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ABSTRACT 

Young people often have biased and pre-conceived ideas about scientists and engineers that can dissuade them from 
considering a career in optics. This situation is compounded by the fact that existing resources on careers in optics are 
not suitable since they mostly focus on more general occupations such as a physicist and an electrical engineer. In 
addition, the linguistic register is not adapted for students, and many of these resources are only available to guidance 
counselors. To create appropriate resources that will inform high school students on different career opportunities in 
optics and photonics, we sought the collaboration of our local optics community. We selected seven specific 
occupations: entrepreneur in optics, university professor, teacher, technician, research and development engineer, sales 
representative and graduate student in optics. For each career, a list of daily tasks was created from the existing 
documentation by a guidance counselor and was validated by an expert working in the field of optics. Following a 
process of validation, we built surveys in which professionals were asked to select the tasks that best represented their 
occupation. The surveys were also used to gather other information such as level of education and advice for young 
people wishing to pursue careers in optics. Over 175 professionals answered the surveys. With these results, we created a 
leaflet and career cards that are available online and depict the activities of people working in optics and photonics. We 
hope that these resources will help counter the negative bias against scientific careers and inform teenagers and young 
adults on making career choices that are better suited to their preferences and aspirations. 
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1. CONTEXT AND ISSUES 
The entertainment industry provides various scientist role models to young people. Allan Scott, the first Green Lantern, 
is a railroad engineer. Peter Parker (Spider-Man) was a high school science teacher before becoming a journalist. Bruce 
Banner (Hulk) is a physicist who created the gamma bomb that later caused him to turn into a super hero. Tony Stark 
(Iron Man) received Master’s degrees in electrical engineering and physics from MIT [1]. And the list goes on… It is not 
surprising that teenagers have a distorted idea of what scientists are like and what their job consists of, not to mention 
that they are not aware of the wide variety of scientific fields and careers. A survey conducted in Canada in 2010 showed 
that only 7% of young people studying science in college consider optics and photonics as a potential career choice and 
have the capacity to pursue graduate studies in optics [2]. Our field is little known and young people are unaware of the 
different career opportunities related to the sciences of light.  
In Canada, very few documents are available to teenagers about careers in optics [3-4]. In addition, these documents are 
often imprecise and incomplete and they are not specific to optics but focus on general professions like physicist or 
electrical engineer. They are sometimes only accessible to guidance counselors [5] and their language register is not 
appropriate for young people. To fill the gap, members of the Université Laval SPIE and OSA student chapters decided 
to create a leaflet and career cards intended for young students. Seven specific occupations were selected: entrepreneur 
in optics, university professor, teacher, technician, research and development engineer, sales representative and graduate 
student in optics. In order to develop interesting and pertinent documents, surveys about these occupations were 
designed by a team of graduate students in optics and a Master’s student in counseling. More than 175 professionals 
answered the surveys.  
This paper describes the methodology that was used to design the surveys, as well as the layout and content of the leaflet 
and career cards. This study is part of the FEMTO project [6] that is presented in the conclusion.  
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2. METHODOLOGY 
The study has been divided into three main steps: expert validation, brainstorming and construct validity study. The 
process is described below. The project was conducted in close collaboration with a Master’s student in counseling 
working in the field of psychometrics, i.e. the study of theory and technique of psychological measurement and their 
validity.  
 
2.1 Validation with an expert in the field 

The main goal of this work was to come up with accurate lists of daily tasks for seven professions. To begin with, 
existing lists of daily tasks related to the chosen occupations were used [5]. The most complete information is only 
available to guidance counselors and contains very general information that is not specific to optics. The expert, a person 
working in the field of optics, looked at the validity of each task for every targeted career. Tasks were added, eliminated 
or modified to better represent the different professions according to the expert. The modified daily task lists were then 
validated by two other experts. These three experts did not participate in the construct validity study described in section 
2.3.  
 
2.2 Brainstorming and other information 

Various brainstorming sessions were conducted at this stage. It was important to include all the questions that we would 
like to ask the survey participants such as: “When did the surveyed entrepreneurs start their first business?” or “What is 
the most important quality to pursue graduate studies in optics?” For each occupation, the experts and the Master’s 
student in counseling identified several interesting topics. The experts also put together a list of optics-related words. 
The goal of this list was to identify appropriate words to place on the cover of the leaflet.  
 
2.3 Construct validity study 

In this case, we hypothesized that the lists of required qualities or daily tasks for a specific career were adequate since 
they had been validated by experts in the field. These qualities and tasks are the constructs that will be validated by a 
large number of people working in the field. For each career, a survey was created using the online platform 
SurveyMonkey [7]. The surveys were sent out to the optics community and people were asked to answer the one that 
corresponded to their current occupation. The following general questions were found in all the surveys: 
 

1. In the following list of words, check the three that best represent optics and photonics according to you. 
2. What aspect of your occupation do you enjoy the most? (open answer) 
3. In the following daily tasks list, check the three that best represent your everyday work. 
4. What advice would you give to a young person who wants to pursue your profession? (open answer) 

 
Question 2 was designed to discriminate between answers to question 3. Since question 2 was asked before the people 
had seen the daily tasks list, the answers helped to determine if some important items had been forgotten in the list. 
Question 4 was included to obtain advice that will add personality to the documents. Each survey needed to be answered 
by at least 10 professionals to be considered valid. We received between 12 and 43 completed surveys, depending on the 
career.  
 

3. LEAFLET AND CAREER CARDS 
The results from the different surveys were used to create two types of documents. The first document is a leaflet that 
summarizes the most important information about careers in optics. The second set of documents is a collection of career 
cards that give more complete information about each profession. All the documentation is prepared in letter format so it 
can be easily printed at home or at school.  
 
3.1 Leaflet 

The leaflet gives a short list of daily tasks that was established for each profession. In the graduate student section, the 
most important qualities to pursue graduate studies in optics are also presented. Inside the leaflet, there is an inspiring 
quote about the challenges of tomorrow. All these items come from the surveys that were performed within the optics 
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community. In addition, the words innovation, technology and multidisciplinarity were added on the cover because these 
words were voted as the most representative in the field of optics, in the different surveys. Information about the level of 
education and median wage from SPIE 2013 Global Salary Report [8] was added to complete the document.  
 

 
 

Fig. 1 Career leaflet contains information about seven occupations 

 
3.2 Career cards 

Since all the information that was gathered during the survey could not appear in the leaflet, career cards were created as 
a complement. The career cards contain all the daily tasks that were chosen by at least 50% of the professionals who 
were interviewed for a specific occupation. It also presents suggested educational paths as well as an inspiring quote 
from one of the respondents to give personality to the card. The entrepreneur card also highlights the most important 
personality traits to succeed in this field according to the entrepreneurs who answered the survey. Fig. 2 shows the 
entrepreneur career card and identifies the different sections.  
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4.5 Website 

To make sure that all the resources are available to as many people as possible, information about the contents of the 
CIPI Canadian Photonic Kit, the list of kit keepers, printable material such as posters and documents for guidance 
counselors are placed online on the project’s website.  

To open the doors of the demonstration laboratory to all Canadians, we will add a virtual tour with “hot spots” and short 
videos online, trying to make it as realistic as possible. To encourage other universities to build their own outreach 
facility, the protocols detailing the materials needed for each of the five experiments and the steps for setting them up are 
available online. We also included tips from our own experience in the creation of those experiments.  

 

5. CONCLUSION 
In the hopes of increasing young Canadian students’ awareness of the field of optics and photonics and improving their 
perception of professionals in this field, we created a set of informative documents that can be used by guidance 
counselors, teachers, parents, and teenagers directly. To ensure that the information conveyed in these documents is 
pertinent and accurate, we followed a process of validation and sought out the input from a large number of 
professionals. The final documents are presented in a layout that is dynamic and attractive; with a style that we hope will 
stay fashionable for many years to come. Finally, we made these documents available to the general public as an 
essential part of a website that promotes optics and photonics demonstrations and that is aimed at anyone who is 
interested in either sharing the excitement of photonics or discovering it. 
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