Helps People Helps people refers 

participants who 

answered that a doctor 

helps people without 

many addition 

descriptors such as 

“giving medicine” or 

“treating patients” 

“Help people to get better.” (ED14.S.1)  

 

“They help people that are sick.” (ED23.S.1) 

 

“Helps people who are sick or hurt.” 

(KA4.S.1) 

 

“A doctor refers to many things but all 

revolve around helping a person who is in 

physical or emotional pain.” (KV17.S.1) 

 

“Help sick people.” (KV4.S.1) 

Treats/Cures People Treats and cures people 

refers to participants 

who answered that a 

doctor was treating the 

patient in some way or 

curing them. This was 

different than giving 

patients medicine, 

because the responses 

were more general in 

that doctors “cured” 

patients or gave a 

specific example of 

how a doctor may cure 

someone. The specific 

examples of curing did 

not occur multiple 

times.   

“They can give you stitches.” (ED13.S.1) 

 

“Heal the ill.” (ED15.S.1)  

 

“They give stitches when people are deeply 

cut or when the cut is open to much.” 

(KA5.S.1) 

 

“A doctor cures sick people of illnesses.” 

(KV20.S.1) 

 

“They help them by performing surgical 

operations.” (KA12.S.1) 

 

“A doctor might help somebody in the 

hospital with a broken bone by giving them a 

cast, crutches or a wheel chair.” (KV12.S.1) 

 

“An example is if someone is an eye doctor 

they perform cataracts sometimes.” 

(KV22.S.1) 

 

“Cure sick people.” (KV5.S.1) 
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Type of Doctor Type of doctor refers to 

participants who 

replied that there are 

different types of 

doctors. Some 

participants gave 

additional examples of 

the type of doctors. 

“There are different types of doctors.” 

(ED2.S.1)  

 

“Geriatrics, genealogist, family medicine, 

dentistry, veterinarians.” (ED1.S.1) 

 

“A doctor may be a surgeon, helps only kids, 

or be an eye doctor.  (KV17.S.1) 

 

“An example is if someone is an eye doctor 

they perform cataracts sometimes.” 

(KV22.S.1) 

 

“Also they are other types of doctors like a 

family doctor, psychologist, nurse, and people 

who work at the hospital.” (KA8.S.1) 

Works at hospitals Works at a hospital 

refers to participants 

who replied giving the 

location where a doctor 

works (the hospital). 

“A doctor works at a hospital.” (ED18.S.1) 

  

“Works for a hospital.” (KV15.S.1) 

Other Other refers to 

participants who 

replied with answers 

that were not able to be 

otherwise categorized. 

Many of the “other” 

answered only occurred 

once or twice.  

“He is responsible for every action he does, 

the action could cause death or maybe not.” 

(ED2.S.1) 

 

“A doctor studies the human body.” 

(ED8.S.1) 

 

“Also a PhD. Grad.” (ED1.S.1) 

 

“A mathematician does math therapy that 

helps your mind.” (KV2.S.1) 

 

“The title doctor is also applied to some 

composers (believe it or not) like Dr. [local 

music director] and most veterinarians (like I 

hope to be). (KA14.S.1) 
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6.1.2 Question 2 

Question 2, “What does a teacher do? Can you give an example of their work?” yielded 119 ideas 

that were combined into 9 categories as shown in Figure 6. Table 4 explains the various 

categories accompanied by example quotes. All participants responded to this question.  

 

Figure 6: Question 2, What does a teacher do? Can you give an example of work they do?  

Results of overall survey data. 
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Table 4: Question 2, explanations and examples 

Category Explanation Examples 

Gives Tests Gives tests refers to 

participants that replied 

teachers tested them or 

assessed their work in 

some way. 

“They test you on a core subject” (ED17.S.2) 

 

“They stay after school preparing a test or 

marking tests.” (ED2.S.2) 

 

“They grade on how well their work is done 

and the students’ performance in class. 

(KV14.S.2) 

 

“She (teacher) gives a test after each unit.” 

(KV22.S.2) 

Helps understanding Helps understanding 

refers to participants that 

replied that teachers help 

their understanding or 

help them learn. Some 

provided examples of 

what teachers would 

help them learn or how 

they help.  

“They help you do or understand things.” 

(ED13.S.2) 

 

“…help them learn and see things in a new 

and clear way.” (ED19.S.2) 

 

“They make sure you understand the subject. 

(ED22.S.2) 

 

“A teacher helps people learn to do things.” 

(KV13.S.3) 

 

“They make it easier for you to understand.” 

(KV16.S.2) 

 

“A teacher teaches students to help them 

learn.” (KA3.S.2) 
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Types of subject Types of subject refers to 

participants who 

indicated that teachers 

teach specific subjects or 

listed subject a teacher 

might teach. 

“Teaches different subjects.” (KA2.S.2) 

 

“They teach a particular subject such as 

science, math, LA, social.” (ED16.S.2) 

 

“A teacher teaches students to read, write, do 

math, and other subjects.” (KV1.S.2) 

Teaches Teaches refers to 

participants who replied 

that a teacher teaches 

without additional 

description.  

“They teach students.” (ED12.S.2) 

 

“Teach children.” (ED15.S.2) 

 

“A teacher teaches.” (KA9.S.2) 

 

“A teacher is someone who educated you in 

whatever lesson you are in.” (KV11.S.3) 

 

“A teacher teaches a class.” (KV14.S.3) 

 

“They teach young children and teenagers 

and even (young) adults.” (KV5.S.2) 

Teaches For the 

future 

Teaches for the future 

refers to participants 

who replied that teachers 

prepare participants for 

the future in some way.  

“A teacher assists children and students in 

their education and learning for the future.” 

(ED5.S.2) 

 

“Gets you ready for life.” (ED4.S.2) 

“A teacher teaches his/her students 

information that will be useful in later life.” 

(KV19.S.2) 

 

“They help people learn for later in life.” 

(KA6.S.2) 

 

“They help and educate young students 

knowledge that will help them in the future.” 

(KA4.S.2) 
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Teaches Many 

Things 

Teaches many things 

refers to participants 

who replied that teachers 

taught many things 

without specification. 

“A teacher is somebody who teaches other 

people about various things.” (KV17.S.2) 

Teaches Manners Teaches manners refers 

to participants indicating 

that teachers taught 

manners or morals in 

school. 

“Teaching the students manner.” (ED2.S.2) 

 

“A teacher teaches people wrong from right.” 

(KA11.S.2) 

Teaches about 

Professions/ Jobs 

Teaches about 

professions/jobs refers to 

participants who 

indicated that teachers 

taught about different 

professions or jobs.  

“A teacher instructs their students about 

different ….fields of work.” (KV15.S.3) 

 

“They teach us how to be a doctor, a teacher, 

or an engineer.” (KV23.S.2) 

 

“Teach about…how to be an engineer.” 

(KV4.S.2) 

 

“Help them learn things they would want to 

know in a job.” (KA3.S.2) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“A teacher has to make students learn about 

the criteria of the school year.” (ED21.S.2)  

 

“My father taught me how to ride a bicycle 

therefore he is a teacher.” (KA14.S.2) 

 

“They also provide a safe, helpful 

environment.” (KA12.S.2) 

 

“A teacher can be anyone.” (ED13.S.2) 
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6.1.3 Question 3 

Question 3, “What does an engineer do? Can you give an example of work that they do?” yielded 

134 ideas that combined into 8 categories as shown in Figure 7. Table 5 explains the various 

categories accompanied by example quotes. Ten percent of participants did not respond to this 

question or indicated they did not know an answer.  

 

Figure 7: Question 3, What does an engineer do? Can you give an example of work they would 

do?  Results of overall survey data. 
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Table 5: Question 3, explanations and examples 

Category Explanation Examples 

Creates/Designs Creates/Designs refers 

to participants indicating 

that engineers create or 

design. Some 

participants provided 

examples of what an 

engineer would create or 

design.  

“Create many kinds of different design or stuff 

like a building or a game.” (ED10.S.3) 

 

“They design or invent things.” (KA1.S.3) 

 

“Design things that are mostly mechanical.” 

(ED18.S.3) 

 

“I think that they design buildings and stuff 

and then have the construction workers build 

it.” (ED19.S.3) 

 

“An engineer design things e.g. building, a 

bridge, or a boat.” (KV19.S.3) 

 

“An engineer is someone who designs.” 

(KA13.S.3) 

 

“I think they create stuff.” (ED4.S.3) 

 

“An engineer designs buildings and 

structures.” (KA2.S.3) 

 

“An engineer may take blueprints from an 

architect and figure out a way to build a 

building in a sturdy way.” (KV13.S.3) 

 

“An engineer designs…everything around us 

including our cities, houses, cars, computers, 

and almost everything.” (KV15.S.3) 
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Builds Things Builds things refers to 

participants who 

indicated that an 

engineer builds different 

objects or participants 

who referred to 

buildings without an 

indication of what 

involvement the 

engineer might have 

with the building.  

“Can build buildings, pipelines, roads.” 

(ED13.S.3) 

 

“They help to build things.” (ED18.S.3)  

 

“Building Bridges and buildings.” (ED6.S.3) 

 

“I think that they mostly….build things such 

as bridges.” (KV10.S.3) 

 

“Invents/builds machines/object.” (KV16.S.3) 

 

“An engineer watches the building being 

made.” (KV2.S.3) 

 

“An engineer builds things.” (KA3.S.3) 

 

“An engineer builds stuff like buildings cars, 

houses, and more.” (KA5.S.3) 

Car Related Car related refers to 

participants that 

indicated an engineer 

was somehow involved 

in the creation, 

development, or 

maintenance of a car.  

“They can help make car engines.” 

(ED18.S.3) 

 

“An oil change, body work.” (ED22.S.3) 

 

“Work on cars.” (ED23.S.3) 

 

“An engineer makes plans for cars to make 

them more energy efficient, safe, and last 

long.” (KV18.S.3) 

 

“Other types fix cars.” (KA2.S.3) 
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Work with 

Computers 

Works with computers 

refers to participants that 

indicated that engineers 

work on computers.  

“Fixes computers.” (ED3.S.3) 

 

“An example of work an engineer does is if 

you are a mechanical engineer you work with 

machinery and computers.” (KV11.S.3) 

Improves Life Improves life refers to 

participants that 

indicated that engineers 

help to improve life or 

provided examples of 

something that could 

improve life.  

“An engineer creates things, works on thing to 

make every life easier.” (ED11.S.3)  

 

“An engineer…improves… everything around 

us.” (KV15.S.3) 

 

“An engineer works with substances and 

creates better uses of it.” (KV20.S.3) 

 

“An engineer might build a chair with a ski 

used for disabled people to ski.” (KV22.S.3) 

Types of 

Engineering 

Types of engineering 

refers to participants 

who indicated that there 

were different types of 

engineers. Some 

participants listed 

different types and 

provided examples of 

them.  

“Electrical, eng phys (that’s all I know about 

the name) mechanical.” (ED1.S.3) 

 

“Chemical engineers, electrical engineer, 

electronic engineer, mechanical engineer 

There are naval, electric, hurricane, etc.” 

(KV9.S.4) 

 

“An example of an engineer is an 

aeronautical engineer. These individuals 

design aircrafts and ensure they are as safe as 

possible.” (KV15.S.3) 

 

“There are many types of engineering.” 

(KA9.S.3) 
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Fixes things Fixes things refers to 

participants that 

indicated that an 

engineer would fix 

objects. Some 

participants indicated the 

type of object an 

engineer might fix.  

“Fix electronics.” (ED15.S.3) 

 

“Fix furnaces.” (ED7.S.3) 

 

“They fix electronics, toasters.” (KV7.S.4) 

 

“An engineer fixes problems in things.” 

(KV16.S.3) 

 

“An engineer is someone who knows how to 

fix things you would go to them when you 

need something fixed or repaired.” 

(KA12.S.3) 

 

“An engineer is someone who fixes…bigger 

stuff like a building or a dump truck. They 

also fix smaller things like a TV.” (KA8.S.3) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“Be professional at something.” (ED13.S.3) 

 

“There are multiple things they do.” 

(ED16.S.3) 

 

“Drilling for oil.” (ED17.S.3) 

 

“They drive people to other places.” 

(ED20.S.3) 

 

“An engineer studies how machinery works.” 

(ED8.S.3) 

 

“An engineer is an industrial worker.” 

(ED9.S.3) 
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6.1.4 Question 4 

Question 4, “What do you need to do well to be an engineer?” yielded 112 ideas that were 

combined into 7 categories as shown in Figure 8. Table 6 explains the various categories 

accompanied by example quotes. Ten percent of participants did not respond to this question or 

indicated they did not know an answer.  

 

Figure 8: Question 4, what do you need to do well to be an engineer?  Results of overall 

survey data. 
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Table 6: Question 4, explanations and examples 

Category Explanation Examples 

Problem solving Problem solving refers 

to participants who 

indicated that engineers 

solve problems or 

needed to be a problem 

solver.  

“I think you need to be able to think well. 

Like think about the type of people who live 

there, the parameters.” (KV13.S.4) 

 

“You need to be a quick problem solver.” 

(KV7.S.4) 

Human characteristics Human characteristics 

refers to participants 

who indicated that 

engineers should have 

certain types of 

characteristics.  

“You need to work well with others.” 

(ED1.S.4) 

 

“Patient, hardworking.” (ED10.S.4) 

 

“You need to have a certain amount of 

patience in order to do things well. You need 

to have….ambition and curiosity.” 

(KV16.S.4) 

 

“Need to be creative, patience, careful, 

cooperative, skillful, neat, work well with 

people.” (KA5.S.4) 

 

“Learn from your mistakes.” (KA11.S.4) 
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Creativity/imagination Creativity/imagination 

refers to participants 

who indicated that 

engineers need to be 

creative or imaginative. 

Participants rarely 

explained why an 

engineer would need to 

be creative.  

“Maybe have creativity.” (ED19.S.4) 

 

“Be creative.” (ED 8.S.4) 

 

“To be an engineer you must be creative.” 

(KV12.S.4) 

 

“You need to be…creative because 

otherwise the building would be dull.” 

(KV2.S.4) 

 

“You need a big imagination.” (KA11.S.4) 

 

“To be creative.” (KV21.S.4) 

 

“You need to have ideas.” (KA3.S.4) 

School/smarts School/smarts refers to 

participants indicating 

engineers would need be 

strong academically in 

school and be smart 

without defining 

particular subjects.  

“Take the right courses. Study 

Engineering.” (ED12.S.4) 

 

“You need to pay attention in class.” 

(ED2.S.4) 

 

“You need to do well in school.” (ED21.S.4) 

 

“You need to be smart  ...because if you 

weren’t smart you would not know what to 

build with.” (KV2.S.4) 

 

“Good grades.” (KV24.S.4) 
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Math Math refers to 

participants who 

indicated an engineer 

needs math. 

“Good at math.” (ED14.S.4) 

 

“You need to know geometry.” (KV1.S.4) 

 

“You need to be good with numbers and math, 

I’m not sure why but my uncle is and he is an 

engineer.” (KA4.S.4) 

 

“In college/university you would need to take 

a math course.” (KA13.S.4) 

 

Science Science refers to 

participants who 

indicated that engineers 

need science. Some 

described specific 

science classes.  

“Be good at science.” (ED1.S.4) 

 

“To be an engineer you must be….very strong 

in the science field.” (KV12.S.4) 

 

“To be an engineer you need to thorough 

understanding of physics, chemistry.” 

(KV22.S.4) 

 

“Its good to be good at science.” (KA10.S.4) 

Other Other refers to 

participants who 

replied with answers 

that were not able to be 

otherwise categorized. 

Many of the “other” 

answered only 

occurred once or twice. 

“Being strong would help you if you’re a 

builder.” (ED13.S.4) 

 

“You need to know how to work electronics.” 

(ED15.S.4) 

 

“You need to know how to drive.” (ED20.S.4) 

 

“Keep safe while fixing things.” (ED23.S.4) 

 

You need to know how to read floor plans 

well.” (KV10.S.4) 

 

 “You need to be good at memorizing things.” 

(KA12.S.4) 
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6.1.5 Question 5 

Question 5, “Why would someone want to be an engineer?” yielded 43 ideas that were combined 

into 10 categories as shown in Figure 9. Table 7 explains the various categories accompanied by 

example quotes. Eight percent of participants did not respond to this question or indicated they 

did not know an answer.  

 

Figure 9, Question 5, Why would someone want to be an engineer?  Results of overall survey 

data. 
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Table 7: Question 5, explanations and examples 

Category Explanation Examples 

To Build Stuff To build stuff refers to 

participants who 

indicated someone 

would want to be an 

engineer if they liked 

building.  

“Maybe to learn how to build stuff.” 

(ED3.S.5) 

 

“Someone would want to be an engineer 

because if you find building or constructing 

things fun than I think that this would be the 

job for you.” (KV10.S.5) 

 

“Someone would want to be an engineer 

because they wanted to be a part in building 

new things.” (KA3.S.5) 

 

“Maybe they enjoy constructing things.” 

(KA6.S.5) 

To Create To create refers to 

participants who 

indicated that someone 

might want to be an 

engineer if they were 

creative or if they liked 

to create things.  

“Lets you be creative.” (KV15.S.5) 

 

“They may want to be an engineer because 

they love working while being creative but 

patient at the same time.” (KV16.S.5) 

 

“Because they are very creative.” (KA1.S.5) 

 

“Someone may want to become an engineer to 

express their creativity.” (KA14.S.5) 
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To Design To design refers to 

participants who 

indicated that someone 

would want to be an 

engineer because they 

could design. 

“Because they like to design stuff.” (ED1.S.5) 

 

“To design special things.” (ED13.S.5) 

 

“May if they like design and blueprints.” 

(KV13.S.5) 

 

“Someone would want to be an engineer 

because you could design cool things.” 

(KA13.S.5) 

 

“Someone would want to be an engineer 

because they enjoy design.” (KA2.S.5) 

To Improve life To improve life refers to 

participants who 

indicated someone might 

want to be an engineer if 

they wanted to improve 

life or help people.  

“To help the world grow and prosper.” 

(ED13.S.5) 

 

“To help everyday life.” (ED4.S.5) 

 

“So they can work on…..things for other 

people.” (ED23.S.5) 

 

“Someone might want to be an engineer 

because they want to improve peoples lives, 

make things easier to use.” (KV12.S.5) 

 

“Designing things that will make life easier.” 

(KV19.S.5) 

 

“Someone would want to be an engineer so 

they can make life better in developing 

countries.” (KV20.S.5) 
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Get Paid Well Get paid well refers to 

participants who 

indicated that someone 

might want to be an 

engineer for the pay 

“Make a lot of money.” (ED10.S.5) 

 

“Someone might want to just for the money.” 

(ED5.S.5) 

 

“Because it pays well.” (KV1.S.5) 

 

“I don’t think the salary is too bad either.” 

(KV13.S.5) 

 

“Someone would want to be an engineer 

because it pays very well.” (KV15.S.5) 

 

“Usually if you get a job it would pay well.” 

(KV18.S.5) 

 

“They might like the pay.” (KA9.S.5) 

Like engineering/ 

related topic 

Like engineering/ 

related topic refers to 

participants who 

indicated that someone 

would like to be an 

engineer because they 

like engineering without 

further explanation.  

“Because they like engineering.” (ED12.S.5) 

 

“Because they are interested in engineering.” 

(ED16.S.5) 

Have a Good Job Have a good job refers 

to participants who 

replied someone would 

like to be an engineer 

because they would like 

the job. In these 

responses pay was not 

mentioned. 

“Because it’s a job that sounds fun and 

doesn’t leave you bored!” (ED19.S.5) 

 

“Someone would want to be an engineer 

because it is an interesting job.” (KV14.S.5) 
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Work with 

Computers 

Work with computers 

refers to participants 

who replied that 

engineers would like to 

work with computers or 

know more about 

computers. 

“Learn more about computer.” (ED3.S.5) 

Work with 

Cars/Machines 

Work with 

cars/machines refers to 

participants who 

indicated that someone 

would like to be an 

engineer so they could 

work with cars or 

machinery.  

“To learn about cars more.” (ED22.S.5) 

 

“So they can work on cars, machines.” (ED 

23.S.5) 

 

“Someone might like to be an engineer if they 

are interested in machinery and industry 

working.” (ED8.S.5) 

 

“They might like to deal with mechanical 

things.” (KA12.S.5) 

 

“To work with big engines.” (KA8.S.5) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“Because they might be inspired by 

someone.” (ED11.S.5) 

 

“Because its fun.” (ED6.S.5) 

 

“Because their parents are engineers.” 

(ED7.S.5) 

 

“..it’s an important thing.” (KV1.S.5) 

 

“Because they thought it would be exciting.” 

(KA3.S.5) 

 

“They would want to be an engineer because 

they would like to be able to walk and be like I 

helped build that building.” (KV2.S.5) 
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6.1.6 Question 6 

Question 6, “What is something you do where you are creative or imaginative?” yielded 95 

responses that were combined into 9 categories as shown in Figure 10. Table 8 explains the 

various categories accompanied by example quotes. All participants responded to this question. 

 

Figure 10: Question 6, What is something you do where you're creative or imaginative?  

Results of overall survey data. 

  

0

5

10

15

20

25

30

35

40

P
er

ce
n

ta
g

e
 

Category 

Question 6 

Test

Alberta

Ontario



 

70 

 

Table 8: Question 6, explanations and examples 

Category Explanation Examples 

Building Building refers to 

participants who 

indicated that they build 

objects, typically build 

was used as a verb. 

“I build two bedrooms with a shoebox and 

mini furniture. I even build bridges and towers 

once.” (ED3.S.6) 

 

“I want to go build something or destroy it.” 

(ED5.S.6) 

 

“People build things.” (KA5.S.6) 

 

“I like to build things with lego when I was 

little and I still do.” (KV21.S.6) 

 

“I build things out of marshmallows and 

toothpicks.” (KV23.S.6) 

Create/Design things Create/Design refers to 

participants who 

indicated they created or 

designed objects. In 

these responses they 

specifically used these 

words.  

“Create, invent” (ED12.S.6) 

 

“I study personalities and design a house 

perfect for them.” (KA14.S.6) 

 

“Design clothes.” (ED19.S.6) 

 

“I design buildings on graph paper. I also 

mainly design soccer stadiums.” (KV20.S.6) 

 

“Design dream homes, cars and new stuff.” 

(KA11.S.6) 

 

“I love to design things on the computer.” 

(KA2.S.6) 
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Active Arts Active arts refers to 

participants who replied 

with an active art 

activity such as dancing 

or theatre. 

“Make up dances.” (ED14.S.6) 

 

“Theatre/acting/drama.” (KA7.S.6) 

Music Music refers to 

participants who 

indicated they made 

music or played an 

instrument.  

“I like to write songs.” (ED19.S.6) 

 

“I’m creative when I make music on my 

harp.” (KV15.S.6) 

 

“Play an instrument.” (KV4.S.6) 

 

“Write music/lyrics play an instrument.” 

(KA7.S.6) 

Write Write refers to 

participants who replied 

they wrote a story, the 

participant  indicated 

these were  fiction.  

“Make up a story.” (ED22.S.6) 

 

“Writing a fiction story.” (KV1.S.6) 

 

“Writing a story.” (KA10.S.6) 

Art Art refers to participants 

who replied they drew, 

sculpted or did art.  

“I draw personally.” (ED13.S.6) 

 

“I’m creative in art because you can choose 

what you draw (sculpt, colour, paint).” 

(KA1.S.6) 

 

“You create Art.” (ED15.S.6) 

 

“When I have an art project or I’m just 

drawing I make my art.” (ED2.S.6) 

 

“I draw stuff.” (KA11.S.6) 

 

“Painting, photography, sculpting.” 

(KV14.S.6) 
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Reference 

engineering 

Reference engineering 

refers to participants 

who indicated that 

engineering might be 

creative or imaginative.  

“Engineering is something you do where you 

are creative and imaginative.” (KV16.S.6) 

 

“Some types of engineering.” (KV8.S.6) 

 

“You could be a computer engineer and 

design software like video games.” (KA13.S.6) 

Reference Other 

Professions 

Reference other 

professions refers to 

participants who referred 

to other professions 

being creative or 

imaginative.  

“When you are a building architect you get to 

design new things using creativity.” 

(ED18.S.6) 

 

“Writers, poets, artists, and musicians are all 

very creative.” (ED8.S.6) 

 

“Other examples of professions where you are 

creative or imaginative are: artists, interior 

designers, architects.” (KV16.S.6) 

 

“You could be an architect and design 

buildings and structures.” (KA13.S.6) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“Take a class that shows your creativity.” 

(ED20.S.6) 

 

“Wood Carving” (ED9.S.6) 

 

“I think where I would be imaginative is when 

I’m babysitting.” (KA8.S.6) 

 

“When you are dreaming you are both!” 

(KA6.S.6) 

 

“For everything in this world you have to be 

creative or imaginative.” (KV10.S.6) 

 

“I like to just think about anything…I just 

prefer to think up scenarios or to replay things 

in my mind.” (KV13.S.6) 
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6.1.7 Question 7 

Question 7, “What does design mean?” yielded 89 ideas that were combined into 4 categories as 

shown in Figure 11. Table 9 explains the various categories accompanied by example quotes. 

Three percent of participants did not respond to this question or indicated they did not know an 

answer.  

 

Figure 11: Question 7, What does the word design mean?  Results of overall survey data. 
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Table 9: Question 7, explanations and examples 

Category Explanation Examples 

Plan Plan refers to participants 

who indicated that design 

means to plan something 

out, independent of or 

prior to 

construction/making it.  

“To create a plan of something.” (ED14.S.7) 

 

“Design means to not build something to 

create a 2D version.” (ED3.S.7) 

 

“To show how you want something to look.” 

(ED4.S.7) 

 

“To make plans for something or make up 

what it’s going to look like.” (KA1.S.7) 

 

“The word design means to draw a blueprint 

or plan.” (KA5.S.7) 

 

“To sketch a blueprint of a new project.” 

(ED7.S.7) 

 

“Design means to create an outline of what 

you are going to do.” (KV14.S.7) 

 

“Design is like a plan. The design of a 

machine would show what it will look like, 

how it will work and most importantly, which 

parts go were when making it.” (KV18.S.7) 

 

“The word design means the plan and 

structure (mentally) of an object.” 

(KV19.S.7) 

 

“Design means to draw or sketch things like 

blue prints.” (KA13.S.7) 

 

“Design means to draw blue prints.” 

(KA11.S.7) 
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Create something Create something refers 

to participants who 

indicated that design 

means the creation of 

something. Often the 

word create was used.  

“Design to me means making shapes out of 

your own mind. Create something.” 

(ED1.S.7) 

 

“Design means to use your imagination to 

create something.” (KA8.S.7) 

 

“It means to think or imagine and being 

creative another word is inventing.” 

(ED2.S.7) 

 

“Design is to create something.” (ED8.S.7) 

 

“The words design means to create or 

imagine something and describe or draw it. 

Design can be either very impractical, so 

much so that they can not be build, or 

practical, and people build the designs to 

help/ entertain in everyday life.” (KV16.S.7) 

 

“To think of a new thing and build or create 

of it.” (KV21.S.7) 

 

“The word design means to create something 

new, like to design a new building.” 

(KV3.S.7) 
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Make Make refers to 

participants who 

indicated that design is to 

make something. Often 

this referred to 

constructing an actual 

model or physical 

structure of an object.  

“To make it.” (ED11.S.7) 

 

“Making a modle of something.” (ED15.S.7) 

 

“Design means to make.” (KV12.S.7) 

 

“I think its synonymous to made/make. Like 

something to be designed for a purpose or 

made for one.” (KV13.S.7) 

 

“The word design means to make a replica of 

what something is going to be.” (KA10.S.7) 

 

“The word design means to make.” 

(KA3.S.7) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“The word design means a pattern or 

artwork that might symbolize something.” 

(ED5.S.7) 

 

“Put different styles together to make it look 

interesting.” (ED12.S.7) 

 

“The word design means the outer 

appearance of something.” (KA12.S.1) 

 

“The word design could mean many things 

such as you could be a fashion designer or a 

bridge designer.” (KV10.S.7) 

 

“Architects do a lot of designing.” 

(KA10.S.7) 
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6.1.8 Question 8 

Question 8, “Do you know what courses you need to take in high school to be an engineer? Can 

you give an example of these” yielded 47 ideas that were combined into 4 categories as shown in 

Figure 12. Table 10 explains the various categories accompanied by example quotations. Fifty-

one percent of participants responded to this question, of that, fifty-two percent of participants did 

not respond to this question or indicated they did not know an answer. Also note that, Test class 

participants were not asked this question, as it was added after they had completed the survey. 

 

Figure 12: Question 8, Do you know what courses you need to take in high school to be an 

engineer? Can you give an example of these? Results of overall survey data. 
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Table 10: Question 8, explanations and examples 

Category Explanation Examples 

Math Math refers to 

participants who replied 

that you needed to take 

math; sometimes 

specific math courses 

were named.  

“My guess is 30 math.” (ED1.S.8) 

 

“Math and algebra.” (ED17.S.8) 

 

“Mathematics.” (KV1.S.8) 

 

“Geometry, calculus.” (KV5.S.8) 

Science Science refers to 

participants who 

indicated you needed to 

take science, sometimes 

specific courses were 

named.  

“Science (chemistry and physics, bio).” 

(ED1.S.8) 

 

“Science.” (KV5.S.8) 

 

“Might be physics.” (KV9.S.8) 

Other Other refers to 

participants who replied 

with answers that were 

not able to be otherwise 

categorized. Many of the 

“other” answered only 

occurred once or twice. 

“Building? Construction?.” (ED13.S.8) 

 

“Building metal objects and other things.” 

(ED15.S.8) 

 

“Engineering.” (KV2.S.8) 

 

“Mechanical” (KV3.S.8) 

English English refers to 

participants who 

indicated that English 

was required. Only 

participants in Alberta 

replied with this answer. 

L.A. means Language 

Arts, similar to English. 

“LA” (ED1.S.8) 
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6.1.9 Question 9 

Question 9, “Do you know an Engineer? If yes, how do you know them?” yielded 61 responses 

that were combined into 4 categories as shown in Figure 13. Table 11 explains the various 

categories accompanied by example quotes. The 7% of participants who did not answer this 

question were placed in the unsure category. 

 

Figure 13: Question 9, Do you know an engineer? If yes, how do you know them?  Results of 

overall survey data. 
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Table 11: Question 9, explanations and examples 

Category Explanation Examples 

No No refers to participants who 

indicated that they did not 

know an engineer.  

“No” (ED 10.S.9) 

 

 “I don’t know any engineers, although I have a 

friend that would like to be.” (ED19.S.9) 

 

“No I don’t know any engineers.” (KV12.S.9)  

 

Yes, 

Relative 

Yes, relative refers to 

participants who indicated 

they knew an engineer and 

then further explained that it 

was a relative. Generally the 

relative was a male.  

“My mom and dad are both engineers and they 

work for [company]. I know them because they 

are my parents.” (ED13.S.9) 

 

“Yes! My dad is a civil engineer.” (ED3.S.9) 

 

“My papa is a sort of engineer. Also my dad is a 

computer engineer. I think that’s the only people 

who I KNOW are engineers but I also think that I 

know more people than just my family. This is 

because I don’t know all of the different type of 

engineering jobs. If I knew more about it than I 

think that I could give more examples but at this 

point in time it is not possible.” (KV10.S.9) 

 

“Yes. I know many engineers. They are almost 

everywhere. There are many type of engineers, 

but one engineer I am close with is my grampa. 

He is an electrical engineer, and he builds 

computers. He loves working as an engineer 

because he is very imaginative, but also patient 

and smart.” (KV16.S.9) 

 

“My uncle is an electrical engineer. He helped 

with the electrical part of a space craft that went 

into space and landed in Russia.” (KA4.S.9) 
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Yes, Non 

Relative 

Yes, non relative indicates 

participants who replied they 

knew an engineer; however 

that engineer was not a 

relative.  

“My friend’s dad is a mechanical engineer.” 

(ED3.S.9) 

 

“Yes my friends dad. We were in school 

together.” (ED4.S.9)  

 

“Yes, I know an engineer. A girl at my dance 

studio’s mother is an engineer.” (KV1.S.9) 

 

“I know an engineer his name is Mr. [Last 

Name]. I know because he was my teacher’s 

husband and my dad’s friend.” (KA6.S.9) 

 

Unsure Unsure refers to participants 

who indicated that they did 

know an engineer, however, 

when they further explained 

how they knew an engineer it 

appeared they may not know 

an actual engineer. 

Some participants said they 

knew someone but weren‟t 

sure if they were an engineer. 

“Yes, my dad is an engineer, he is a N.W.D. 

Hand at an oil rig.” (ED17.S.9) 

 

“A yacht club owner.” (KV1.S.9) 

 

“Yes I do. I know this guy named [Name]. He 

knows a lot of stuff from: being a mechanic, to 

laying down carpet. He’s my sister’s boyfriend.” 

(KA9.S.9) 

 

“My uncle I think. He is in construction 

working.” (KA2.S.9) 

 

“My dad is an  engineer he fixes cars at [City] 

Nissan.” (KA11.S.1) 

 

“My cousin. He invents things.” (KA1.S.9) 

 

“No, my dad is a boiler maker so I don’t know if 

that counts.” (ED18.S.9) 

 

“My dad is an architect. I’m not sure if that’s an 

engineer though.” (KA3.S.9) 
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6.2 Overall Survey Discussion 

To further investigate the participants‟ perceptions and understanding of engineering, results of 

the survey questions were looked at in combination with each other. The graphs from section 6.1 

are reprinted here for ease of reference.  

6.2.1 Comparison of Questions 1-3  

Questions 1-3 are presented in Figure 14.The participants more strongly identify what a teacher 

and doctor does than an engineer. This is evident through the following:  

 Over 50% of the responses regarding what a doctor does are categorized as helps people 

or treats/cures people.  

 Over 50% of the responses to what a teacher does are categorized as types of subject or 

teaches.  

 In order to make up 50% of the engineering responses it is necessary to include 3 

categories, showing a more varied understanding of the engineering profession. 

 Other category in the questions regarding doctors and teachers represents less than 10% 

of the responses; however, regarding engineers the other category is over 20% indicating 

a more muddled understanding of the profession.  

 All participants responded to questions 1 and 2; however, 10% of participants did not 

respond to question 3 regarding engineers. Therefore showing an additional lack of 

awareness of the engineering profession.  
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Figure 14: Comparison of overall survey data for questions 1, 2, and 3 
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6.2.2 Comparison of Questions 3, 4, and 7 

Questions 3 and 4 show that the participants can conceptualize some relation between what an 

engineer does and what someone needs to do well in order to be an engineer. Creates/designs is 

the largest category response in question 3, indicating a relation between engineers/engineering 

and creating/ designing. Although the relation between create/design and engineering is present, 

there is minimal explanation in the responses to further expand on how the participants perceive 

the relationship. Engineers create/design (question 3) relates to engineers needing to be 

creative/imaginative (question 4); however, there is not a strong a response towards the 

requirement of creativity in order for an engineer to be successful. In question 7, there is a strong 

correlation between design meaning to create, further solidifying the relation between creating 

and designing. The combination of these results shows that there is a relation in the minds of 

participants between engineering, creativity, and design; however, there lacks a coherent 

understanding of how these topics relate and interact with each other.  

 

Other makes up a substantial percentage of the responses in questions 3 and 4, indicating a 

variety of answers, and a lack of consistency. Works with computers appears as a category in 

what an engineer does, but does not appear as something an engineer needs to be proficient at 

doing. This indicates a discrepancy between what an engineer does and what proficiencies an 

engineer requires. Perhaps this is due to the fact that this age group has been raised with constant 

and easy access to computers. Ten percent of participants did not respond or indicated they did 

not know in regards to both questions, indicating a consistent lack of understanding of the 

engineering profession.  
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Figure 15: Comparison of overall survey data for questions 3 and 4 
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6.2.3 Comparison of Question 3 and 5 

There are consistencies between question 3 and 5. Both show creates/designs, to build things, car 

related, and work with computers as categories, indicating a connection between what 

participants believe an engineer does and what they believe someone should like to do if they 

want to be an engineer. Although this is a positive correlation, other still makes up over 20% of 

the responses to both questions, indicating a large variation in understanding of the engineering 

profession.  

Figure 16: Comparison of overall survey data for questions 3 and 5 
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6.2.4 Comparison of Questions 4 and 8 

Questions 4 and 8 in Figure 17 show consistency in the fact that engineers need to be good at 

math and science and someone would need to take math and science in high school in order to be 

an engineer. In question 4, only 10% of the total participants did not answer the question or didn‟t 

have an answer, compared to 52% of participants in question 8.  The lack of connection between 

someone taking math and science in high school and needing math and science in order to be an 

engineer is concerting.  

  

Figure 17: Comparison of overall survey data for questions 4 and 8 
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Chapter 7 Comparison of Participants Who Know and Do Not Know an 

Engineer 

To see differences in participants‟ perception of engineering based on their relation to engineers, 

the data was split into three sets, depending on their response to question 9 on the survey: 

 participants who know an engineer, 

 participants who don‟t know an engineer,  

 participants who were unsure if they knew an engineer.  

The participants in the unsure category included participants who said they might know an 

engineer, participants who didn‟t answer, participants who didn‟t know if they knew an engineer, 

as well as participants who provided answers that indicated who they think it an engineer may not 

be an engineer. Thirty-six percent of participants did not know an engineer, sixteen percent of 

participants were unsure if they knew an engineer, and forty-eight percent of participants knew an 

engineer.  

7.1 Results of Survey Comparison 

The category definitions presented in Section 6.1 are maintained in this presentation of data. 

Question 9, “Do you know an engineer?” is not presented as it is the basis for the division of the 

participants into data sets for this analysis.  

 

In the analysis of the data, each set of participants was looked at separately. The original codes 

were used; however, new categories were developed based on the new data sets of participants. 

The data is presented as percentages within each data set with in each category. Categories may 



 

89 

 

add up to more than 100% because the data is being presented as a percentage of the total based 

on the data set as opposed to the category, so as to allow comparisons between data sets.  

7.1.1 Question 1 

Question 1, “What does a doctor do? Can you give an example of the work they do?”, is 

presented in Figure 18. All participants responded to this question. 

 

Figure 18: Question 1, What does a doctor do? Can you give an example of work they do? 

Survey responses comparing those who know to those who don’t know an engineer  
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7.1.2 Question 2 

Question 2, “What does a teacher do? Can you give an example of work they do?” is presented 

below in Figure 19. All participants responded to this question. 

 

Figure 19: Question 2, What does a teacher do? Can you give an example of work they do? 

Survey responses comparing those who know to those who don’t know an engineer 
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7.1.3 Question 3 

Question 3, “What does an engineer do? Can you give an example of the work they do?” is 

presented in Figure 20. Eleven percent of participants who know an engineer, 10 percent of 

participants who do not know an engineer, and 11 percent of participants who were unsure if they 

knew an engineer did not respond or indicated they did not know an answer. 

 

Figure 20: Question 3, What does an engineer do? Can you give an example of work they do? 

Survey responses comparing those who know to those who don’t know an engineer   

0

5

10

15

20

25

30

35

P
er

ce
n

ta
g

e
 

Category 

Question 3 

Know Eng

Don't Know

Unsure



 

92 

 

7.1.4 Question 4 

Question 4, “What do you need to do well to be an engineer?”, is presented in Figure 21. Seven 

percent of participants who know an engineer, 14 percent of participants who do not know an 

engineer, and 11 percent of participants who were unsure responded that they did not know or did 

not provide an answer for this question.  

 

Figure 21: Question 4, What do you need to do well to be an engineer? Survey responses 

comparing those who know to those who don’t know an engineer 
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7.1.5 Question 5 

Question 5, “What do you need to do well to be an engineer?”, is presented in Figure 22. The 

unsure data is not presented for question 5 because the responses were so diverse that they were 

unable to be categorized. 

 

Figure 22: Question 5, what do you need to do well to be an engineer? Survey responses 

comparing those who know to those who don’t know an engineer   
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7.1.6 Question 6 

Question 6, “What is something you do where you’re creative or imaginative?”, is presented in 

Figure 23. 

 

Figure 23: Question 6, what is something you do where you're creative or imaginative? Survey 

responses comparing those who know to those who don’t know an engineer 
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7.1.7 Question 7 

Question 7, “What does the word design mean?”, is presented below in Figure 24. Seven percent 

of the participants who know an engineer responded with no answer or that they didn‟t know to 

this question. All participants in the do not know and unsure data sets responded to this question.  

 

Figure 24: Question 7, what does the word design mean? Survey responses comparing those 

who know to those who don’t know an engineer 
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7.1.8 Question 8 

Question 8, “Do you know what course you might need to take in high school? Can you give an 

example of these courses?”, is presented below in Figure 25. Forty percent of the unsure 

participants, thirty-four percent of the participants who know an engineer, and sixty-eight percent 

participants who do not know an engineer were given question 8. Of these participants, 100 

percent of participants who were unsure if they know an engineer, 10 percent of participants who 

know an engineer, and 53 percent of participants who do not know an engineer did not respond to 

the question or indicated they did not know. 

 

Figure 25: Question 8, What courses do you need to take in high school to be an engineer? 

Can you give an example of these? Survey responses comparing those who know to those 

who don’t know an engineer 
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7.2 Know/Don’t Know Discussion 

To further investigate the participants‟ perceptions and understanding of engineering, the results 

of different questions were looked at in combination with each other, presented below. The 

graphs from section 7.1 are reprinted for ease of referencing.  

7.2.1 Question 3 and 7 

As shown in Question 3 of Figure 26 there is a significant difference in the percentage of 

participants who are in the unsure data set who indicated that engineers creates/designs compared 

to those who did or did not know an engineer. In Question 7, participants who know an engineer 

most strongly associate creating and designing together. Significantly less participants in the 

know an engineer data set indicated other as answer in response to Question 7 when compared to 

participants who do not know an engineer and those who were unsure if they knew an engineer. 

The combination of these results shows that creating and design are strongly related for 

participants who know an engineer; however, there is a lack of translation of design being 

strongly related to engineering for participants who know an engineer.  

 

 In Question 3, type of engineer only occurs in the participants who know an engineer indicating 

they are being provided with information on the different engineering disciplines. Engineers fixes 

things appears significantly more in the unsure set of data. The other category in Question 3 is 

relatively consistent across all sets of data indicating a variety of responses regardless of if a 

participant knows or does not know an engineer.   
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A similar percentage of participants from each data set (know an engineer, unsure, don’t know an 

engineer) indicated that they did not know or could not answer question 3. This shows that 

regardless of their relation to an engineer, some participants are not receiving information about 

engineering as a profession. 

  

Figure 26: Question 3 and 7 Comparison 
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difference in the percentage of participants who know an engineer responding strongly to math, 

science, and English being necessary high school preparation for engineering. 

 

In Question 4, Other is most significant in those who do not know an engineer, which is 

appropriate as it can be assumed that participants who have not had interaction with an engineer 

would have a wide range of ideas of what an engineer would need to be good at to be successful. 

Creative has a lower response with participants who know an engineer, this may indicate that 

participants who know an engineer do not view that person as creative or their job as creative. 

Problem solving is only indicated by participants who do not know an engineer.  

  

Figure 27: Comparison of Questions 4 and 8 
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Overall, the main differences between students who know an engineer and those who do not is 

the relation of math, science, and engineering as well as design and engineering. Aside from 

these, there is not a significant difference in the understanding and perception of the engineering 

profession between participants who know an engineer and those who do not.  
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Chapter 8 Discussion of Survey Inconsistencies 

In order to further evaluate the participants‟ responses, inconsistencies were investigated by 

analyzing at the surveys as a whole documents as opposed to individual questions previously 

presented. Specifically, consistencies were looked at within the survey questions: 

 What does an engineer do? (question 3) 

 What do you need to do well to be an engineer? (question 4) 

 Why would someone want to be an engineer? (question 5) 

Participants were divided into 3 categories based on their responses to questions: 

 Consistent Responses 

 Somewhat consistent responses 

 And Inconsistent responses 

In dividing participants into categories the responses were not evaluated for how they related to 

engineering, but for the consistency of responses in relation to each other.  

 

Participants who did not answer these particular questions were left out of the consistency 

analysis because it was not possible to analyze the absence of an answer.  

 

The percent of total participants in each consistency set are shown in Figure 28. Six percent of 

participants were did not qualify in this portion of the analysis. 
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Figure 28: Percentages of total participants in consistency data sets 
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To observe the relationship between data sets of consistency and data sets participants knowing 

and not knowing engineers, Figure 29 and Figure 30 are shown.  

 

Figure 29: Percent within each consistency data set of students who knew an engineer, 

didn't know an engineer, and were unsure 
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Figure 30: Percent of each relation to an engineer data set that were part of the consistent, 

semi-consistent, and inconsistent data sets 

It would be expected that students within the consistent category would have the highest percent 

of those who know an engineer, assuming that the engineer they know is passing on knowledge 

about the profession. This is not the case in the distribution of participants within the data sets.  
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8.1.1 Consistent Participant Surveys 

The responses of the consistent participants can be divided into two categories, topic responses 

and design responses. The topic responses have a focused topic within the questions and do not 

branch into a general idea of engineering. The design responses generally focused on design as 

the core concept of engineering. Sixty-five percent of the responses were topic responses; 35% 

were design responses.  

 

Figures 31-33 show examples of participants with consistent topic response.  

 

Figure 31: Participant focused on electronics (ED15S) 

 

 

Figure 32: Participant focused on the building process (KV2S) 
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Figure 33: Participant focused on cars (ED22S) 

 

Figure 34 and Figure 35 show examples of participant responses focused on design.  

 

 

Figure 34: Participant focused on design (KV19S) 

 

 

Figure 35: Participant focused on design (KV16S) 
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Of participants in the consistent data set, only 25% responded that math and science were 

required to be an engineer. In the topic responses math and science did not necessary fit into the 

specific topic being explained. In the design responses math and science may have been too 

specific to apply to the general concept of engineering. It is interesting that students who had a 

consistent idea of the engineering profession had the smallest percentage of participants relating 

math and science to the profession. 

8.1.2 Somewhat Consistent Responses 

The somewhat consistent responses had some connected ideas, but not a fluid thought throughout 

the responses. Figure 36 and Figure 37 show examples of participants with semi consistent 

responses.  

 

Figure 36: Participant with a semi consistent response (ED18S) 
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Figure 37: Participant with a semi consistent response (KV18S) 

Fifty percent of participants in this category stated that an engineer needed to be good at math and 

science; however, it was not obvious why participants felt engineers were required to be good at 

these topics.  

8.1.3 Inconsistent Responses 

The inconsistent responses lacked fluidity throughout the question responses. Figure 38 and 

Figure 39 show examples of participants with inconsistent responses.  

 

Figure 38: Participant with an inconsistent response (ED16S) 
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Figure 39: Participant with an inconsistent response (KA9S) 
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engineering; however, it wasn‟t explained why they felt these subjects were required. This 

category also had the highest percentage of participants who knew an engineer. This seems to 

indicate that the engineering profession does not explain their own professional requirements well 

to their surrounding communities.   
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Chapter 9 Participants Interviews 

There were 16 participants interviewed. The first question posed to interviewees is not included 

in the analysis as it was intended as an ice breaker and to demonstrate the question style of the 

interview.  

9.1 Interview Data Results 

The results for the interviews are presented below. Transcripts were divided into responses for 

each structured question in the interview and each question was coded. As with the surveys, many 

participants presented multiple ideas in response to individual questions as such results are 

presented as percentage of responses. The results are presented in graph form with categories and 

then further explained by the following chart. These results look specifically at participant 

responses to the intended questions of the interview. 
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9.1.1 Question 2 

“What can you tell me about engineers?” was a broad question; the results are presented in Figure 

40 and further explained in Table 12.  Follow-up questions were often asked of the participants to 

provide further explanation of their initial statement.  

 

Figure 40: Interview Question 2, What can you tell me about engineers? 
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Table 12: Interview question 2, explanations and examples 

Category Explanation Examples 

Type of Engineer Types of engineer 

refers to participants 

who indicated that 

there were different 

types of engineers. 

Some participants 

listed different types 

and provided 

examples of them. 

“I know there’s lots of different kinds of 

engineers.” (ED13i.2.3) 

 

“Medical engineering, electrical engineering.” 

(KA10i.2.3) 

 

“There’s hurricane engineering, tornado 

engineering, lots of different variants in the 

job.” (KV9i.2.3) 

 

Design Design refers to 

participants indicating 

that engineers design. 

Some participants 

provided examples of 

what an engineer 

would design.  

“What comes to mind first is I think of people 

designing different sorts of things.” (KV10i.2.1) 

 

Well engineers I think just design (ED6i.2.1) 

 

“If there’s a piece of machinery that someone- 

something- needs like someone comes up with 

an idea and then an engineer designs it.” 

(ED18i.2.2) 

Structures/Building Structures/Building 

refers to participants 

who indicated that an 

engineer builds 

different objects or 

participants who 

referred to buildings 

without an indication 

of what involvement 

the engineer might 

have with the 

building. 

“Uhh like construction like uh like the skeleton 

of a building like how it will how it like stands 

like structures and stuff.” (ED1i.2.2) 

 

“Engineers usually build stuff.” (KV9i.2.2) 
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Problem Solving Problem solving 

refers to participants 

who indicated that 

engineers solve 

problems or needed to 

be a problem solver or 

provided examples of 

how an engineer 

might problem solve.  

“I think they all design and put together a… not 

necessarily a structure but something for a 

specific purpose to get a job done” (KV10i.2.3) 

“Somebody who uses science and math for a 

purpose.” (KA10i.2.1) 

“They help build and design physical like 

objects. Not like a lot of things like how to make 

things better.” (KV20i.2.2) 

Computer/Electronics Computers/electronics  

refers to participants 

that indicated that 

engineers work on 

computers or 

electronics. 

“Computers, robots. Wires and electronics” 

(ED2.2.1-2) 

Other Other refers to 

participants who 

replied with answers 

that were not able to 

be otherwise 

categorized. Many of 

the “other” answered 

only occurred once or 

twice. 

“Well my dad’s an engineer.” (ED3i.2.1) 

 

“Really smart.” (KA4i.2.1) 

 

“I’m not entirely sure what an engineer 

specifically does.” (KV11i.2.1) 
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9.1.2 Question 3 

“What is something an engineer might do at their job?” was a question designed to further 

investigate the participants‟ perception of an engineer, the results are presented in Figure 41 and 

further explained in Table 13. In this question, participants had the opportunity to explain what 

sort of activities an engineer might engage in at their job.  

 

Figure 41: Interview Question 3, What is something an engineer might do at their job? 
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Table 13: Interview question 3, explanations and examples 

Category Explanation Examples 

Design Design refers to participants 

who indicated that engineers 

would design something at 

their job. Often this was 

accompanied by an example 

of what that would be. 

“Their boss or whatever might come to 

them and say this is what someone’s 

idea is and if you can make it.” 

(ED18i.3.1) 

 

“Umm design something…a mineshaft.” 

(KA10i.3.1-2) 

 

“Design how the bridge will like stay 

supported and stuff like that.” (KA2i.31) 

 

“They design the roads and stuff.” 

(ED2i.3.1) 

 

“They might improve a design of 

something that is useful but doesn’t 

have a great design.” (KV20i.3.1) 

Build/Buildings Build/buildings refers to 

participants who indicated 

that engineers would build 

buildings or having 

something to do with the 

creation of structures. 

“They build things sometimes.” 

(KA13i.3.2) 

 

“Figure out how the building is going to 

stand.” (ED1i.3.3) 

Help/Improve Help/Improve refers to 

participants who indicated 

that engineers would help or 

improve life while at their 

job. 

“Help people.” (KA4i.3.1) 

 

“They might like improve a design of 

something that is useful but it doesn’t 

have a great design.” (KV20i.3.1) 
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Computers/Technology Computers/ technology 

refers to participants that 

indicated that engineers 

would use computers or 

technology when at their 

job.  

“I know they’re on the computer quite a 

lot I think.” (ED3i.3.1) 

 

“You might work a lot with kind of 

computers or technology.” (KV11.3.1) 

Drawings Drawing refers to 

participants who indicated 

that engineers would draw 

or create blueprints at their 

job.  

“They look it they have something to do 

and then if they have to build something 

they draw first a sketch with all the 

measurements.” (KV4i.3.1) 

 

Discussion Discussion refers to 

participants who indicated 

that engineers would need 

to have discussions at their 

work. The often indicated 

the purpose or reason for 

the discussion. The answers 

also implied that engineers 

would work together.  

“They probably have a lot of discussion 

with other engineers to really know what 

is going to be happening in order to 

really start their day. …Say they’re 

building a bridge and one get one of the 

supports off by a couple centimetres then 

the whole thing could collapse.” 

(KV10i.3.1) 

 

“Then they talk about it, how they can do 

it and where and they work on it.” 

(KV4i.3.1) 

Other Other refers to participants 

who replied with answers 

that were not able to be 

otherwise categorized. 

Many of the “other” 

answered only occurred 

once or twice. 

“Maybe something to do with graphs.” 

(ED3i.3.2) 

 

“fix engines on big airlines.” 

(KA13i.3.1) 

 

“hmm no sorry.” (ED8i.3.1) 

 

“If it’s a hurricane engineer they’ll go 

around make simulations of hurricanes 

or take pictures of real hurricanes if 

there is one.” (KV9i.3.2) 
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9.1.3 Question 4 

“How does someone become an engineer?” was structured by telling the participants “You‟re in 

grade 7 now, what would you need to do to get from where you are now to being an engineer?” 

The results are shown in Figure 42 and further explained in Table 1. 

 

Figure 42: Interview Question 4, How does someone become an engineer? 
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Table 14: Interview question 4, explanations and examples 

Category Explanation Examples 

Math Math refers to participants who 

indicated someone would need math to 

be an engineer. 

 

“To me engineering is all about 

math.” (ED3i.4.4) 

Science Science refers to participants who 

indicated someone would need science 

to be an engineer. 

“The science might help.” 

(KV9i.4.3) 

“Well I think that they probably 

have to take some sort of course 

during high school about science 

obviously.” (KV10i.4.1) 

University University refers to participants who 

indicated someone would need to 

attend university to be an engineer. 

“Well you need to get to university 

of course.” (ED1i.4.1) 

High School High school refers to participants who 

indicated someone would need to 

attend high school to be an engineer. 

All their mandatory school so high 

school (ED8i.4.1) 

Other School Other school refers to participants who 

indicated someone may need expertise 

in different types of courses in order to 

be an engineer. 

“Maybe construction would be a 

good option.” (ED6i.4.2) 

English English refers to participants who 

indicated someone would need English 

to be an engineer. 

“Be really interested in….and in 

English”(KA4i.4.1) 

Possibly 

University 

Possibly university refers to 

participants who indicated that 

someone may need to attend university 

to be an engineer, these participants 

were not positive on this.  

I think most likely university 

(ED3i.4.2) 

Marks Related Marks related refers to participants 

who indicated that getting good grades 

was necessary to being an engineer. 

“You have to pass all your grades.” 

(ED6i.4.1) 

Other Other refers to participants who 

replied with answers that were not able 

to be otherwise categorized. Many of 

the “other” answered only occurred 

once or twice. 

“Well I hear they have to give a test 

for engineering. … if they pass it I 

think they can become an engineer. 

It’s like a driver’s test except for its 

not driving.” (ED3i.4.1-3) 
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9.1.4 Question 5 

“How did you come up with your answers?” was a question designed to further investigate the 

sources that participants used to form their answers for the survey. The results are presented in 

Figure 43 and further explained in Table 15. Participants were given a copy of their survey to 

look at when answering this question. Twelve of the sixteen participants interviewed indicated 

their information came from their parents.  

 

Figure 43: Interview Question 5, How did you come up with your answers? 
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Table 15: Interview question 5, explanations and examples 

Category Explanation Examples 

Parents Parents refers to 

participants indicating 

that they received 

information about 

different topics from 

their parents.  

“My parents are very in depth with getting me 

to know my options for when I grow up.” 

(KV10i.5.1) 

 

“So mostly from my dad and some from my 

friend’s dad.” (ED3i.5.2) 

 

“My dad’s an engineer so he tells me what he 

does.” (ED6i.5.1) 

 

“You just learn from your parents.” 

(ED13i.5.1) 

 

“My dad knows a lot about it too, that’s how I 

know.” (ED2i.5.1) 

Know it Know it refers to 

participants who didn‟t 

necessarily  have an 

explanation to how they 

knew certain knowledge, 

just that they “knew it” 

“I kind of just knew them.” (KA2i.5.1) 

 

“Past knowledge.” (ED8i.5.1) 

 

“I’m really interested kind of in medicine so 

kind of knew that kind of stuff.” (KV11i.5.1) 

Information from 

Other People 

Information from Other 

People refers to 

participants who 

indicated they had 

information from people 

other than parents. This 

could be teachers, guest 

speakers, or other 

citizens.  

“Last year we had people from [University] 

come into our class and talk about 

engineering.” (KA2i.5.1) 
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Other Sources Other sources covers 

other ways participants 

gathered information 

such as the internet, 

camps, or the media.  

“Mostly things I learned in elementary 

school.” (ED18i.5.1) 

 

“Documentaries or a T.V. show.” (ED8i.5.2) 

 

“Read about it, like search on the computer … 

or there might be a camp that related to it a 

bit so I might sign up for it.” (KV20i.5.4) 

 

9.1.5 Question 7 

“Do engineers need to be creative?” was broken into two sections for the results,  a yes/no 

response with results shown in Figure 44, and the explanation of why an engineer needs to be 

creative with results shown in Figure 45 and further explained in Table 16. Nearly 90% of 

participants indicated that an engineer needed to be creative.  

 

Figure 44: Interview Question 7a, Do engineers need to be creative? 
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Figure 45: Interview question 7b, Why do engineers need to be creative? 

 

Table 16: Interview question 7b, explanations and examples 

Category Explanation Examples 

Attraction Attraction refers to 

participants who indicated 

that engineers needed to 

be creative in order to 

attract people to what they 

were doing.  

“You could also bring some life into a building 

like making it like not just a box but like some 

other type of design.” (ED1i.7.2) 

 

“You wouldn’t want to have just a plain old 

apartment you wouldn’t wanna put like-where I 

live there’s a swimming pool that’s why I was 

kinda excited to move in.” (ED3i.7.2) 

 

“So people enjoy looking at them.” (ED13i.7.2) 

 

“to attract tourists.” (ED6i.7.3) 
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Solve Problems Solve problems refers to 

participants who indicated 

that engineers needed to 

be creative in order to 

solve problems. This 

ranged from being able to 

develop multiple solutions 

to being able to come up 

with new ideas.  

“You can come up with really good ideas from 

being creative.” (KA10i.7.2) 

 

“If you were boring and weren’t very creative 

with science I don’t think you’d have…it would 

be harder to create stuff you were wanting to 

create.” (ED8i.7.2) 

 

“They have to be creative because if they like 

copy someone else’s if they think someone else’s 

idea is really good but then it doesn’t work it sort 

of ...it could sort of not help you. But if you’re 

really creative and thought of it in your own way 

you’d probably make more money.” (KV20i.7.1) 

 

“You need to kind of have an open range to 

things when you’re working and have different 

ideas when you’re doing it or working with 

different.” (KV11i.7.2) 

 

“If you’re gonna go over problems it helps to be 

creative a lot so you can think of different 

solutions.” (KV9i.7.1) 

 

What I mean is you know how people make 

robots? It’s to make the work for humans easier. 

Robots or calculators they can answer stuff 

quickly and yea so they gotta be think really 

beyond the limits.” (ED2i.7.2) 

  



 

124 

 

Other Other refers to participants 

who replied with answers 

that were not able to be 

otherwise categorized. 

Many of the “other” 

answered only occurred 

once or twice. 

If they didn’t have any ideas they wouldn’t be 

designing it, just making it (KA2i.7.1) 

 

9.2 Interview Discussion 

In the discussion of the interview results, interview questions are accompanied by the survey 

results of the interviewed participants. In addition, the survey results are shown with the data for 

the all the participants surveyed who indicated they knew an engineer in order to further 

generalize the results and discussion of the interviews. All data presented in this section is 

reprinted from previous sections.  

 

As shown in Figure 46 the majority of participants interviewed were also in the data set know an 

engineer. This is a coincidence, as the knowledge of an engineer data was not a factor in the 

selection of interview participants. In selecting interview participants it was important to select 

participants who would provide a rich case. Participants who provided minimal answers to the 

survey were not selected; often they were participants who did not know an engineer. 

 

For the majority of categories in most questions there is minimal difference between the 

responses of interviewed participants and those who knew an engineer. Interviewed participants 

make up about 50% of the know an engineer data set.  
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Figure 46: Interviewed Participants Relation to Engineers 

 

9.2.1 Comparison of Understanding of Engineers and Engineering 

As shown in the data presented in Figure 47, there is a consistency that design is related to 

engineering. Other is still a substantial response category in each graph, indicating that there is a 

consistent variety in understanding of the engineering profession. All graphs contain the design, 

building, and computers categories, indicating that where common answers are being provided 

they are being provided consistently.  
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Figure 47: Comparison of Understanding of Engineers and Engineering for Interviewed 

Participants 
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9.2.2 Comparison of What is Required in Order to Become an Engineer 

There is a consistency in the responses that math, science, and English are needed to be an 

engineer as well as these topics being thought of as courses that are necessary in high school in 

order to become an engineer as shown in Figure 48. This shows a consistent understanding in 

these participants of what is required to be eligible to enter the engineering profession.  

  

Figure 48: Comparison of Requirements to become an engineer of interviewed participants 
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9.2.3 Relation between relationship to engineer and knowledge  

Many students responded that they receive much of their knowledge on the survey topics from 

their parents as shown in Figure 49.  In addition, it is evident that most participants know an 

engineer; furthermore, 63% of interviewed participants have a father who is an engineer. It would 

be expected that participants who are in regular contact with an engineer (i.e. have a parent who 

is an engineer) would have a more developed understanding of the profession; however, this does 

not occur. This does occur with other professions that participants are in regular contact with such 

as a doctor and teacher (evident in survey questions 1 and 2). This indicates a concern in the 

transfer of knowledge between practicing engineers and the world outside of engineering. 

 

  

Figure 49: Relation between knowing an engineer and knowledge 
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9.2.4 Creativity 

There is an indication by interview participants that engineering requires creativity, as is shown in 

Figure 50. When asked to explain why engineering requires creativity the majority of answers fell 

into one of two categories, attraction or solve problems. Participants rarely overlapped in these 

two categories.  These results show better the relation students view between engineering and 

creativity; however, one would wish for more relation to the solving problems type of creativity 

in engineering, as opposed to aesthetic element.  

 

  

Figure 50: Creativity and Engineering 
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Chapter 10 Discussion of Engineering Definition in Relation to Student 

Responses 

As stated in Chapter 1, engineering is “the professional activity of creating artifacts and systems 

to meet people’s material needs, with: design as the central creative process; scientific 

knowledge and economic considerations as its essential inputs; and public safety as its overriding 

responsibility.” When further looking at this definition combined with participant responses, 5 

participants (2 from surveys and 3 from interviews) are able to capture this essence in their 

responses: 

 An engineer fixes problem in things, creates solutions to problems we have, 

invents/builds machines/ objects etc (KV16S). 

 

 An engineer creates things, works on things to make everyday life easier (ED11S). 

 

 They look if they have something to do and then if they have to build something they draw 

first a sketch with all the measurements and then they talk about it, how they can do it 

and where and they work on …they first do the drawing and they can go build that 

(KV4i). 

 

 I think that they all like design and put together a ..not necessarily a structure but 

something for a specific purpose to get a job done. …They have to be so creative to come 

up with these structures and these different designs for everything. Like even casts-I’ve 

had multiple casts myself and I’ve gone from plaster cast to like fiberglass cast and then 

to a waterproof cast. And I love…I love watching the way they evolved from the big 

heavy clunky one to the nice light one. And I think it’s amazing how our minds can come 

up with different things because someone had to have created the cube for instance. 

Where would you have thought of that? (KV10i) 
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 Someone who uses math and science for a specific purpose (KA10i). 

 

Of the participants in the study, less than 4% were able to express this idea in written words. Of 

the 16 interviewed participants, less than 20% were able to express this in spoken words and 

given the chance to be further questioned on what they were expressing. These results are in 

keeping with the study presented in section 2.5.1 where less than 10% of students described 

engineers as designers. All but one of the discussed participants is related to an engineer.  

Therefore, the variety of capable students entering the profession might increase, if more students 

were aware of the broader application of engineering through an understanding of engineering in 

a broader context, and not through a limited view of the profession.  
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Chapter 11 Conclusions 

In this study, participants in Alberta and Ontario were surveyed and interviewed to develop an 

understanding of their perceptions of the engineering profession. Surveys and interviews were 

coded to analyze different responses and then organized into categories to observe emerging 

themes from the data. Participants were divided into two different data sets to see differences in 

perceptions based on their education system (Ontario and Alberta) and if they knew or did not 

know an engineer. Overall, there was a consistency found in the different data sets as well as the 

different research instruments. This consistency is evident between students from different 

geographic regions, indicating that a variance in school systems does not significantly affect a 

student‟s perception of the engineering profession. In addition, there is consistency between 

students who know an engineer and those who do not. This indicates that simply knowing an 

engineer does not significantly affect a student‟s knowledge and perception of the engineering 

profession. The consistencies between the survey and interview responses show that the study has 

been triangulated by having similar ideas appear across the responses and different research 

mediums. This shows the validity of the study and the ability of the conclusions and 

recommendations to be applied in a broader manner in order to develop better methods of 

informing students about the engineering profession.  

 

It was found that participants relate creativity and design with engineering, although modestly.  

There was a strong relation between the concepts of creativity and design, especially from 

participants who knew an engineer; however, when linking creativity and design to engineering 

there was only a modest correlation. 
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Participants also had a variety of ideas and perceptions about the engineering profession and what 

engineers do in their jobs, very few of which were accurate representations. The variety of views 

of the engineering profession shows that students lack a clear understanding of what an engineer 

does and what is involved in the engineering profession. In addition, a participant knowing an 

engineer rarely affected their knowledge or perception of the engineering profession. A low 

percentage of participants viewed engineers as designers, which is consistent with the study 

presented in section 2.5.1. 

 

The large majority of participants did not know what high school courses were required for them 

to apply to engineering at the university level. Some students did acknowledge that math and 

science would be required, often this response was from participants who knew an engineer. The 

participants who knew an engineer were not generally able to explain why math and science were 

necessary for engineering or how they related to the field. This suggests a disconnect between 

understanding what is required to enter the engineering profession and an understanding of the 

profession itself.  

 

For grade 7 students to be able to select appropriate high school classes without limiting their 

future options, more awareness of the engineering profession is required. This awareness needs to 

include understanding the engineering profession as well as the educational path required to enter 

the profession. Although children at this age learn from a variety of sources, the influence and 

knowledge from parents and school are still significant contributors.  Hence, engineering 

awareness should ideally be obtained and understood by teachers and parents, as well as being 

available for students to learn independently.  
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Chapter 12 Recommendations 

Some research into students‟ perceptions and understanding of engineering has been completed in 

the United States; however, comparable work in Canada is limited in this area of study. Valuable 

research instruments as well as intriguing preliminary results are presented in this study, which 

offer the opportunity for continued investigation. Suggested recommendations are detailed below. 

 

It would be beneficial for engineering as a whole to have a general statement that enables 

engineering practitioners to easily convey what their profession entails in both formal and 

informal settings.  The general message should target engineering overall as a profession, not 

necessarily discipline specific programs,  as students need a basic starting point from which to 

understand the engineering profession.  As this study showed, participants who knew engineers 

did not significantly differ in their understanding of engineering from those who did not know an 

engineer. This occurred in both the surveys and interviews, indicating that regardless of the 

research tool used with the participants, there was a pervasive lack of understanding of the 

engineering profession. It would seem reasonable, then, to assume that practicing engineers are 

no better equipped to explain engineering to their children or immediate relatives than non-

engineers.  

 

The development of a common and concise presentation of the engineering profession should 

also be disseminated to the overall population, and particularly to young people who do not know 

an engineer. This dissemination needs to occur in a way that attempts to reach all students 

equally, not just children with a predisposed interest, children who have parents with a 
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predisposed interest, or families who have sufficient financial means and leisure time to enroll 

their students in outreach programs where they are introduced to engineering.   

 

The engineering profession should play an important role in the promotion of math and science as 

academic studies. It is important that this promotion is presented in a context that shows why 

math and science are required in order to enter the engineering profession, as well as its relevance 

to the engineering profession career. There was a higher percentage of students who “know an 

engineer” acknowledging that math and science are required in order to be an engineer. This 

shows that participants who knew an engineer were often better informed that math and science 

were necessary in the profession; however, they were unable to relate why math and science were 

necessary. The importance of math and science in high school also needs to be expanded to 

students who do not know an engineer. In order for this knowledge to be beneficial to students, it 

needs to be combined with meaningful and age-appropriate information about the engineering 

profession and why it would be important and of interest to them.  

 

Teachers are another part of the equation in emphasizing engineering to students. The priority in 

training teachers about engineering is that they are most able to reach a large cross section of 

students without discriminating based on student‟s socio-economic standing or parental interests. 

Outreach programs to introduce students to engineering exist; however, these programs allow for 

the self-selection of students or for parents to self-select for students. In conjunction with this 

self-selection in outreach programs, students may be limited in their participation based on their 

family‟s financial and leisure time capabilities. This limits the number and diversity of students 

reached in these programs. Comparatively, if Canadian teachers were more familiar and 



 

136 

 

conversant with the engineering profession, they would be able to reach all demographics and 

socio-economic standings of students equally. Teachers need to be equipped with appropriate 

resources and knowledge in order to further explain the profession to students. Within math and 

science classes there can and should be demonstrations for students using a direct application of 

engineering principles and their relevance to society.  

 

It is imperative to better inform students of the engineering profession prior to high school 

enrollment. The information provided to students needs to include a clear and concise description 

of the engineering profession, as well as outlining the path a student should take to become and 

engineer.  In particular, this path needs to highlight the importance and relevance of high school 

math and science to the engineering profession. These points need to be developed and 

disseminated with the cooperation of the engineering profession and their governing bodies. 

Teachers should also play a part in introducing students in the engineering profession, but they 

too must be supported by the governing bodies as well as practicing engineers. There is a variety 

of work on different methods of introducing engineering to students in the United States. 

Canadian teachers, parents, and school boards should be given the opportunity to learn from these 

programs and the support to further improve for their own unique needs.  
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Chapter 13 Future Work 

There are a variety of studies that can be continued from this initial research on how students 

perceive the engineering profession. First of all, continued work using the same research 

instruments can be done to increase the generality and transferability of the study. A broader base 

and diversity of surveyed and interviewed students will only add to the understanding of how 

grade 7 students perceive the engineering profession. 

 

A concise and easily disseminated concept of the engineering profession needs to be developed 

and disseminated. This should be controlled by the engineering governing bodies, for example 

Engineers Canada. This message needs to be one that is understandable and makes an impact on 

the general public as well as being relevant to practicing engineers. Research can be further 

conducted in determining the most meaningful and effective method of disseminating this 

information. 

 

How students saw the motivation of wanting to become an engineer was modestly investigated in 

this study. What students see as the motivation to becoming an engineer could be further 

researched or validated with previous studies. Better understanding how students see the 

motivation to becoming an engineer may be used to inform the dissemination of information to 

students as well as how to make the engineering profession relevant to the students.  

 

To reach the majority pre-high school students, classrooms need to be used. This allows for all 

students to have an equal chance of being introduced to the engineering profession regardless of 

outside influences. The research described in this thesis can be used to establish the base 
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knowledge and perception of engineering that the students hold. This introduction to engineering 

should target building on the students‟ initial knowledge of engineering to broadening their 

understanding of how engineering relates to creativity and design, a general introduction to the 

engineering profession, and demonstrating the path of courses necessary to applying for 

engineering at the university level. Future research should be focused on the best way to integrate 

this effectively into the classroom be it through teacher involvement and training or outside 

parties entering the classroom on a semi-regular basis.  

 

These suggestions for future work will develop methods of introducing students to the 

engineering profession. It is also important that as future work is conducted it is evaluated for its 

effectiveness in meeting the goal of having more students aware of the engineering profession 

and what is required prior to entering high school. After some time the perceptions of students 

should be re-evaluated to continue to develop appropriate methods of introducing them to the 

engineering profession.   
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Queen’s University Survey Ethics Approval  
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Ontario School Board Survey Approval 
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Alberta School Board Survey Approval 
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Queen’s University Interview Ethics Approval 

 



 

149 

 

Ontario School Board Interview Approval 
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Alberta School Board Interview Approval 
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Appendix B: Permission Form Samples 

Teacher Survey Permission Form 

Dear Teacher X, 

 

I am Mary Spencer, a Civil Engineering Master‟s student at Queen‟s University in Kingston, 

Ontario. My research is focused on developing an understanding of how students in grade 7 and 8 

perceive the engineering profession.  

 

My research will involve the students in your class (provided their parents give consent) as well 

as your involvement. Your interest and involvement are integral to the study, and would be very 

much appreciated. Initially, you will be provided a survey to distribute to your class. The purpose 

of this survey is for me to gain a better basic understanding of how grade 7 students perceive the 

engineering profession. The survey is expected to take approximately 25 minutes and must be 

completed in the classroom (not sent home as homework). 

 

After the completion of the survey, 5-8 students will be selected through collaboration between 

me and you to be interviewed further. These interviews will help me to develop a deeper 

understanding of what students know about the engineering profession. 

 

Upon the completion of both phases of the research (phase 2 still pending board approval) you 

will be offered the opportunity to have the researcher present on the engineering profession to 

your class if desired.  

 

This study is expected to span the remainder of this school year. Effort and involvement on your 

behalf will be minimized as much as possible; however a modest time commitment will be 

expected. The primary teacher time commitment will be the distribution and collection of parental 

permission forms and the survey.  

Please check the following boxes indicating your understanding: 

 Students in my class will be asked to complete a survey taking approximately 25 minutes 

of classroom time. 
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 I may be asked to collaborate with the researcher in selecting students to be interviewed 

if and when this phase of research is approved by [School Board] 

 

If you have any questions don‟t hesitate to contact me at XXX XXX XXXX or [email] for further 

information. 

 

Please sign below if you agree to the terms outlined above. Keep the second copy of the letter for 

your personal records.  

             

Name    Date      Signature  
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Parent/ Student Survey Permission Form 

Project Title: Engineering Perspectives of Grade 7 Students 

Researcher: Mary Spencer, Civil Engineering Masters Candidate at Queen‟s University 

Sponsorship: National Science and Engineering Research Council of Canada 

The purpose of this project is to gain an understanding of the perspectives of grade 7 students on 

the engineering profession. Grade 7 students will be surveyed on what they perceive as 

engineering and how they understand it. It is expected that the survey will take about 25 minutes 

in class to complete. After the initial survey the students may be contacted in order for the 

researcher to develop a deeper understanding of how the students perceive engineering. This 

additional information will be gathered through follow-up interviews, if and when this phase of 

research is approved by [School Board]. Students and parents will be able to refuse to participate 

in the interviews.  

Students will be subjected to minimal physical risks as all research will take place in the school 

building. Some social discomfort could be present in the follow-up interview (if this phase is 

approved by the school board, additional consent and information will be provided at this time); 

however, effort will be taken to reduce social stress, such as inviting the students‟ to have a friend 

or relative present during the interview. The researcher will try to maintain a neutral status with 

the students, not serving a teacher or parent role but representing more of a peer that the students 

can speak with on an equal level. 

 It is possible that students will be introduced to the engineering profession during this study. The 

researcher will limit information that is transmitted to students on the engineering profession 

during the study since the primary objective of this research is to determine what the students 

understand about the profession. 

All participation in the study is voluntary by the students. Students are allowed to withdraw at 

any time during the study and will be reminded of this throughout.  Students are not required to 

answer all questions and may refuse to do so without any negative consequences. 

Answers will be recorded through written answers by the students on the surveys. Interviews will 

be video recorded in order to have an accurate recording of the speaking and actions of the 

students and additionally for them to be later transcribed. Consent for this portion will be asked 

for at the time it is necessary in the future. 

The following information will be collected: student name, grade, teacher, school, parent or 

guardian‟s name, and city location. The information will be accessible by the researcher, 

researcher‟s supervisor, and researcher‟s supervisor‟s assistant. All identifying information will 

be altered or removed before being released for publication. All confidential information will be 

kept in a locked filing cabinet as well as on a password protected hard drive. Personal information 
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will be kept physically separate from the data collected. Pseudonyms will be used within the data 

to protect privacy. 

The research will be published in the researcher‟s thesis and possibly at conferences and in 

journals. It is possible that the data could be used for secondary studies after the initial research is 

performed. Participants will be contacted previous to any information being released for 

additional research. 

Any questions regarding the research may be directed to the researcher, Mary Spencer, at XXX 

XXX XXXX or the researcher‟s supervisor, Professor David Strong, at XXX XXX XXXX.  

Questions related to the ethical aspects of the research may be directed to the General Research 

Ethics Board (GREB) at XXX XXX XXXX. 

The information collected for this project is confidential and protected under the Municipal 

Freedom of Information and Protection of Privacy Act, 1989. I have read and understood the 

request for my child to participate in the study of “Engineering Perspectives of Grade 7 

Students”. I have discussed it with my child and… 

 I am granting permission for my child to provide written responses to a survey.   

 I understand that my child may be contacted in the future for an interview if and when 

this phase of research is approved by [School Board].  At that time, I will be provided 

with additional information and consent forms.  By granting permission for my child to 

take part in the initial survey I am not granting permission for interviews. 

 I am NOT granting permission for my child to participate. 

Please sign below if you agree to the terms outlined above. Keep the second copy of the letter for 

your personal records.  

             

Name of Student   Date    Name of Guardian 

 Date 

 

 

 

             

Signature of Student      Signature of Parent/Guardian 
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Teacher Interview Permission Form 

Dear Teacher X, 

 

I am Mary Spencer, a Civil Engineering Master‟s student at Queen‟s University in Kingston, 

Ontario. My research is focused on developing an understanding of how students in grade 7 

perceive the engineering profession.  

 

I previously worked with you on my research “Engineering Perceptions of Grade 7 Students: 

Survey Phase”. I have now gained ethics and board approval to continue my research to the 

interview phase (current phase). I‟m hoping that you and your class will be available for the 

continuation of this research.  

 

I would like to select 4-6 students who filled out the initial surveys to be interviewed. These 

interviews will help me to develop a deeper understanding of what students know about the 

engineering profession. 

 

After analyzing the data from the surveys and interviews, I would be happy to come into the class 

to do a presentation or activity with all the students on engineering. 

 

There is a modest time commitment expected during this portion of the study. I will require some 

advice from you in selecting students to interview. In addition, I will need to coordinate the 

interviews to occur at the school during school time, your assistance in scheduling would be 

greatly appreciated. 

 

Please check the following boxes indicating your understanding: 

 

 I will be asked to collaborate with the researcher in selecting students to be interviewed. 

 I will be asked to assist in scheduling interviews with students with the interviewer 

(recommending times when the students would be available to interview) 

 

If you have any questions don‟t hesitate to contact me at XXX XXX XXXX or [email] for further 

information. Questions related to the ethical aspects of the research may be directed to the 

General Research Ethics Board (GREB) at XXX XXX XXXX. 

 

You have the right to withdraw and any time during the course of the study. If you would like to 

withdraw please contact the researcher.  

 

This study has been granted clearance according to recommended principles of Canadian Ethics 

Guidelines and Queen‟s Policies. 

 

mailto:spencerme@appsci.queensu.ca
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Please sign below if you agree to the terms outlined above. Keep the second copy of the letter for 

your personal records.  

 

            

   

Name    Date      Signature  
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Parent/ Student Interview Permission Form 

Project Title: Engineering Perspectives of Grade 7 and 8 Students 

Researcher: Mary Spencer, Civil Engineering Masters Candidate at Queen‟s University 

Sponsorship: National Science and Engineering Research Council of Canada 

The purpose of this project is to gain an understanding of the perspectives of grade 7 students on 

the engineering profession. Your child is being invited to be an interview participant for the next 

portion of this study. The interview will take place during school hours on the school property. 

The interviewer will be the researcher (Mary Spencer). The interview should last 20-40 minutes 

and will be scheduled through the researcher and consultation with your child‟s teacher in order 

to minimally affect the school day. You will receive notice a minimum of 3 days ahead of when 

the interview is scheduled. 

Some social discomfort (students may initially be uncomfortable because they are unfamiliar with 

the interviewer) could be present in the follow-up interview; however, effort will be taken to 

reduce social stress, such as inviting the students‟ to have a parent/guardian present during the 

interview. The researcher will try to maintain a neutral status with the students, not serving a 

teacher or parent role but representing more of a peer that the students can speak with on an equal 

level. 

It is possible that students will be introduced to the engineering profession during this study. The 

researcher will limit information that is transmitted to students on the engineering profession 

since the primary objective of this research is to determine what the students understand about the 

profession. 

All participation in the study is voluntary by the students. Students are allowed to withdraw at 

any time during the study and will be reminded of this throughout.  Students are not required to 

answer all questions and may refuse to do so without any negative consequences, students will be 

reminded of this at the beginning of the interview. 

Interviews will be video recorded in order to have an accurate record of the speaking and actions 

of the students and additionally for them to be later transcribed.  

Please initial one of the boxes below to indicate understanding: 

 I am granting permission for my child to participate and to be audio recorded in an 

interview 

 I am granting permission for my child to participate and to be video recorded in an 

interview.   
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 I am NOT granting permission for my child to be interviewed. 

Please initial one of the following boxes indicating accompaniment to the interview: 

 I am comfortable with my child interviewing independently. 

 I (parent/guardian) would like to accompany my child to the interview.   

The following information will be collected: student name, grade, teacher, school, parent or 

guardian‟s name, and city location. The information will be accessible by the researcher, 

researcher‟s supervisor, and supervisor‟s assistant. All identifying information will be altered or 

removed before being released for publication. All confidential information will be kept in a 

locked filing cabinet as well as on an encrypted hard drive. Personal information will be kept 

physically separate from the data collected. Pseudonyms will be used within the data to protect 

privacy. 

The research will be published in the researcher‟s thesis and possibly at conferences and in 

journals. It is possible that the data could be used for secondary studies after the initial research is 

performed. Participants will be contacted previous to any information being released for 

additional research. 

Any questions regarding the research may be directed to the researcher, Mary Spencer, at XXX 

XXX XXXX or the researcher‟s supervisor, Professor David Strong, at XXX XXX XXXX.  

Questions related to the ethical aspects of the research may be directed to the General Research 

Ethics Board (GREB) at XXX XXX XXXX. 

This study has been granted clearance according to recommended principles of Canadian Ethics 

Guidelines and Queen‟s Policies.  

Please sign below if you agree to the terms outlined above. Please keep the second copy of the 

letter for your personal records.  

             

Name of Participant   Date    Name of Guardian 

 Date 

 

 

 

             

Signature of Participant      Signature of Parent/Guardian 
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Appendix C: Survey Sample 
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Appendix D: Interview Transcript Sample 

ED13, Alberta, May 18th, 2011 

Mary: So what are you doing in science class this week? 

ED13i.1.1: umm we‟re learning about planet earth and about volcanoes and earthquakes for just 

this week. 

Mary: Cool. Cool are you interested in that? 

ED13i.1.2: Yep, its pretty fun 

Mary: Are you guys gonna do volcano experiments? 

ED13i.1.3: umm I‟m not sure, she hasn‟t told us if we‟re doing many labs at all. 

Mary: ok, do you guys do labs? 

ED13i.1.4: Yep, we do labs quite often. 

Mary: ok, good, good. What‟s been your favourite unit in science so far this year? 

ED13i.1.5: Umm my favourite unit was probably …the…umm environment unit. Like wetlands 

and stuff. Environment. 

Mary: OK. Cool, very cool. Ok. So what can you tell me about engineers? What comes to mind 

when you think of an engineer. 

ED13i.2.1: umm Buildings. 

Mary: Buildings? 

ED13i.2.2: and like how they design and build building. 

Mary: ok, anything else? 

ED13i.2.3: mm also like outlines and I know there‟s a lot of different kinds of engineers.  

Mary: umm what sort of types of engineers do you know about? 
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ED13i.2.4: umm I think my mom‟s…well my mom‟s an engineer. I think she said there‟s a 

computer one but I‟m not really sure. And I know that they do pipelines and roads and lots of 

buildings…and I‟m not really sure about the others. 

Mary: ok. Great. Sounds good. Umm can you think of something an engineer might do at their 

job? So when they show up to work what do they do all day? 

ED13i.3.1: umm well maybe they design buildings and some field workers I think they‟re the 

ones who work on projects. 

Mary: ok, so what would the field workers do? 

ED13i.3.2: probably build and do the laboring 

Mary: and the people who are designing buildings how would they go about doing that? 

ED13i.3.3: probably they design on computers or like on paper. 

Mary: ok great. And how does someone become and engineer? So how do you go from where 

you are in grade 7 to being an engineer? What do you have to do in between? 

ED13i.4.1: well you probably like science and building and designing and maybe drawing if you 

like designing. And you just follow what you wanna do. And then in college you can take classes 

for that I think. And high school 

Mary: and would you go to college or university? 

ED13i.4.2: I think you go to university? 

Mary: And then what would you take in university? 

ED13i.4.3: I‟m not sure. 

Mary: not sure? That‟s totally fine. Are there any courses in particular in high school that you 

think you might need to take? Or to take if you were gonna be an engineer? 

ED13i.4.4: probably science for sure.  
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Mary: ok. 

ED13i.4.5: and umm I‟m not really sure. 

Mary: ok perfect. Nope that‟s good. Umm great. So I‟m gonna give you your survey just to look 

at when I asked you this next question. Which is you have a lot of really good answers on your 

survey umm and I asked you questions about a bunch of different topics kind of and so how did 

you come up with those answers? Or where did you know the knowledge from those answers 

from? 

ED13i.5.1: umm kind of some of it was basic info that you know that you just learn from your 

parents or at school. And just from talking about stuff with your friends and learning. I think 

that‟s mostly it 

Mary: ok perfect. Then...one of the questions that I asked was “why would someone want to be 

an engineer?” and you answered to help the world grow and prosper and to design special things 

or to build them so can you explain that a bit more to me? 

ED13i.6.1: umm to build like just build buildings…and…pipelines and umm just help the world 

grow bigger and make the buildings stronger. 

Mary: so you mean like mainly to like build the environment and city and to build that up bigger, 

that sort of thing. 

ED13i.6.2: basically yea. 

Mary: and then my last question. Is do you think that engineers are creative? 

ED13i.7.1: Yes, I think like…the art gallery in [City], that‟s really creative the design for it. 

That‟s like an example of something that‟s… 

Mary: and why do you think they need to be creative? 
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ED13i.7.2: so they look nice and people enjoy looking and them and they‟re not really boxy and 

kinda ugly looking.  

Mary: ok…umm good. That is all I have. Do you have any questions for me? 

ED13i: nope. 

Mary: ok. Perfect you‟re done. 

 


